Florence Nightingale Pledge

I solemnly pledge myself before God and in the presence of this assembly, to passmy lifein purity and
to practise my profession faithfully. | will abstain from whatever is deleterious and mischievous and will
not take, or knowingly administer any harmful drug. | will do al in my power to elevate the standards of
my profession, and will holdin confidence al personal matters committed to my keeping and all family
affairs coming to my knowledge in the practice of calling. With loyalty | will endeavour to aid the physician
in hiswork and to devote myself to the welfare of those committed to my care.

Lady with the lamp

Florence Nightingale, the lady with the lamp who served humanity and who is the patron of the
Nursing community was born in arich English family. She sacrificed her comfortsand luxuriouslifeto
become a supervisor of ahospital in London. Inthe Crime on war of 1854, she nursed the wounded
soldiers. She devoted herself to clean the wounded and nurse the sick soldiers even at nights with alamp
in her hand. So sheiscalled the lady with the lamp. She wrote a number of books on the health of the
armed forces and nursing. She established a school for nursing and guided many young women. To lead
alife of sacrifice and dignity as nurses. Shedid inthe year 1910. Every nurse should cherish her way of
life, do her duty and work true to the pledge.



Chapter 2
Introduction

Definition and principles

The word nursing means ‘ nourishing’ therefore it has come to mean tending and helping al who needs
it, especialy the sick. Those who enter this profession must have area desire to do the work, and must
be physically healthy. Ophthalmic nursing demands accuracy of judgement and manual dexterity asthe
eyeisonly part of the patient, who especialy if elderly, may have a number of general diseases.

Qualities of a good nurse

Qualities of good personality are required to become agood nurse. These qualities should be further
devel oped throughout the period of training. Kindness, sympathy and respect for each individual patient,
regardless of age, sex, race or socia class are essential qualities for the successful care of the sick
person. However, the nurse must learn to be strict when it is necessary for the patient’s good.
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Reliability and punctuality in carrying out nursing dutiesis essential. Patients are dependent upon
nurses for their general well being whilein hospital. A nurse must always be conscientiousin her work no
matter how much pressure she is under to get things done quickly. A short cut in a sterilisation procedure
may resultin crossinfection. Importanceisrightly placed on completereliability in carrying out instruc-
tions, and punctuality in giving drugs and recording observations.

Tact and understanding isrequired in nursing. A patient may have difficulty in adjusting himself to the
hospital environment and need help and understanding from the nurse. Each patient should be treated as
anindividual and helped to maintain hisindividuality and independence. Courtesy, consideration and loyalty
are necessary in communicating with patients and hospital colleagues. Apart from the qualities already
mentioned, a nurse needs to develop emotional maturity and during the early days of her training she needs
help and support from trained members.

Rules for cleaning and maintenance of units

The daily cleaning of the hospital is carried out by a separate domestic staff, however the nursing staff
isresponsible for making surethat it is done properly so that cross infection does not occur. Dust isliable
to be heavily contaminated by pathogenic organisms, so cleaning must never be carried out immediately
before ward dressings are undertaken. All the members of the nursing staff should know the time when
routine cleaning is carried out, so that they may plan dressings and other sterile procedures accordingly.
Cleaning should be done with the minimum amount of noise so that the patients are not disturbed. Patients
should be asked to lie on their beds while floor cleaning is undertaken.

When patients are discharged from the hospital it is usually the nursing staff who clean the beds and
lockers. They should be thoroughly washed over with an antiseptic solution and dried. A clean cloth
should always be used for this purpose. The ward sister must ensure that an adequate stock of cleaning
materialsis always available. Cleaning should be undertaken in such away as to prevent the spread of
infection. All staff must be thoroughly versed in the principles. To avoid the spread of dust, adamp cloth
should be used for cleaning surfaces. Cleaning materials should be used economically.

The cleaning of bedpans and urinals are the concern of the nursing staff. They should then be placed
in an automatic bedpan washer in which the bedpan can be enclosed to be flushed with hot and cold
water. The sister should ensure that the domestic staff clean washbasins and toilets on adaily basis. This
isabsolutely essential to prevent the growth and multiplication of microorganisms. Nursing staff should be
consulted when new items of furniture and equipments are to be purchased to ensure that such items are
the most suitablein terms of maintenance ie. surfaces should be smooth, with no indentationsin which dirt
can accumulate.

Bed making

Skilled bed making is absolutely essential in hel ping to prevent crossinfection. Movement of the
bedcl othes dislodges microorganisms from the bed into the air. Bed making should be carried out using
smooth movements to avoid unnecessary disturbance of the air above the bed, so minimizing the area over
which microorganisms may be airborne. All the equipment which may be required should be available at
the bedside before stripping the bed. Two nurses should work together so that the bed is made efficiently
and quickly. Bedclothes should be stripped on to achair placed at the foot of the bed. Care should be
taken to prevent the bedclothes from dragging on the floor; picking up microorganisms, removal of debris
from the sheets and straightening out any creases, helps to prevent formation of bed sores.



How to make up an unoccupied bed

Collect clean sheets and pillow case and place them on a chair at
the foot of the bed. Spread out the bottom sheet over the mattress
making sure there is enough to tuck in at both top and bottom. Start-
ing at the top of the bed, tuck in the sheet, mitering the corners.
Make sure there are no creases in the bottom sheet. Tuck in all
round the sides.

Spread out the top sheet evenly, allow aturnover of 15-20 inches
at the head end. Tuck in it a the foot end, mitering the corners but
don’t tuck the top sheet in at the sides. Allow to hang loosely on
either side of the bed. Put the pillow in the pillow case and place at
the head of the bed.

How to make an occupied bed

Bed making

Explain to the patient that his bed isto be made. Collect clean sheets/pillow case and place them on a
chair at the foot of the bed. The patient should be kept covered with a sheet to maintain his dignity.
Loosen the bottom sheet from the mattress. Roll the bottom sheet to the centre of the bed so the patient

does not feel afraid of falling out. Roll the bottom sheet to the centre of the bed.

Roll the patient gently on to the opposite side. Remove the dirty sheet and place in the linen basket.
Smooth out the new bottom sheet and tuck in at the top, bottom and sides. Turn the patient back into the
middle and support him while changing his pillow. Replace the top sheet if necessary. Ensure the top
sheet isloose over the patient’s feet. Make sure the patient is comfortable leaving the bed side.



Chapter 3
Care of the blind and personal care of patients

Blind people often manage to move around unaided in their own homes or in familiar surrounding, but
when admitted to hospital they become upset and afraid to move around in the wards. The nurses must
take time to explain the layout of the ward and the location of things the patient needsto use. He must be
warned of any hazards, for example equipment in the ward over which he could trip or hurt himself.
Doorswhich are left half open are dangers to the blind, so too is anything left out of its accustomed place.
Tidinessisimportant.

Theblind patient should be encouraged to walk about. When guiding himitisbest if having first
offered him a bent arm to hold, the nurse then walks slightly ahead. A blind patient should be approached
by quietly saying his name and then by gentle touch on hisarm. Failureto give adequate warning may
frighten the patient. When leaving the room, the nurse should alwaystell the patient sheisgoing. The
nurse must always remember to tell the patient first what sheis about to do, sympathy and understanding
are essential when caring for the blind but to offer pity isunkind. The nurse will do the patient the greatest
kindness by encouraging him to be independent.

Methods of guiding a blind person

There are times when blind people need help from sighted people in getting around, even those who
arevery good at travelling alone. Occasionally, both the blind person and the sighted helper feel frustrated
or embarrassed. The sighted person can be unsure of how to help, fusses and overdoes things; the blind
person feels foolish or murderous, depending on his or her temperament. These notes are for sighted
people helping blind peopleto get about. Like most skillsthe techniques suggested here improvewith
practice.

Linking arms

For walking side by sideindoors or out, stand by the blind person with
your arms straight and fingers pointing to the ground. Ask your partner to take
your arm. He or she should hold it firmly, just above your elbow, with the
fingers on the inside of your arm and thumb on the outside. Your partner’s
elbow should be bent.

By holding your arm like thisthe blind person will be half a pace behind
you, making it easier to tell when you are turning, by the movement of your
body. Thereisno need to move your arm.

Check that your partner’s feet are pointing in the same direction as your;
if not, you could soon be parting company!

To make reading easier, from now on we will refer to the grip arm (yours) Linking arms
and the grip hand (the blind person’s), which link you and your partner.

Walking in singlefile

You will often need to do thisin shops, restaurants and other busy areas. Your partner will walk
behind you instead of at your side.

So that the blind person knows to move in behind you, move your grip arm to the middle of your back,
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keeping it straight. Your partner should step in behind you, still holding onto your arm. He/she must keep
his/her arm straight or risk stepping into your shoes.

Your partner’s arm may be uncomfortablein this‘diagonal’ position, so he/she can change hands. For
example, if your partner was holding your left arm, he/she drops his/her hand and grips with the lft.

When there isroom to walk side by side again bring your arm back to its normal position at your side
and your partner returnsto your side.

Changing sides
There will be timeswhen you will need to change sides, especially when negotiating adoor. You stay

whereyou are, while your partner, keeping hig’her hand on your back, slipsin behind you, transferring his/
her hold to your other arm as he/she moves to your other side.

It isimportant that your partner does not |ose contact.

Doorways

Getting through adoorway isalittle more complicated. If the door’s hingeison theleft, the blind
person should be on your left with his/her left hand free. Describeit as“door left”. Thereverse appliesif
the hingeisontheright.

Asyou turn the door handle and the door moves, your partner will know if it ismoving inwards or
outwards. Asyou walk through the doorway, your partner moves the back of his/her free hand to the
door, dlidesit along and finds the handle. He/she follows you, slips his’/her hand to the handle on the other
side of the door and closesiit.

Steps and Stairs

Whether you are going up or down, you should be one step ahead so that your partner does not take
imaginary step into space.

Going upstairs

Facethe stairs, using the normal hold and say “stairsup”. Step up, placing your weight on the first
step. Your partner will feel your arm move and thisis his’her cue to start. Asyou climb the second step,
he/sheison thefirst. When you reach the top, take aslightly longer stride forward and stop, allowing your
partner to negotiate the last step.

Asyour partner feels his’her arm resume its usual position, he/she will know that you are both on the
level again.

Going downstairs

Asyou approach the stairs, say “stairs down” and stop. Some blind people like to slide one foot to the
edge of the stair to gauge the distance, before moving.

Put your foot on the first step; as your partner feels you move, he/she step down, by which time you
are on the second step. When you reach the bottom, stop and wait for your partner to draw level with
you. He/she will know that he/she has reached the bottom because his’her arm returns to its normal
position.

If you are not tall as your partner, the changing arm movement is not so clearly felt. But, if you take
your first step with the foot on the same side as the grip arm, the movement is more obvious.
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Seating

Never back a blind person into a seat.

Single chairs and settees

If possible approach the chair centrally, but from whichever side, always place your grip hand on the
back of the chair. The movement is enough to let your partner know the position of the back. Let your
partner slide his’/her hand down your arm to the chair back. It isnow up to your partner to move into the
chair, feeling the side of it with the calf of his/her leg and, if necessary, checking the seat depth with a
hand.

Chairs with tables

Guide your partner to the table, using the above way to find the back of the chair. With one hand on
the back of the chair, your partner moves the other forward to find the table; this will help to show how far
to pull out the chair before sitting down. A tip for ablind person, if he/sheisnot sureif he/sheis’‘square
to the table, isto bring the thumbs together on the edge or under the table, then dide them out to either
side. If the edge seems to slant, adjust the chair accordingly.

Rows of seats

Most blind people prefer to be lead into arow of seats — change sides if necessary. When you reach
your row, you and your partner sidestep (step — pause — step) until your partner is central to his/her seat,
then leave the rest to him/her.

When you are leaving, step to the other side of your partner so you can lead out in the same sidestep-
ping manner asyou went in. When you are both in the aisle, you will need to about turn. Your partner
releases his/her hold and your turn again to face each other, then turn again to face the exit. In other
words you turn from 12’ O clock to 6’ O clock position or 180 degrees.

Care of the blind patient

Theworld health organi sation estimates that about 30 million peoplein theworld are blind, 29 million of
theselivingin developing countries. Most of thisblindnessisfrom one of thefollowing five conditions
which are al either treatable or preventable.

Cataract
Thisisthe cause of almost half of the world's blindness.

Trachoma
At least 5 million are blind from trachoma.

Xerophthalmia
In Asiaaloneit isestimated that 250,000 children ayear go blind from xerophthalmia.

Onchocerciasis

Thisisaproblem only in certain tropical areas. However, over 1 million people are thought to be blind
fromit.



Glaucoma

Thisisawide spread and acommon cause of blindness. It isdifficult to agree on an exact definition
of blindness. A patient may be completely blind, that it isto say he cannot distinguish light from dark, or he
may be partially sighted but have such limited vision that it is of little useto him.

Personal care of the patient

Basic nursing care consists of helping the patient to carry out those health maintaining functions which
heisunableto carry out for himself. Physiological needsof individualsarerespiration, nutrition, excretion,
activity and movement, sensory stimulation, comfort, sleep and rest, cleanlinessand grooming. A normal,
healthy individual doesnot usually require any help with the activities of daily living. Weall liketo takea
daily bath, clean our teeth, comb our hair, wear clean clothes, and in order to feel fresh and tidy good
personal hygieneis paramount to health. The mgjority of ophthalmic patients are ableto look after their
own personal hygiene. However, occasionally a patient may becomeill whilein the hospital and require
basic nursing care.

Care of the mouth

Lack of normal mouth hygieneleadsto halitosis, collection of dried secretion, microorganisms, and
eventually to mouth infection. Patients may come to the hospital who have neglected their mouth hygiene.
The nurse should offer help and advice in atactful manner to such patients. For apatient whoisn'till, the
best method of caring for the mouth is by cleaning the teeth. This removes debris and stimulates blood
supply, maintaining the gumsin ahealthy condition and helping to prevent dental caries.

Mouth care should be given by the nurse if the patient istoo ill to clean his own teeth. Theaimisto
maintain the mouth in anormal condition, i.e., with moist tongue, lip, and mucous membranesfreefrom
sores and odour and clean teeth. The procedure should be carried out as often as necessary to maintain
thiscondition.

Apparatus required
Anoral hygienetray (mouth caretray) isrequired, which should contain the following:

Gauze swabs

A pair of artery forceps and apair of dissecting forceps. A gallipot containing sodium bicarbonate
1:60 solution or hydrogen peroxide 1:12 for cleaning. Glycerinefor crustsor sore areas. Potassium
permanganate 1:2000 for mouth wash. Glass of water for final rinsing of the mouth. Two kidney trays-
one for soiled swabs, the other to receive the used mouthwash. Rubber sheet and towel to protect the
patients chest and bedclothes.

Method
Take the tray to the bedside and explain procedure to the patient.

Assist the patient to turn his head to the side facing you and arrange the rubber sheet and towel to
protect both the patient and bedclothes. Secure a gauze swab in the forceps so that the ends of the
forceps are completely protected by the swab. Moisten with the hydrogen peroxide or sodium bicarbonate
solution and gently clean the teeth, gums, tongue, roof of the mouth and cheeks. Remove the dirty swab
from the forceps by using the dissecting forceps. Use as many swabs as necessary to clean the mouth.

If the patient can use a mouthwash assist him into a comfortable paosition to rinse the mouth with potas-
sium permanganate solution and then water as many times as desired. Use the second kidney tray for a
receiver (if the patient istoo ill to use a mouthwash, proceed to the next stage).
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Apply glycerine to the tongue and lips. If the patient has dentures, they should be cleaned in warm
water with atoothbrush, using sodium bicarbonate solution. (Bathing a patient in bed - Bed bath), if a
patient istoo ill to go to the bathroom, he will need to be given a bed bath.

Principles

Make sure that everything needed for the bath is at the bedside before beginning so that the patient is
not left during the procedure. Ensure the comfort of the patient throughout the procedure. Let the patient
carry out as much of the bath for himself as heis able. Change the water as often as necessary so it
remains warm and clean, and always change it immediately after washing the pubic area. The patient
should feel refreshed as well as being clean at the end of the bath. Mouth care should be given, talcum
powder applied, the nails should be clean and the hair combed.

Requirements

The equipment needed should be placed on atrolley so that it is easily transported to the bedside
bucket of hot water and bucket of cold water, a basin and jug, soap and wash cloth, towels and clean bed
linen, clean nightclothesfor the patient, talcum powder (dusting powder) back lotioni.e. methylated spirit
mixed with alum, nail scissors, comb, mouth wash tray and kidney dish bucket for dirty water, container for
dirty linen.

Method

Explain the procedure to the patient, offer him the opportunity to pass urine. Screen the bed and close
nearby windows. Remove the patient’s nightclothes. Make sure the patient is covered with a blanket or
sheet. Arrange the towel over the patient’s chest. Check the temperature of the water with your elbow
to make sureit is not too hot or cold. Wash, rinse and dry the patient’s face, or better still, allow him to do
thisfor himself. Use soap only if the patient normally does so.

Place the towel under the arm farthest away from you. Wash, rinse and dry this arm, paying special
attention to the axilla area. Repeat for the other arm. Wash rinse and dry the chest and abdomen. In
female patients pay particular attention to the area beneath the breasts. Change the water if necessary,
ensuring the patient is covered over with a blanket/sheet.

Place the towel under the leg farthest away from you. Wash, rinse and dry this leg making sure that
the blankets/sheet covers the parts not being washed. Repeat for the other leg. The pubic area should be
washed next. The patient should do this himself if ableto. Change the water, remove all the pillows
except one and roll the patient on to his side facing away from you. Wash, rinse and dry the patient’s back
and buttocks.

Treat the pressure areas and make this side of the bed (change the bottom sheet). Turn the patient to
face you and make the other side of the bed. Apply talcum powder to the patient and put on clean
nightclothes. Change the top sheet and pillowcases. Attention to mouth care, nails and hair can then be
given. Make sure the patient is comfortable before leaving the bedside. Record the procedure in notes,
including condition of the patient’sskin.



Chapter 4
Anatomy and Physiology

Human body isamiracul ous creation performing innumerabl e intricate activitieslike amodern com-
puter. The different systemsin the body are organised by distinct tissuesto carry out their functions, but
they all work in unison. Anatomy deals with the internal structure of the body. It isimportant for the nurses
to have abasic knowledge of Anatomy, Physiology and Microbiology. This basic knowledge will help them
to understand diseases and their treatment.

The study includesthefollowing systems
Anatomy of the body

Skeleton and Muscular system
Circulatory system

Digestive system

Respiratory system

Urinary system

Nervous system

Special senses

Ductless glands (Endocrines)

The study of the functioning of these systemsis Physiology.
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Basic facts of the body

We need food, water and oxygen to live. We take in food and water through the mouth and breathe in
oxygen through the nose. The food is digested in the digestive system and is made absorbable by the
secretions of pancreas, liver and intestinal glands. The oxygen taken into the respiratory passage reaches
the lungs and enters the blood. For the proper functioning of the vital organslike heart, brain and other
parts of the body, the absorbed food and oxygen must reach them. Thisis done by the circulatory system.
The nerves, stimulate the organs to function, carry the commands given by the brain as electrical impulses.
The excretory products formed in the various organs and the carbon dioxide rel eased after the utilisation
of oxygen, must be carefully separated from the tissues and sent out of the body. Thisis done by the
excretory system. The body has five special sense organs — eye, ear, hose, tongue and skin to appreciate
the external environment. All these systems cooperate with one another and function in coordination.

Microorganisms like bacteria and virus are the enemies of the body, producing diseases. The white
blood corpuscles serve like policemen killing the germs.

|. Anatomy of the body

The cell

Cellsarethe basic units of the body. Human body is made up of billionsand billions of cells. Thecells
are classified according to their functions.
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Cell structure

Cell iscomposed of ajelly like substance called the protoplasm. Thisis covered by amembrane, the

cell wall. The protoplasm contains the nucleus, usually situated in the centre. During cell division, the
nucleusdividesinto two, followed by the division of the protoplasm, to form two cells. A collection of such
cellsformed, constitutes the tissues.

Rough endoplasmic ~ Mitochondria - Golgi apparatus
reticulum
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Nucleus contain-
ing chromosomes

Lysosome

Centriole

Cell

Functions of the cell

General functions

1
2.
3.
4,

Absorption of food and oxygen
Growth and repair
Reproduction

Excretion

Specific functions

1
2.
3.

Epithelial cell: Performsthe function of protection and secretion.
Ciliated cell: The movement of the ciliain the cells of trachea helpsto remove the dust particles.

Connective tissue cells: These cells connect the tissues in different organs. Bone is the hardest
connective tissue. It gives support and strength to the body.

Blood: The blood functions as atransporting system. The red blood cells separate oxygen from the
inhaled air. The blood carries the oxygen and the nutrients to the different parts of the body. It takes
the waste products to the excretory organs.

Muscletissue: They help in the movement of the limbs.

Nervetissue: They transmit impulsesin onedirection.

Membranes: They protect the tissues. They minimizefriction. In glands, they secrete fluids.

Collection of cellsof aimost similar function formsthe tissues. The different types of tissues contribute

in varying proportions to form the organs. Organs engaged in the same function constitute the systems.
Our body, thus consists of different systems, as mentioned earlier. These systems are studied in detail in
the subsequent chapters.
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ll. Skeleton and muscular system
The skeleton gives shape and strength to the body. It helps the body to stand erect. Bones cannot
function independently. When the muscles connected to them contract and relax, we are able to move the

limbs.
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Bones

Types of Bones Examples
Long bones Thighbone
Short bones Wrist bones
Flat bones Skull bones
Irregular bones Vertebra

There are 206 bonesin our body.

The muscles are connected to them in the front, behind and lengthwise. The muscles are stimulated to
contract by the nerves coming from the brain or spinal cord. They cause movements of the head, neck,
trunk and limbs by contraction and relaxation.

Nurses of the visually disabled must learn that eyes are found in the bony sockets, orbits. They are
kept in position by the ligaments. The six extraocular muscles move the eyeballs. The nerves pass through
the foraminain the bony orbit and connect the eye to the brain.

lll. Circulatory system
The circulatory system isimportant and it consists of the Heart, Blood Vessels and the Blood.

Functions of the circulatory system

1. The system takes oxygen from the lungs to the other parts of the body and the carbon-dioxide from
the different parts to the lungs.

The nutrients of the digested food are taken from the intestines to the liver.
The digested food converted to glucose energy in the liver enters the blood.
The energy got from the liver istaken to all parts of the body.

The waste products are taken to the kidneys.

The hormones from the endocrine glands are taken to their place of action.
K eeps the temperature of the body constant.

K eeps the water content in the body constant.
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The leucocytesin the blood fight against diseases.
10. Theplateletsintheblood play avital rolein the coagulation of blood.

Blood vessels
Blood vessels are of three types - Arteries, Veins and Capillaries.

Arteries

The blood vessels carrying blood away from the heart are called the arteries. The aorta and its
branches contain oxygenated blood. The pulmonary artery contains deoxygenated blood. The arteries have
thicker and muscular walls than the veins. The pressure within the arteriesis high. The arteries branch into
smaller arteriesand finally end as capillaries.
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Capillaries

The capillaries have thin walls. The oxygen and nutrients can enter the tissues easily from the capillar-
ies and the impurities from the tissues can reach the blood in the capillaries.

Veins

The capillarieslead on to venules which form small veins and finally large veins. The veinstake the
deoxygenated blood (carbon-dioxide) to the heart. Their walls are thinner than that of the arteries. Valves
are present in their walls, which makes the blood to flow in only one direction. The blood flowing through
the veinswill have alesser pressure and isdark red in colour. The intravenousinjections are given through
the veins. The veins near the skin are very useful, especialy those at the elbow, wrist and ankle.

The pulmonary veins carry oxygenated blood from the lungs to the heart.

Heart

The heart is the most important organ in the circulatory system. It is situated in the middle of the
chest. The upper chambers (atria) are the right auricle and left auricle and the lower ones right ventricle
and left ventricle. Each auricle opens into the ventricle of its own side through an aperture, the atrioven-
tricular opening. The two apertures are guarded by valveswhich will open only into the ventricle and
prevent backward flow of blood. The valve on the right side has three flaps (cusps) and is called the
tricuspid valve. Thevalve ontheleft sideismitral or bicuspid valve, with only two cusps.
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Human heart

Theright auricle receives the deoxygenated blood from the different parts of the body. This blood
enters the right ventricle. When the right ventricle contracts, blood isforced into the pulmonary artery. The
right atrioventricular valve prevents the blood from flowing back into the auricle. The pulmonary artery is
guarded by the pulmonary valve, with three semilunar leafl ets which prevents the regurgitation of blood
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into the right ventricle. The pulmonary artery dividesinto right and left branches which enter the corre-
sponding lung.

The purified oxygenated blood from the lungs reaches the | eft auricle through the four pulmonary
veins. When the auricle contracts, the blood is pushed into the | eft ventricle through the mitral valve. The
thick wall of the |eft ventricle, on contraction pushes the blood with great force into the aorta. The aortais
guarded by an aortic semilunar valve, which prevents regurgitation of blood into left ventricle. The aorta
transports the oxygenated blood to all the parts of the body.

The heart beats about seventy two times (70-80) per minute. That is, it contracts and relaxes for about
seventy two times a minute. When the auricles contract, the ventricles relax. When the ventricles relax,
the atrioventricular valves open, but the aortic and pulmonary valves are closed. When the ventricles
contract, the semilunar valves open and allow the blood to pass through the aorta and pulmonary arteries.
At that time, the atrioventricular valves are closed.

The heart beat has two sounds. The first sound is‘lub’ and the second is‘dub’. Thefirst sound is
caused by the closure of the atrioventricular valves and the second sound by the closure of the semilunar
valves. These sounds are felt as pulse at the wrist.

Blood circulation

There are three types of circulation
1. Genera or Systemiccirculation
2. Pulmonary circulation

3. Portal circulation

General circulation

Oxygenated blood from the heart (left ventricle) enters the aorta, which gives off branches to supply
the various parts of the body. First it sends blood to the heart through the coronary arteries. Then, it gives
off the subclavian artery to the upper limb and common carotid arteries to supply the head and neck. The
internal carotid artery entersthe crania cavity and supplies the brain and eye. The descending aortain the
thorax, gives off the bronchial arteries and the intercostal arteries. In the abdomen, the branches of aorta
are the celiac artery, superior mesenteric artery and inferior mesenteric artery to supply the gastrointesti-
nal tract, suprarenal arteries, gonadal arteries and renal arteries to supply the suprarenal's, gonads and
kidneys respectively. The aorta terminates as the two common iliac arteries. The internal iliac branch
suppliesthe pelvic organs and the external iliac, the lower limb. The arteries take the oxygenated blood to
the tissues of the different parts of the body. The carbon-dioxide and the waste products from the tissues
enter the blood, which becomes dark red in colour. The deoxygenated blood drains through the veins. The
venous blood from the upper part of the body — head, neck, brain and upper limbs reaches the heart
through the superior vena cava. The deoxygenated blood from the abdomen, pelvis and lower limbs
reaches the right atrium of heart through the inferior vena cava. Thisisgeneral or systemic circulation.

Pulmonary circulation

The deoxygenated blood from the right ventricle entersthe pulmonary artery. Thisdividesinto right
and left branches and enters the corresponding lung. The oxygenated blood from the lungsis brought to
theleft auricle of heart through the pulmonary veins. Thisisthe pulmonary circulation.

Portal circulation

This system of circulation commences as capillaries and ends as capillaries. Blood from the digestive
tract, containing both deoxygenated blood aswell as blood containing the absorbed nutrients enter the
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portal vein. Thisterminatesin the liver by dividing into branches and ends as capillaries. This system of
veins are not provided with valves.

The blood reaching the liver through the portal vein contains nutrients and toxic products absorbed in
the digestivetract. Thisblood isdetoxified in liver and entersthe circulation.

The blood reaches the kidneys through the renal arteries. The kidneys separate the waste products
from the blood as urine. The purified blood comes out through the renal veins and entersthe inferior vena
cava.

Composition of blood
Human body has 5-5 ¥z litres of blood. Blood consists of fluid and solids. Thefluid isthe plasmaand
the solids are the blood cells.
There are three major types of blood cells. They are:
1. Red Blood Corpuscles or Erythrocytes (RBC)
2. White Blood Corpuscles or Leucocytes (WBC)
3. Platelets or Thrombocytes

Red Blood Corpuscles

Red blood corpuscles are biconcave disc shaped cells. The RBC contains haemoglobin. This carries
the oxygen. In normal persons, the number of RBC per cubic millimetre of blood ranges between 4.5 and
5 million. The red blood cells are formed in the bone marrow. There is no nucleus in the mature stage. The
RBC transports oxygen from lungs and distributesit to all the parts of the body.

White Blood Corpuscles

White blood corpuscles are white or colourless. They possess a nucleus. The total count is between
6,000 and 10,000 per cubic millimetre. They are produced in the bone marrow and in the lymph glands.
Their function isto fight and destroy the bacteria entering the body. They increase in number when a
person is affected by disease. So, counting the number of WBC will help one to understand whether the
person isinfected or not.

WBCs are of five types. They are:
Neutrophils

Eosinophils

Basophils

Monocytes

Lymphocytes
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Platelets

Platelets are very small irregular bodies. They number about 250,000 per cubic mm. They play a part
inthe coagulation of blood.

Plasma

Thefluid intheblood is called plasma. The chemicalsin the plasma help in the prevention of disease
and coagul ation.
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Plasma contains

90% water

Saltslike sodium chloride, calcium

Proteinslike abumin and globulin

The absorbed nutrients from the food such as glucose, fatty acids, amino acids and vitamins
Waste materials from the tissues like urea and carbon-dioxide

Antibodiesand antitoxins

Hormones from ductless glands

© N o ok wDdE

Coagulating agentslikefibrinogen and prothrombin
IV. Lymphatic system

The nutrients and oxygen from the blood are supplied to the tissues. The blood removes the excretory
products. Thetissuefluid isalso drained through the lymph. Thelymphisamost similar to the blood
plasma. It contains lymphocytes. The lymphatic system consists of lymphatic vessels and lymph glands.
Spleen isthelargest mass of lymphoid tissue. The lymph nodes are abundant in the neck, armpit and groin.
The lymph collects the waste material s and reaches the circulatory system. The lymph helpsin fighting
against many pathogenic organisms.

V. Respiratory system
The function of the respiratory system isto supply oxygen and send out carbon-dioxide.

Organs of respiration

* Nose

e Pharynx
e Larynx
e Trachea
e Bronchi
e Lungs

* Respiratory muscles

Nose

The wall of the nasal cavity is made up of bones and cartilages. The openings are the nostrils. It has
hair like structures called vibrissae. They filter the dust particles. The olfactory nerves end in the nose.
The sense of smell is carried through these nerves to the brain. The lacrimal duct also endsin the nose and
excess tears reach the nose through it. Nurses attending on eye patients must have an accurate know!-
edge about it. When there is an obstruction in the tear duct, excess tears do not reach the nose but drop
out from the eye. Thisis called epiphora. This obstruction can be treated in children by the probing
method. For elders, surgery is the corrective measure.

Air enters the respiratory passage through the nose, passes through the pharynx, the larynx and then
enters the wind pipe or trachea. The tracheais atube supported by cartilaginous rings. It divides into two
major bronchi. The bronchi divide and sub-divideinto small bronchiolesterminating in an aveolusor air
sacs. The exchange of oxygen and carbon-dioxide takes place in the alveali.
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Respiratory muscles

Therespiratory musclesareresponsiblefor respiration. The musclesare diaphragm and intercostal
muscles. The diaphragm separates the thoracic and abdominal regions. Theintercostal muscles extend
between the ribs. When these muscles contract, theribs are pulled upwards. The muscular diaphragm
contracts and flattens. The pleural cavity isenlarged and the atmospheric air rushesthrough the tracheainto
thelungs. Thisisinspiration. When the musclesrelax, the diaphragm becomes arched, the pleural cavity
gets compressed, forcing the air out of the lungsthrough the nose. Thisiscalled expiration. In the mean
time, blood surrounding the alveoli receivesthe oxygen and reachesthe heart.

Note to the nurses
1. Webreathein and out 17-20 times per minute. Children breathe faster.

2. Whenthereisobstructionintherespiratory tract therewill be difficulty in breathing. If apatient has one
or two dentures, they must be removed when he/she faints or hasto be given anaesthesia. The dentures

may block therespiratory passage.

3. For asthmatic patients, the sputum may block the trachea. The trachea a so contracts. So, the breathing
difficulty will increase. Thismay happen suddenly and especially during nights. So such patients should
be advised to have their medicinein hand. If necessary, call the doctor.

Next

1. Makethepatient sitinaventilated placein alounging position with two pillows.

2. Giveliguidfood.

3. Givetheusua medicine.

4. Call thedoctor.

If aheart patient has breathing difficulty, it may be asign of heart attack. Call the doctor immediately.

VI. Digestive system
In thefood we eat, there are carbohydrates, proteins, fats, vitamins, minerals and salts.

Inthedigestive system
1. Carbohydrates becomeglucose
2. Fatsbecomefatty acids
3. Proteinsbecomeaminoacids.
They are soluble and absorbed to help the body in building the tissues and to provide energy.
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The digestive system does all thiswork. The organs and their functions are given below.

Organs Functions

Mouth Teeth, Tongue, Salivary Chewing and grinding of

glands food and swallowing
Oesophagus Lined by stratified epithelium Food propelled down

Muscular wall produces peristalsis
Stomach Muscular organ lined by Mixing of thefood with

mucosacontaining gastric glands. thegastricjuice

Secretes gastric juice
Small intestine Duodenum Receives pancreaticjuiceand bile

Jgunum Digestion of food

[leum Absorption of digested food
Largeintestine Caecum Absorption of water from fecal

Colon matter

Rectum Conversion from semiliquidto

And cana semisolid and excretion
Pancreas Pancreatic juice secreted by Trypsin enzyme acts on proteins

pancreatic acini

Insulin secreting ductlessglands
Liver Secretion of bile—actson fats

Conversion of glucoseinto
glycogen and storage

Gall bladder Collection and concentration of bile

Gall bladder
Omentum

Duodenum
Ascending colon

Rectum

Liver

Digestive System
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Tongue
Epiglottis

Spleen

Stomach

Transverse colon

Small intensine




Functions of liver

Secretion of bile necessary for digesting fats

Storage of glucose asglycogen

Detoxification of toxinsabsorbed in the digestivetract
Preparing heparin necessary for preventing coagul ation of blood
Preparing antibodies

Callection of iron and vitamins
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Enzymes: Place of secretion and function

Enzymes Place Function

Ptyalin Sdiva Converts cooked starch into maltose sugar

Pepsin Gastricjuice Converts proteinsinto peptones

Renin Gastricjuice Convertsmilk into curd

Trypsin Pancreatic juice Converts peptonesinto peptides

Amylase Pancreatic juice Converts cooked and uncooked
carbohydrates to maltose

Lipase Pancreatic juice Convertsfatsinto fatty acids and glycerol

Maltase Intestinal juice Converts maltoseinto glucose

Erypsin Intestinal juice Converts peptidesinto aminoacids

Lactase Intestinal juice Convertslactose into glucose

Sucrase Intestinal juice Converts sucrose into glucose

The food, chewed and mixed up with the salivain the mouth, reaches the stomach, whereit iswell
churned and pushed into the small intestine. In the small intestine, it is digested and the nutrients are
absorbed. The food from the small intestine enters the large intestine, where some of the unabsorbed food
materials and water are absorbed and the waste materials are excreted as faeces.

Bacteriaor virus attacking the digestive system causes vomiting, diarrhoea and jaundice. So food must
be well preserved.

Thefood taken in must contain all the nutrientsin the appropriate ratio.

The diet which contains the different types of food stuffsin the proper proportion as required by the
body for maintaining thewell being of anindividual iscalledtheBALANCED DIET.
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The food stuffs and their main sources are given below

Carbohydrates Proteins Fats Vitaminsand minerals
Wheat Dhd Oil Greens
Rice Beans Ghee Fruits
Maize Groundnuts Cheese Milk
Potatoes Soyabeans Exp
Tapioca Greens Fdsh
Jeggery Milk Meat
Honey Exg Dhd
Sugar Meat Carrot
Hsh Mango
Pepaya

VII. Excretory system

The waste products from the body are eliminated through the excretory system. Metabolism of the
various chemical substances produces different waste products. They are:

Carbondioxide

Urea and nitrogenous waste

Sdts

Excess water
Undigested food
Toxic substances

Pathogenic organisms

Excretory Organs

Organs Waste products
in Sweat

Kidneys Urine

Lungs Carbondioxide
Largeintestine Excreta

Lungs

Thelungsareapair of respiratory organs present in the thoracic cavity. A maximum quantity of
carbondioxideisexha ed during respiration through thelungs.
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Skin

Skinisanother excretory organ of the body. It isprovided with sweat glandswhich excrete sweat
containing excess salt from the blood. It also serves as an outer covering for the body, protecting it from
microorganisms. It also helps the body to keep its temperature constant.

Kidneys

The principal excretory organsare apair of kidneys, which remove ureafrom the blood. The kidneys
are bean-shaped and dark red in colour. They are situated inside the abdomen on either side of the vertebral
column.

Kidney

Ureter

Urinary bladder

Urethra

Pyramid
Renal vein
Renal artery
Pelvis
Medulla

Ureter

Cross section of Kidney
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Theinner paleregioniscalled the medulla. It hasanumber of cone-like structures called pyramids. The
outer dense, granular region isthe cortex. Each kidney is composed of alarge number of nephrons, about a
million in number. The structure of anephron startswith atuft of capillaries. The waste productsin the
blood are separated as urine by these nephrons. The ureter transports the urine from the kidney to the
urinary bladder. The bladder leads onto urethrathrough which urineis passed out.

Functions of the Kidneys
1. Kidney excretesureaformed during protein metabolism.
2. Excretion of toxic substances.
3. Regulatetheloss of excesswater from the body.
4. It maintainsthe pH.
When waste products are removed properly, the body is healthy. When the kidneys are infected, the
guantity of the ureain blood will increase endangering life.

Glucose ishot normally excreted. But in case of diabetic patients, it is excreted in urine. When dis-
eases affect a person, the qualities of the urine change.

Examination of urine

Characteristics of normal urine

Colour: Yellow or clear.

Reaction: Slightly acidic.

Specific gravity: 1015-1025.

Odour: Characteristic.

Urine excreted in 24 hours: 1 ¥z liters or 40-60 ounces.
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Characteristics of abnormal urine

A. Colour

1. Light Yellow, dark green, when bileismixed.

2. Cloudy or red when blood is mixed.

3. Milk-like or translucent when it contains pus.
Colour changes are also caused by some medicines.

B. Reaction
When urinary bladder isenlarged, urinewill be alkaline.

C. Specific gravity
When thereis sugar in the urine and when the kidney isinfected, specific gravity will be high.

D. Odour

1. Whenthereisdecomposition, it will have the odour of ammonia.
2. When thereis acetone, it will have a pleasant smell.

3. Whenthereisthe presence of E.coli bacilli, it will smell of fish.
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E. Contents
Mucous, pus, blood clot, stone, bile.

F. The output of urine will be decreased for the following reasons:
1. Fever, heart disease, acute nephritis

2. Haemorrhage, diarrhoea, vomiting

3. Toxic stateor reaction to certain medicines

4. Whenthereisoedema

Theoutput of urinewill bereduced in certain normal conditionsalso.

1. Reducedintakeof liquids

2. Excessswesting

3. Afterexercise

4. Hotclimate

G. The output of urine will be increased in
1. Diabetesmellitus
2. Nervousness
3. Chronicdysfunction of kidneys
After taking drugslikedigitalis, potassium citrate, urine output will beincreased.

Tests for urine

Beforetesting the urine, examineits colour and odour. See also whether it isclear, cloudy or with
sediments. Normal urinewill beyellow with dlight acidity.

Requirements
Test tubes, dropper
Test tube holder
Water
Urinometer
Litmus paper — red and blue
Filter paper and funnel
10% acetic acid
Benedict’ssolution
. Spiritlamp, spirit, match box
10. Kidney tray to receive the urine
11. Cloth to clean the test tubes
12. Washing fecility
Method
A. To test reaction
Dip dry red litmus paper and blue litmus paper into the urine.
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Result

1. If bluelitmuschangesred, urineisacidic

2. If redlitmuschangesblue, urineisakaline

3. If thereisno changein both, then the urineis neutral

Alkalinity iscaused

*  Whenurinary bladder isinfected

e After citrate medicinesare taken

e After consuming vegetablesand exposing to air, urine shows alkalinity

Note: If urineisakaline or neutral, before proceeding with other tests, makeit acidic by adding afew
drops of acetic acid.

B. Specificgravity

Specific gravity isthe weight of the solid substances per unit. Thisis measured by floating the urinom-
eter in the urine and taking the reading at the eye level.

Normal urinewill have aspecific gravity of 1015-1025
The specific gravity ishigher
*  When sugar is present in the urine
*  When urineisdense
The specific gravity islower
*  When the patient has consumed alot of liquid
*  When thereisdysfunction of kidneys
C. Albumintest

Take the urine in atest tube, keep it slant with atest tube holder against the flame. Heat the top
portion to the boiling point. Compare the heated portion with therest. If it becomes cloudy, add afew
drops of acetic acid. If cloudiness disappears and the urineis clear, then there is no albumin. If it continues
to be cloudy, then thereisabumin.

Record as

1. Traceif albuminispresentinsmall quantity

2. Albumin+, ++, +++

3. Loadedif itismore
D. Benedict's Test for sugar

1. Green — trace sugar +

2. Yelow—asmall quantity ++

3. Orange - large quantity +++

4. Brick red —very large quantity ++++

If there is sugar present in the urine, proceed as follows.

E. Acetone test

Take asmall quantity of urine (about 1” long) in atest tube. Add an equal quantity of ammonium
sulphate crystals and shake well. Add three drops of 5% sodium nitroprusside and ammonia. If thereis
acetone present, a permanganate ring will appear at the top.
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F. Urineculture

Give asteriletest tubeto the patient and ask him to collect the midstream urine after cleaning the
organ.The test tube must not come in contact with the hands or organ. The test tube is then closed tightly
with a stopper. Write the name of the patient, |.PNo. Ward/room number on atag and pasteit. Send it to
thelab.

Note

After the test is over, clean the test tubes with soap, brushing them with clean water. Keep them in
their place. Funnel, urinometer and jar must be cleaned. The nurse must wash her hands clean. Record the
results of the test in the register concerned.

VIII. Nervous system
The nervous system is closely connected with the eye. So, nurses of the visually disabled must have a
clear knowledge about it.
The nervous system consists of
1. Central nervous system
2. Autonomic nervous system

3. Nerves
Parts Subdivisions
Central nervous system Cerebrum, cerebellum, midbrain, pons,
medulla oblongataand spinal cord
Peripheral nervous system Crania and spinal nerves
Autonomic nervous system Sympathetic and parasympathetic systems

Functions of nervous systems

1. Regulatestheinterna environment of the body through its control over the various organs.
2. Receivestheimpulsesfrom the external environment through the sense organs.

3. Respondsto the sensory stimuli by its motor functions.

When we see something, the eyes convey it to the brain. The brain responds to the message and sends
the commands to the limbs of the body to produce some movement. If a nurse sees a patient, her brain
perceives the message, and sends commands to her legs and hands. She movestowards the patient, |ooks at
the identity card, which is again sent to the brain. On the commands of the brain, her mouth opens and asks
questions. All these happen at the consciouslevel.

Reflex action

If the finger touchesthefire, it iswithdrawn at once. It is spontaneousinvoluntary action. Likewise, if a
nurse sees a patient fainting, shewill rush at onceto her help. Thisisan involuntary reflex action. These
impulses go urgently to the spinal cord, which givesthe command.

In an emergency, onewill act very quickly. The sympathetic nervous system rel eases adrenaline and
increasesthe heartbeat. When anursefinds a patient in an extremely critical stage, shewill rushto the
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doctor for help; her heartbeat increases, her pupil widens. The parasympathetic system slows down the
heartbeat. It exertsaninhibitory action.

Cerebrum

Thelargest part of brain iscerebrum. It has two hemispheres— right hemisphere and left hemisphere.
Each hemisphereisfurther divided into four parts.

1. Frontal lobe

2. Parietal lobe
3. Temporal lobe
4. Occipital lobe

The occipital lobeisconcerned with the visual function. However in diseases of the other parts of the
brain a so, the eyesight may be affected.

Cerebrum

Cerebdlum

Pons

Medulla oblangata

Human brain

Cranial nerves

Thereare 12 pairs of cranial nerves. These are connected with the movements and sensationsin the
head and face including the eye, ear and nose. Of these, 2, 3, 4, 5, 6 and 7 are closely connected with the
eye. In addition, cerebellum and brain stem regulate the movements of the eyeballs. When these are
affected, eyesight also is affected. Optic nerves go along the lower part of the brain to the occipital |obe.
When this path or the occipital lobeis affected, field of vision and visual acuity are affected.

Spinal nerves
There are 31 pairs of spinal nerves. These control the other parts of the body.
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Location of cranial
.parasympathetic nerves

Cervica
somatic nerves

Thoracic sympa-
thetic nerves

Facia nerve

L umbar and sacrd
somatic nerves

L Sacral parasympathetic
nerves !
Sacral somatic nerves i ' .. Spinal cord

Brain and spinal cord

IX. Special Senses
There are five sense organs. They are eye, ear, nose, tongue and skin.

Ear

= Qcular motor nerve

The ear receivesthe sound and passesiit to the brain through the eighth cranial nerve. The ear isdivided

into three parts namely external ear, middle ear and internal ear.
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Malleus

Incus
External pinna Semicircular
canals
Stapes
Cochlea
External pinna

Eustachian tube

The ear and the brain

The external ear receives the sound waves and sends them to the middle ear. The curved shape protects
the ear from the entry of dust and insects. The tympanic membrane is situated at the depth of the external
ear. Inthe middle ear, there are three chain like bones — malleus, incus and stapes. The inner ear consists of
nerves, cochleaand semicircular ducts. They help not only in hearing but also in the maintenance of the
equilibrium of the body.

If thereispusin the ear, it showsthereisinfection in the ear. This pus may spread to the brain and
affect the eyes aso. Certain diseases of the brain will affect the ear and the eye. So the nurse of the
visually disabled must have a knowledge of the structure of the ear.

Endocrines

Endocrines are ductless glands. Their secretions, hormones are directly poured into the blood. The
hormones are essential for the body. These hormones control the activities of the body in coordination with
the nervous system. An excess or a deficiency of these hormones can result in various disorders.

The endocrine glands are pituitary gland, thyroid gland, parathyroids, Islets of Langerhans, adrenal
glands and gonadal glands. Their hormones control and coordinate the activities of different organsand
tissues.

e Digedtion

e Metabolism

e Blood pressure
e Sleep

e Consciousness

e Body temperature

e Growth

e Sdtwater equilibrium
* Reproduction

areall regulated by hormones.
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When thyroid gland ishyperactive, both eyeswill protrude outside. Thisis called exophthalmos. This
will affect the cornea. Double vision and defective vision may result and the eyeswill become normal once
thethyroid istreated. Theinstrument to measure thisisthe exophthal mometer. Further, testslike Hess
chart, diplopiachart, muscle balancetest and visual acuity are also necessary.
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Chapter 5
Pharmacology

M edicines are chemical s extracted from plants, and animal s used to cure and prevent disease. Some
medicines are strong and if they are given beyond the prescribed doses, they may cause death. So they
must be carefully handled.

1. Medicines must be kept under lock and key.

2. Thename of the medicines must be clearly written on thelabel.
3. Keepthelidtightly closed.
4

Do not keep medicines when they change colour or are beyond the
expiry date.

5. Medicinesto be stored in cool place must be kept in refrigerators
always.

6. Keepall medicinesdeclared to be dangerousin separate |ocked
cupboard. They must be recorded in special registers.

7. Do not handle any medicine without prescription by the doctor.

Rules for the nurses _
The reason for giving the medicine and dosage must be ensured. Applying eyedrops
Always handle medicines as prescribed by the doctor.

Givetheright medicinein theright doseto theright patient at the correct time with proper explanation.
Read the label on the bottle and double check.

Shakethe bottle especially that containing steroids.

Discard any medicinewithout alabel.

Nurse must always administer the medicineto the patient directly, don’t send it through another patient.
Record only after giving the medicine.

Watch out for allergy.

. If amedicineisto beinjected, use sterilised equipments; explain to the patient and follow the procedure
carefully.

A study of medicineis pharmacology. Itisgood for the nurseto learn about the history of medicine.
Now medicines are sold with their trade names. The nurse must know them both.
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1. Trade name
Thisis the name given by the manufacturer.

2. Chemical name
The name of the chemicals constituting the medicine are given to it.
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Types of medicines

A. Antibiotics

Antibiotics prevent the growth of bacteriaand cureinfections. There are many types of antibiotics.
After identifying the bacteria causing the disease, the doctor prescribes appropriate antibiotics.

B. Analgesic

Analgesics are pain killers. They are
a. Aspirin

Paracetamol (Colpol) 800mg

Pethadin tetra chloride 2.5 mg or 5.0 mg
Analgesic can be given with or without sleeping doses.

C. Anti hypertensives

Anti hypertensives control hypertension. When the diastolic pressure is above 100 mm of Hg, anti
hypertensives are given. Beta blockersisan example.
D. Gastro-intestinal medicines

Diseases of the stomach and intestine are controlled by some medicines.

a. Ulcer - Antacidse.g. digene, gelucil

b. Diarrhoea - Antibiotics, anti diarrhoealsand salt-sugar solution
c.Congtipation - Constipation medicine

E. Diabetics

There are afew types of medicines: Insulin and tablets. Insulinisinjected subcutaneously. Insulinis
of three types. They react
a. immediately
b. at a moderate rate
c. slowly-longterm

Ocular pharmacology

Drugsfor usein the eye are classified according to their action as follows:
Mydriaticsand cycloplegics

Miotics

Antibiotics

Anti-inflammatory drugs

Anti-viral drugs

Local anaesthetics

Tear substitutes
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1. Mydriatics and Cycloplegics

Mydriatic drugs dilate the pupil by affecting the dilatory and contracting muscles of theiris; cycloplegics
paralysetheciliary musclesto prevent the process of accomodation of thelens.
Thefollowing drugsare mydriatics

a. Atropine 1%

Thisisboth amydriatic and cycloplegic drug. Itseffect may last for up to 10 daysfollowing instillation.
Excessive use of atropine can cause systemic side effects— drying of the mouth and tachycardia.

b. Homatropine 2- 5%
Thisisaderivative of atropine with aweaker and shorter action, wearing off after two days.

c. Cyclopentolate (Mydrilate 0.5 — 1%)

Thisdrug isamydriatic and cycloplegic. It dilateswith 15 minutes and wears off by 8 hours; itis
therefore often used for examination in the clinic.

d. Tropicamide 0.5 — 1%
Thisis effective within 15 minutes and wears off by 6 hours

e. Phenylephrine (Drosyn 2.5, 5 and 10%)

Thisdrug isamydriatic only. It does not cause cycloplegia. It dilates within 15 minutes and wears off
by afew hours.

Reasons for using mydriatics are
1. Examination of thefundus.

2. Thetreatment of inflammatory eye disease eg: iridocyclitis. The effect of the drug isto relax the
smooth muscles of theirisand ciliary body, thereby resting the eye.

3. Preoperativedialation of the pupil.

4. Refraction.

5. Postoperatively to prevent formation of synechiae (adhesions).
2

. Miotics

Miotics are drugs which constrict the pupil. They are used in the treatment of glaucoma. Constricting
the pupil opens up the angle of the anterior chamber which helpsto relieve angle closure glaucoma.
Miotics also increase the flow of agueous through the trabecular mesh work and so lower the intraocular
pressure in open angle glaucoma. The most commonly used mioticsis:

Piolocarpine 1 — 4%:

The effect of pilocarpine lasts for about 8 hours. Aswell as being used in the treatment of glaucoma,
itisalso used to reversethe actions of amydriatic after aclinical examination.

Other drugsusedin glaucoma
In addition to miotic drugs, there are other drugs which reduce intraocul ar pressure in glaucoma.
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Theseareasfollows:

1. Beta-Blockers
Thesedrugslower theintraocular pressure by decreasing the production of aqueousfluid. They include:

Timolol 0.25—-0.5%
Metipranolol 0.1—0.6%
Carteolol 1-2%
Betaxolol 0.5%

They areall used twice daily and have very few side effectsin the eye. However, they are absorbed
into the circulation and may cause asthma or a slowing of the heart rate in susceptible patients.

2. Adrenaline (1% drops)

This stimul ates the sympathetic nerve endings and lowers the intraocular pressure by increasing the
drainage of agueous fluid from the eye.

3. Diamox (acetazolamide)

Thisdrug inhibits an enzyme called carbonic anhydrase which actsin the production of aqueousfluid.
It therefore reduces the production of aqueous from the ciliary body, thus lowering the intraocular pres-
sure. Diamox isusually taken as 250 mg tablets once every 6 hours. It isalso available asaslow release
capsule of 500 mg. Unfortunately there are numerous side effectsincluding tingling of fingers, gas-
trointestinal discomfort and occasionally, after prolonged use, kidney stones.

4. Osmotic agents

These act by drawing fluid out of the extracellular spaces (spaces between the cells) throughout the
body. By drawing fluid out of the eye, they therefore lower the intraocular pressure. They also produce a
rapid flow of urine and often headaches, so are only used in very urgent cases.

Examples are asfollows:

Glycerol

Thisisaviscousliquid given by mouth in adose of 1to 1.5 ml per kilogram of body weight. Itis
usually diluted with fruit juice to make it taste better.

Mannitol 5 — 20%
Thisisgiven by intravenousinfusion as atotal dose of 2 gram per kilogram of body weight.

3. Antibiotics

Most eye infections due to bacteria occur in the conjunctiva or cornea, and so antibiotics are usually
applied locally to the eye. Treatment should be given frequently for acute infections, especially if the
corneaisinvolved. Thismeansthat drops should be applied at least every hour and ocintments every 2
hours.

Bacterial infectionswhich threaten sight (eg: Penetrating injuriesand bacterial corneal ulcers) require
subconjunctival antibioticinjections, if possible. If thereisinfection insidethe eye (endophthalmitis), then
systemic antibioticswill also be necessary. Very small amounts of certain antibiotics may be injected
directly into the vitreous body by the doctor in severe cases of endophthalmitis. A wide range of antibiot-
ics can be used for eye trestment which include the following:
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Chloramphenicol 0.5% (Ointment)

Thisisthe most popular antibiotic for local eyeuse. It hasawide range of activity, good penetration
and it is cheap.

Tetracycline, penicillin, neomycin, gentamicin, polymyxin and sulfacetamide (or mixtures of these) are
all commonly used asdrops or ointment.

4. Anti-viral drugs

These act by inhibiting the metabolism of viruses. However, viruses spend nearly al of their life cycle
inside the cell and so arerelatively resistant to any chemotherapy. For thisreason it is mandatory to apply
anti-viral drugs frequently once an hour for drops, and once every 2 hours for ointment.

Idox uridine (1.D.U.) isavailablein drop and ointment form a much newer drug is Acyclovir whichis
available as ointment and can be given systemically. Both drugs are used in the treatment of herpetic
corneal ulcers (dendritic ulcers).

5. Anti-fungal drugs
These drugs are used in the treatment of fungal corneal ulcers. Examples are as follows:

Natamycin:

Thisisuseful in treatment of corneal abrasions with vegetable matter in hot humid climates. Reduces
thevirulence of fungal keratitis.

Clotrimazole, miconazol e and econazole are all anti-fungal drugswith agood spectrum of activity.
Any of these three drugs are the first choice for the treatment of established fungal keratitis. Nystatin and
amphotericin B are both antifungal. Nystatin israther weak and amphotericin rather toxic so it is prefer-
ableto use other drugsif available.

6. Anti-inflammatory drugs

The most powerful anti-inflammatory drugs are the corticosteroids. Hydrocortisone, prednisolone,
betamethasone and dexamethasone are all used extensively for both local and systemic treatment of
uveitis, and scleritis, and locally in alergic types of conjunctivitisand keratitis.

Betnesol —N eye drops are commonly used postoperatively to reduce inflammation following eye
operations. Local steriod preparations are the most and because of their serious side effects, the results
can be disastrous. Steroids act not only by suppressing the inflammatory responses in the tissues, but also
suppress the body’s defences against infection. |f microorganisms are present, they will continue to
multiply but the patients symptoms will improve because the inflammatory responses are suppressed. This
complicationisespecially seriousif thereis Herpes simplex viral infection of the cornea. Theinfection will
become very severe and persistent. Patients who receive local steroid treatment over along period of
time are at risk from two particular side effects. Cataracts may form, or there may be arise in intraocular
pressure (steroid induced glaucoma).

7. Local anaesthetics
L ocal anaesthestics drops are used to anaestheti ze the corneaor conjunctivain the following cases:

e Beforeremoving foreign bodies

e Beforesurgery

e Beforeany examination which involvestouching the cornea, eg: with atonometer
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e Beforegivingasubconjunctival injection

e Beforesyringing thelacrimal passages

The commonly used local anaestheticsinclude:

1. Amethocaine 1%

2. Benoxinate 0.4% Benoxinate causes|essirritation than amethocaine
3. Lignocaine4%

4. Cocaine4%

Thisisavery powerful local anaesthetic which also constrictsthe blood vessels. It can causethe
cornea to become hazy and isless frequently used than it used to be. Anaesthesia before surgery is
retrobulbar and facial block isgiven.

8. Tear substitutes

Tear substitutes are viscous substances which help to maintain athin film of fluid over the corneal
surface. They are used in the following cases:

=

If the patient has a lack of tears

2. Lagophthamos

3. Methyl cellulose and more recently, hypomellose eye drops are used as tear substitutes.
9

. Diagnostic stains

Corneal damage either from an ulcer or following trauma may be demonstrated by the use of vital-
stains, the commonest being:

1. Fluorescein 2%

Thisisuseful for demonstrating defectsin the corneal epithelium. It isalso used in applanation
tonometry to stain the corneal fluid. Diluted with salineit shows up green and the fluorescent effect is
intensified by the using of light from acobalt-bluefilter.

2. Rose Bengal 1%

Rose Bengal stains diseased cells asin Herpes simplex keratitis, corneal ulceration and dry eye
syndrome.

Some abbreviations
Some doctors will use abbreviations. Nurses must be aware of their expansion.

O.D — Once a day

B.D, B.I.D — Twice a day

t.d, tds. — Thrice a day

Q.1.D —Four times a day

SOS, PRN — Only when necessary
Stat — At once

Giving drugs to children
1. Thequantity of the medicine to be given must be carefully measured.

2. Medicinesinliquid form must have asyrup base, or it must be mixed with honey or sugar.
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5.

Tablets must be powdered to enable the child to swallow easily. Do not mix the drugsin milk or food;
the child may start avoiding food itself.

The child must be sitting while administering the drug. If the child takesthe drug happily, appreciateit.
Don't force the medicine down the throat. For it is better the child sipsit. Encourage the child to
drink it on its own; or encourage the child to keep the fingersin the spoon.

Inform the doctor when a child refuses to take a particular medicine alone or vomits.

Injection of the drugs
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I njection isthe method commonly employed when

Thedrug should act quickly

The patient isvomiting

The patient is unconscious or cannot swallow the drug

Giving thedrug orally isuseless or when it cannot be given orally

Precautions

a.
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Injection of the drug must be resorted to, only when it is absolutely necessary. For the track of
injected drug makes it more dangerous than that it takeswhen it is given orally.

Oncethedrug isinjected, it cannot be drained from the body. So do not give the injection unlessyou
know the exact quantity and its reactions.

Ensure that the drug is fresh and note the expiry date.

Use a sharp needle to prevent pain.

Choose a needle of appropriate length. Do not insert it up to the mount.

Get the help of otherswhile giving injection to an unconscious patient or achild.
Choose the correct site. Follow the technically correct procedure.

Remember that the site of the injection can get infected or may form abscess. Injection isatoxin free
technology. So seethat all the equipments are properly sterilized. Wash your hands thoroughly.
Handle the syringe and needle without touching the tip of the needle.

Some patients may develop an allergic shock. So keep anti allergic drug ready. You must do this even
if the sengitivity test has not been positive.

Drugslikepenicillin, ampicillin and antitoxins may cause allergic shock immediately. A patient, who
has had itching, swelling or breathing difficulty previously for such drugs, islikely to have asevere
shock. So ascertain from the patient about it. If he has had such reactions, do not give the injections.
If not, do the sensitivity test and wait for 30 minutes before giving the injection.

If the patient becomes pale and starts fainting or develops breathing difficulty, give Y2 ampoule (1/4
ampoule for children) of Adrenalin. Repeat it after 10 minutes, if necessary.

Requirements for giving injection
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A sterilesyringe and needles or sterilisethem inwater.
Sterile swabs.
Sterileforceps- abow! with antiseptic lotion.
Distilled water in bottles or ampoul es.
Thedrug for injection; afileof itisin the form of ampoules.
Spirit or savlon or iodinefor cleaning the site.
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7. Areceiver for dirty swabs.
8. A bowl containing water to drop the used syringe and needle.

Syringe and needles

Use 26 gauge needles of 1.5cm length for intradermal injectionsasonly 0.1 ml will beinjected.
For subcutaneousinjections use 1 to 2 ml capacity syringe 26 gauge needles of 1.5 cm length.
For intramuscular injection use 2to 5 ml syringe.

For extracting drug from vials, use 20, 21 gauge needles of 3.5 cmlong. For giving injections use 22 gauge
needles of 3.5 cm long for adults and 23 gauge needle of 1.5 cm long for children.

For giving intravenousinjection (1.V) use syringe of 5ml to 30 ml capacity and needles of 22gauge, 3.5
cmlong.

Intramuscular injections

Nurses of the visually disabled will normally giveintramuscular injections. The purposesare

When the drug would causeirritationif given superficially

To get more benefit than if it is given subcutaneously
When larger amounts (5ml) are to be injected
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To give drugs which are absorbed slowly
Sites for injection

1.Gluteal muscles

The gluteal muscles arein the buttock. Divide the buttock into four imaginary parts. Choose the
upper and outer quadrant to avoid the sciatic nerve. Thissiteisnot suitable for children, asthe nerve will
become bigger only when they start walking.

2. Deltoid muscle
The delotoid muscle is on the upper part of the arm.

3.Antero-lateral aspect of the thigh

The vastus externus muscle of the outer aspects of the thigh is another site. Thisisgood for infants
especially below two years.

Method
1. Readinstructions carefully and select the correct medicine.
2. Wash and dry your hands.

3. Ifthedrugisinavial, do not touch the cap. Wipe the cap with a sterilised swab. If itisin an ampoule
the outside of the glassiswiped with aswab moistened with alcohol. Mark on the neck with afile.
Hold up the ampoulein a piece of sterile gauge, break the neck of the mark.

4. Thepistonisinserted into the syringe, without touching the plunger.
5. Withthehelp of steriledressing forceps, hold the hub of the needleand fix it in the syringefirmly.

6. If thedrugisintheform of powder, take the solutein the syringe, push the needle through the centre of
the cap and push the piston. Shakethevial well.

7. Suckinairinto the syringeto the quantity of drug required.
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8. Pushtheairinto thevial upside down and takein the drug in the prescribed quantity. Hold the syringe
with the index finger and middle finger and use the thumb to push in the piston.
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Fit the needle to the syringe by <
holding the base of the needle and
front part of the syringe

The mouth of the ampoule
containing distill water is wiped
before breaking it.
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While filling the syringe, be careful The rubber cork of the vial containing

not to touch the outside of the powdered drug iswiped with a cotton Now introduce the water into the
ampoule by the needle dipped in boiling water/spirit, before vial through the syringe
introducing the needle

Shape well till the drug is

dissolved Fill the syringe with the drug
Push out the air in the syringe,
containted above the medicine
9. If thedrugisintheform of liquid, the needleis pushed through the Vo .
centre of the cap and alittleair isinjected to facilitate the removal of the : ;
fluid. Hold the syringe vertical, push up the piston until the edgeison a B
level with theline showing therequired quantity. :. MJ\ L [
10. Remove the needle and fix anew needle. Push the pistonin to remove =
theair, until the edgeison alevel with theline showing therequired \ f |
quantity. Upper and outer gluteal

region isideal for
intramuscular injection
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11. Keepthe needleresting on apiece of sterile gauge and placethe syringe on atray.
12. Once again check whether the required drug istaken in the right dose for the right patient.

13. Explainto the patient what you are going to do and get his cooperation. If the patient cooperatesyou
can choose the gluteal muscle. A prone position will be suitable. If you choose the deltoid muscle,
make the patient sit and keep his hand akimbo. Hold the child's hand by hisside.

14. Choosethesite of theinjection, rub it with a swab moistened with alcohol.

15. Stretch the skin with the left hand and inject the needle at right angle to the skin surface quickly and
firmly deep into the muscle.

16. Before pushing in the drug withdraw the plunger alittle. If the blood is drawn up into the syringe, then
aveinis punctured and the needle should be changed.

17. Keeping the swab withdraw the needle. Use the swab to rub gently. Make the patient comfortable.
18. Record the date, time, drug, its quantity, name of the patient and sign your name.

Other injections

I. Subcutaneous (S.C)

Prepare the syringe and needle as for intramuscular injection. As stated earlier, subcutaneous injec-
tions are useful to give drugswhich do not cause irritation and which are to be given only in limited doses.
E.g. Adrenalin, atropin, insulin.

Thedrug isinjected into the tissues below the skin and it reaches the blood circulation through lymph.
Sites can be the arm or the thigh; and occasionally chest and abdomen.

A small piece of skin and subcutaneous tissue should be taken between the thumb and first finger of
theleft hand, pulling the skinfairly taut. The needleisinserted quickly and firmly into thefold of subcuta-
neous tissue and the piston pushed steadily down. The mop should be pressed on the skin while the needle
iswithdrawn.

II. Injection under the skin

Insert asmall needle under the skin after cleaning and drying the site. Keep the syringe against the
skin. Thequantity will be0.1 ml. Therewill beasmall bulging.

Purposes

1. Asatest of diseases e.g Schick test for diphtheria and Mantoux test for T.B
2. Sensitivity test before administering serum or penicillin

3. ForBCGinjection.

Sites

1. Theinside of the fore hand between wrist and € bow, because here the skin will be thin and there will
belittlehair.

2. Left arm just below the shoulder. Thissiteis chosen for BCG and there will be a scar.

Method

For sensitivity tests, inject 0.1 ml of the drug just below the skin (cleaned and dried) keeping the
syringe parallel to skin. Therewill be abulging. Watch for 30 minutes whether the site becomes red or
edematous. Look for the general condition and for allergic reactions of the patient.
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[ll. Intravenous injection (1.V.)
Intravenousinjectionsare usually given by doctorswhen avery quick actionisrequired in an emer-
gency and when large amounts are to be given.

In addition to the usual requirements atourniquet, aroller bandage and a thin rubber tube are required.
The usual sitefor theinjection is one of the large superficial veins on the front of the elbow.

Method

1. Theskin should be cleaned round the site of the injection, after explaining the procedure to the
patient. Keep the arm stretched and place a pillow under it.

2. Thetourniquet is placed round the arm well above the elbow and then tightened to distend the
veins.

3. Thesyringeisfilled with the required drug and the piston is pushed to send out air. Theneedleis
inserted into the vein.

4. When blood is seen, release the tourniquet. The drug isinjected in. Take care that no air bubble
issentin.

5. The mop should be pressed on the skin while the needle is withdrawn. The patient keeps his hand
folded for aminute.

6. Record the details of theinjection.

7. Never use the syringe and needle again.

Infusion

Liquidsareintroduced into the body through infusion. Intravenousinfusion of solutionsisamethod
that iscommonly used for infants and children suffering from dehydration. The solutions are 0.5 percent
sodium chloride.

Intravenousinfusioniscommonly practised. A number of solutionsincluding glucose and protein are
infused, along with drugs.

The purposes of 1.V drips are

To correct dehydration.

To feed patient who cannot be fed orally.

For patientsin shock to keep the intraocul ar and extraocular fluid balance.
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To correct serious electrolyte imbalance
5. Todilutetoxinsand diuresisof kidneys.

Methods
1.Closed method: A needleisintroduced to thevein and it is connected to the transfusion apparatus.
2.Cut down method: Theveiniscut down and acanulaisinserted; or apolythenetubeis passed.

Requirements for the closed method
|.V. apparatus: This can be disposable or reusabl e after washing in steam under pressure
a. Liquidisin bottlethrough which aneedleisinserted. Itisconnected to arubber tube of 1 metre
long with adrip bulb and clamp.
b. Observation adapter connected to rubber tube and the needle inserted into the vein.
Another needleto allow air.
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d.
e.

Sterilised towel and receiver.
2 mm syringe, swabs, gauges.

Contents of tray

a.

® 2 o0 T

Forcepsin antiseptic lotion.
Plasters, scissors and bandage roll.
Antiseptic to clean the skin.
Tourniquet or rubber tube.
Liquidfor transfusion.

An .V stand is required.

Helping for I.V. Infusion

1
2.

© ®© N o 0~ w

11

Preparethe patient; bring al thingsrequired including theliquid for infusion.

Clean and dry hands. Keep the container with the liquid upside down in the 1.V. stand; fix the
rubber tube.

Cover the site with a sterlised towel and clean it.

Tighten the tourniquet round the arm to enable the vein to distend.

Insert the needleinto the vein. When you see blood coming in, release the rubber tube.

Adjust the clamp so that the liquid drops at the required rate (40 to 60 minutes).

Secure the needle firmly with an adhesive stripping. Cover the areawith a piece of cotton wool.
Clean thel.V. apparatus. The materials used must be washed, dried and kept in their place.
Watch out for symptoms of shivering, chest pain, allergy and inform doctor.

. If thereisany swelling at the site, there may be blockagein the needle or it isinserted in thewrong

place. Inform chief nurse or doctor.
Record the treatment, liquid, quantity, time and reaction of the patient.
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Chapter 6
Microbiology and Sterilisation

Microbiology isastudy of microorganisms, living thingswhich can be seen only withtheaid of a
microscope. It studies the causative agents of infectious diseases and the methods of protection against
such diseases. There are many different species of microorganisms, only afraction of these cause
disease in humans. Diseases causing microorganisms are called pathogens. The disease causing organ-
ismsinclude bacteria, viruses, fungi and parasites.

A. Bacteria

These are unicellular organisms; i.e. they are composed of one cell only. Reproduction occurs by
simplebinary fission. This meansthat each cell dividesto form two, both of which dividein turn and so
on. In order to multiply, bacteriarequire afavourable environment. Pathogenic bacteria survive best in
the sort of environment that the human body provides. Thisincludes atemperature of 37°C, moisture,
supply of food and slight alkalinity. Some bacteriarequire asupply of oxygen, these are known as aer-
obes. Others can only survive in the absence of oxygen. These are called anaerobes. Some bacteria
have the ability to change into aform which is extremely resistant to adverse conditions. This resistant
form is known as a spore.

Products of the bacteria cause much of the effect of bacterial infection on the body. These harmful
substances are called toxins; when released they circulate in the blood stream. In a severe infection they
cause serious symptoms, collectively referred to as toxaemia.

Classification of bacteria

Theimportance of classification liesin the need to be ableto identify bacteriaso that the most effective
methods can be used to prevent spread and to treat infections. Shapeisthe most elementary method of
classification.
a. Cocci: Thesearespherical or oval shaped bacteria.
b. Bacilli: Thesebacteriaare rod shaped.

c. Spirochaetes. These are corkscrew shaped or spiral bacteria. The coilsof the spiral may be either tight
or loose.

Vibrio: Commashaped or curved rods.
Actinomyces: Branching filamentous bacteria.
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Another ssmplemethod of classifying bacteriaisby Gram'’s staining, which dividestheminto Gram
positive and Gram negative bacteria

Gram staining procedure

Bacteriaare smeared on aglassslide. They aregluedto the dideby heating. A stain called Gram
crystal violet isadded. After aminuteit iswashed in water. Then, astain called Gram iodine is added
and awashed. Thisisnow kept in pink colour stain called Carbon Fuchsin for a minute and washed and
dried. Thisis seen through the microscope. Red stain isadded and washed again. After dryinginair, itis
seen through a microscope. Bacteriawith violet colour are Gram positive and those which are red, are
Gram negative.

Let us now study about certain bacteria and see how they cause diseases.

Gram positive cocci
1. Staphylococcus aureus

Gram positive cocci occur in grape like clusters. They are the commonest cause of suppurative
infectionsin humans. They commonly colonise the skin, skin glands, mucous membranes of humansand
animals. Staphylococci are common in hospital environment and would cause infectionslike boils, wound
infections, sties, food poisoning, pneumonia, septic arthritis, corneal ulcer and endophthal mitis.

2. Streptococcus pyogenes (Haemolytic Streptococcus)

Gram positive cocci arranged in chains or pairs. The major source of Streptococcus pyogenesisthe
human upper respiratory tract — throat, nasopharynx or nose of patients and carriers. Crowding isan
important factor in the transmission of infection. Transmission of infection is either by direct contact or
through airborne droplets, contaminated dust or fomites. Infections caused are Tonsilitis, Otitis mediaand
rheumatic fever.

3. Streptococcus viridans

This bacterium is normally found in the mouth (commensal) where it does no harm. It entersthe blood
stream after dental extraction. Infections caused are dental abscess, and subacute bacterial endocarditis
where heart valves have previously been damaged.
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4. Streptococcus pneumonia

Gram positive diplococci. Pneumococci are normal inhabitants of the respiratory tract. They are
transmitted from one to another by inhalation of contaminated dust droplets or droplet nuclei. Spreadingis
facilitated by crowding. Pneumococcusis one of the most common organisms causing ocular infections
like endophthal mitis, dacryocystitisand corneal ulcer. They also cause otitis media, meningitisand pneu-
monia

Gram negative cocci

Neisseria (Meningoccus and Gonococcus)

Gram negative diplococci. Transmissionisessentially by airborne droplets. They cause serious
infectionsin children and adults. In ophthalmology, conjunctivitis (ophthal mianeonatorum) in newbornsis
asevereinfection caused by Gonococcus. They also cause keratitis and endophthal mitis.

Gram positive bacilli

1. Cornyebacteria species

Commonly known asdiphtheroids. They are norma commensalsliving mainly on skin and mucous
membranes. Diphtheriaisa seriousinfection caused by them. They aso cause membranous conjunctivi-
tis.

2. Bacillus species

This organism produces highly heat resistant spores and is aerobic. They are present in soil, dust
water and air and are common contaminants. Bacillus anthrax causes the deadly disease anthrax. It also
causes anthrax of thelid and conjunctivitis.

3. Clostridium species

They produce spores and are anaerobic. This bacteriais found in both animal and human faeces and
in soil and dust. Spread is by direct contact of wounds with soil, dust and faeces. Clostridium tetani
causes tetanus, Clostridium welchi causes gas gangrene and food poisoning.

Gram negative bacilli
Some bacteria are:
Escherichiacoli
Klebsiella
Proteus
Pseudomonas
Samonellaspecies
Shigdla
Most of these bacteriaare responsiblefor diarrhoea, dysentery, food poisoning, typhoid and wound
infections.

Pseudomonasisimportant in ocular infections because it causes keratitis and endophthalmitiswhichis
difficult to treat. These bacteria are found in human intestines, soil and water. It survivesin disinfectant
bottles, respirators and humidifiers. It is spread by direct and indirect contact. Infections caused are
wound and burn infections, urinary tract infections and septicemia. Itisresistant to many antibioticsand is
aproblem in many hospitals.
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Nocardia asteroids

They are usually saprophytesin soil and livefreein nature. Infection isacquired mainly by soil
contamination, following injury. Common ocular infections caused are conjunctivitis, corneal ulcersand
endophthalmitis.

Mycobacterium tuberculosis

Gram stain isnot used for this. Acid fast staining isused. Infection caused istuberculosisanditis
acquired by droplet transmission. Tuberculosisisdifficult to treat. Four antibiotics haveto be used for
6-12 months. Because of increasing in HIV infection, tuberculosisis also increasing.

Viruses

Viruses are smaller than bacteriaand can be seen only by an electron microscope. Numerous types of
viruses are there; some of them which commonly cause infections in humans are Pox virus, Herpes virus,
Adeno virus, Hepatitisvirus, Polio, Mumps, Meas esand Rubellavirus, HIV virusand Rabiesvirus. All
these viruses cause avariety of symptoms ranging from the common cold, influenzato the fatal diseases
such as AIDS, yellow fever rabies, etc. In ophthalmology Herpes viruses and HIV are important agent of
disease causing conjunctivitis, keratitisand retinitis. Viruses can enter the human body by the respiratory
tract (inhalation), ingestion and inoculation. Viral multiplicationiscomplex and takes placeinsideliving
cells. Viruses are very delicate organisms and can be readily killed by simple measures like washing with
soap and water, boiling and common disinfections. Special antiviral drugs are needed to control the
infections caused by viruses. Many vaccines are also available to prevent viral infection at birth e.g. Polio
vaccine, MMR vaccine, Hepatitis vaccine.

Fungi

Fungi have been recognised as causative agents of human diseasefrom very early times. Fungal
infections are very common and some of them cause very serious and even fatal diseases. Most fungi are
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Aspergillus

present in the soil as saprophytes and human infections are mainly opportunistic. Itisvery difficult to treat
fungal infections. We haveto use antifungalsfor avery long time.

Thedifferent disease caused by variousfungi

1. Infectionsof hair, skin and nailsknown as Tineas. It iscaused by Dermatophytes.

2. Candidaalbicansiscommon in diabetic patients and patientstaking antibioticsor corticosteroid treat-
ment over along period asit suppressesthe normal flora. In ophthalmology candida causes corneal
ulcersand endophthalmitis. It also causesoral thrush, vaginitisand other systemicinfections.

3. Many other fungi like Aspergillus, Fusarium, Penicillium are very common especially in ocular diseases
like corneal ulcersand endophthal mitis.

Parasites

Parasites are organisms which are much bigger than bacteria and fungi. They can be seen with the
naked eye. Parasitic infections are very common in developing countries. These infections are caused
mostly be eating or drinking food and water contaminated by peopl€’s faeces which contain the ova and
eggs of these parasites. Infection can also be acquired by walking barefoot. Some infections like malaria
and filaria are caused by mosquito bites.

Some common parasites are:

Entamoeba histolytica—dysentry (amoebiasis)
Malaria parasites—Malaria

Filarial parasites—Filariasis (elephant legs)
Hook worms—Anaemia
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In ophthalmology also they cause avariety of diseaseslike keratitis (caused by acanthamoeba).

Sterilisation and Disinfection

History of infection control

In the second half of the 19" century a French Scientist called Louis Pasteur made two important
discoveries about bacteria. First he discovered that many diseases are caused by bacteria and secondly
that bacteria could be killed by heat. Pasteur’s name has been used to describe this method of killing
germs. Pasteurization is the process of heating milk to about 140°F (60°C) and keeping it at that tempera-
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turefor %2 hour followed by cooling quickly to 13°C. Thiskillsharmful bacteria (pathogens) and makes
milk safe to drink. An immediate application of Pasteur’s work was the introduction of antiseptic tech-
niquesin surgery by Joseph Lister, a British surgeon (1867) effecting a pronounced drop in mortality and
morbidity dueto surgical sepsis. Lister’s antiseptic surgery involved the use of carbolic acid and was a
milestone in the evolution of surgical practice. Also, surgical instruments were made aseptic by being
dipped in carbolic acid solution. Lister’stechnique was amajor advance in the battle against disease.

Definition

Sterilisation

Sterilisation is defined as the process by which surface of an article or medium is freed of al microor-
ganisms either in the vegetative or spore state.

Disinfection

Disinfection meansthe destruction of all pathogenic organisms or organisms capable of giving riseto
infection.

Antisepsis

Thisisused to indicate the prevention of infection usually by inhibiting the growth of bacteria. Chemi-
cal disinfectants, which are applied to skin and mucous membrane to prevent infection, are called antisep-
tics.

Principles of aseptic technique are most often used when carrying out a surgical dressing but are
equally important in any procedure which islikely to permit the entry of microorgansimsinto the tissues.
i.e. intravenousinfusion, catheterisation. The most important principles of asepsisare:

1. Hands must be washed at the beginning of the procedure and at any time during it when an unsterile
articleistouched.

2. Nurseswithinfected skin lesions or throat lesion should not carry out any procedure involving aseptic
technique.

3. Dressing trolleys should be cleaned in the prescribed manner.
4. Nursesmust always havetheir hair tied up so that it doesn’t fall into the sterilefield.

5. Soiled dressing must be removed carefully from the wound, to prevent scattering of organismsinto the
air.

6. Useddressingsshould be put straight into abag provided for the purpose and later incinerated (burnt).

7. Neither thewound nor any part of asterileitem, which will comeinto contact with it, may be touched
by hand. A strict no touch technique should be adhered to. If any sterile item is contaminated by
touching an unsterile area, it should beimmediately discarded.

8. Opportunity for infection isminimised by unnecessary talking and movement.
9. Minimum exposure to wounds and minimum disturbancesto clothing and linen a so minimiseinfection.
10. Asmost of the infections are caused by droplets spread, one must cough with mouth closed.

Various agents of sterilization can be classified as physical agentsand chemical agents.

A.Physical agents
1. Dry heat: flaming incineration, hot air oven.

48



2. Moist heat: pasteurization, boiling, steam under normal pressure, steam under pressure (autoclave).
3. Filtration

4. Radiaion

5. Gasderilisation

1. Boiling

All pathogenic organismsarekilled within 10 minutes of boiling at 90°-100° but the sporeforming
organismsliketetanus, gasgangrene, requirea
longer period of bailing.

Theinstruments should be cleaned properly
beforeimmersing in boiling water, asblood, pus
etc preventsthe organism from being killed.
Protect thetips of delicateinstrumentswith a
rubber tube. Put the instrumentsin atray with
holesin the bottom to allow the boiling water to
circulate. Theinstrumentsshould be completely
immersed in water. Allow theinstrumentsto
bail for 10 minutes after the water comes up to
boiling point. Thelid of the steriliser should not
be opened during the period.

2. Autoclaving

Thisisasafe method of sterilisation. The
mechanism is steam under pressure. Steamis
water vapour, it is saturated when it contains amaximum amount of water vapour. Direct saturated steam
contact isthe basis of the steam sterilisation process.

Autoclave

The steam must penetrate every part and fibre of the item to be sterilized for a specified time at the
required temperature. Steam killsorganisms by the coagul ation of the cell protein. The steam will condense
when it meets the cooler surface of theitemsin the autoclave and the latent heat rel eased on condensation
will penetrate and kill the organisms. Materia's, which may be sterilised by autoclave, include: Linen,
instruments, rubber, liquidsetc. Thetiming of the autoclave will depend upon thetype of materialsbeing
autoclaved.

Example
15 pounds pressure 120 degree centigrade 30 minutesfor linen instruments, dressings etc.
15 pounds pressure 120 degree centigrade 10 minutesfor rubber itemsi.e. gloves.
15 pounds pressure 110 degree centigrade 30 minutesfor liquids.

Bowie dick test

To check whether the autoclave isfunctioning correctly special test runisdonewhichisashortened
cycle. Thetestisto check the efficiency of air removal from the chamber during the pre-vaccum cycle.
About 30 towels are arranged in apile. Autoclave tape should be placed on the top, middle and bottom
towels. The towels are made into atight pack and the test run performed. The autoclave tape should
change colour on all thethreetowelsif it isfunctioning properly.
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Packing of bins for autoclaving

Instruments should be thoroughly cleaned by washing in warm water. A toothbrush can be used to
clean delicate instruments. An ultrasonic cleaner can also be used to clean delicate instruments, it is
especially useful for unblocking cannulae. Care should be taken when drying the instruments not to
damage the tips. Rubber tubing should be used to protect the delicate tips of instruments. Separate each
set and put intrays. Place the traysinside the bin after spreading atowel inside. Place one towel with
autoclave tape on in the bottom, middle and top of the bin. Close the bin and keep the holes open so that
the steam can penetrate inside the bin.

Linen

Gowns are folded and packed in such away so the inside part faces outside to enable surgeons and
nurses to put them on without touching the outside. Towels are folded so that the holes of the towel are
visible. These items are placed in the bin or in a separate pack with autoclave tape placed as before.
Avoid packing items too tightly, to enable penetration of the steam in each and every layer of theitems.

Loading an autoclave

Check whether the holes of the bins are open. Do not overload the autoclave, as the steam cannot
penetrate easily. Do not load liquids with instruments because the sterilization time is different. Set the
correct pressure and timing. Close the door of the autoclave and switch on.

Unloading

Once the cycle has finished, switch off and allow the pressure to come down. Open the door slowly.
Close the holes of the binsimmediately to prevent microorganisms entering and avoid any contact with
unsterile area. Take out the bins, using a clean cloth to prevent burning your hands. Store the sterile items
intheir designated place.

3. Gas sterilisation
Ethylene oxideis effective gasfor sterilising instruments and other materials which would otherwise
be damaged by heat and chemical disinfectants.

For example: Vitroprobes, cryoprobes, fibre optic light, lens, etc. Sterilisationtimeis100 minutesat a
temperature of 55 degree centigrade complete cycle takes 3 hours.

Preparation for gas sterilisation

Any lubricant should be removed from instruments, as the gas cannot penetrate. All items should be
cleaned and dried and any detachable parts taken apart. Make sure items are dried thoroughly before
packing as water and ethylene oxide, form a harmful gas.

Packing

Double thickness paper (Dennison wrapper) isused for packing. Itemscan aso be packedina
polythene bag. Check the bag or paper is not damaged before using. Before sealing the items in the bag,
make sure thereisno air in, to avoid rupture when the vaccum formsin the steriliser.

Loading the steriliser

Items should be loaded in the steriliser carefully to allow free circul ation and penetration of gas. Avoid
overloading — air space should be provided between the chamber ceiling and the top package. Items
should not touch the wall of the steriliser. Then the sterilised articles are kept outside for 24 hours or 8
hoursin an aerator. Thiswill removetheirritating quantity of Ethylene oxide.
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4. Hot air oven (dry heat sterilisation)

Thismethod kills microorganisms by destroying their shape and aggl utination (causing them to stick
together). Sterilising timeis 160 degree centigrade for 1 hour. As alwaysinstruments should be thor-
oughly cleaned before sterilising.

Method of loading
Allow space between items and the chamber to ensure free circulation of hot air.

Advantage

It is a safe method for glass articles. Dry heat does not blunt the edges of sharp instruments. Itis
particularly suitable for sterilising eyeinstruments. Instruments do not become corroded as with repeated
autoclaving/ boiling.

B. Chemical agents
Chemical agents cause death of the microorganisms by protein coagulation and breaking of cell
membrane.
Alcohal
Formal dehyde (Formalin)
Glutaraldehyde (Cidex)
lodine& Chlorine
Carbolicacid & Lysol
Ethylene oxide
Potassium permanganate
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Bleaching powder

Qualities of good antiseptic

Must not cause irritation

1. Shouldkill @l microorganisms
2. Have speedy action

3. Besgtable

4. Safe and easy to use

5.

6.

Must not corrode metals

Chemical sterilisation

Thismethod ismainly used for sharp instruments as boiling can blunt the sharp cutting edges of delicate
instruments.

Dettol, savlon, cidex etc., arethe chemicalsused for sterilisation of sharp instruments.

1. Cidex

Thisisabactericidal chemical disinfectant. It killsmicroorganismsincluding spores. Microorganisms
arekilled 3-6 hoursimmersion. Sporesarekilled after 10 hoursimmersion.
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Method of mixing cidex

A container of activator issupplied with the cidex can. Open the cidex can and add the activator,
making sureit isall mixed in the solution. Care must be taken to avoid skin contact with cidex asitis
corrosive. If this does occur, wash the affected part under running water. Cidex isalso anirritant to
mucous membranes so once it is added to atray of instruments they should be covered with alid. After
mixing, the can of cidex can be used for 15 days. Record the date of mixing on the side of the can.
Preparation of instruments

Wash and dry the instruments carefully. Place the instrumentsin atray. Add cidex to the instrument
tray. Make sure al the instruments are completely immersed in the cidex. Cover the tray and let the
instruments soak for 3-6 hours. Before use, the instruments should be rinsed thoroughly with distilled
sterile water.

2. Formalin

Formalinisused to sterilise operation theatre and patient’sroom. Thisisavailable astabletsand liquid.
It evaporates quickly and killsthe germs. Asitirritates skin, it isnot used for skin.

3. Potassium permanganate
Potassium permanganate is used to clean wounds and for gorgling.

4. Alcohol

Pure alcohol will not kill bacteria. Only 50% or 70% solutionisused. It takes one hour to kill ordinary
microorganisms. It is used to clean hand.

5. Bleaching powder
Thisis used to clean excreta and urine.

6. lodine
Thetincture of iodineisused to sterilise skin.

7. Dettol
Used to wash hands at 2% to 5%. Add 10-20 drops of a glass of water and use to clean room.

8. Mercuric bicarbonate
Thisisused to sterilise rubber articles. Thisisstrong. 1:1000 solution isused for 30 minutes.

9. Lysol

Thisisamixture of carbolic acid and soap solution. Sharp instrumentslike needle, knife and scissors
are kept for 4 hours.

Sterilisation of the operation theatre

The operation theatre is first wiped clean with soap water to the extent one’s hand can reach. Then it
is washed with water and wiped with dettol. Chairs and tables and other items are also cleaned like this.
Then formalin 90ml mixed with boiled water isevaporated in osicare. Thiswill ensure sterilisation of the
theatre in 30 minutes. The theatre must be used 12 hours after sterilisation.
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Guidelines for nurses in relation to microbiology

Outpatients

1

o~ w DN

Madras eye (viral conjunctivitis) is caused by virus. As patients with Madras eye spread the disease
all the time, they must not be kept in the waiting room. They must be attended to and sent to the
doctor immediately.

After testing infected patients, the nurses must wash their hands well and also the instruments.
Handle sterilised apparatus carefully. Keep sterilized swabs and bandages closed.

Use new disposable syringes.

Keep tonometer clean.

Operation theatre

1

The work of the nurses in the operation theatre isimportant. They must always see that microorgan-
isms never enter the theatre.

They must see that patients and assistants of the hospital follow the rules of the theatre and warn
them accordingly.

Keep sterilised articlesfrom any contamination.

The nurse must never be afraid of accepting mistakes or mishap, and must be ready to reveal it to the
superiors. This honesty will save the sight of the patient. For example, when a sterilised apparatus
falls down on the floor by mistake, it must be taken away with the permission of the surgeon. If, on
the other hand, it is not reported to the surgeon for fear of reprimand, it will affect the sight of a
patient.

If anurse hasawound, or is suffering from infectious diseases like fever or cold, she must avoid
working in the theatre.

The duties of award nurse

1

2.
3.
4

The nurse must supervise whether sanitary staff cleans the patient’s rooms.

Keep the bed sheets clean.

All waste materials must be immediately removed from the ward.

Keep in separate rooms patients with infectious diseases and those who have undergone surgery.
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Chapter 7
Ward and Out Patient Nurses

(Records of Ward and OP)

Guidelines for Nurses of In and Out-patients

Irrigation of the eye

Dressing the eye

Revision of drug administration

Setting up trolley with required articles
Testing obstruction of lacrimal sac
Taking culture & sensitivity

Tension Recording

h. Eyelash clipping
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A. Eversion of Lids

Lower lid
Thisiseasy, thelid is drawn down and the patient is asked to ook up.

Upper lid

Ask the patient to look down. Hold the upper lid with thumb and index finger and pull it away from
the eye (see 7.1a). With the help of the small finger of the other hand a glass plate, the upper margin
tarsal plateis pulled down and thelidisturned up (fig 7.1b).
After sufficient practice, eversion of theeyelid can be donewith onehand only. Thismethodishelpful in
evertingthelidwhen thereisitching of theeye.

Eversion of eyelids
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B. Irrigation of the eye

It is necessary to irrigate the eye when some alkaline substance fallsonit. You need the following
equipments:

a. A bottleof sterilized normal saline

b. Kidney tray
c. Local anaesthetic
d. A towel to protect the patient’s face
e. Sterilized swabs
f. Receiver tray
Procedure _ ¥
a. Explain the procedure to the patient and ask him/her to lie down. Irrigating the eye
b. Put atowel around the patient’s shoulder.
c. Wash and dry your hands.
d. Apply local anaesthestic drops.
e. Thekidney tray isheld firmly, against the face.
f. Separate the lashes with fingers. Instead of irrigating the eye first, practise on the cheek first.
g. Salineshould be poured continuously and uniformly. Ask the patient to ook up and down and

sideways. In order to the expose the conjunctiva fully wash al parts of the conjunctival sac.
Straighten the upper eyelid. Use the entire amount of liquid given to wash.

h. After irrigating the eye, dry the eyelashes with the sterilized swab. Remove the tray and see that
the patient is comfortbale.

i. Record the procedure and remove the instruments

Note

Instead of abottle, you can use intravenousinfusion set. Suspend 0.9% sodium chloride solution from
adrop stand and attach the infusion set to it. Wash the eye as detailed above. You can regulate the flow
of liquid by adjusting theclip.

C. Removing subtarsal particle
It is easy to remove subtarsal particles. Seat the patient with a headrest. Focus good light on the eye.

Evert upper eyelid and remove the particle.

D. Schiotz Tonometry

Schiotz Tonometer isthe instrument which isused to
measure the intraocular pressure. The intraocular
pressure is measured from the resistance given by the
tonometer foot plate to the curvature of the cornea.

Method of measuring intraocular pressure

Requirements

a. Schoitztonometer with 5.5gm 7.5gmand 10gm Measuring intraocular pressure

weights.
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A table of readings of the intraocular pressure.
4% Xylocaine as local anaesthetic.
Swabs.

Kidney typetray.

Method

a.
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Explain the procedure to the patient and make him comfortable. He should be lying down with
head on one pillow.

Wash and dry hands.

Instill local anaesthetic dropsinto the patient’s eye.

Add the lightest weight to the plunger.

Ask the patient to ook straight up.

Separate the eyelids, putting no pressure on the eye. Fingers should rest on the orbital margin.
Hold the tonometer so that the footplate rests on the centre of the cornea.

Look at the scale of the tonometer to find out the degree of indentation. If the weight is not
enough to indent the cornea, use a heavier weight.

Use the chart to calculate the intraocular pressure for that particular weight, and that degree of
indentation.

Record theintraocular pressurein the patient’s notes.

Sterilising the Instruments

Before replacing the tonometer, dismantleit and clean the parts. Remove the weights, unscrew the
plunger and clean them using swabs dipped in alcohol.

Note
The nurse must know which of the patients should not be subjected to this test.

E. Applanation Tonometer

Goldman’s Applanation Tonometer is capable of measuring
intraocular pressure accurately to 0.5mm. It is more accurate than
Schiotz Tonometer. Thisisused with dlit lamp microscope. It
measures the area of the circle made flat by the instrument on the
flat and spherical part of the cornea. It has aprism with external
area of thetonometer. A measuring drum attached to the dlit lampis
inserted into the handle over the chamber.

Procedure
a. Explain the method to the patient and keep the patient in front of
thedlit lamp.
b. Apply local anaesthetic to the eye and add adrop of fluorescein
with the help of afluorescein paper.
c. Makethepatient rest hischininitsplace. Applanation tonometry
d. Usebluefilter; focusthe conjunctiva. Open the slit beam,

which isangled at 45-60° to the chamber.
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Make the patient open her eyes and keep that straight. There should be no friction between the
margin of thelid and the instrument lest it causes the patient to blink.

When the patient is ready, arrange the measuring drum. Move it along with dlit lamp control lever so
that the tonometer is near the centre of the cornea.

Two bright yellow and green semicirles will be visible through the eyepiece of the microscope. Focus
them with the help of the control lever so that the vertical lines separating the two parts is equidistant
from top and bottom.

Adjust the measuring drum towards upper valves. The two semicircles superimpose. The reading at
which the two semicircles superimposeis noted.

Multiply thereading by 10. Theintraocular pressure isread in mm of Hg.

Note

Asthe tonometer touches the cornea, it may cause infection. So clean the applanating tip and sterilize

it with an antiseptic.

F. Syringing Lacrimal Ducts

Thisisdoneto collect details about the lacrimal pathway.

Requirements

a. 2mmsyringe

b. Normal sdline

c. Local anaesthetic drops 4% xylocaine

d. Sterilised swabs

e. Blunt and bent .26 needle

Method

a. Explain the processto the patient.

b. Get the patient to lie down comfortably.

c. Wash and dry your hands. ]

d. Apply local anaesthetic drops. Syringing lacrimal duct

e. Focusgood light.

f. Makethe patient look up, insert the needle dilator vertically through the sac hole and twist crosswise.

0. Inject salinegently, taking care not to increase the pressurein thetrack. Anincreasein pressurewill
affect thetissue. If the patient feels the taste of saline in the throat or nose, there is no obstruction.
(Ask the patient to swallow the solution). If the solution comes through other puncture, then thereis
obstruction.

h. Before the patient leaves, ensure that the patient is comfortable.

Record the process and the result.
Clean the instruments and dry them.
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G. Bandaging the eye

A bandageis applied to prevent movement of the eyelids, to assist in healing of corneal abrasions and
after operations.

Method

Ask the patient to close both eyes gently. Close the affected eye with an eye patch. Standing in front
of the patient, take a turn on the cheek of the affected eye and around the head. Adjust the hole at the ear.
Repeat the turn and finish pinning the bandage on the forehead over the good eye. Ensure the patient
feels comfortable.

H. Conjunctival Culture
Itisausua procedureto take conjunctival culture onthe eye beforeintraocular surgery. Thefollowing
arerequired:
a. Spiritlamp
b. Cultureplate (Blood agar)
c. Matchbox

Conjunctival Culture
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Procedure

a. Explain the procedure to the patient and keep him relaxed on the chair.

Wash and dry hands.

Sterilizethe platinum loop by heating it in the spirit lamp.

Make the patient look up, insert the sterilized |oop over lower tarsal conjunctiva.

Taking the cap of the blood agar plate and without dipping spread the loop over the surface. Replace
the cap.

f.  Onthe cap of the agar plate write details regarding the eye of which culture is taken, serial number of
patient and date. Send it immediately to the lab for incubation.

0. Recordinthe patient’s register. Remove the equipment.
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|. Keratometry
Thisis used to measure the curvature of the eye.

Preparation

a. Remove the spectacles if worn by the patient

b. Keep the patient’s chin on the rest focus the eyepiece.
c. Adjust the chin rest

Procedure
One eyeisrecorded at atime. Other eye is occluded.

Keep the telescope against the eye.

Ask the patient to look at the image of her eyeinside.

By adjusting up, down and sides, arrange the three circles.

Keep the + sign in the circle at bottom right.

Close with the help of the occluder on the side to focus of the cornea.
Bring the two + signstogether by adjusting horizontal power wheel.
Bring the two — signs together by adjusting vertical power whesl.
Focus the two meridians.
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Record

Record information about each eye separately. Likewise each meridian must be written separately as
horizontal or vertical. The difference between thetwo meridiansisthecylinder.

Example: RE: 42.50 at 180°/ 43.50 at 90°= 1. OD cyl with rules

A Scan

Withitshelp, it is possible to measure the axial length of the eye. It helpsto find out the power of the
intraocular lens.
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Example
Normal Axia Length: 23 to 24 mm
Normal AC Power + 16.50 D/m
PC Power +18.50 D/m
Biconvex +20.00 D/m

J. Preparation of Patient for Fundus Examination

Opthalmoscopy or examination of the fundusis best performed in adark room in order to facilitate
pupillary dilation. However, for abetter inspection of the fundus, the pupil should be dilated.

The nurse should explain the procedure to the patient who should be seated in a comfortable position
with his head well supported. A quick acting mydriatic agent is used such as cyclopentolate 1percent or
tropicamide 1percent. It may be necessary to instill more than one-lot dropsto fully dilate the pupil and the
nurse must check that the pupil isfully dilated before the patient is examined by the doctor.

K. Preparation of Patient for Fluorescein Angiography

Fluorescein angiography isused to help the diagnoses of conditions affecting the circulation, principally
theretinopathies. In diabetic retinopathies minute aneurysms (alocal saccular dialatation of ablood
vessel) may be discovered long before apparent with the ophthal moscope.

Fluorescein angiography depends on the property of fluoresceinin bluelight to fluorescegreen. A 5to
10% solution of fluorescein isinjected into avein in the arm and the fluorescence photographed as it
passes through the vessels of the retina and choroid.

! b o
Fluorescein angiography

The following equipment is required for fluorescence angiography
a. Syringesand needles
b. Swabs soaked in spirit to clean the skin
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Tourniquet

5-10% fluorescein ampoules

Adhesive plaster

Adequate stock of film, both colour and high speed black and white should be available

Emergency equipment and drugs

The nurse should explain the procedure to the patient. Mydriatic dropsareinstilled to dilate the pupil.
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Photograph of retina as flourescence passes through the blood vessels

The patient should be warned that hisskinwill go slightly yellow and the colour will be eliminated through
the urine. He should be reassured that the yellow staining of the skin will disappear after afew hours.
The patient should be comfortable with the head rest carefully adjusted. The camera used to record the
passage of fluorescein through the eye has a motor-driver camera-back and the patient’s head needs to be
kept quite still while the successive exposures are made with high intensity flash.

NB: Emergency drugs and equipment must always be available as the patient may have an anaphylac-
tic reaction to fluorescein.

L. Getting the patient ready for laser treatment

Laser whichisacronym of Light Amplification by Stimulated Emission of Radiation amplified light
waves. LASER beams are sent through the pupil to scale holes and other disorders of the retinato shrink
blood vessels.

Laseris usedinthefollowing areas in ophthalmology

a. Argon

Argon laser emitsblue, green light. Thisisused inthetreatment of Diabetic Retinopathy in which blood
vesselswould lesk.
b. Ruby

It adherestheretinal pigment epithelium with choroid thusfacilitating to seal retinal holes. If theretina
isnear the choroid, thishelpsin closing the holesin theretina.

61



c. Yitrium Argon Garnet (YAG)

YAG isused in making an opening in thickened lens capsul e which causes defective vision following
extra capsular cataract extraction capsule opacity following Extra Capsular Cataract Extraction.

Procedure

Dilate the eye with a quick acting mydriatic agent like 1percent cyclopentolate or 1percent
tropicamide. The pupil must be dilated to the maximum in LASER treatment. Explain to the patient that
the treatment will not cause any pain. Apply local dropsfirst and seat the patient comfortably near the dlit
lamp.

M. Visual field testing

It isnot necessary for all patientsto undergo visua field testing. Thisisdone only for those who are
suspected of having increased intraocular pressure or diseases in optic nerve or retina. Patients must be
cooperative for thistest. Soit isdifficult to do thistest for children and the aged. Each eyeistested
separately with the other eye occluded.

a. The Confrontation test

Thereisno special equipment for thistest and it iseasy, but is capabl e of identifying important field
defects. Thistest compares the vision of the patient with that of the control.

The examiner stands 2 feet from the patient. Opposite eyes are masked. When the examiner closes
her right eye, the patient’s left eyeis closed. The examiner moves her finger from the peripheral finger
and notices when it comesinto the field of vision. Both the patient and the examiner must see at the same
time. The test must be performed for the four quadrants of vision.

b. Tanget screen, Bjerrum screen

Thisisablack screen of 2mt square stitched in a cobweb pattern around the corner of the fixation
point. It measures the central 30° field of vision.

Light isfocussed on the screen. The patient is seated 2 metres from the screen and looks at the point
in the centre. The patient with long sight may be allowed to wear his glasses during the test. Oneeyeis
covered. The examiner stands near the screen and ensures that the patient fixes at the tanget. The test
object, awhite plate or ball is brought from the edge of the screen to the centre. When the patient sees
the object, he acknowledgesit with asignal.

The examiner fixes pins at the points indicated by the patient. At the end of the test, the results are
recorded. It ispossibleto pinpoint the blind spot with the help of the target screen.

It isimportant that the patient’s attention does not waver during the test and she has to be warned now
and then.

c. Goldman perimeter

Perimeter measures the complete field of sidevision. The object protrudes outside. Thereisahalf
sphere in the perimeter. The brightness of the test object can be regulated. Further the patient’svisionis
monitored by an instrument behind the perimeter.

Explain to the patient what is expected of him/her. The patient must be attentive, calm and relaxed.
Thereis no need for glasses. The patient keeps the chin on the resting place and is kept fixed at awhite
point in the centre of the perimeter. The plate revolves around it. The object can be changed according to
the patient’s vision for example, if the patient isyoung with avision of 6/6 test can be conducted with
objects of Imm or 2mm. For people with lesser vision larger test abjects are used.
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The plate of the perimeter isilluminated. The test object is moved from the edge to the centre.
Nearly 12 meridians must betested. In every meridian, the object must be brought to fixation point. The
patient indicates when the object is visible, when it disappears and when it appears and slowly disappears.
The distanceis plotted in graph.

N. Provocative Test

In finding whether there will be increased intraocul ar pressure, the following provocative tests are
done.

a. Water drinking test

Thistest is aprovocative test suitable for chronic cases of chronic open angle glaucoma intraocular
pressure. The patient is empty stomached for 4 hours. In the morning she drinks one litre water within 5
minutes. Theintraocular pressure in measured after 15 mts and after two hours. People with no trouble
will have no or slight change in their intraocular pressure. But patients with intraocular pressure will have
a pressure of 8mm of Hg.

b. Dark room test

Thisisaprovocative test for closed angle glaucoma. The patient is kept in adark room for one hour.
The intraocular pressure is recorded an hour before and after it. The patient is not disturbed in any way,
but she must not be allowed to sleep. This must be explained to the patient to get her cooperation. She
can spend the time, say, by listening to some music in the dark room. A pressure of 5mm of Hg is posi-
tive.

c. Mydriatic Test

Thistest isalso meant for closed angle glaucoma. Dilate the eyes with aweak mydriatic like 1%
Hometropin. The intraocular pressure to recorded one hour before and after the application. Some rise of
intraocular pressure by 5mm Hg is positive.

O. Setting up a trolley

Clean the dressing trolley before dressing. After removing everything, wash with soap and water, dry
well and wipe with acohol or disinfectant.

Articles to be keptin the trolley

a. Torch

b. Sterilepad, sterile cotton, sterileshieldin asterilebin

c. Keepthefollowinginatray: dilators, pilocarpine, antibiotic, steroid drops
d. Bandageroll, steriletowelsinasteriletray

e. Cheatleforceps

f. Sterilesyringe and steriletweezersand scissors

Record

Nurses have to maintain records of the patients. This enables the nurse to have relationship with a
patient.
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The record of the patient must be kept in the trolley readily available for the staff. They must be
replaced after recording or referring. The record is essential for effective communication and for medico
legal needs. Handwriting must belegible and clear. Illegible handwriting will lead to errorsin treatment.
The ward nurse has greater responsibility in this respect.

P. Additional duties for ward nurses

Clipping lashes

Clipping lashesis done to prevent spread of disease after surgery. Further it will help in giving sutures
while surgery.

Process

a. Explainto the patient the procedure that lashes will grow in four weeks.
Seat the patient in a chair with a headrest.

Ensuregood lighting.

Apply antibiotic ointment to the blade of the scissors.

First clip the upper lash. The patient looks down. Hold the upper lash with left index finger and clip
upto the edge uniformly. Hands must not shake. The hair and the antibiotic cream must be cleaned
periodically and fresh cream must be applied.

The same procedure isfollowed for clipping the lower lash.
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Record and clean the instruments.

©

. Examining the eye after the surgery
Thefirst bandage is given 24 hours after surgery.
Open the bandage, pads and eyelids.
Give sterile swab to the doctor with the help of a chestle forceps. Clean the eyes.
Focus the torch on the eye when the doctor examinesit.
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The eyeisexamined asfollows:

1. Thelidsare examined to find whether thereis any swelling or tenderness. Thiswill indicate allergy or
infection.

2. There may beinjury to the conjunctiva. There may be chemosis or oedema. This also may be due to
allergy or infection. Or there may be slight swelling after surgery.

3. Corneamust be clear and bright. The eye may be cloudy due to keratitis or Iritis.
4. Theanterior chamber must be clear. Appropriatetreatment isgiven if thereishyphaemaor hypopyon.

5. Thepupil must beround. Its measurement isrecorded. If the pupil is peaked towards one side, it
shows prolapse of theiris. Thisisto be corrected by surgery.

6. Apply suitable eyedrops.

S. Ward administration

The ward sistersrole is to ensure the smooth and efficient running of the ward. The mangement of a
ward isachallenging discipline and though difficult, very rewarding in its success.
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Responsibilities include:
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Maintaining adequate stocks of items used in the ward such as eye pads and bandages.

Maintaining adequate stocks of eye drops and general drops used in the ward ensuring safe storage.
Sending equipment for repair if necessary.

Sending tornlinen for repair.

Checking expiry dates of drugson aregular basis and replacing those expired.

Maintaining upto date and accurate nursing records.

Guiding and teaching thejunior nurses.

Organising the staff duty making arrangements for staff leave, night duty and allocation to eye camps.

Making sure that all staff are aware of fire alarm procedures and how to evacuate the ward in case of
fire.

Making sure that the ward is a clean and safe environment for the patient.
Communicating effectively with medical staff and other members of hospital staff.
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Chapter 8
Physical observations

(Temperature, Pulse, Respiration)

Temperature

The temperature of abody is a measure of its warmth or coldness compared with a standard, such as
boiling or freezing point of water. Temperatureis recorded with an instrument called thermometer. Itis
closed glass to be with abulb at one end, containing mercury. When the temperature is taken, the heat
causes the mercury to expand and rise up the tube. The tube is marked with a scale in centigrade or
Fahrenheit. The Fahrenheit scale ranges between 940F to 110oF. Normal body temperature is maintained
by acontrolling system of cellsin the hypothalamus. A patient with abody temperature above normal
may be said to have afever. Pyrexiais the term denoting a body temperature raised above the normal
range. Hypothermiais the term used for a state where the body temperature is below the normal range.
Any deviation of the patient’s temperature from normal should be reported.

Requirements
A tray containing thefollowing items:
a. Onebottlefilled with antisepticlotion
b. Onebottlefilled with soap solution
c. Onebottlefilled with water
(Cotton should be placed into the bottom of the bottles to protect the thermometers)

One container of swabs
Two thermometers

Kidney dish for used swabs
A watch with a second hand
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The patients temperature chart/notes and open

Areas which may be selected for recording the temperature
a. Themouth

b. Theaxilla

c. Thegroin

d. The rectum

The mouth
Thisisthe most commonly used areafor taking the patients temperature.

Method
a. Explainto the patient that you are going to take his temperature
b. Askthe patient if he has taken any hot or cold drinks within the past fifteen minutes (if so, use the
axillafor taking the temperature)
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c. Remove the thermometer from the Iation bottle, dip in the water bottle and wipe dry with a swab
Shake down the mercury

Ask the patient to open his mouth, place the thermometer under the tongue and tell him not to biteit
when closing the mouth. He should be requested not to talk while the thermometer isin position.

L eave the thermometer in place for one or two minutes.
Remove the thermometer and read the temperature

> @

Shake down the mercury
Place the thermometer in the soap solution, clean with aswab. Transfer to thelotion bottle
j. Recordthe patient’stemperature in the chart
k. Resetthetray

Avoid taking the temperature by mouth if the patient
is

Infant or young child
Uncooperative patient
Unconscious patient

If the mouth isinflamed or sore
Mentally disturbed patient
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The axilla or groin

Follow the same procedure, as above make sure
the areaisdry before taking the temperature. Gently
hold the patientsarm & leg in position.

Measuring temperature

The rectum

A separatetray and thermometer iskept for taking rectal temperatures. Rectal temperaturesare
recorded in babies and young infants, rarely in adults.

The pulse

The pulse is awave of expansion felt in the arterial wall when a superficial artery is compressed by
the fingers, when the blood flowsthroughiit. Attainment of skill in feeling the pulse requires practice. The
normal pulserate of anindividual is 70-80 beats per minute. In childrenit varieswith age asfollows:

Infant up to one year=140 beats per minute

Oneyear=120 beats per minute

Two to five years=100 beats per minute

Fiveto ten years=90 beats per minute

Adults=70-90 beats per minute

Method of taking pulse
a. Explainprocedureto the patient

b. The patientsarm should be comfortably supported on the bed or table otherwise place palm down
across his chest.

67



f.

Place two or three fingers (not the thumb) along the course of the radial artery on the thumb side of
the wrist.

Observe the regularity of rhythm and force of the pulse before beginning to count the rate.
Use awatch with a second hand and count the pulse for one minute.
Record the rate on the patients chart.

Respiration rate

A respiration consists of both inspiration and expiration. Average rates of respiration at rest are:
Infants = 34 to 40 per minute

Children aged 5 = above 25 per minute

Adults= 14 to 20 per minute

To record therespiratory rate

a.

Avoid letting the patient know that his respiration’s are being counted asit is may change the rate or
rhythm. Respiration’s can be observed while taking the temperature.

Observe the rise and fall of the patients chest. Each oneis counted as one respiration.
Use awatch with a second hand and count the respiration for one minute.
Record the rate on the patient’s chart.
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Chapter 9
Hypertension

Pressure exerted on the lateral wall of arteries when blood flows through them is measured as blood

pressure.

Blood pressure is dependent on the following factors

1

2.
3.
4

Force of heart contractions

Elasticity of blood vessels

Volume of blood flow

Peripheral vascular resistance

Blood pressure hastwo components, systolic and diastolic pressure. Systolic pressureisthe highest

pressure recorded in arteries during heart contractions. Diastolic pressure is the lowest pressure recorded
during relaxation of the heart.

Pulse pressureisthe difference between systolic and diastolic pressure. Itisusually between 30 to 60

mm Hg. When blood pressure recording iswritten systolic pressureisawayswritten asthetop recording,
diastolic pressureiswritten below systolic pressure e.g. 120/80 (Systolic/Diastolic)

Measuring blood pressure

Blood pressure varies according to the age of theindividual. Examples are given below.

Systolic pressure Diastolic pressure
Infants 70-90 50
Children 80-100 60
Adolescents 90-110 60
Adults 110-120 70-80
Elderly 130-150 80- 90
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Sphygmomanometer
Thisisthe apparatus used for measuring blood pressure

Fohygmomanometer

Blood pressure recording method

1

Patient should be relaxed. He can be sitting or lying with hisarm relaxed. Arm should be at the level
of heart.

Cuff should be well tied around patient’s arm with its lower edge about 1 inch above bend of the
elbow. Centre of cuff should lie over brachial artery.

Manometer should be in the same level as the cuff.
Feel for theradial pulse or brachial pulse.

Valveis screwed tightly with fingers of one hand and cuff isinflated till pulseisimpalapable. Notethe
pressure on the manometer. Thisis arough estimate of systolic pressure detected by palpation
(palpatory method).

Now inflate cuff to another 30mm Hg and apply diaphragm of stethoscope over brachial artery.
Deflate the cuff slowly until regular sounds called korotkoff sounds can be heard through stethoscope.
Thisisrecorded as the systolic pressure. Continue to deflate the cuff slowly at about 5mm Hg per
second. The sounds muffle and then disappear. The point of disappearanceis recorded as diastolic

blood pressure. Cuff should be removed and neatly placed back in the box. Any sudden changes
detected in blood pressure while recording, the senior sister or ward doctor should be notified.
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NAME:

D.O.A. ROOM: TREATMENT:

Date

Time | M |E|M|[E|M|E|M|E|M|E|M[E |M|E|M

280

270

260

250

240

230

220

210

200

190

180

170

160

150

140

130

120

110

100

80

S8 |3

Chart for recording blood pressure

Totakeapatient'sb.p
e position cuff on patient’'sarm
with lower edge about one
inch above bend of the elbow

Find patient’s pulse by feeling at centre
of arm with your finger tips

Position diaphragm of the stethoscope on
patient’s arm where you felt the pulse .-
NG

x
by

Blood pressure measuring method
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Hypertension

There are two main types of hypertension. Commonest form occursin middle age persons called
Essential hypertension, where no definite cause can befound. When hypertensionis secondary to a
recognizable disease (like renal, endocrine disease) it is called secondary hypertension and occursin the

younger age group.
Associated factors

Temporary increase in blood pressure can occur with anxiety and exercise in normal persons. Re-
peated blood pressure measurements is necessary to diagnose hypertension.

Risk factorsfor hypertension are obesity diabetes, raised blood cholesterol, familial lipid (fat) disorders
and positivefamily history.

Symptoms
1. Headache
2. Giddiness
3. Pdpitation
4. Chestpain

There may not be any symptoms and patient’s hypertension may be detected only in routine examina-
tions.

Complications

Heart

High blood pressure increases workload on heart causing heart failure. Heart attack or chest pain
(angina) can occur, due to reduction in blood supply to the heart.

Kidneys
Causes proteinuriaand renal failure due to damage to the functioning kidneys.

Brain

Patients can devel op stroke due to high blood pressure causing rupture of blood vesselsresulting in
haemorhagesin the brain. Reduced blood supply to specific areas of the brain can cause temporary loss
of function.

Eye

Elevated blood pressure can cause thickening of retinal arteries. On severe cases swelling of optic
disc called papilledemaoccurs. Enundation of lipids (hard exudates), micro infarction (cotton wool spots),
and haemorrhages can occur in the retina.

Diagnosis
1. Urinefor albumin istested when hypertension is of long duration and damages kidney function.

Method of testing urine albumin
a. Addurinetotest tubeuntil itistwo thirdsfull.
b. Boil the upper part of the test tube.
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c. Compare the boiled part to the bottom part of the test tube.
d. If cloudinessis present add afew drops of acetic acid with a dropper.
e. If cloudiness does not disappear then albuminis present and it is positive.
2. Blood Urea- Normal vaueis 20 —40mg/100ml
3. Serum creatinine— Normal values 0.8 — 1.2mg/100ml
4. Electro cardiogram (ECG)
Treatment
a. Sdtredrictionindiet
b. Weight reduction and exercises
c. Tostopsmoking
d. Relaxation
e. Drug treatment

Mild hypertensives can be managed by diet control and weight reductioninitially. If thereisno
response then drugs can be used for management.

Principal drugs used in treatment are:

a.

b.
c.
d

b-Blockers. Atenolol, metoprolol

Calcium Blockers: Nifidepine, amlodipine, diltiazem.
ACE inhibitors: enaapril, lisinopril.

Diuretics: Thiazides
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Chapter 10

Resucitation - shock - signs and symptoms of
different types

|. Resuscitation

Cardiac arrest is the sudden failure of the heart to supply adequate circulation. It occursin two forms
—asystole, when there is no contraction of the myocardium at all and ventricular fibrillation, when the
contraction of the myocardium are uncoordinated and inefffective. The effective circulation must be
restored within three minutes to prevent irreversible brain damage.

The most common causes of cardiac arrest are:
Myocardial infarction

Anaesthesia over dosage

Electrolyteimbalance

Drowning

Electrocution

Shock
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The nurse must know:

1. How to diagnose cardiac arrest?

2. How to summon the emergency team?
3. How toinitiate resuscitation effectively?
4. Where to find the necessary equipment?

Signs of Cardiac arrest are:

1. Unconscious patients without pulse, low or unrecordable blood pressure, absent respiratory move-
ments.

2. Cyanosis
3. Cessation of heart beat
4. Dilated pupils- not areliablesign in ophthalmology

Upon discovering acollapsed patient the nurse must act quickly and calmly. Initially sheshouldtry to
rouse the patient by shaking him carefully and calling out hisname. The nurse must remember that the
patient who has fainted has a pal pable pulse.

If the patient is unresponsive the nurse should then call for help- alert a colleague to summon medical
aid and bring the resuscitation trolley/ECG machine and defibrillator. On no account must the nurse leave
the patient to look for help. It should only take a matter of seconds for the nurse to diagnose cardiac
arrest. A useful aid to remember in emergency is simply to remember ABC.

A — Airway

B — Breathing

C—Circulation

74



Artificial respiration

The nurse should open the airway to seeif itisclear. Thisisdone by the combined maneuver of head
tilt and chin lift. Seefigl. Any obvious obstruction should be removed from the mouth. To establishif the
patient is breathing the nurse should observe the patients chest to seeif thereisany movement or listen for
breath sounds and feel for exhaled air on the back of her hand.

If the patient is not breathing, mouth to mouth or nose breathing should be commenced by the nurse.
Initially, two slow full breaths should be given, each sufficient to cause the chest to rise. The chest should
be allowed to fall between inflations. When a colleague arrives with the resuscitation trolley, an oral
airway should beinserted and abag and mask (ambu bag) used to ventilate the patient with. Before
proceeding to this step, the nurse should establishif the patient has circulation by checking the carotid pul se.
The pulse should be palpated for at |east five seconds to ensure that the circulation has stopped. If the pulse
isabsent cardiac massage should be commenced.

Before doing so, it isimportant to ensure that the patient islying on his back on afirm surface. Kneel-
ing by the side of the patient, the nurse should locate the base of the heart. The position of the hands
should be two fingers breadth above this point. The ribs are depressed forcefully and rythmically by about
3-5cm, 60-80 times per minute in an adult. The arms should be kept straight when performing cardiac
massage. It isimportant not to compress too quickly otherwise the ventricles will not have enough timeto
refill with blood. Somefind it helpful to establish the rhythm by saying one-one thousand, two-one thou-
sand, three-one thousand. The hands must be carefully positioned and should not lose contact with the
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point of compression. If too low, pressure on the xiphoid process may causeinternal injury. Thefingers
should be raised; pressure by the fingers or the hand on the ribs may cause rib fractures.

If there are two nurses, one should carry out cardiac massage while the other delivers one breath after
every fifth compression. If thereisonly one nurse the compression to ventilation ratiois 15:2. Thenurse
should check for the return of the pulse and breathing after one minute and thereafter every three minutes.
If pulse and breathing are still absent, she should continue resuscitation until medical help arrives.

On arrival of medical help:

To be maximum help to the doctor, the nurse should be familiar with the location and use of equipment
and drugs on the emergency trolley ECG electrodes will be required and applied at once to record heart
rate and rhythm. The patient should be incubated immediately, ideally by an anaesthetist. If no anaesthe-
tist isavailable, the attending doctor will have to incubate the patient himself and delegate anurseto
ventilate the lungs via an ambu bag connected to a continuous supply of oxygen. The doctor must set up
an intravenous infusion as soon as possible in order to administer 1.V. drugs.

If the patient isin ventricular fibrillation, this can be corrected by electrical fibrillation. Thedefibrillator
machine delivers electrical shock to the heart muscle which stops the chaotic electrical activity and allows
normal electrical conduction and normal heart rhythm to return. The doctor applies electrodejelly to the
paddles to prevent skin burns. These are placed at the right upper chest and the left axilla so that the
electric current will pass across the chest through the cardiac muscle. To avoid getting a shock, everyone
should stand well clear of the bed when the defibrillator is operated. If defibrillation is unsuccessful the
doctor hasto give the patient 1.V. Adrenaline 1mg, followed by I.V. Lignocaine.

If the patient isin asystole, thereisno electrical activity and the ECG shows a straight line. Defibrilla-
tion will have no effect whatsoever because there is no electrical output from the heart. The doctor has to
givethe patient 1.V. Adrenaline 1mg followed by 1.V. Atropine 2mg.

Post resuscitation care

The patient’s airway, breathing, circulation and blood pressure are assessed. The doctor should
arrange for the patient to be transferred to an intensive care unit where he can be observed, monitored
and treated (arterial blood gases and electrolytes should be taken by the doctor).

Notes about drugs in the emergency drug box

1. Adrenaline

This increases the heart rate and increases the force of cardiac contraction. It issuppliedin 1ml
ampoulesof 1/10,000. Dosageisinitially 1ml until an effect isobtained.

2. Isoprenaline

This primarily increases heart rate but also increases the force of cardiac contraction. Itissuppliedin
2ml ampoules of 50mg per ml.

3. Atropine
Thisincreasesthe heart rate. 1t issupplied in Iml ampoules of 600mg per ml.

4. Calcium chloride

Thisincreases temporarily the force of cardiac contraction and will reduce the effect of dangerously
high blood potassium. Itissupplied in 10ml ampoules of 10% calcium chloride.
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5. Lignocaine

Thisislocal anaesthetic that acts on the heart to reduce electrical excitablility (It suppresses ectopic
and thelikehood of ventricular tachycardiaor fibrillation) and is supplied as 10ml ampoulesof 10mg per ml.

6. Aminophylline

This causes bronchodilatation and therefore relieves bronchospasm. It issupplied in 20ml ampul es of
250mg/ml.

7. Hydrocortisone

Thisisan anti-inflammatory steroid used in anaphylactic shock. It suppressestissue oedemaand is
suppliedin 1ml ampules of 100mg.

8. Naloxone

This reverses the depressant and analgesic effect of opiate narcotics. Supplied in ml ampules of
400mg.

Very important:

When you take a drug for use from the box. Read the label to be sureit is the drug you have been
asked for.

Il. Shock

The supply of oxygen to the tissuesis essential in the maintenance of life, this can only be ensured
when the circulatory system isfunctioning normally. Sudden collapse of the circulation known asshock is
one of the common and formidable conditionsin clinical practice.

Clinical causes

Haemorrhage

Severe wounds

Severe burns

Multiplefractures

Pulmonary embolism

Myocardial infarction (heart attack)
Severeinfection
Severeadlergicreaction
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Signs and Symptoms

Varieswith type of shock

Apprehension, light headedness

Generalizeditching

Swelling of eyelids, lip, tongue, hands, feet.

Skin colour pale and grey, slow capillary refill of nail beds.
Cool, moist skin

Weak, rapid pulse

© gk~ wDdpE
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7. Fast, shallow breathing
8. Low blood pressure

Types of shock

1. Hypovolemic —blood or plasmaislost from circulation to exterior of the body or into the tissues. Also
may be due to dehydration.

2. Cardiogenic—failure of pumping action by the heart causing inadequate circul ating blood volume.

3. Vasogenic or low resistance shock —widespread vasodilation causing increased capacity of circula-
tion. Existing blood volume, evenif itisnormal, becomes adequate.

Septic — caused by overwhelming infection:

Anaphylactic — severe alergic reaction produced by the injection of aprotein to which apersonis
sensitive, e.g penicillin, anaesthetic agent.

Neurogenic — loss of sympathetic control (nervous system), can result from spinal anaesthesia.

Treatment

1. Thepatient should belaid flat, preferably in the head down position. This helps supply more blood to
the brain.

2. Depending on the type of shock the volume of circulating blood should be increased as quickly as
possible, by setting up and intravenousinfusion.

3. Venous blood should be taken for grouping and cross matching in severe cases of hypovolemic shock.

4. Fluidsto be administered Ringer Lactate or 0.9 normal salinein to beinstituted until medical help
arrives.

5. Injection adrenaline 1 amp subcutaneous s the drug of choice in anaphylactic shock.

Diabetes Mellitus

Anatomy
The pancreasisayellowish gray gland situated behind the stomach. It is 18cm long and weighs 60
grams. There are cells called Islets of Langerhans in the pancreas which produce endocrine secretions.

Langerhans Islets
Langerhan Islets containsthreetypes of cells

1. Alphacdl
2. Betacdl
3. Ddtacdl

Alphacell and Beta cells produce harmoneswhich help to maintain blood glucoselevels.

Alpha cell

Glucagon isthe harmone secreted by alphacell. Thispromotesglycogen breakdown, thereby raising
blood glucoselevels.
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Beta cell

These cells produce aharmone called insulin which lowers blood glucose by converting glucose to
glycogen inside muscle cells. Insulinisproduced when blood glucose levelsarerising and glucagon when
glucoselevelsfal inblood.

Diabetes mellitus

Diabetes mellitusisacondition which resultsfrom failure of the pancreasto secrete sufficient insulinto
meet the body’ s requirements or due to defectiveinsulin action.

Two main groups of diabetes are:

Type | diabetes

Usually occursin the younger age group lessthan 30 years of age. It isdueto hereditary factors or
recent viral infection affecting the pancreas. These patients are thin and need life long insulin treatment,
asthereisno insulin secretion in their body. They are dependent oninsulin for life.

Type Il diabetes

Developsin the older age group more than 40 years of age. These patients are usually over weight.
They have reduced production of insulin, so treatment can be diet control, oral antidiabetic drugs and
insulinonly if necessary.

Symptoms of diabetes

Insulinisrequired for glucose to enter cellswhereitisutilised. When insulin isabsent or defective
glucose cannot enter cells and remainsin blood in high amounts. Symptoms of diabetes occur because
body tissues are not able to utilise glucose.

1. Polyphagia

Patient’s have increased appetite, and eat more than usual. Thisis because cells are “ starved of
glucose” since glucose is not able to enter cells. Although a diabetic eats more the cells do not get enough
glucose.

2. Polyuria

Patient passes large volume of urine. Normal urine does not contain glucose. In diabetics, kidneys
are unable to reabsorb the excess glucose, so it appearsin the urine. When glucose appearsin urine, it
drains ot of water with it causing excessive urination.

3. Polydipsia
It is excessive thirst due to loss of water from the body.

4. Fatigue and Weight loss

In order to obtain energy, cells start using body fat and protein for energy instead of glucose. So this
leads to weight loss and tiredness.

Some people may not have any symptoms. They arejust discovered on routine urine and blood
examination.
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Investigations

1. Urine test

Presence of glucose in urine is known as glycosuria. This can be detected by Benedict's test or strip
method.

Benedict's test — method

Patient isinformed that hisurine specimenisrequired for testing urine sugar. Urineiscollectedina
clean bottle.
- 5ml of Benedict’'s solution is added to clean test tube and boiled

- 8dropsof urineis added to the above solution using adropper. Thisisboiled again for two minutes. |If
thereisacolour change it indicates that sugar is present in the urine.

Green=+

Yellow = ++

Orange = +++

Brick red = ++++
2. Blood sugar

Normal blood sugar is 70-90 milligramsin fasting state and 100-140 milligrams post prandial. Fasting
blood sugar of > 126mg (70m mmol/l) and post prandial (2hour) blood sugar of greater than 200mg (11.0
mmol/l) issuggestive of diabetes.

3. Oral glucose tolerance test

In cases when blood sugar levels are not very diagnostic a oral glucose tolerance test is done. Patient
isasked to fast 12 hours over night. Fasting blood and urine sugar istaken. 75 grams of glucose dissolved
inwater isgiven. Blood and urine specimens are taken at one hour and two hours. When fasting blood
sugar is>126grams and 2 hours sugar level is more than 200 mg, diagnosis of diabetesis confirmed.

Treatment of diabetes consist of three main components:
a. Diet and exercise
b. Oral hypoglycemic agents
c. Insulin
Diet and exercise is the corner stone of diabetic management.

Diet

Sugar containing items areto be avoided. Balanced food within permitted calorie limits as prescribed
by the doctor istaken.

Exercise helpsin glucose utilisation and maintaining ideal weight.

Oral hypoglycemic drugs

Consist of 2 main groups
1. Sulphonyl urea—consist of drugslike Glibenclamide (Dasmil)
2. Biguanides—Met formin (Glycomet)
Drugsare started according to advice of family physician mainly used in Typell diabetes.
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Insulin

Usedin Typel diabeteslifelong andin Typell diabetics when blood sugar isnot well controlled.
Insulin hasto be given only by injection cutaneously.

Types of insulin

1. Shortacting
2. Intermediate acting
3. Longacting

1. Short acting insulin (Plain insulin)
Duration of acting isfrom 2 hoursto 8 hours usually given 2-3 times per day.

2. Intermediate acting (NPH)
In thistype of insulin action starts after 4 hours effective for 24 hours.

3. Long acting (PZI)
Effective for 24-36 hours once daily dose is enough.

Complications of diabetes
1. Acutecomplications
2. Chronic complications

Acute complications

1. Diabetic Ketoacidosis
Itisamedical emergency occursin
a. Infection or stress which increasesinsulin requirements.
b. Patients not on treatment
c. Firsttimediabetic, previously undiagnosed.

Here blood sugar levelsare very high (200-600mgms) dueto lack of insulin, glucoseis not available
for metabolic energy instead fats are used by the body for energy. During fat metabolism, toxic products
called ketones are formed, which gives rise to ketoacidosis.

Signsand symptoms
e Gradual onset
e Patient may befebrile
e Vomiting, abdominal pain
e Dryineasticskin
e Low blood pressureand rapid pulse
*  Deepsighingrespiration
e Breath smellsof acetone (sweat, sickly smell)
* Lossof consciousness
e Diagnosisismade by blood sugar estimation and presence of ketonesin urine.
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Treatment

1. LV fluidsareimmediately started since patient is dehydrated. A large volume of about 6 litresis given
rapidly. Normal saline or Ringer Lartateis given.

2. Short acting plaininsulinisgiven hourly according to blood sugar level. Insulinisgivenintravenously in
thiscondition. Insulinisgiven hourly till acetoneis absent and blood sugar islessthan 200 mg.

3. Serum electrolytes are estimated and potassium chloride and sodium bicarbonate given accordingly.

4. Antibiotics are started if signs of infection are present

5. Patient may be catherised to check hourly urine sugar and acetone.

6. Fluid balance chart — Intake and fluid output should be accurately recorded. When the patient is
conscious, oral fluidsareallowed.

2. Hypoglycemia
Occurs when blood sugar islow, lessthan 60 mg. Occursin the following situations.

a. Toomuchofinsulin

b. Whenfoodismissed

c. Increase in exercise

Signsand symptoms

a. Sweating — skin iswarm and moist

b. Pdlor

c. Weakness/ dizziness

d. Pdpitation

e. Lossof consciousness
Diagnosisismade by low blood sugar level

Treatment
Has to be immediate since brain cells can haveirreversible death if glucose level is not immediately

corrected.

1. When patient is conscious fluids with sugar or glucose can be given

- Intravenous glucose — 25% dextrose 50ml is given in severe cases. Thisisfollowed by 5%
dextrose fluid for few hours.

- Glucagoninjection 1ml isgivenif patient isunconscious

Points to differentiate between hypoglycemiaand hyperglycemia

Clinical features Hyper glycemia Hypoglycemia
Onset Gradual Sudden

Skin Dry and cold Warm and moist
Pulse Faint and fast Normal

Blood pressure Low Normal
Breathing pattern Deep and sighing Normal

Breath smell Acetone odour Normal

Blood sugar High Low

Treatment I.V. fluids, insulin [.V. glucose
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Long term complications
Occurs when diabetesis poorly controlled

1. Ocular
Diabetes affects eye causing cataract, diabetic retinopathy, retinal detachment and glaucoma. Perma-

nent visual loss can occur due to above complications.

2. Renal
Long duration of poorly controlled diabetes |eads to proteniuriaand renal failure.

3. Heart
Increase in incidence of heart attacks occur. These people can have “silent heart attack” without any

pain since nerves becomeinsensitive to pain.

4. Brain
Stroke occurs morein diabetes

5. Nerves

Commonly affects peripheral nerves. Tringling occursin fingersand toes, reflexes may disappear.
Painless ulcers can occur in skin.

6. Feet

Poor circulation and peripheral neuropathy causesinfection or injury to feet leading to gangrene and
loss of foot. Diabetics need to take special care of their feet.

83



Chapter 11
Structure of the eye

Introduction
In chapter the basic anatomical structure of the eye with relevant clinical aspects are discussed.

The eyes are the most important organs of the human body. They help us to see the outside world and
its objects and enjoy the beauty of nature. The eyes serve like a camera, capturing the scenes before it.
The eyes are placed safe in a socket in the skull and are protected by the eyelids. Our eyes are more
efficient than afilm in a camera, capturing the scenes and sending it to the brain. Our brain processes the
objects seen, and we are able to see and identify them. There are many important structuresin our eye,
which help in this process, like the cornea, lens, retina and the optic nerve.

Thisishow we are able to see, from a small matchstick light, to the starsin the sky.

The eyeis spherical in shape. There are 6 extraocular muscles present in the eyes which help in the
movement of eyesin various directions. The extraocular muscles are supplied by nerves from the brain.
There are 12 crania nerves of which the second optic nerve the fourth and sixth nerve are connected to
the eye.

As we have two eyes we can perceive the depth and distance. Depth perception is called Stereopsis.
Binocular vision, isfusion of images as a single object seen by our two eyes.

The parts of the eye can be divided into three functional units. First isthe protective part with eye-
brows, eyelids and eyelashes, second isthe lacrimal part which secretes the tear film. Third is the muscu-
lar part which helpsin the movement of the eye. Fourthisthevisua part with cornea, lens, and theretina
through which light rays passesand is perceived as object.

Eyelids

There aretwo eyelids, the upper eyelid, and lower eyelid which is made of skin and soft tissues. The
outer sideis covered by skin and the inner side is made of mucous membrane. The upper eyelid isslightly
bigger than the lower eyelid which helpsin closing the eyes properly. The white tissue covering the eyeis
called the conjunctiva. The structure present between the outer skin and conjunctival tissueis called the
tarsal plate. Thetarsal plate helpsin giving the structure to the eyelid. The eyelids protect the eyes from
externa environmental pollution.

Levator pal pbrae superioris

Superior oblique -y § Superior rectus
Medial rectus 4%—‘ o~
. Lateral rectus
Inferior rectus

_"""‘;' R

Inferior oblique

Structure of eye muscles
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In the eyelids there are small glands which secrete mucous like substance which mixes with the tears
and formsaprotectivetear film over the eyes. We frequently blink with our eyelidswhich help in maintain-
ing thetear film.

There are musclesin the eye, called extra ocular muscles, and are present outsidethe eye. They arethe
superior rectus, medial rectus, thelateral rectus, theinferior rectus, the superior oblique and inferior oblique.
If due to some reasons one or more of the extra ocular muscles do not function with their normal strength,
then the eyes cannot see the objects properly asthe position of the eyes are changed. Then the patient will
complain of doublevision or otherwise called Diplopia

Conjunctiva

Thisisathin white membrane covering the eye with blood vessels. There are minute glands producing
mucous which are present in the palpebral part of the conjunctiva which istheinner reflected part of the
conjunctivaunder the eyelid. The other part isthe Bulbar conjunctivawhich we see asthe white of the
eye.

Cornea

The corneaisatransparent watch glasslike structure, spherical in shape present in front of the eye.
This structure is like awindow to the eye. Cornea measures about 11.5mm in horizontal length. There
are no blood vesselsin the cornea. The cornea getsits nutrition from fluid like substance called the

aqueous humour. There are 5 layersin the cornea. If any major damage occurs to the corneathen it
resultsinblindness.
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Anterior chamber

The space between the corneaand irisis called the anterior chamber filled with agueous humour.
Whichissecreted by astructure called ciliary body. If the aqueousisturbid thenit resultsin defective
vision. The depth of anterior chamber is2.5 mm deep. It is shallow in young children and old people.

Iris & Pupil

Behind the corneathereisabrown circular diaphragm like structure called theiris. It consists of 2
types of muscles, the circular muscles and radial muscles. The central opening of theirisis called the
pupil. Normal size of pupil is 2.3 mm depending on theintensity of light the size of the pupil decreases or
increases. In some diseases the pupil will not react to light i.e. it will not constrict on showing atorch light.
This can occur in optic nerve disease, retinal disease etc.

Lens

Behind theirisis situated, a transparent, structure called the lens. The lens has 3 parts. The outer
structure is the cortex and the central substance is the nucleus. The lensis covered by a capsule. The
nutrition of the lensis supplied by the aqueous humour. The shape of the lensis altered to see objects at
near and distance. Light rays passes through the lens and falls on the retina when the lens looses its
transparency it becomes an opague structure, through which light cannot pass. Thisis called asthe
cataract.

Vitreous gel

Thereisacolourless, transparent gel like substance behind thelens. Itisabout 5.7 ccin volume. The
vitreous gel is like the white of an egg, giving shapeto the eye. Vitreous consists of 99% water, and the
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rest is made of a substance called hyaluronic acid. Normal persons complaining of few black specks
floating before the eyeis called Muscae Volitantes other wise called the vitreous opacities.

The coats of the eye
There are 3 coats of layersin the eye.

Sclera

The outer coat isthe sclera, which protects the sensitive parts of the eye. Thisisthe white portion of
the eye which coversthe outer eye. Thisiscovered by conjunctivawhich is athin white membranous
tissue.

The extra ocular muscles are inserted to the sclera.

Choroid

The choroid layer is situated inner to the sclera. The choroid tissueis dark brown in colour whichis
fully made of blood vesselsin layers. Thischoroid supplies nutrition to theretina, vitreous and other
sensitive structures of the eye. The choroid prevents the scattering of light.

Retina

Theretinaisthe inner most structure of the eye. The rays coming from the objectsfall on the retina.
Theretinais made of neuronal tissues. Retinaisbasically transparent, cellophane like tissue. The colour
is due to the reflection of the light from the choroidal vessels. Theinner side of theretinaisrelated to the
vitreous and the outer side is related to the choroid layer. There are arteries and veinsin theretina. The
most sensitive part of the retinais the macula. The inner portion of thisisthe fovea Thereflection of light
seen from thewalls of the foveaisthefoveal reflex. There are nervefibresin the retinawhich convergein
an oval structure called optic disc which isthe head of the optic nerve entering the eye. Theopticdiscis
pink in colour with acentral depression called the optic disc cup. Indiseaseslike glaucomawherethe
pressurein the eyeisraised this cup is enlarged.
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Rods and cones

The rods and cones are the photosensitive organs. Rods are necessary for might vision. Cones are
necessary for night aswell aslight vision. Therodsare 120 millionin number. Conesare6 millionin
number. Rods have aspecia substance called

Rhodopsin; which isformed by vitamin A and the cones consists of 3 typesof pigmentswhich are
responsiblefor colour vision. Defective colour visioniscalled colour blindness.
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Chapter 12
The Red eye

Though conjunctivitisisan important cause of red eye, there are many other reasons that causes red
eye. Itisessentia for an ophthalmic nurse to know in detail about them, asit is one of the commonest
complaints for which a patient comesto the outpatient clinicin a Eye Hospital.

The important causes of redness in eyes are as follows:
A. Conjunctivitis
B. Injury
C. Ulcer
D. Iritis(i.e.) Inflammation of thelris
E. Glaucoma

Conjunctivitis

Inflammation of the conjunctival tissueiscalled conjunctivitis. It isgenerally caused by virusor
bacteria. Conjunctivitiscan aso be dueto allergy inwhich caseitiscalled Allergic Conjunctivitis.

The symptomsin conjunctivitiswill be redness, excessive tear secretion and constant irritation.
Conjunctivitisdueto bacterial infection will cause Ropy discharge, and stickiness of eyelidsin the morning.
In case of viral conjunctivitisthere will be more tears secretion and itching than discharge. Conjunctivitis
occurs in young patients less then 20 years of age, which is called spring catarrh or the vernal kerato
conjunctivitis. Itisamisnomer asit occursin summer monthswith intenseitching inability to seelight
(Photophobia) often found in boysthanin girls. It involvesboth the eyes. Itisaself-limiting disease (i.e.)
it resolves on its own as patient ages. Spring catarrh is treated with steroid eye drops as Betamethasone
and Dexamethasone. But long term use of such topical steriod eye drops is harmful which may result in
glaucoma, where there will be raised intraocular pressure, that damages the eye.

Injury
Injury can result in oozing of blood under the conjunctival tissue resulting in sub conjunctival

haemorrhage. Thisis also an important cause of redness in the eye, which can occur due to atrivia injury,
whichisusually asalf-limiting condition in 2-3 monthstime.

Corneal ulcer

Redness can also occur in case of acorneal ulcer. A trivial injury to the corneal tissue with athorn
prick, or by fall of husk on rubbing the eyes, may result in corneal ulcer. The corneal ulcer is caused by
microorganisms, like bacteria or fungi present in these vegetable matter. Virus can also cause ulcer of the
eyewhichiscalled viral keratitis. There will be watering photophobiaand pain in the affected eye. The
corneal sensation isdecreased. It isimportant that patient should seek the medical help from qualified eye
speciaists. Instead when patients use native medicines like herbal juice, mothers milk, blood of chicken or
castor oil the ulcer will aggravate resulting in permanent damage to the eye.

Glaucoma

Glaucoma results due to raised intra ocular pressure, damaging the optic nerve head, causing
defect inthevisual field of apatient, which may result in complete, total, irreversible, Blindnessforever in
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life. Patients can present with symptoms of Haloes around light and defective field of vision. Once
Glaucomais diagnosed, patient has to continue medicines and periodical eye examination by an eye
specialist throughout hislife.

Iritis
Iritisisinflammation of the Iris, which causes eye pain, redness, watering, photophobia and floating

of black spots before the eye. The cause of Iritis has to be diagnosed by an eye specialist who will give
proper treatment.

Conjunctivitis, which occursin neonatesis called the Gonococci conjunctivitis. It was once adreadful
disease caused by Gonococci. It occurs during delivery, but now it israrely seen.
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Chapter 13
Infection of the eye

Infection of the eye can be caused due to various microorganisms. We will see some of the infections
caused by such microorganismsin this chapter.

Conjunctivitis (Inflammation of the conjunctiva)

This was mentioned in the last chapter as one of the causes of redness. Here a detailed description of
the disease, causative agents and treatment given will be discussed. Asalready mentioned conjunctivitis
can be caused due to microorganisms, allergy and chemical agents. There will be redness associated with
agritty sensation in the eye. Vision may not be seriously impaired unless the corneais affected.

Acute catarrhal or acute mucopurulent conjunctivitis

In this case there will be Ropy discharge, watering, stickiness of eyelids on waking up and glaring of
light. Therewill bemildlid oedema. Thisisan infective conjunctivitis caused by bacterialike Staphylo-
coccus, Koch-weeks Bacillus, and Pneumococcus. This can occur at any age with preference for any
sex, and occursin bad hygienic conditions.

Treatment

Theideal treatment isto take a conjunctival swab for culture to isolate the organism and to find its
sensitivity to any antibiotic.

The discharge should be cleaned with, a cotton twig or aplain cloth that is boiled and cooled, keptin a
sterile container. Antibiotic eye dropslike chloramphenicol (Vanmycetin) eye drops which has agood
coverage or otherwise called broad spectrum eye drops, which can kill most of the microorganisms should
beinstilled after washing the hands.

The eyes should not be bandaged. Patient can wear dark goggles. No steroid eye drops should be
used. Thediseaseiscontagious. The patient should use his towel, handkerchief separately.

Ophthalmianeonatorum

Ophthalmia neonatorum is a disease involving both eyes (Bilateral) of the new born where there will
be purulent discharge, chemosis (Swelling) of the conjunctiva, which used to be responsible for 50% of
blindnessin children. Ophthal mianeonatorum usually manifestsin thefirst week of life, Thediseaseis
contacted during birth from the mothersinfected vaginal tract caused by Neisseria gonorrhoea, Staphylo-
coccusaureus. Gonococcal ophthalmianeonatorumisaseriousand violent condition, involving cornea.

Normally tears are not secreted in thefirst 6 weeks of life, therefore any secretion from the eyeinthis
period should be considered abnormal .

Treatment

Prophylactic medication can be given by Crede’s method where adrop of 1 percent silver nitrate is
instilled in each eye of the infant soon after birth. The procedure may cause mild chemical conjunctivitis
whichisself limiting. The standard regimenisinstillation of penicillin dropsin aconcentration of 5,000 to
10,000 units/ml every minute for half an hour, ever 5 minutes for another half an hour and then half-hourly
ingtillation’still theinfectioniscontrolled.
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Trachoma

The word trachoma s derived from a Greek word meaning rough. It isone of the oldest and more
spread disease affecting more than 400 million peopleall over theworld. It wasfoundin Chinaat 2,700 BC
andin Egypt at 1,900 BC

Over crowding, abundant fly population, unsanitary conditions, low personal hygiene contributeto the
disease. InIndiaitiscommonin North India

Aetiology
Caused by avirus called Chlamydia trachomatis.

Clinical Features
Children are commonly affected.

The symptomsincludeforeign body sensation, watering, itching, photophobiaand redness.

Thesignsinclude congestion, diffuse papillary hyperplasia, and folliclesin upper tarsal conjunctiva.
Therewill be blood vesselsinvolving the upper margin of cornea. Thisiscalled pannus, whichisinvari-
ably present in trachoma. If this condition persists, or no treatment is given then it can result in complica-
tionslike Ectropion, (eyelid turning outward) Entropion (eyelid turning inward) and Xerosis (Dryness of the
cornea)

Treatment

1) Painting of conjunctivawith 1 percent silver nitrate.

2) Sulphacetamide eye dropsin the form of Aebucid 20 percent instilled 4 times aday for 1 month
3) Gentamycin oinment 1 percent at bed time.

4) Atropine oinment 1 percent at bed time.

5) Treatment of complicationsby correction of entropion, trichiasis.

Blepharitis
Blepharitisisachronic inflammation of lid margin.
Clinicdly it occursintwo formssquamousblepharitis, and ul cerative blepharitis.

Squamous Blepharitis

Thisis common in children who suffer from dandruff of the scalp. Characterised by small white
scales at the root of lashes. |If the scales are removed the underlying areais found to be hyperaemic but
not ulcerated. Treatment includes management of dandruff, application of topical antibiotic eyedrops, lid
hygiene by cleaning lid marginswith cotton tipped stick wetted in baby shampoo and systemic antibiotics
depending on the severity of the disease.

Ulcerative Blepharitis

Itisan infective condition of lid margin characterised by deposition of yellow crusts at roots of
eyelashes with swelling of lid margins and falling of lashes. If the crusts are removed they leave small
round ulcerswhich bleed readily.

Itiscommon in debilitated children with poor personal hygiene. Treatment consists of softening of the
crusts with warm 3% sodium bicarbonate | otion, proper removal of crust and application of antibiotic eye

oinment.
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Stye
Itisinflammation of theeyelid, Zeis Glands, resulting in painful swelling of lid margin. Itiscommonin

young adults and often occursin crops. Hot compressis beneficial ininitial stages but when the abscessis
formed it isevacuated by asmall incision or by pulling affected cilium.

Chalazion

It isachronic inflammation of the meibomian gland, resulting in apainless round smooth swelling
which can befelt by passing the finger over thelid. Treatment includes, making an opening of the swelling
and removing the contents of it.
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Chapter 14
Visual acuity and measurement

Visua acuity forms an important aspect of eye examination. Each eye has to be tested separately and
recorded in the case sheet. If heisaready wearing aglass, hisvisual acuity without glasses and with his
present glasses has to be noted separately. The power in his present glasses hasto be found and noted in
the case sheet. Thiswill help the eye specialist to decide whether achangeis necessary for his glasses.

For visual acuity measurement a Snellen’schart isused. The chart isdesigned in such away that it
gives avery good subjective measurement of patient’s visual acuity. The chart has to be kept at 6 metre
distance, or at 20 feet, with good illumination of light. For illiterate personsa‘E’ chart is used, where the
letter ‘E’ isfacing different directions. For children apictorial chart isused with pictures of different sizes
and visual acuity is measured, which needs ot of patience and care to the child. The following steps will
help to do avisual acuity measurement in amethodical way.

Steps

1. Thechartiskept at 6 metre distance or at 20 feet. A normal person should be ableto read thelast line
of the chart at 6 metre distance. Hence normal vision is mentioned as 6/6 or 20/20.

Measuring the visual acuity

2. The patient is made to sit at 6 metre distance, from the chart and he is explained how the test is
performed.

3. If wewant to test the patient’s right eye patient’s left eye is closed with the opagque card and asked to
read the letters with the right eye. He or she should not cover the eyes with finger, as they may see
the card through fingers.

4. The patient is asked to read the |etters from each line and the smallest sized letter the patient is able to
read at 6 metre distance is noted. For example each line is marked with figures 6/60, 6/36, 6/24, 6/18,
6/12, 6/9, 6/6, which hasto be noted.

5. For patientswho areilliterate, weuse a‘'E’ chart. The alphabet ‘E’ is marked facing different
directions. Patients have to find out in which direction the letter ‘E’ isfacing and show with their
fingers.
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Snellen’s chart

For patients who cannot read the letters at 6 metre distance, we use our fingers at different distance
showing different numbers and finally arrive at avisual acuity measurement. For example 3/60, 2/60,
finger count (FCF).

For patient’swho have still defective vision we stand near the patient holding our hand moving justin
front of the eye asking whether the patient can see the hand movements. If patient can see this then
we record Hand movement (HM)

For patients who still cannot appreciate even hand movements. We hold atorch light at 10cm distance
and ask the patient whether he can appreciate the light. If he says yes we record as perception of
light present. Next we haveto ask from which direction light is coming, checking in the 4 directions as
upper, lower, right side, and left side. Thisisnoted as projection of light (PR), It forms an important
measurement as patients with retinal detachment can have in accurate projection of light.

If the patient isnot even ableto perceivelight we record it as blind patient.

Now we can closetheright eye repeat all stepsfor checking the left eye and record separately in the
case sheet.

If the patient’s visual acuity islessthen 6/6 then we use a pinhole. The size of the pinholeis 1mm

which ispresentin atrial set. Such apinhole can be made using an X-ray film.

If thereisimprovement in hisvisual acuity measurement then it can be due to one of the following

reasons:

1. Refractive error especially myopia

2. Cataract

3. Corneal scar or irregularity of cornea

For near vision testing, for patients aged more than 40 years, the near vision chart is held at 40cm

distance and tested.
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Chapter 15
Refractive errors and spectacles

Normally light rays coming from an object should fall on theretinato form adistinct image. If the
paralel light rays coming from the object either fall in front or back of the retinathen refractive errors are
corrected with spectacles of concave or convex lens.

1. Hypermetropia
Hypermetropiais arefractive error where light rays coming from an object falls behind the retina.
This can be due to the following causes:

a. Curvature hypermetropia
The curvature of the corneais smaller than normal.

b. Axial hypermetropia
An abnormal shortnessin the length of the eye resultsin Axial Hypermetropia.

c.Index hypermetropia

Accounts for the Hypermetropiain old age. It isdueto the increased Refractive index of the cortex
of thelens

Hypermetropiararely exceeds 6-7 Dioptres. The newborn is amaost Hypermetropic. We should
know some thing about eyestrain other wise termed as “ Accomdative Asthenopia’.

A healthy young individual has an ample amount of accomdation and if he happensto be Hyperme-
tropic hewill accommodate for distant and near objects without his conscious. If heis continuously doing
near work the ciliary muscleislikely to produce symptoms asirritation of eyes, headachewhichiscalled
Accomdative Asthenopia.

Effects of accomdation on hypermetropia

Total hypermetropia

The Hypermetropiathat iselicited after complete paralysis of accomdation after application of Atro-
pine.
Latent hypermetropia

It istheamount of Hypermetropia, which is corrected normally by the tone of ciliary muscle.

Manifest hypermetropia

It isthe Hypermetropiathat remains uncorrected when the accomdation is not actively exerted in other
wordsit istotal Hypermetropiaminuslatent Hypermetropia

Treatment
Treatment of Hypermetorpiaisby prescription of correct convex spherical lens.
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2. Myopia

Itisan error of refraction in which parallel rays of light from infinity cometo focusin front of retina
when accomdation isat rest.

Aristotle (384-322BC) iscredited with First Distinguishing myopia. Galen (131-201AD) coined the
term myopia from myein (to close and opens eye) as he observed that myopics half closed the eye to see.

Emmetropia
Myopia Myopia corrected
Hyperopia Hyperopia corrected

Myopiaisclassified based on axial length as
Physiologic 25.5mm
Intermediate 32.5mm
Pathologic >32.5mm
Based on Refractive power
Physiologic< -3D
Intermediate —-5D to —8D
Pathologic > -8D
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Clinical types

Axial myopia
When the antero posterior length of eyeball is normal

Curvature myopia
When the curvature of the cornea or lens is more than normal.

Index myopia
When the refractive index of different media, particularly the lensis more than normal.

Other clinical types

Congenital myopia
Itispresent at birth and may be unilateral or bilateral.

Developmental myopia
The power of the glasses increases usually during the years of study in schools and colleges and then

remains steady. Thisisthe commonest type of myopia.
Pathological myopia
The myopiarapidly progresses, where there will be degenerative changesin retina.

Symptoms

1. Thereisreduced visua acuity for distort objects but near objects are seen clearly.

2. Usually thereisno complaint of headache asin Hypermetropia.

3. Thepatient may complain of seeing black spotsfloating in front of eye, due to vitreous opacities.

Treatment of myopia

Corrected by

a) Prescribing concave spherical lens.

b) Contact lensisanideal substitutein high myopia

C) Latest Treatment: 1. Radial Keratotomy 2. LASIK Treatment.

3. Astigmatism

Itisan error of refractioninwhichthe paralel raysof light frominfinity cannot convergeto apoint
focus due to unequal refraction in different meridians of the eye.

Causes of astigmatism
a) Unequal curvature of the cornea.
b) Decentering of the lens due to subluxation.

Types of astigmatism

Irregular astigmatism
When the refractive power changes irregularly in different meridians asin corneal defects.
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Regular astigmatism
When the refractive power changes uniformly from the meridian to the other.

Symptoms
1. Diminished visual acuity
2.Headache due to exertion of accomodation.

Treatment
a) Inregular astigmatism the error is corrected by suitable cylindrical lens.
b) Inirregular astigmatism contact lenswill have to be used.

4. Presbyopia

Thisis not an error of refraction but as the age advances after some time the lens gets harder and sets
in an unaccomdated form. Theloss of accomdation is not considered abnormal but proceeds throughout
thewholelife.

Symptoms

1. Near vision after the age of 40 decreases with blurring of letters. The vision becomes better if the
book is held further away from the eye, than the normal reading distance, which is 40cms.

2. Professionalswho do close work, for long hours, like watch repair workers, Gold smiths get the
symptomsearly.

3. Hypermetropes tend to have the symptoms earlier then other emmetropes.

Treatment

The treatment of presbyopiaisto provide the patient with convex lenses so that his accomdation is
reinforced and his near point is brought within auseful working distance.
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Chapter 16
Diseases affecting the eyelids

Introduction

Eyelids are movable curtainsin front of eyes. They protect the eyes from strong wind and injurious
agentsfalling into eyes. Each eye has an upper and lower eyelid. The upper eyelid has a fibrous tarsal
plate. Small glands are present on the lid, which open along the lid margins. The secretion of the glands
lubricates the eye and facilitates smooth movement of eyelids. At the margins of each lid are 2 to 3 rows
of hairs which form the eyelashes. The inner surface of the eyelids and eyeball are covered by athin
mucous secreting membrane called conjunctiva. Thelower lid remains static in position while the upper
eyelid moves with each blink. Lids are kept mobile by LPS (Levator Palpbrae Superioris) and circular
muscles. Lids protect from perspiration, FB (Foreign Body) particulate matter from strong light and wind.
Eyelidsdistribute tear film uniformly by constant blinking and this keeps the eye moist and clean. Tears
also keep the eye free from infection.

A. Congenital anomalies of the eyelids

1. Crypto blepharon: Rare condition resulting in failureto differentiateinto lid structures. Skin passes
uninterrupted from fore head over the eyes to cheek.

2. Colobomaof lid: Small notch to absence of entire length of eyelid especially upper eyelid. Thishasto
be corrected by plastic surgery.

3. Disgtichiasis: Two or more row of eyelashes.

4. Epicanthus: Cresentic fold of skin running vertically between lids and inner canthus (nasally).

5. Telecanthus: Normal interpal pable distance but wide intercanthal distance.

Palpable fissure slants: Upwards and downwards slants of palpable fissure asin Down’'s syndrome.
6. Ankyloblepharon: Fusio of thelid margins.

7. Congenital Entropion

8. Congenital Ectropion

B. Ptosis

Ptosis means drooping. LPS or Levator Palpabrae Superiorisis the muscle responsible for elevation
of upper eyelid. When it weakens the upper eyelid will slacken and will fall on the eyes. Thiswill affect
vision and will require surgical correction.

Ptosis can be caused either by congenital or acquired means. Congenital ptosis may be present since
birth and both eyes may be affected. It can be either neurogenic or myogenic in etiology. Myogenicis
due to poor development of LPS. It can also be caused by mechanical or traumatic causes. Ptosis may
be corrected immediately after birth or afew hoursfollowing birth. Eyesin such children may not open
fully or the upper eyelid may raise dightly. Ptosisthat are acquired are due to mechanical or traumatic in
etiology. Ptosisis measured using marginal reflex distance.

In acase of ptosis, one must look whether the eyelid coversthe eyeball fully thus affecting vision. If
one eyeis affected early treatment is mandatory. If surgery isnot done early it will result in amblyopia or
lazy eye and vision cannot be regained. If vision is not affected then treatment can be delayed. However,
surgery correction of the affected eye must be done within ayear or two. Then the vision in that eye
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must beimproved. If both eyes are ptotic then the child will assume a position which will have the follow-
ing componentsviz head bent backwards, muscles of forehead will undergo contraction, eyewill belifted up
in an effort to see. Parent should be alerted by such a posture, should bring the child for early treatment.

Ptosisisan early symptom in ocular myasthenia. This could also coexist with systemic myasthenia
where the muscles of the body will aso become weak. It can also affect both eyes. Essentially manage-
ment of thisdiseaseis medical. Thiscondition must be bornein mind before depending upon surgery for
correction of ptosis.

It is better to sort to surgery if the defect is congenital. If ptosisis acquired the cause for it must be
investigated. If itisdueto inflammatory swelling on the eyelids, it can be treated with a course of antibi-
otic NSAID. If the ptosisis due to levator damage or nervous damage, compl ete recovery is difficult.

C. Trichiasis
The eyelashesgrowing inward is Trichiasis.
They are of thefollowing types:
1. Thelashesat the eyelid margin will grow inward
2. Theeyelasheswill grow in anirregular manner
3. Entropion the margin of the eyelid isturned inwards.

The margin may be normal, but hairs of the lash may grow inward. So when the eyelids are batted,
there will be constant irritation in the eye. The tissue of the outer layer will be damaged and there will be
pain, tearing, photophobia and corneal ulcer. Thisisgeneraly caused by scars on the outer surface of the
eye.

Other reasons
a) Allergy tothe margin of the eyelids, injury caused by acids or alkalis, and surgery on the eyelids

Treatment

1) Epilation: If the hairs grow inward, they may be plucked with atweezers. If they grow, they must
be removed after a few weeks. 2. Electrolysisis another method in which the hairs are burnt.
After giving an anaesthetic injection to the margin of the eyelid, the roots of the hair are
electrolysed by passing low Galvanic current. Thisisapermanent cure.
Surgery
If alot of hair grow inward, surgery hasto be done. Mostly the inward growing of the lashesis
accompained by entropion and entropion correcting surgery will set right both the defects.

Cases in which surgery is not undertaken contact lens or a shell to cover the cornea may be used.
Thiswill prevent the friction on the corneaand the irritation and associated symptomes.

D. Entropion

Here the margin of the eyelidsisturned inwards. Because of this, the eyelashes also will be directed
inward. Thiswill cause constant irritation, tearing and photophobia. There are three types of entropion.

1. Infantile Form: Thisoccursininfants. Thisis caused by the fatty substances pushing the margin of
the eyelidsinwards. Thereisno need for any treatment in such cases. They will be cured on their
own. This does not cause any damage to the cornea.

2. Cicatricial Form: The outer layer of the eye below the upper eyelid and thetarsal plate may have scars
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which cause the tissues to shrink and the margin of the eyelidsto curl inwards.

3. Spasmodic Form: Because of the sudden movements of the muscles controlling the eyelids, the margin
will curl inwards.

Symptoms

a. Therewill beirritation every time the lashes are batted causing rubbing on the cornea.

b. Pain, reddening and photophaobiaare other symptoms. Sometimes because of constant irritation, there
will beinjury to the cornearesulting in ulcer. When the wound heals there will be permanent corneal
opacities.

Even healthy children will develop infantile form of Entropion. Thecicatricial formiscaused generally
in chronic Trachoma which affects the outer layers of the eyeball. They may also be caused by injury to
the eye or the scars due to acids and akalis like [ime damaging the inner muscles of the eyelids. The
spasmodic form occursin old age when the muscles controlling the eyelid get weak or when the fat in the
eyelid getsdepleted. Infection on the eyelid or bandage to the eye for a prolonged duration may also cause
the drooping of the eyelid.

There are simple proceduresto correct the spasmodic form. If bandaging causesit, bandaging must be
avoided. Themargin of thelower eyelid can be pulled slightly with an adhesive tape. Thelower lid can be
lifted by even keeping apiece of cloth under it. Wearing a Contact lenswill give better results. Such cases
can be corrected by surgery.

Entropion

E. Ectropion

In contrast to the entropion, in ectropion the margin of the eyelidswill curl outward. The eyelids
cannot be fully closed and the eyeball will bevisible. Thisoccursinthe upper eyelid or lower lid or both.

There will be constant epiphora on closure, dry eye and exposure keratitis due to this. This condition
isgenerally found among old peoplein which the eyelid muscles get weakened and loss of fat is promi-
nent. This can be corrected by surgery.
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Chapter 17
Lacrimal glands

Tears are secreted by the lacrimal gland and reach the conjunctival sac through tubes. Tears keep the
corneaclean, wet and shining. Thereisagermicide called lysozymeinit. This protectsthe eye by killing
microorganisms. The tear secreted evaporates to a great extent and the rest get collected in a small space
near the nose. From there they reach lacrimal sac, two holes called lacrimal puncta through two tubes
called canaliculi found in the eyelids near the nose. The lacrimal sac is placed in bony lacrimal fossa (a
space in the nose near the eye).

When we cry or when we become emotional or when dust or smoke affects the eye, more tears are
secreted. The excess tears reach lacrimal sac and from there come out through the nose. That is why
there is watering in the nose when recovery.

Candiculus

Nasolacrimal sac

Ampulla Nasolacrimal duct

Common Canaliculus Valve of Hasner

Lacrimal System

If thereis obstruction in the canaliculi there will be watering in the eyes. Most importantly, the tears
will collect in the lacrimal sac, if there is abstruction in the tube connecting the lacrimal sac and the nose.
This obstruction may be due to many reasons. One reason may be abscess in the nose. If we press, with
afinger, at the site of lacrimal sac the tears collected there will be driven back through the eye. In course
of time, it will get infected and tearswill turninto pus. Thiswill resultin chronic dacryocystitis. People
above middle age are generally affected. Men are more likely to be affected than women. Sometimes,
lacrimal abscesswill form in the lacrimal sac. Therewill be swelling and painin the place whereitis
located. The abscesswill burst and the puswill drain through afistula. The abscesswill heal or may
becomelacrimal fistulas.

The symptoms of lacrimal sac inflammation are watering of eyes, white pus discharge, formation.
Small swelling at the place where the lacrimal sac islocated. When it is pressed, the pus will be dis-
charged. As pus with organismsis present near the eye, such patients run the risk of endangering the eye.
Even when thereisa small scratch injury to the eye, the pusin the sac will infect the cornea causing ulcer.
In such conditionsthereisapossibility of losing eye sight permanently. Patients who need surgery for
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cataract or corneal surgery in the eye have such infection, the sac must be removed first. The lacrimal
sac removal givesthis condition. Theimmediate danger to the eyeisthus eliminated. But, asthe path
through which excess tears are removed is cut off, watering in the eye will continue. However, thiswill
not affect the eye in any way. Other procedure is to make an ostium in the nose at the place where the
sac is situated, and to create a passage between the surface of the nose and the sac so that the tears can
flow to the nose. This offers near complete cure. In infants this defect is congenital. Thisisdueto lack to
development of the passage. From birth, they will have excess tearing with discharge. Most cases can be
cured by administering antibiotic drops and giving massage at the lacrimal sac. If this does not offer
remedy, the block or obstruction isremoved by inserting a thin wire through the lacrimal sac and the tube
connecting it to the nose (probing of the nasolacrimal duct), after giving anaesthesia. This procedureis
called probing. Eveniif thisfailsin some children it becomes mandatory surgery. Therefore, if thereis
watering in the eye with discharge, an ophthalmol ogist must be approached to ascertain whether the
problemisdueto lacrimal sac. Therefore an ophthalmologist must be approached if patient presents with
the symptoms mentioned above.

Reasons for excess tearing

It isimportant to know the different reasons for tearing in the eye. With proper treatment excessive
tearing can be stopped.

Let usfirst see the obstruction in the lacrimal sac. There are two main reasons for tears secretion. It
may be due to (a) excess secretion (b) inadequate drainage

The tears in the eye go to the sac and from there reach the nose through a tube like structure. 1f
there is abstruction in the sac, tears cannot reach the nose. So, it returns back to the eye and thereis
watering. If thisdefect isnot corrected for along time, germswill collect there, multiply and discharge will
occur. There are two types of surgical procedures to correct this. One is by DacryoCystoRhinostomy —
DCR. Aselderly people cannot endure this, the second procedure is done without breaking the nose.
Here the sac isremoved. Thisis called Dacryocystectomy (DCT). Thiswill destroy the place where
germs collect. Therewill be no discharge but there will be tearing in the eyes.

Thisisseen in afew newborn infantstoo. The discharge must be cleared by massaging the lacrimal
sac. This massage must be continued up to one year. Surgical procedure may be adopted later if manag-
ingfails.

Other causes of tearing in the eye

The corneaisvery thin and even asmall injury to it or aspeck of dust on it will result in redness,
irritation and excess tearing. There are other reasons also. They are listed here.
1. Foreign bodieslike speck of dust, sand, and iron sticking onto the corneal surface.
2. Dustinupper eyelidswill causefriction during lid movements (causing injury to the cornea).
3. Theeyelashes grow inward (Trichiasis).
4

Elderly peoplewill have growth called concretion in the upper eyelid. Thisalsowill rub withthe
cornea and cause tearing.

o

Abscessin the inner side of thelids.
Leprosy patients (L agophthalmos).

o
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7. Corneal ulcer.
8. Riseinintraocular pressure.
9. Conjunctivitis.

10. Defectivevision. Patients do not wear glasses and strain themselves, then there will be tearing.
Some will have difficulty when the muscles do not function properly whilereading. Thiscan be
corrected by simple exercises.

11. Pterygium and pingueculamay grow causing tearing.
12. Postoperatively sutures may cause irritation.
13. (Dry eye) tearing will be less. But such patients have a feeling of tearing.
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Chapter 18
Diseases affecting the cornea

Corneaforms one fifth of the front part of the eyeball. It is a clear membrane like colourless glass. It
iscircular with slight convexity and inner concavity. Astheiriswhichisbehindit, isvisibleit appears
black likeit. It hasadiameter of 11mm with athickness of 0.65mm at the periphery and 0.54mm in the
centre. It hasfive layers. They are:

a. Epithdium

b. Bowman'slayer

c. Stroma

d. Descemet’'s membrane
e. Endothelium

Endothelium is made up of layer of hexagonal cells. It has contact with aqueous humour. Through it
cornea gets nutrients and oxygen. Only when it is healthy, the refractory nature of the corneawill be
maintained.

Corneaislike awindow to the eye. Therays of light enroute to the retinawhen they pass through it,
if the corneais not clear, the light rays cannot pass through, vision will be affected.

It isimportant for us to know the diseases affecting the cornea. For when it is affected, scars will be
formed and eyesight will get diminished, leading to loss of vision. Evenif all the other parts of theeye are
healthy, a disease to the corneawill affect vision.

|. Congenital defects in the cornea

a. Micro cornea

Corneawill be smaller than itsnormal size from birth. Therewill be defect in distant vision asthe
angle of anterior chamber will be developed fully thereisapossibility of glaucoma.

b. Macro cornea

Corneawill be bigger than its normal size from birth. There may be differencesin the front part of the
eyeball.

Note that there is no treatment for these two defects.

[I. Corneal ulcers

Theinflammation of the cornea may be caused by the bacteria present in the body or by the microor-
ganisms attacking from outside. Infection may be caused by virulent microorganisms getting attached to
epithelial defects.

Corneal ulcersare caused by microorganismsfrom outside. When thereisinjury to the epithelium,
microorganismswill foot holdit. Examplesare specksof dust inthewind sticking to the cornea, thorn or
twig hitting the eye, bran falling on the eye or mud falling on it while ploughing the field. When the epithe-
lium gets even slightly damaged, there might be ulcer in the corneain afew hours. Within afew days
most of thetissueswill be damaged, and it will take many daysfor the ulcer to heal. Scarswill beformedin
the cornealeading to permanent loss of vision. If theinfection is severe, thereisadanger of losing the eye.
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A. Inflammation and ulcer caused by bacteria

Many kinds of bacteriamay cause inflammation and ulcer in the eye. Important among them are
Streptococcus, Pneumococcus, Pseudomonas and Staphylococcus. Therewill be severe pain in the eye.
There will be photophabia, watering and congestion around the cornea.
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In severe ulcers, thereis yellowish white colour of infiltrate. The ulcerated cornea has epitheliated
defects. Therewill beinflammation of irisalong withit. Inless severe cases, proper trestment will heal the
ulcer with afaint scar. Severe ulcerswill take many daysto heal. The scarswill be dense and cause visual
diminision.

Treatment

Before starting the treatment the kind of bacteriamust be identified. Then appropriate antibiotic drops
must be applied every 5 minutes for the first 30 minutes, then oncein one hour or two hours. It isimpor-
tant to find out whether thereisablock in the lacrimal sac. If thereis, it must be surgically removed. If
the ulcer islarge the selected antibiotic may be given by subconjunctival injection.

B. Inflammation caused by virus

The corneal ulcer may be caused by virus. There will be small vesiclesin the cornea. One of the
causes may be viral attack on the face or respiratory organs. The small vesicles may open soon and the
ulcer will appear like branches of atree. Normally thisfollows aviral attack on the throat, trachea and
other upper respiratory organs.

They can penetrate the layers of the cornea. There will be vascularisation. Thistype of ulcer will
spread to other areas and result in a big ulcer in the cornea. Without proper treatment, or if steroids are
used, they will get aggravated.

Treatment

Starting immediate treatment will stop the aggravation of the ulcer and lessen the scar on the cornea. If
itisfound that the epitheliumisslightly damaged, treatment must be started immediately. Intheinitial stages
the ulcers can be mechanically debrided. But thismust be done with care, without affecting the other parts.
Antiviral drugsaso areused. Sometimes, diseased corneacan be replaced by keratoplasty.

C. Herpes zoster

Herpes zoster may occur in cases already attacked by measles. Theviruswill be lodged in the 5
cranial nerve ganglion. First there will be fever and tiredness. Then the disease starts with acute pain
with burning sensation in the part of the face from thetip of the nose to the scalp. In afew hours, the
path of the nerve will redden and will have red boils, which will form pustule and ultimately become scar.
There will be swelling around the eye, irritation, tearing, twitching of the eyelid and pain. Asthe branches
of the corneal nerves are affected, corneawill lose its sensation. The pain may lessen when the eruptions

108



disappear or it may continue for months or years. Asin some cases, third and sixth trigeminal nerves are
affected. Facial palsy also may occur. So they may not be able to close the eye and cornea will be
further affected. As an after effect, glaucoma may occur.

Herpes Zoster

Treatment

There is no satisfactory treatment for Herpes zoster. Symptomatic treatment must be followed. To
reduce pain, pain killers must be used. Sulfonamide powder, penicillin ointment may be used for the
eruptionson the skin. To avoid complications, antibiotic, antiviral and cortisol mixed ointments must be used
continuoudly.

If there are symptoms of glaucoma, appropriate tablets must be given. To prevent after effects of the
loss of sensation to cornea, the two eyelids may be closed surgically.

D. Fungal corneal ulcer

Certain fungi also cause inflammation and ulcer in the cornea. When leaves, twigs and thorns of
plants cause damage to the cornea, fungal attack is expected. Further, when herbal juices are applied for
minor injuries or when specksin the eye are removed with the help of the hooks or tongue, fungal ulcer
occurs. Thisisvery severe. First, the ulcer will have white, dry look and ayellow ring might be found
around it. Soon thiswill deteriorate leaving adeep ulcer. Inside the eye, puswill collect behind the cornea.

When fungal infection is suspected, scraping from the ulcer are examined under microscope to
ascertainit. Further testswill help toidentify the kind of fungus.

Treatment

Antifungalslike Miconazol e, K etaconazole, Nistin and Natamycin and other suitable dropsare applied
once an hour. Unless complete cure is ascertained, the treatment must not be stopped. They are likely to
recur and it takes along time for the ulcer to heal.

Whatever be the type of infection, if Atropine drops are used along with other drugs, it will prevent
future complications and after effects.

Again irrespective of the kind of microorganism affecting the eye, sometimes the layers of the cornea
will be damaged and there may be a perforation. In such cases the agueous humour in the anterior
chamber will ooze out and this can lead to adherent leukoma or secondary glaucoma.
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Chapter 19
Glaucoma

Thevision lost due to Glaucoma cannot be restored. Vision oncelost is permanently lost. So Glau-
coma must be diagnosed early and treated. It is a condition which causes an abnormal increase in pressure
within the eye. The front part of the eye between cornea and lens can be divided into two chambers. The
chamber between Iris and corneais anterior chamber. Itisfilled with acolourless, clear liquid called
aqueous humour. Aqueous humour supplies nutrients and oxygen to corneaand lens. Thisliquid flows out
through thefiltersin the anterior chamber angle. Theliquid againfillsup the chamber. Thisfillinginand
draining go on continuously and uniformly. In glaucomaif the outflow is blocked then theintraocul ar
pressure increases. We call this state Glaucoma. The pressure is normally between 11mm to 20mm of
Hg. If it goes above the limit that isif the pressure increases it affects the optic nerve and gradually
causes |oss of vision.

Types of glaucoma

a. OneisChronic Simple Glaucoma or Open Angle Glaucoma. The angle between theirisand the
corneaisnormal but the drainagefiltersget clogged frominside. Inthistypethe patient loseshisvision
slowly without hisknowledge. Asthelossof vision takes place silently without symptoms, itiscalled
silent thief of sight. First, thefield of visionislost. In course of timedirect vision isa so affected. In
such cases patients go to the ophthalmol ogist at an advanced stage.

e
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Flow of aqueous Open angle glaucoma

b. The second type is Angle Closure Glaucoma. This disease causes headache, pain watering and
redness of the eye and loss of sight suddenly. The patients will see rainbow like circles halos around
lamps. So they will at once approach the doctor. But in chronic cases such symptoms are not ob-
served. In addition to these two, there are other types of Glaucoma. In congenital types, the infants
at birth will have big eyeslikethose of acalf. Thisis called Buphthalmos. Corneawill be big. Photo-
phobia, redness and watering of the eye will be observed and the child will keep the face buried in the
pillow.

Other occasions are when there is trauma, there is inflammation or when the cataract is about burst.
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Pupillary block angle closure

Visual fields
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How is glaucoma diagnosed?
Thefollowing tests are conducted

Slit lamp examination
Tonometry
Fundus examination

Testing visual fields. Now the latest computerised equipment called Computer Field Analysisis
availableandit will give accurate diagnosis.

Gonioscopy
Visual Acuity

Symptoms of glaucoma

Frequent headaches in the mornings

Frequent change of glasses

Blurred, cloudy, vision

After watching TV or cinema pain around the eyes
Rainbow like halos (rings) around lamps

Gradual lossof field of vision

Defectivenight vision

However, one may have Glaucoma without any of these symptoms.

Who will get glaucoma?

Treatment
There are three treatments available
a. Medical treastment: Some patients suffering from

At any age; generally between 35 and 40 and above 40

If some onein thefamily or any blood relation has Glaucoma
Diabetic patients

Blacks

People who change glasses frequently due to myopia

Glaucomamay be treated with eye drops and tabl ets.
Depending on the severity of theintraocular pressure,
one or two types of eye drops are used. Some may
requiretabletsalso. Itisimportant that the treatment
iscontinued according to the physician’sdirections.

Laser treatment: Thisisfollowed for the two types of
Glaucoma. They arecalled Laser Trabecul oplasty
and Laser Iridotomy. Patients need not stay longin
the hospital but can take up their work next day itself.

Laser treatment for glaucoma

c. Surgery: If themedical and laser treatments are not effective, surgery isthe only alternative.

112



Note the following

Glaucomais not aform of cancer.

Trachoma and Glaucoma are two different diseases.

There is no connection between hypertension and Glaucoma.

There is no connection between Glaucoma and block in lacrimal sac.
Glaucomais not an infectious disease.

All people above 40 years must get their eyes examined once in two years.

R A =

Glaucoma patients should note

Follow instructions of the ophthalmologist.

Eye drops must be used without fail.

Eye drops must be applied to the eye.

Must not stop treatment without doctor’s advice

Peoplein the family and relatives must get themselves examined.
Must inform about it to other doctors when consulted

Itisnot possibleto cure Glaucomacompletely. But it ispossible to control it and keep the vision by
continuoustreatment.

Remember that your ophthalmologist is the protector of your eye and you should follow hisadvice.

@ * 0o a0 T

Laser treatment for glaucoma

Whatis glaucoma?

As aready explained, when the intraocular pressure increases beyond limit, the eyeis affected by
Glaucoma. The Aqueous humour fillsthe anterior chamber. The agueous humour isthe clear fluid that
flows through the inside of the eye, nourishing the lens, theiris and the inside of the cornea. Thisfluidis
not the same as tears, which bathes the outside of the eye. When aqueous humour secretes more or when
the passage draining it is blocked, intraocul ar pressure will increase. In such Schiots scale normal pres-
sure should be between 15mm and 20mm Hg.

Glaucoma affects the optic nerve connecting the eye and the brain leading to blindness. When the
pressure increases, the branches of the optical nerve increases. The symptoms, as already indicated are
pain in the eye, head ache and seeing rainbow like halos around lamps.

In Laser treatment, aholeisdrilled through theiriswith the help of laser. Thisenablestheliquidto
flow from the chamber behind the iristo the front chamber. Normally thistreatment takesjust 5 minutes. It
ispainlessand needsinjections. The patient needs no hospitalisation. Only after microscopic examination
of the post treated, one could decide whether more Laser treatment is necessary. Thistreatment iscalled
Laser Iridotomy.

Laser trabeculoplasty

Theliquidinthefront chamber passes through minute sieve like structure and reaches the canal and
then onto the blood vessels. Due to ageing, changes take place in the eye and some solid particles get
deposited on the sieve like structure. This causes blockade. Because of this pressure gradually increases.
Thisisthe cause for open angle Glaucoma. The side vision of the patient will be slowly lost without his/her
knowledge. Some patients will have headache, and need to change glasses because of myopia. There are
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possibilities of one getting open angle glaucomaif thereisafamily history of diabetes.

In the Laser treatment for open angle Glaucoma, some parts of the sieve like structure are burnt by
directing laser beams. The basic principleisto get the muscles shrunk by directing laser beams. The parts
around the burnt out place will open up, allowing theliquid to passthrough. Inthefirst treatment usually
half of the affected portion is subjected to Laser treatment. So two such separate treatments become
necessary for each eye.

When surgery does not help in certain Glaucoma casesto reduce pressure, Laser treatment helpsto
open up the closed tubes.

When high pressure cannot be controlled by eye drops or surgery, the liquid secreting part is subjected
to Laser Cyclo photocoagulation. Immediately after laser treatment, some eye dropsare applied, pressureis
reduced and the eye is kept without movement. The patient must wait for an hour. Then the pressureis
measured. After ascertaining the pressureisstable, the patient is sent home.

An additional dose of eye dropswill be given on the day of the treatment and it must be applied thricea
day for aweek. It must be applied to the eye, which has undergone treatment. The medicines already
given must be continued. There must beaninterval of 10 minutes between applying two medicines.
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Chapter 20
Diseases of the retina

Retinais an important part of the eye and it is made of minute tissue structures. It isthe most inner
layer of the three-layer tissues. The retinais made of nerve fibres, which end in the optic nerve. There
are photosensitive rods (cylindrical cells) and alayer of nerve fibresunder it. At the back thereisthe
yellow spot which isvery sensitive. For the object to be seen clearly the rays must converge on it. Rods
help to perceive the intensity of light and the cone cells help to identify the colour of the object. Rod cells
helpin night vision and cone cellsin day vision. The concavity insidetheretinaisfilled with colourless
clear jelly called vitreous which helpsto keep the three layers apposed to each other.

When retinais affected due to congenital defects, injury to the eye, other physical ailment or old age,
the patient may losevision.

Examine eyes once a year
It isimportant for every one to have their eyes examined at least once a year.

Hypertensive retinopathy

Increased blood pressure causes damage to the blood vessels. In the eye the damaged blood vessels
can cause sudden stoppage of blood supply causing total loss of vision, or can cause bleeding inside the
eye. To prevent this the blood pressure should always be kept under control.

Diabetic retinopathy

Scientific advancement has revolutionised the management of the eye asin other fields. Diabetes
affects many organs of the body including eye, brain, heart and kidneys and many are not aware of it. In
countrieslikethe U.S. loss of visionismainly dueto diabetes. But in developing countrieslike India,
cataract and diseases due to malnutrition are so prevalent that eye diseases caused by diabetes are not
noticeable. But nowadays the number of people affected by diabetes has increased in Indiatoo. Because
of good medical facilitiesavailable, diabetic peoplelivelonger. Inthiscontext, if proper attentionisnot
given, the main organs of the body will be affected. One such organ to be affected is the eye and so, it
must be prevented. Let us see here about how diabetes affects the eye, measures to prevent the disease
and also the modern methods of treatment.

Itisestimated that about 4 percent of the population are suffering from diabetes. Of them 80 percent
get their eyes affected in duration of 15 years.

Eyeinvolvement is seen in 20-40 percent cases of diabetes. It causes cataract, blockage of blood
vessels, and glaucoma. Most importantly blood vessels get damaged. There will be haemorrhage and
cotton wool spots accumulate. Retinais affected and losesits efficient functioning resulting in acondition
is called Retinopathy. The most important fact to be noted is that when such changes are taking placein
the retina, many may not have any symptomsin their eyesight. In the place of damaged blood vessels,
new ones develop and spread through the back. They may burst any moment resulting in haemmorhage.
Then only the differencein sight is noticed. Suddenly there will beloss of eyesight in one eye and then
only such patients will approach the ophthalmologist. But by that timeit would have been too late and
permanent damage would have occurred. As some do not notice any difficulty they may not consult an
ophthalmologist. And when they do it they would have reached a stage beyond any modern treatment.
They will losetheir sight permanently.
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What should a diabetic do to prevent such an eventuality and to control further damage?

The diabetics must control their disease by food restrictions and there by and reduce blood sugar level.
By careful management one can prevent damage to eye. The therapy must be continuous and not inter-
mittent by injection or drugs.

Itisdifficult to predict which type of diabeteswill have eye involvement. The chances are high for
long term diabetics. For, this depends more on the duration of the disease than the amount of sugar
present in urine and blood. Of diabetic patients for more than 25 years, the chances of eye involvement
are 85 percent. Sotheonly aternativeisto get the eye examined. Asthe sugar level istested, the eye also
must betested. If onewaitstill symptoms appear, then he may be affected beyond treatment.

The changesin the eye can beidentified by acomplete eye examination. Though the changesthat
occur in other organs of the body like kidney or brain are the same, the changes that take place in the eye
can bedirectly noticed. It ispossiblefor the patient to get proper advice and follow the prescriptions. There
will beno paininthetest and it iscompleted in afew minutes. One can undergo thetest oncein 3 or 4
months.

If, in some cases, the retina has been damaged to some extent, other tests also must be carried out. One
of themisto inject drug through ablood vessal in the hand, take pictures (FFA) of the retinaand find out
the changesonit. Onthebasisof thetest, the ophthalmologist will give appropriate treatment. If any
patient does not listen to the doctor’s advice, then hewill lose his eyesight. There are drugsto control
diabetes, but there is noneto prevent the changes. But there are procedures using laser to correct the
defects, depending on the nature of the disease. Asstated earlier, diabetes must go in for eyetests often,
and act accordingly.

Theretinais affected in two ways. In some cases, therewill be
leakage, haemorrhage and edema (macular edema) in the centre. If only
the peripheral parts are affected and not the centre, there will be no
changeinvision. If frequent tests are not carried out, the patient may
not be aware of the diseasettill the central part isaffected. If |aser treat-
ment is given before the central part isaffected, loss of vision can be
avoided.

The next typeismore severe. If hypertension also accompaniesthis, - =
the damagewill be severe. Theblood vesselsin theretinawill be blocked Macular oedema
and theretinabecomes|ifelesswithout nutrients. So secondary vessels
develop and they burst causing haemmorrhage. Such patientswill have
the changes for a number of years without any outward symptoms. And
dueto haemmorhagethey losevision suddenly. But, timely diagnosisand
proper laser treatment would prevent loss of vision. Laser treatment will
stop haemmaorhage.

Thislaser treatment which has been found out after alot of experi-
mentation, can prevent loss of vision dueto diabetic retinopathy by 50
percent. But it must be noticed that the state can be stabilised and
deterioration can be arrested. But if diabetes becomes severe, even laser
trestment will not be helpful. Therewill be haemmorhage and loss of
vision.

Haemorrhage in retina

Latest surgical procedures can help restoration of vision partially. Here, the blood isremoved from the
eye and the retinaiis set right followed by laser treatment and introduction of fresh liquid. Patients may get
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sight, just sufficient to move around. Thissurgical procedureisavailablein Indiatoo. So the disease must
be diagnosed early and proper treatment must be given.

Itisimportant that people are made aware of this disease through newspapers, radio and T.V. People
who had diabetic retinopathy must tell others and those who have lost sight must advise others.

In short, 80 percent diabetics have a chance of their eyes affected. Most of them may not be even
aware of the disease, as there will be no symptoms. If they wait for the symptoms, there will be no chance
of recovery. Only proper investigation at appropriate time will give scope for treatment. There are
surgical procedures and laser treatments for the disease. All must be aware of them.

Retinal detachment
When thereisasmall hole or rupturein the retina, liquid seepsthrough its layers.

Retinal detachment isthe result of many reasons. Because of aholein awesk retina, vitreous liquid
seeps through it and detaches it from the adjacent layer. Another cause may be a severe injury to the
retina. There are other reasons also. Treatment for congenital cataracts or high myopic or both, injury to
the eye, haemmorhage in the retina, development of new blood vesselsin the retina are reasons for retinal
detachment. Therisk is 8 times more for myopic patients than others. The higher the defect the greater
therisk. And thisrisk is more prevalent in men than in women. And post cataract operative risk isfound
only 1to 2 percent.

In many cases, a disease called Eale’s disease is responsible for retinal detachment. There will be
frequent and copious haemorrhage. There are a number of researches undertaken to find the reason.
Dueto aninjury, there will be haemorrhage which mixeswith theliquid. These haemorrhageswill coagu-
late and in their places form fibre tissues. They draw the retinainward causing retinal detachment.
Juvenilediabeticsalso havetheir retinaaffected leading to retinal detachment. Retinal detachmentisan
unresolved problem for ophthalmologists. Onefourth of the patientswho get retinal detachment in one eye
will havetheir other eye also affected. There aregenerally no warning signalsfor retinal detachment. But
theremay belightning likeflashesintheinitial stage.

Because of haemorrhage there may be black spotsin the field of vision. Patients may complain of
carbon particlesfalling or of seeing through the cobwebs. When theretinais getting detached, the patient
saysthat he seesacurtain on one side of thefield of vision. If the detachment takes place in the centre, the
patient complains of seeing through water. These symptoms may occur on different occasions.

When the retina gets detached and folded, the entire vision will be blocked. If the diseaseis diagnosed
early, the holes and the places where haemmorhage takes place can be closed and the torn and folded
parts can be brought together. There will be 85 percent cure but this has to be done before the detach-
ment. There may be some interval, say afew weeksto afew months between the
two.

Treatment

Treatment hasto be given carefully. When holesand small quantities of
haemorrhage appear powerful light beams are directed on them to close them.
Thiswill prevent retinal detachment. But for this procedure to be effective, the
changesin theretinamust beidentified before the haemorrhage. Thisprocedureis
ineffective after haemorrhage. Thevisionlost cannot beretrieved. Butit will help
maintaining the sight left. The treatment may have to be repeated more than once
for afew patients.

Laser treatment
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In another procedure, instead of laser beams, cryo is used to close the holes and blood vessels. The
first procedure is done when the holes and haemorrhage are found in back portion of the eyeball and the
second i.e. (cryo) when they are found in the front part of the eyeball.

When thereisretinal detachment, the liquid behind it must be removed; then only it can get itself
attached again. This procedure involves major surgery. Before 1950, a patient undergoing such a surgery
for the retina to be reattached had to spend 28 days in bed, with both eyes bandaged and the head kept
without movement with sandbags. But today’s latest surgical procedures keep the patient recover in a
short period. The success rate is 85 per cent. Improvement in surgical procedures and modern equipments
to examinetheretinaavail ability to estimateits disintegration makesthispossible.

Women who have myopia must remember that they have a higher chance of retinal detachment and
approach the doctors as soon as symptoms occur.

Eale's disease

Now let us learn about the Eale’s diasease. Eale’s disease is the one in which young people have
haemorrhage in the retina. Though it was diagnosed by Henry Eal€'s as early as 1880, the cause and the
course of it are not known. So the treatment also is symptomatic. Thisis a big health problem. Though
thisisprevalent al over theworld, it is more widespread in temperate regions. Onein 200to 250is
affected by itinIndia. In England the incidenceisonein 4800.

Eale's diseaseis generally found among young persons of 20 to 30 years. 70 percent of them are
men. About 70 to 85 percent have both eyes affected. Asit affects young men mostly it is a socioeco-
nomic problem.

Causes of the disease
How Eale’s disease occursis only conjectural. It issurmised that the following may be causes:
Tuberculosis

Allergy to Tuberculosisprotein
Infection in other organs like teeth, ear, nose — Focal sepsis
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Thrombo Angitis Obliterans or Buergers Disease.

Two doctors explained in 1911 that tuberculosis might cause Eale’s disease. Many supported this
conclusion. But attempts to locate tuberculosis bacteria at the site have failed. Many get Eale’s disease
without any sign of tuberculosis.

Inability to locate tuberculosis bacteria at the site of the disease and signs of tuberculosis after recov-
ery in some patients, is given by the positive result of injecting tuberculosis protein in the skin and thishas
made many experimenters arrive at the “ Allergy to Tuberculosis Protein” theory. Results of some experi-
ments also have supported it. For example as an experimental measure, tuberculosis germs were injected
to rabbits to cause swelling and inflammation. There were white corpuscles around the blood vesselsin
theretina. There was inflammation and haemorrhage. But many experiments could not prove beyond
doubt that al patients suffering from Eale’s disease had allergy to Tuberculosis Protein.

Infection to other parts

It issurmised that infection of the teeth, skin, tonsil glands and sinus may cause Eale’'s Disease. This
surmiseis confirmed by the incidence of Eale's Disease in such cases.
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Buerger’s disease

ThisisaSmoker's Disease. When thereis an obstruction in blood vessels, especially in the leg, blood
circulation is blocked; tissues in the toes get shrunk and decay. There will be severe pain. Some experi-
menters are of the opinion that such Smoker’s Disease causes Eal€'s Disease.

Other causes

Other studies indicate that changesin blood cause Eale’s Disease. Blood vessels in the retina have
inflammation and swelling. It occursin other infectious diseaseslike veneral diseases, |eprosy, tuberculosis
which infects man and animals.

So there is no definite cause for Eale’'s Disease. But one can conclude that something happensin
blood circulation which causes haemorrhage in theretina. Perhapsit is due to antibodies in the body.
Initially, due to some external reasons, blood vessels may be damaged. The later devel opments may be
because of reaction in the tissues. But one does not know why these reactions affect the blood vesselsin
the eye and not those in other parts. So it isnecessary to study this problem extensively.

Itisclear that foreign particles causing reaction in the tissues are responsible for Eale's Disease.
Further it must be noted that this disease is prevalent among young men. It affects both eyes, 50% of
them get cured without any treatment and that it is prevalent in temperate regions. Further it is not clear
whether other diseases in the body are responsible for Eale’s Disease. So many causes together may be
responsible for it. No genetic reasons have been attributed to it.

Its prevalence among men, mostly in temperate regions, its relation to sexually transmitted diseases
and environmental causes must be bornein mind. Thereal proven cause for the disease is still a mystery.
Eale's Disease generally causes inflammation of the veins capillaries-. However the capillaries of the
arteries may also be affected. First it begins with the periphery of the retina; then spreads at the back.
Asaresult, knotsin the blood vessel s, development of new blood vessels, recurrent haemorrhage and
complications are formed. The affected blood vessels cause haemorrhage and lead to Retinal Detach-
ment.

Symptoms of the disease

Though 70 to 80 percent have both eyes affected, only one eye gets the disease first. How much
visual acuity is affected depends on the quantity of blood collected in the vitreous chamber and on the
refractory power. Loss of vision is caused by more haemorrhage in the posterior chamber than that in the
walls of the blood vessels. The vision will be so much affected that the patient can see the fingers presented
infront of the eyesor feel light only.

In the beginning, if the back of the eyeis examined one can see the expansion of the veins at the
periphery of theretina, irregularity and discontinuity of theveins. Therewill be slight haemorrhage al so.
When it increases it mixes with vitreous humour and makes it cloudy. When the disease becomes acute,
the capillaries of the artery are affected. This can be diagnosed by injecting flourescein through the vein.
In these places new capillaries can also be seen. After afew days blood collects in the lower part of the
eye socket and the retina can be seen. The coagulation of the recurrent haemorrhage, inflammation of the
retina and detachment of the retina can aso be noticed. Some patients will have inflammation of cornea,
the block in central vein of the retina and Glaucoma.
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There are four stages

1. Theexpansion of veinsand narrowing of the angularity and disconnection of the veins.

2. Dueto changesin the vein, inflammation of the veins and haemorrhage in the retina

3. Haemorrhage that recurs.

4. Inflammation of theretina, Retinal Detachment, Loss of vision. At first Maculais not affected. Some
will have frequent haemorrhage leading to fibroustissuesinfiltration. Thiswill resultin the weakening
of the optic nerves

Signs and symptoms of Eale’s disease

Partial or complete loss of vision in both eyes at ayoung age.

For young patientsthe vitreous humour will become non-refractory and vision will be cloudy.

In one eye, there will be inflammation and star like appearance in macula.
Coagulation of blood and block inthe capillariesor centra vein of theretinain theyoung.

Inflammation of blood vesselsand choroid.

Glaucomain one eye of the young.

Complicated cataract in the young without Myopia.

In the young age, inflammation and membrane growth in the retinain one or both eyes.
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Retinal Detachment in one eye in the young.

It isimpossibleto predict in which of the affected eyes there will be changesin the retina, develop-
ment of blood vessels, haemorrhage, as the symptoms and cause of Eale’s Disease differ from person to
person. Thereis no record of the aggravation of the disease and the connection between myopia, glau-
coma, decay of the optic nerve and scars on theretina. Thereis no possibility of knowing the interval
between the appearance of first symptoms of the disease and first haemorrhage between two recurrent
haemorrhages, the time of formation of new blood vessels and other events in the course of the disease.

Sometimes, it ispossibleto identify the reactions by injecting fluorescein into the retina.

Deciding on the final course of the disease

The final course of the disease depends on the frequency of the haemorrhage and the interval be-
tween two haemorrhages. Because of frequent haemorrhages, fibre tissue will form and spread. Retinal
Detachment, Glaucoma and other complications may occur.

However 50 percent of patients with minor symptoms or one time haemorrhage will get cured
without any treatment. But itisdifficult to decide which of the patients are fortunate like this.

Treatment
Treatment isgiven based on previous experiment time. 1tismostly disappointing.

Treatment isthrough injection.

Anti-tuberculosis treatment

These are usual procedures. Injecting Cartizon through the outer layer of the eye has been found to be
effective.

X-ray treatment
X-ray treatment helpsin reducing the changesin theretina.
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Destroying the affected tissues

Itisgeneraly hold that the new blood vessels and the knobs in the vessels must be destroyed. To do
thisphotocoagulation isadopted. Asblood vesselsand knots coagulate, therewill be small scarsin these
places. This preventsformation of new vessels. Asthe affected parts arein the periphery thistreatment
does not affect the major part of theretina. However, thistreatment may cause complications.

Instead of heart, extreme cells can be used to make the blood vesselsinactive. But there are few records
about it. Though thereisimmediate benefit, haemorrhage will take place again.

Vitrectomy

The posterior chamber isfilled with jelly like substance. Thisgives shapetotheeye. Asduetothe
haemorrhage Eal€e’s Disease mixeswith it, becomes reddish and cloudy and losesitsrefractive nature. It
resultsinlossof vision. Sotheliquidisremoved through surgery and replaced by another suitableliquid.
However, if the retina has been damaged, thereis no chance of improvement in vision.

So the disease must be diaghosed at an early stage and suitabl e treatment must be given.

121



Chapter 21
The care of the eyes of school children

The importance of the eyes for human beings need not be over emphasised. They givelight and life to
man. They are the instruments of knowledge and their symmetric positionsin the face adds beauty to it.
They reflect their inner thoughts and feelings. If they lose their lustre, life becomes meaningless. Soitis
important that one hold eyes dear to one’slife.

Whose responsibility?

Eyesight isbasic for reading and writing. Eyes are windows to the outside world, to knowledge. We
get 85% of our learning through eyes. It isheld that if thereis defect in vision there may be defectsin
mental growth. So, if thereisany problem with the eyesight of children, it must be immediately attended
to and investigated. Then only appropriate therapy can be given. A timely intervention may save eye-
sight. Children constitute 40 percent of our present population in India. Ten crores of them are of school
going age. Their eyesight must be the concern of everyone.

Thisresponsibility falls on parents, teachers and doctors. The first symptomsin defective eyesight of
achild will be noticed by parents. Next, it isthe teachers who have to identify any deviation from normal
vision. Teachersin schools must arrange for medical examination of the children. As such inspections are
done hastily doctorsfail to notice eye defects.

Doctors must examine the eyes of the patients carefully. They must also instruct parents and teachers
about the methods of identifying defective eyesight.
Thefollowing symptomswill help oneidentify the problemsintheeye:
a. Inability to seelettersclearly. Lettersin aline may appear superimposed or zigzag.
b. Writings on the blackboard or cinema cannot be seen unless they are very close.
c. Strain to the eye by continuous reading will cause headache, tiredness, pain or watering in the eye.
d. Unclear —blurred vision.

The appearance of the eye when it is affected

a. Themarginsof the eyelidswill bered and swollen.

Frequent styes

Both eyeswill not be of the same size

Oneor both lidswill be closed asif in sleep

Theeyeballswill be moving across or lengthwise continuously or occasionally (Nystagmus)

What children with defective eye sight experience
One can notice the following modes of behaviour

a. Childrenwith defective vision may strain the eyeswhilereading or doing any work. They may skip a
line while reading or they may have regression. Or they may be slow in reading.

b. They will twitch their eyebrow unnecessarily, they will widen their eye, see with asquint and have
difficulty whilereading.
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c. Keeping books and abjects very closeto the eye, avoiding continuous work of same kind.
d. Squeezing the eyes asif to clear the sight.
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e. While seeing objects near or far away, some will shut or close one of the eyes or unnecessarily bend
their body or bend or push forward the head.

f. Straining the eyefor doing somework continuously and getting tired easily.

g. Faltering or knocking at small stones or objects on the road while walking because of poor vision.
h. Poor performance in school games and sports because of short sight.

i.  Shynessof (sun) light (photophobia) or colour blindness.

j.  Lack of attention in studies and poor performance.

These are different symptoms of defectsin eyesight. Parents and teachers must be alert to identify
such cases. These symptoms may be temporary because of common cold, but if they are persistent,
examination of the eyes becomes imperative.

The defect must be correctly and quickly diagnosed by an expert ophthalmologist in the beginning itsel f
and appropriate remedial measures must be undertaken for prevention or cure.

All children going to high school must be given acolour discrimination test. Colour blindness cannot be
cured. But adiagnosis of such adefect will help treating the child properly especially by discouraging him/
her from taking up studies or profession which require colour discrimination.

Medical examination must include examination of the eye. When thereisany illnessit may affect eyes.
Likewise adiseasein the eye may affect general health. So medical professionals must remember that
examination of the eyeisan essential component of general medical examination. They must also impart
the necessary training to teachers and parentsto identify the defect in eyesight.

Eye care plan

a. Eyesmust be washed with clean water everyday.

b. Towels, handkerchiefsand pillows used by children suffering from conjunctivitis must not be used by
others. Thiswill prevent crossinfection. The child with conjunctivitis must be asked not to rub the
eyeswith thefingers. Thiswill prevent the disease from spreading to the healthy eye.

c. Childrenwith defective eyesight must wear glasses continuously. Parentsand children mustinstruct
them to do so and get such children examined by an ophthalmologist at least once ayear.
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Chapter 22
Squint
Squint isnot asign of luck. It is a state which affects appearance and eyesight.

What is Squint? How does it happen?

When we see an object with both eyes at the same time, they
work together. Though two imagesfall on the retina, the sense of
sight istransmitted by the optic nerve to the brain where both
images are superimposed. We see one object initsdimension and
colour. Thesix ocular muscles connected to the eyeballsare
responsiblefor their movement. Thisenablesoneto movethe
eyeball up or down and sideways. Only if the movementsare
simultaneous, we can see abjectslikethis. All the 12 muscles
must coordinate in thisaction. If the eyesare not straight, the
sensation of the brain will be different between thetwo eyes. The
brain will take the message from the powerful eye and reject that i)
of the other eye. If thisisnot done onewill have double vision. /)
Andtheeyethat isrejected will have sight slowly deteriorate. Squint (left eye)

In short, in certain abnormal conditionswhen one eyefixates
at the object and the other eye turnsin adifferent direction, thisis called the crossing of the eyesor *squint’.
The squinting eyeis often referred to asthe lazy eye or the crooked eye. The scientific namefor squintis
strabismus.

The squint eye may turn in any direction, in, out, up or down.

Theinfant’s eyes are not devel oped enough to see
clearly and to work together as ateam and therefore, they
wander about giving at timesthe appearance of crossing.
This should appear as child grows. If it continues after 6
months, the child surely needsthe attention of an eye
specialist. It must be noted that squint in theinfant may be
an early symptom of Retinoblastoma.

Parents must watch their children from infancy to find
whether they move the eyestogether, whether thereis
extraordinary movement. Some children may keep their
eyesononeside. The corneaof one eye will appear Squint (right eye)
dlightly deflected when the childistired, or sick andin
bright light. The habit of closing one eye, rubbing the eyes often, bathing the eyelids or keeping the objects
closeto the eyes are other symptoms. Such children having such symptoms must be taken to the eye
specialistimmediately. 5 percent of the children between 3 and 5 years have one eye defect or another. In
Indiait isestimated that one crore children have eye defects.

Squint affectsthe sight, personal appearance and personality of the children. A squint child's playmates
ridicule him/her and he/she becomes shy and withdrawn.
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Plan of treatment

a. Glassesto correct the fault

Patching of the good eye

Applying eyedrops or ointments

Special types of exercises

Operation

Myopia and astigmatism can be corrected by glasses
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Patching of one eye

To induce the lazy eye to function properly, the good eye is patched for a few week or even months.
Thisisonekind of treatment. Thiswill help in the correction of double vision. Evenwhen glassesare
prescribed for defective vision, they can be worn along with the eye patches. Children must be encour-
aged by parents and teachersto follow this strictly. They must consult eye specialists often to examine the
eye to estimate the progress. For this treatment to be effective it must be started before 3 years. But it
can be undertaken at least before 10 years.

Instead of patching an eye, eye drops can be applied to the good eye, dilate the pupil, reduceits sight
and induce the lazy eye. But thisisnot desirable.

Out of the six muscles that control the movement of the eye, one of the pair may be strong and
another weak. In such cases the eye will be pulled to the strong side. This also causes squint.

Squint can be corrected by surgery.
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Chapter 23
Cataract

Definition of cataract

Cataract is aterm applied, when the Human lens loses its transparency and becomes opacified.
Hence the light cannot pass through the lensin required level and fall on the retina, to produce aimage.

Types of cataract

Immature cataract
When the lensis not completely opacified and still some amount of clear lensremainsinit.

Mature cataract

When the lens totally opacifies, and it appears white where
thewholelenslosesitstransparency.

Senile cataract

Thisisthe most common type of cataract occurring inthe
general population. Asthe age advanceslikethe hair becomes
grey, the lens also becomes grey then to white. Thethree main
typeswill be Nuclear whenit involvesthenucleus, if it involves
the cortex then it becomes Cortical and when it involves posterior capsuleit is called Posterior Subcapsular.

Mature cataract

Traumatic cataract

This can be dueto athorn injuring the lens, or any other foreign body
entering the lenswherethelenslosesits transparency and becomes cataractous.

Childhood cataract

Thirty five percent childhood cataract are inherited and the rest of them are
dueto various causeslikeradiation, enzyme deficiencies, trauma, etc.

Steroid induced cataract

When apersonisusing topical steroid eye drops, or systemic cortico steroid
tabletsfor aprolonged period then it leadsto cataract formation.

Childhood cataract

Surgical treatment of cataract

Cataract cannot betreated or salvaged by giving medicines. The only treatment of cataract isby
surgery. The surgery for cataract in present day has acquired varied dimensions from a barbaric couching
to the advanced phaco emulsification with foldable IOL surgery in at least possibleincision, bringing
patient the earliest rehabilitation.

Thetypes of cataract surgery
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Intracapsular cataract surgery

If we recollect the anatomy of the lens, it has capsule with an anterior plastic bag like position and a
posterior bag like structure inside which isthe lens matter. Thisislike milk in apolythenebag. The
intracapsular cataract surgery is by removing the lens including the whole bag. A cryo probeisused
which isinserted in adilated pupil and placed on thelens. As the probe becomes colder, the lens sticks to
it. The probe and the lens are pulled through the pupil into anterior chamber and out of the eye.

Extracapsular cataract extraction
Thisisthe most commonly performed surgery throughout the world at present time whatever may be
the technique in practise.

Here the posterior capsule isleft behind. After the advent of intraocular lenses, in the last 10 years
the planned extracapsular cataract extraction with |OL implantation is the most preferred surgery in high
volume ophthalmic centres and in eye camps.

Procedures involved in planned ECCE
Preoperative work up includesthefollowing:

- General ophthal mic examination giving importanceto the pupillary reaction to rule out an optic nerve
or posterior segment pathol ogy

- Tenson

- Duct

- Systemicexaminationincluding
- Blood pressure
- Urine sugar

- Anaesthesia

- Retrobulbar or aperibulbar block with lignocaine

- Facia black

- Eye massage

Preparation of the eye

- Cleaning the external ocular structures, the eyelids, brows and the adnexa with betadine and wash
withsaline

- Lidspeculam
- Fixation of the globe with abinded suture of superior rectus
Standard surgical steps
1. Alimbal or afornix based conjunctival flap elevation
A midlimbal grooveincision, followed by astabincision at 11’ Oclock of limbus
Introduction of visco e astic substance
Closed chamber anterior capsulotomy by can opener technique
Extension of theincision with scissors
Cortex removal by irrigation and aspisation using simcoe cannula
Placement of IOL in the bag
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Wound closurewith interrupted or continuous sutures
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Recent technique
Using phaco emulsification of the lens matter using atitanium tipped probe that has anirrigating and
aspirating part which works under suction pressure.

Heretheincisionis made by making ascleral tunnel and entering the clear cornea. Theincisionismade
2mm from the limbus extending to 6mm, enough insert an optics of thelensonly. Thisisaself healing
wound which requires no sutures.

SICS
Thesmall incision cataract surgery does not recogni se a sophisticated phaco emulsification machine.
But involvesthe same steps as:
Sclerd tunndling
Continuouscurvilinear capsul orhexis of anterior capsule
Hydrodissection
Nucleusdelivery using anirrigating vectis by asandwich technique
IOL implantation
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No need for suturing

Hence the techniques advances with new standardsin the coming millenium for better quality vision to
themankind.
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Chapter 24
Exercises to the muscles of the eye

In chapter 22, we discussed squint, its causes and treatment including exercise to the muscles of the
eye. Here we will describe in detail the exercises to be given to the muscles.

Asindicated earlier, when a person fixates at an object, one eye fixates at it and the other eye turnsin
any direction—in, out, up or down. Thisiscalled squint. The squint is of two types: In one type, the squint
may not be manifest. After certain testsit will be diagnosed. Thisis called Heterophoria. People with this
defect will develop headache, pain in the eye after reading or sewing for along time, photophobia, blurred
or double vision when reading small |etters close to the eye. Such patients will be tested and recommended
to wear glasses. If thisis not effective, certain exercises are prescribed. They are given through instru-
ments.

One of them in Synotophore. This equipment will show whether both eyes have the same image
simultaneously and the extent of the squint. For example, two different images — eg. Car, car shed, man,
house — must fall separately on the retina and the function of the brain merges them. Likewise, two similar
but incompl ete figures must be perceived as asingletotal figure. These will beidentified by the equipment.
If there are defects in these araises, proper exercises can be given through the egquipment.

When there isa slight squint causing headache, burning sensation, pain in the eye after straining and
double vision, exercises can be given with the help of this equipment. Further when there is merging of
images after surgery for squint, exercises are given to stabiliseit.

Cheiroscope is another equipment which gives exercises to see two images together like butterfly and
the net. A pictureis kept and itsimage is reflected by a piece of mirror kept at an angle. The patient looks
at it through + 8 lenses and draws the image on a paper kept under the equipment. In another method the
picture of the butterfly is kept in a place. The picture of the net is kept below the equipment. The operator
moves it asking the patient to catch the butterfly in the net. This enables both eyes to perceive the same
images.

Remy separator is another equipment. On awooden plank of 12" x 2" two different figures e.g. house
and man, drawn on a transparent glass are fixed on two sides of one end. At the other end, the patient
keepsit on the nose and looks through the glass at a distant object. The image of the house will form on
one eye and that of the man on the other. They will appear to be in the same place due to the action of the
optic nerve. This exercise will correct the in-out squint. Further the ability for both eyesto see together
will improve, if affected.

Another method isto use a prism of different powers to assess the degree of squint and to give
exercise. All these exercises can be done only in hospitals

Exercises to be done at home

Two figures of the same size, say of cats will be printed on a post card. There will be some differ-
ences between them. The patient will keep it at distance of 12" to 14” from the face, hold a pencil be-
tween the cats and looking at it move the card close to the nose. Then the patient will see three or four
cats. Of them, one at the centre will appear complete but blurred. The patient will close and open the eyes
till the image is clear. Theimage at the centre will appear clear and the ones near it blurred and separate.
This exercise may be done ten times a day.

The squint which is obvious and can be noticed by othersis called Heterotropia. This cannot be
corrected by exercise. One of the eyes may be affected. If thisis noticed in the child, parents must take
the child to an eye specialist without considering the defect asasign of luck.
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Chapter 25
Headache

Headache is a common symptom, the cause of which can be as simple and harmless as the muscle
tension headache or as serious and dangerous as haemorrhage or tumour in thebrain. Inclinical practice
psychological ‘tension’ headache is seen most frequently.

Pain sensitive structures in the head

Within the cranial cavity the membranes covering the brain, arteries and veins are sensitive to pain.
The brain is not sensitive to pain! Pain in the head isfelt through the 5, 9" and 10" cranial nerves. All
the layers of the scalp are pain sensitive and headache arising from the muscles or blood vesselsis very
common.

Diagnostic approach

History
Most information isderived form determining:

e Thefirst attack or previous attacks
*  Whether onset is acute or gradual (days or weeks)
*  Whether attacks have recurred for many years (chronic)
e Site of headache
e Accompanying symptoms
* Precipitating factors
Thefollowing table classifies causes in these categories:

Cause Associated feature which Recurrent | Further investigations
(if present) aid diagnosis Attacks (if required)
Acute
Sinustis Preceding ‘ cold’. Nasal discharge * X ray nasal sinuses
Migraine Visual, neurological aura,
Nausea, vomiting *
Cluster headache Lacrimation, nasal discharge *
Glaucoma ‘Misting’ of vision Ophthalmologica
‘haloes’ around objects * evauation
Retrobulbar neuritis | Lossof vision (unilateral) Visual Evoked Response
Post-traumatic Following head injury Skull Xray, CT scan
Drugsitoxins Onvasodilator drugs
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Haemorrhage Sudden onset

Vomiting, neck stiffness CT scan

Impaired consciouslevel Lumbar puncture
Infection(meningitis, | Asabove, but moregradual
Encephalitis onset with fever
Hydrocephalus Impaired conscious level

Impaired upward gaze CT scan, MRI scan
Subacute
Infection (subacute, | Impaired consciousleve, CT scan,
Chronicmeningitis) | fever, neck stiffness, Lumbar puncture
Eg.TB,Bran focal neurologicad sgns
abscess
Intracrania tumour | Vomiting, papilloedema,
Hydrocephaus impaired consciouslevd, CT scan

Focd neurologicd sgns MRI scan
Benignintracranid | Vomiting, papilloedema CT scan
Hypertension 6" nerve palsy MRI scan
Tempord arteritis | Thickened, tender ESR

Scaparteies Temporad artery biopsy
Chronic
Tensontype Anxiety, depression
headache
Ocular ‘eyedran’ | Imparedvisua acuity Refraction
DrugsToxins Onvasodilator drugs
Cervica spondylosis| Neck, shoulder, armpain X ray cervica spines

Headache in children

All the causes of adult headache (except retrobulbar neuritis, glaucoma, temporal arteritisand cervical
spondylosis) may cause headache in children. In this age group, the commonest type of headache is that
accompanying any febrileillness or infection of the nasal passages and sinuses.

The complaint of headache by achild should not betaken lightly: the younger the child, the morelikely
the presence of an underlying organic disease. Fever may not only represent amild ‘ constitutional’ upset,
but may also result from meningitis, encephalitis, brain abscess or tuberculoma. The presence of
neck stiffnessand / or impaired conscious level indicates the need for urgent investigation.

Although intracranial tumour s are uncommon in children, when they occur they tend to lieinthe
midline (eg. Medulloblastoma, pineal region tumours. ) Asaresult, obstructive hydrocephal us often
devel ops acutely with headache as a prominent initial symptom.
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Inachild with ‘unexplained’ headache CT scan should be performed:

e |f the presentation is acute

e |f the severity progressively increases

e |f the school performance declines, or other symptoms, eg. Personality change, develop.
e If the head circumference increases

e |f thechildisunder 5 years of age

Headache: Specific causes.

A. Tension type headache

Thisisthe commonest form of headache experienced by 70% of males and 90% of females at
sometimeintheir lives.

Characteristics

Diffuse, dull, aching, ‘band-like' headache, worse on touching the scalp an aggravated by noise;
associated with ‘tension’ but not with other physical symptoms.

Duration
Many hours — days

Frequency
Infrequent or daily; worse towards the end of the day. May persist over many years.

Mechanism
Muscular’ dueto persistent contraction, eg. Clenching teeth, head posture, furrowing of brow.

Treatment
Reassurance
Attempt to reduce psychological stress
Anxiolytics
Anti-depressants

B. Migraine
Migraineisacommon, often familial disorder characterised by unilateral thr obbing headache.

Onset
Childhood or early adult life.

Incidence
Affects5-10% of the population

Female male ratio
Thefemalemaleratiois2:1

Family history

Obtainedin 70% of all sufferers
132



Two recognisableforms exist:

1. Migraine with aura (Classic migraine)

Anauraor warning of visual, sensory or motor type followed by headache throbbing, unilateral,
worsened by bright light, relieved by sleep, associated with nausea, and occasionally vomiting.

2. Migraine without aura (Common migraine)
Theauraisabsent. The headache hassimilar featuresbut it is often poorly localised and its description
may merge with that of ‘tension’ headache.

Theauraof migraine may take many forms. Thevisual forms compriseflashing lights, zig-zags
(fortifications), scintillating scotoma and may precede visual field defects. Such auras are of visua
(occipital) cortex origin.

The headache is paroxysmal, lasting from 2 to 48 hours and rarely occurring more frequently than
twice weekly.

Mechanism

Whether migraineis primarily avascular or neuronal disorder remains controversial. Chemical
neurotransmitters, 5 hydroxytryptamine (5 HT, synonym: serotoninO and noradrenaline seem responsible
for controlling the diameter of extra- and intracranial blood vessels.

Specific types of Migraine with aura

Basilar

Itischaracterised by bilateral visual symptoms, unsteadiness, dysarthria, verigo, limb paraesthesia,
even tetraparesis. Loss of consciousness may ensue and precede the onset of headache. This form of
migraine affects young women.

Hemiplegic
Characterised by an aura of hemoplegia which unusually persists for some days after the headache
has subsided. Often misdiagnosed as a ‘ stroke' . Recovery istherule.

Ophthalmoplegic: characterised by extraocular nerve palsies,usually the 3¢, rarely the 6 Th. These
may result from dilatation of theinterna carotid artery with stretching of the 3 or 6Th cranial nerve
within the cavernoussinus.

Precipitating factorsinmigraine

-Dietary: acohol , chocolate and cheese (contain tyramine)

-Hormonal:often premenstrual or related to oral contraceptive (fluctuation in oestrogen)

-Stress, physical fatigue, exercise, sleep deprivation and minor head injury
Diagnosis
Clinica history with

- occasiond positivefamily history

- travel sicknessor migraine variants (abdominal pains) in childhood

- onsetinchildhood, adolesecence, early adult life or menopause.
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Differential Diagnosis

Partial (focal) epilepsy (in hemiplegic or hemisensory migraine)

Aneurysm compressing 3" crania nerve 9in ophthalmoplegic migraine)
Transient ischaemic attack 9in hemiplegic or hemisensory migraine0
Areteriovenous malformation- giveriseto well-localised but chronic headache

o > wDd P

Hypoglucaemia

Management
(i) Identification and avoidance of precipitating factors
(if) Prophylaxis: - pizotifen (SHT2 receptor blocker)

- Propranolol (beta adrenergic receptor blocker)

- Methysergide (5 HT 2 receptor blockerO
(iii) Treatment of acute attack:

- Simple analgesics (eg. aspirin)
- Sumatriptan (a selective SHT1 agonist)
- Ergotamine
C. Cluster Headache (Histamine cephalogia)

Cluster headaches occur lessfrequently than migraine, and more often in men than women, with
onset inmiddleage.

Characteristics

Severeunilateral pain around one eye, associated with conjunctival injection, lacrimation, rhinorrhoea
and occasionally atransient Horner’s syndrome.

Duration
10 minutesto 2 hours

Frequency
Once to many times per day, often wakening from sleep at night. ‘ Clusters’ of attacks separated by

weeks or even many months. Alcohol may precipitate the attacks.

Mechanism
Serum histamine levelsrise during the attacks, hence ‘ histamine cephalgia’.

Treatment

Antihistamines give disappointing results. Ergotamine and sumatriptan may giverelief.; Inrefractory
cases prednisoloneis used.

D. Giant cell (Temporalo Arteritis)

Giant cell arteritis, an autoimmune disease of unknown cause, presents with headache in the elderly.
Thisissevere and throbbing in nature and overliestheinvolved bllod vessel usually the superficial temporal
artery, although the condition may affect any extra- or intracranial vessel.

Palpation reveals athickened, tender but non-pul satile artery.
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Neurological symptoms
Strokes, hearing loss, myelopathy and neuropathy may result.

Jaw claudication

Pain when chewing or talking due to ischaemia of the masseter musclesis pathognomomic and
occursin ahigh proportion of patients.

Visua symptomsare common with blindness (transient or permanent) or diplopia.

Associated systemic symptoms: Weight loss, generalised muscle aches, polymyalgiarheumaticain
one-fifth of cases.

Duration
The headache isintractable lasting until treatment is started.

Mechanism

Large and medium-sized arteries undergo intense ‘ giant cell’ information, with fragmentation of the
laminae and narrowing of the lumen, resulting in distal ischaemiaaswell as stimulating pain sensitive
fibres. Occlusion of important end arteries eg. the ophthalmic artery may result in blindness; occlusion of
the basiler artery may cause brain stem or bilateral occipital infraction.

Diagnosis
The ESRisusualy high. Blood film shows anaemiaor thrombocytosis. C-reactive protein and
hepatic alkaline phosphatase are elevated. Biopsy of 1 cm length of temporal artery is often diagnostic.

Treatment

Urgent treatment, prednisolone 60 mg daily, preventsvisual los or brain stem stroke, aswell relieving
the headache. If complications have aready occurred eg. blindness, high dose parenteral steroids are
given.

Headache From Raised Intracranial Pressure

Characteristics

- generaised

aggravated by bending or coughing

worsein the morning on awakening; may awaken the patient from sleep
the severity of the headache gradually progresses

Associated features

- vomitinginlater stages

- transient lossof vision (obscuration) with sudden changein posture
- eventual impairment of consciouslevel

Management
Further investigationslike CT scan of MRI scan of the brain are essential.
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F. Headache Due To Intracranial Haemmorhage

Characteristics
- instantaneous onset

- severe pain, sperading over the vertex to the occiput; or described as a“sudden blow to the back of
the head”

- patient may drop to knees or lose consciousness

Associated features
- usualy accompanied by vomiting
- focal neurological signs suggest a haematoma
Management
Further investigations like CT scan and Lumbar puncture are essential.

G. Non-Neurological Causes of Headache
Local causes

Sinuses
Well localised. Worse in morning. Affected by psture, eg. bending. X ray sinuses opacified.

Treatment
Decongestants or drainage.

Ocular

Refraction errors may result in *muscle contraction’ headaches; resolves when corrected with
glasses. Glaucoma does not produce headache without other symptoms, eg. misting of vision, ‘haloes'.
Cupping is seen of fundoscopy.

Dental disease
Discomfort localised to teeth. Check for malocclusion. Check temporomandibular joints.

Systemic causes

Headache may accompany any febrile illness or may be the presenting feature of accelerated hyper-
tension or metabolic disorders, eg. hypoglucaemia, hypercalcaemia.

Many drugs produce headache
- through vasodilatation eg. bronchodilators, antihistamines
- onwithdrawal eg. amphetamines, benzodiazepines, caffeine.
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Chapter 26
Loss of sight due to malnutrition

One can not obliterate from one’'s mind the image of infants and children with protruding rib cages and
pot bellieslying on the lap of their mothers. The pathetic sight is seenin all the underdevel oped countries,
where food is scarce and malnutrition haunts the children.

The eye speciaistsof countrieslike India, Srilanka, Bangladesh, Nepal, Indonesiaand Thailand,
encounter many children with nutritional blindness. Many countriesin Africaand South Americaalso have
large incidence of such cases. The deficiency of vitamin affects the eye, and it is estimated that about half
amillion children become blind every year asaresult of thisdeficiency. In South India 37% of children
losing eyesight suffer from Vitamin A deficiency.

Reasons for children losing eye sight
a. Vitamin A deficiency

b. Infectioninthemother’svaginaduring child birth

c. Injury dueto hitsfrom sticks, crackers

Children below five years are affected by vitamin A deficiency. Asthe effects are seenin the eyein
theform of dryness, itiscalled ‘ Xerophthalmic’ which means‘dry eye'. Night blindness or inability to see
indim light is one of the early manifestations of the disease. There are structural changesin the eye.
Conjunctiva becomes dry and wrinkled. Pearly grey, elevated patches called ‘ Bitot spots’ may be seen. In
severe deficiency corneaisalso involved resulting in complete [oss of vision.

Night blindnessis recorded as early as 1600 B.C and the liver of the sheep was given to treat it. Now
we know that liver has Vitamin A. Jacques Gilmo described the condition in 1585. A Dutch, at the same
time, wrote a poem about night blindness and liver given as cure.

Vitamin A isassociated with protein-energy malnutrition. Apart from inadequate diet, diarrhea,
measl es and diseases of lungs aggravate Vitamin A deficiency. Vitamin A deficiency is noticed in most
economically backward families.

Causes for Vitamin A deficiency

Poverty, ignorance and faulty food habits are responsible for vitamin A deficiency. Inadequate intake
of food rich in vitamin A isthe main reason. When pregnant women have the deficiency, their children
have lessvitamin A in their liver. It must be noted that 95 percent of Vitamin A isstored in liver. When the
child isbreast fed, the child gets poor supply of Vitamin A from mother’smilk poor in Vitamin A. Again
the deficiency occurs when supplementary food is delayed after four months. When the infant has diar-
rhea, measles and other infections of lungs, Vitamin A in the body gets depleted. Further protein-energy
deficiency and other infections affect absorption and storage of Vitamin A in the body leading to Vitamin
A deficiency.

Signs of Vitamin A deficiency

Night blindness

Thefirst manifestation of Vitamin A deficiency is night blindness. Thisis caused by the damageto the
cylindrical light sensitiverod cellsin the retina. Patients with this defect can not seein dim light, and at
night. The disease can be noticed when the child faltersin the dimlight or when he is not able to eat
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properly. They must be given trestment at once.

Bitot spots

This symptom wasfirst noticed and explained by the French doctor called Bitot in 1863. Conjunctiva
becomes dry and wrinkled. Pearly grey elevated patches are seen. Now the number of children below five
affected by thisisless. But it ishigh in school going children.

Dry conjunctiva

The conjunctival epithelia becomes dry due to lack of tears. When the disease becomes acute, cornea
losesits brightness and will be bluish white.

Corneal ulcer

There are other reasons for corneal ulcer. But it is also due to the dryness of cornea. The layer of the
corneawill be partly or fully damaged. Thisresultsin lesions, making cure difficult.

Corneabecomes soft and gets dissolved. Theliquid inside will come out asthe eye ball will shrink.
Thiswill take place very quickly.

Lesion or scar appearsin the corneawhen thereisinjury or infection to it to children with malnutrition.
Itis held that this occurs when there is a deficiency of Vitamin A and protein.

These signs and symptoms need not take place one by one in that order. If it is accompanied by
infection like measles, cornea becomes ul cerated.

Treatment

Assoon as Vitamin A deficiency isnoticed in children between 1 year and 6 years, Vitamin A of 2
lakhs U must be orally administered. It must be repeated next day and after one month.

For children below 1 year or weighing below 8 kilo, the same treatment is given with areduced dose
of 11akh IU.

Prevention of Vitamin A deficiency

Vitamin A isafat-soluble vitamin and is present in animal foods such as butter, eggsand liver. Itis
stored in liver and used by the body whenever required. When the child has an attack of diarrhoea,
measles etc., administering 2 lakhs U of Vitamin A will prevent deficiency. Likewise breast feeding
mothers must be given asimilar dose of Vitamin A. The children will get it. Mothers must be given
Vitamin A within amonth of child birth. When the child findsit difficult to see sunlight, it must be given
vitamin A supplement. The breast milk immediately after child birthisrichin vitamin A and it must be
giventoinfants. Breast feeding till 6 months ensures agood supply of it. Vitamin A isfound in green leafy
vegetables drumstick leaves, carrots, curry leaves, mint and coriander leaves, yellow pumpkin, papaya,
radish, tomatoes and mangoes, milk, eggs, fish, liver, fish liver oil etc. PapayaisrichinVitamin A. There
arefalse beliefs about eating it. Children and mothers can eat it without fear. Children below five years
must be given one glass of milk a day.

50 grams of leaveswill give enough Vitamin for adults. Children below six get enough Vitamin if they
are given 50 grams of any leaves cooked in any form liked by them. After cooking it will fill atablespoon.
It can be mixed with other items of food. Small children can be given papaya and mangoesrichin
carotenes or milk, egg and liver richinretinol. In villages, vegetablesrich in Vitamin A which are easily
available must be given to children.

Vitamin A isfat soluble. For Vitamin A to be absorbed a small quantity of fat isrequired. So some oil
or fatty food must be added to the diet daily.
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Chapter 27
Penetrating injuries of eyes

Injury of eyesisan emergency situation and mandates urgent attention. As cornea occupies the major
part of theeye, it getshit in most injuries. Sharp instruments, rods, bricks, glasses, nails, flying missile,
metallic particles, blasts and road accidents may causeinjury to eyes.

The conjunctivamay also be affected. If the object is big the eyelids also may be injured. Assoon as
the injury occurs, the eye must be bandaged and the patient must be taken to the nearest hospital. There
the nature and depth of the injury and the effect on sight will be examined. It must be bornein mind that
foreign particlesflying fast may hit the eyeballs and get lodged inside the eye. It may be an iron particle or
glass or piece of wood. If thereis penetration, an X-ray has to be retained 1.O.F.B (metallic) can lead to
long term complications taken.

If theinjury to the corneaiswith uniform edgeslike acut, it will heal without any complications. It
will have aminute scar. Before suturing the wound caused by glass pieces, the edges of the wound must
be closely examined for glass pieces. If thereis protrusion of iris, immediate surgery is recommended.

In cases of damage to conjunctiva, corneaand iris, carefully planned surgery must be undertaken.
Surgery must be done at the earliest convenience. It isimportant to remove foreign particleslodged inside
the eye. The particlelodged in the wound or in the anterior chamber must be removed during surgery.
Before attempting to remove the particle present in the anterior chamber the exact place must be located.

Particles lodged in the lens

A particle penetrating the eye and getting lodged inside takes place in industrial accidents. Generally
adults between 30 — 40 years are affected. People handling hammer, chisel and needle are affected most.
The metallic particles penetrating the eye may get lodged inside the eye at the back. Flying particleslike
bullets may go to the bone cavity. The examination, records after all tests, the wound of penetration in the
eye and about the extent of damage to the tissues. The metallic objects lodged at the back (posterior
segment) were removed from behind the back with the help of electromagnetic instruments. The particles
embedded in the front are removed from the front of the eye itself

Results of investigation

Most of the injuries, unless unexpected, can be prevented. 1/3 of the peopleinjured in the eyes are
below 10 years. Many reach the hospital very late. The delay may cost sight. The use of ‘operative
microscope’ helpsin careful examination of the eye and planning on the course of the surgery. Operation
with the help of microscope has restored eyesight to many. It is possible to unite the edges correctly by
sutures.

If the penetrating injury occursin early age, the eye may become less active and lose eyesight either
because the cornea develops a scar, or because of changes behind the lens. The removal of particles
penetrating the eye does not ensure eyesight. Only 25 percent got back their sight. Asfor others, they
could not get better vision. Likewise when particles embedded in the front of the eye are removed the
tissues are not damaged as against removing those lodged at the back. So vision isimproved in such
cases. In cases of magnetic foreign bodies — the foreign bodies can be removed and hence have a better
prognosis.
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So safety measures must be strictly followed.

Because of the penetrating injury to one eye, the other eye also may get affected. Thisis called
sympathetic ophthalmitis. The eyethat is affected isthe inducing eye and the other eyeis sympathetic
eye.

Theinflammation stretches from the outer surface throughiiris, ciliary body, and choroid to the optic
nerve. So both eyes are affected.

Signs and symptoms

The primary reason is the penetration after accident or surgery. If irisand ciliary muscle areinvolved
insuchinjuries, therewill be sympathetic inflammation. Thisisdangerous. Sympathetic ophthal mitisis
also observed when thereisinjury and penetration in the cornea. But suppuration prevents devel opment of
sympathetic ophthalmitis. A few days after the injury to one eye, the other eyeis affected. It takes more
than 10-15 days. But if theinjury ishealed well, the other eyeis not affected. The first symptoms are
irritation and watering in the healthy eye before the onset of sympathetic ophthalmitis. There may be pain
and low vision. Many changes may take place inside the eye also.

Treatment

Prevention is always better. Occasionaly, in badly lacerated eye the affected eye may have to be
removed. When thereisno possibility of restoration of sight, it is better to removeit within 10 days. Itis
to be removed when the injured eye gives unbearable pain and when there is no light perception.

However, if the sight can be stabilised in the injured eye, we must wait. The patient with sympathetic
ophthalmitismust be closely watched. Applying atropinedrops, giving corticosteriod orally and locally, the
hot water fomentation, rest and wearing dark glasses may be helpful. Careful treatment will restore
eyesight to many.
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Chapter 28
Ocular and periocular tumors

The eye along with its surrounding structures like connective tissue, nerves, blood vesels, fat, muscles
and glands have the potential to giveriseto virtually any known neoplasm anywhere in body. However,
certain types of tumors are more common and specific to thisorgan. A brief discussion of the more
important tumor follows.

Lid tumors

Lid tumors are generally seen in older age group and in people who are more exposed to sunlight.
Neoplasia must be suspected in any new growth appearing on the lids and growing; and in any preexisting
growth which increases in size, gets ul cerated, changes colour, becomes painful or leads to loss of mea-
sures undertaken. The most important lid tumors are:

1. Basd cell carcinoma
2. Sguamouscell carcinoma
3. Sebaceous cell carcinoma

Basal cell carcinoma

It isthe most common malignant lesion of the eyelids. It occursin old age, is more common in white
skinned people and involves lower lid in maximum number of cases. Basal cell carcinoma appearsin two
formsclinicaly. It may appear asanodule on the lid with overlying fine blood vessels, loss of ciliaand
with or without ulceration. The second typeis a diffuse variety wherein the tumor causes thickening of
the involved area and appears without any clear cut boundary. Basal cell carcinoma causes destruction of
theinvolved areas. It spreadsto involve other parts of the lid and in advanced cases, the orbit. But
metastasis, that is, spread to other parts of the body does not occur. The treatment is surgical excision of
theinvolved area along with asurrounding rim of normal tissue, so that all the tumor massincluding the
one which is not visible to the naked eye, isremoved. For patients who refuse surgery or who are unfit
for surgery radiotherapy and/or cryotherapy can be done.

Squamous cell carcinoma

It isthe second most common malignant lesion of thelids, after basal cell carcinoma but occurs much
lessfrequently. Itisoutnumbered by basal cell carcinomaby 10:1. Clinically squamous cell carcinoma
appearsasanodular or an ulcerated lesion onthe eyelid. Unlike basal cell carcinoma, this neoplasm hasthe
potential to spread to distant body organs, apart from local spread. Therefore the treatment in the form of
surgical excision with arim of normal tissue or radiotherapy hasto be much more aggressive and faster to
achieveacure.

Sebaceous cell carcinoma

Thismalignancy israre as compared to basal and squamouscell carcinoma, nonethelessisimportant as
it can be mistaken for achalazion. Sebaceouscell carcinomaarisesfromtheglandsinthelids. Most
commonly the gland involved is meibomian in tarsus. The tumor appears as a growth from the tarsus with
loss of ciliain the affected area. The upper lid isinvolved much more frequently than lower lid. However,
the tumor is often misdiagnosed as chal azion must be looked at with suspision and biopsy of thelesion
taken. Sebaceous cell carcinomaistreated, as other lid malignacies by wide surgical excisionincluding a
rim of normal tissue.
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In any case of lid malignancy, after the removal of the tumor a defect remains. This defect needs
reconstructive surgery to give proper shape and function to the lid. If the defect issmall it can be cor-
rected by mobilising additional tissue from the nearby area of lid and closing the defect. But, if the defect
islarge, grafts are needed. These grafts can be taken from other lid of the same eye, lids of the other eye,
pre and post auricular area etc.

Intraocular tumors

The most important intraocul ar tumor isretinoblastoma. 1t isthe most common intraocular malignancy
of childhood, occurring in 1 out of ever 15,000-34,000 live births. The average age of the child when the
tumor isdiagnosed variesfrom 1 to 3 years. About 25-30 percent of the cases having retinoblastomahave
it in both the eyes and pass on the tumor to next generation, that is, itis hereditary. 50-55 percent of the
retinoblastomacases are unilateral and non hereditary. Retinoblastomafrom neurosensory retinaand grows
either towardsthe vitreous cavity or towardsthe choroid. A child harbouring retinoblastoma presents most
commonly with leukokoriaor awhite reflex from the eye—amourotic cat’seyereflex. Diagnosisishby
visualizing the tumor mass projecting from retinainto the vitreous cavity. The casesinwhich thetumor is
not seen but thereis a suspicion of the tumor, are advised ultrasound and/or CT scan. Retinoblastoma
spreads by invading the choroid and the optic nerve. Metastasisto various parts of the body occurs once
the tumor cells enter the blood stream. The treatment should beinstituted as early as possibleto avoid
distance spread which shortensthe life span of the patient. 1n most of the cases, by the time the malignancy
isdiagnosed, itisquitelate. Therefore, the treatment is enucleation of the eyeball. In casesinwhichthe
tumor issmall, laser photocoagulation or cryotherapy can betried. Onthe other hand, if the tumor has
progressed that much, that it involvesthe orbital structures, exentration of the orbit with radiotherapy are
indicated.

Orbital tumors

Theorbit, with itscomplex architecture comprising of the eyeball, extraocular muscles, nerves, vascula-
ture, fat and glandsis capable of giving rise of varioustumors. A brief discussion of therelatively more
common orbital tumorsisgiven below.

Rhabdomyo sarcoma

It isthe most common primary malignant orbital neoplasmin children. Rhabdomyo sarcomaarises
from the embryonic remnants of mesoderm. Clinically it presentsasrapidly progressing painless proptosis
in7-8year old child. Rhabdomyo sarcomaisahighly malignant tumor, whichinvolvesremoval of al the
orbital contentswith the tumor mass. Radiotherapy and chemotherapy have also been successful in treating
the condition. However, if metastases occurs, it significantly lowersthe patientslife span and chemotherapy
istheonly treatment option | eft.

Leukemia

Theacuteform of leukemia, specialy all acute mycloid leukemia, may cause proptosisdueto orbital
infiltration. Most commonly the child develop acute bilateral proptosis. Peripheral blood smear showsthe
leukemiachanges. Thetreatment ischemotherapy.

Optic Nerve Glioma

Thistumor occursin the firs decade of life. It arisesfrom astrocytes within the optic nerve and causes
enlargement of the optic nerve. The child having optic nerve gliomacomeswith mild proptosis and visual
loss. Optic nerve gliomaisavery slowly growing tumor, so it can be observed. Surgical excision entails
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resecting the affected optic nerve, thereforeit is undertaken only if the vision is profoundly less than
normal. Optic nerve gliomacan haveintracranial extension with time making regular follow up
manadatory.

Cavernous Haemangioma

Cavernous haemangioma s one of the commonest orbital tumors seen in adulthood. It causes a
slowly progressive painless proptosisin ayoung adult. Visionisnot affected. The origin of the tumor is
probably progressive opening and dilatation of preexisting abnormal blood vessels. Thetumor iswell
encapsulated and consists of vascular spaces. It does not spread to other organs in body. Surgical
excision of thetumor, toto, iscurative.
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Chapter 29

Foreign particles on the eye

Specks of dust, waste and carbon particles, blown by wind may stick to the surface of the eye. If itis
not removed at once, it will causeirritation and opening the eye will be painful. If it sticksto the cornes, its
epithelium will be damaged and an ulcer might develop. Ulcer in the cornea affects eye sight. Bacteria,
virus and fungi may enter the eye, multiply and cause alot of problem. It takes long time for the ulcer to
heal and depending on the scar, the sight may be affected permanently.

If foreign particlesfall on the eye, it must be washed with clean water. The affected person must be
made to lie comfortably and akidney dish is kept above the ear. Clean water must be poured slowly asking
the patient to roll the eye and widen it. The whole eye must be washed. If the foreign particle does not
stick to the eye but liessimply onit, it will be washed away. But if theirritation continues even after
washing the eye, and if the particleisvisible, the patient must go to the doctor. He will remove the particle
after applying local anaesthesia. It must be realised that rubbing the eye or batting the eyelids will make
the particle stick more firmly and thiswill damage the eye tissues.

So if aforeign particle is seen on the cornea, no attempt must be made to remove it. After bandaging
the eye, the person must be taken to the doctor.

Construction workers, and workersinvolved in white washing buildingswill suffer from lime, mortar
and cement injury in the eye. These substances will cause irritation and severe injury to the eye. Children
playing with polythene bags containing soap nut powder, or lime will get them in the eye. Then the eye
must be washed with clean water continuously. The wash should be copious. The patient must be taken to
the doctor immediately

Acidic or alkaline substances may fall on the eye of people working in laboratories or certain industrial
units. Eyes must be washed with clean water and the person must be taken to the doctor. The substances
causing irritation can be removed. These substances which burn the tissues cause ulcers on the surface.
When they heal the conjunctivawill stick and the patient may not be able to open the eyes.

Ten days after birth, some infants, may have watering and pus in the eye and they will not be able to
open their eyes. They must be taken to an eye specialist immediately. Thisis caused by the microorgan-
isms present in the vagina of the mother during child birth. If they are not attended to immediately, they
may losetheir eyesight.

Pieces of stone or particles of iron may enter the eye, and may penetrate the cornea of people working
in smithiesor lathes. Thiswill cause pain and might affect eye sight. When this happens, the affected eye
must be lightly bandaged and the patients must be taken to the doctor.

Car accidents and crackers may causeinjury to the eyes. Only an eye specialist can estimate the extent
of damageto the eye. There may be haemorrhage and this unprotected state may allow microorganismsto
enter the eye and cause infection. So a clean piece of cloth must be kept on the eye and bandaged. The
patient must be taken to the doctor.

When the eyelids and the tissues around it are hit hard, there will be haemorrhage and the blood collects
in the cavity and coagulates. There will be black eye. There might not be any injury or the eye may have a
blow out fracture. The eyelids may swell anyhow, they must be separated and the eyesight must be exam-
ined. The eye specialist will examinewhether thetissues around the eye are damaged and will givetreat-
ment.

144



Children playing with sharp objectslike rods or sticks, may be hit by the sharp objects. When the
agricultural labourers plough the fields, mud may splatter and fall onthe eye. Eye hasto be cleaned with
pure water several times. If athorn has prick, occurs the cornea may be damaged. The eye must be covered
with aclean piece of cloth and the patient must be taken to the doctor. Many patients approach the eye
specialistsonly with corneal ulcer because of native medication. Even when theinjury heal stherewill be
permanent damage to the eye in the form of scars.

Invillageswhen aparticlefalson the eye, it isremoved with the help of the tongue of aquack. This
practiceis harmful. If the foreign particle is embedded, it cannot be removed by the tongue. The microor-
ganisms on the tongue will cause infection.

In acute congestive glaucomathere will be unbearable pain, reddening and watering of the eye with
headache and vomiting. Such cases must immediately approach an eye specialist. He will start the treat-
ment to reduce pressure and save eye sight.

Sometimes cataract may mature and burst. It will be painful. If it isnot surgically removed, there will
be pain with loss of eye sight.

Whatever be the defect, applying herbal juice or self medication will cause complicationsleading to
lossof sight.

How to prevent injuries to the eye

Athome

Many household equipments may causeinjury to the eye
* The nozzle of the vaccum cleaner must be kept away
*  Wear protective glasses while using strong chemicals

Inindustries

When engaged in work, flying missileslike metal particlesmay fall on the eye.
e Always wear protective glasses

e Examinethe instruments before use. Follow the procedures given

e Useprotective mask whileinvolved in welding or similar work to protect the eyesfrom the welding
flash

* Inmany cases, carelessness, may cause injury to the eyes of children. Toys or playing objects may also
cause injury. So when choosing atoy, bear in mind the age of the child and his ability to use them.
Avoid giving bow and arrow or gun to the children. When children play, their parents/teachers must
watch them carefully.

e Do not alow the children to play with sharp articles like scissors and knives.

Inthe garden
Many garden equipments and chemicals may cause injury to the eye.
» Do not alow any oneto stand in front of you while removing the grass.

e Children must be careful while walking under branches of trees. The nozzle of chemical sprayers must
be kept away from the user.

145



While washing the car
*  Remember that the exhaust fumes and sparks may cause severe injury to the eye.

e Put out cigarette or open flame before opening the bonnet. If you want to see the engine at night, do
not use open flame; use atorchlight; use protective glasses ready. Don’'t lean on the battery while
joining wires. While watching a game keep away from places where crackers are exploded.
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Chapter 30
Enucleation and artificial eye fitting

It is unfortunate that one should lose an eye. In order to save life or to save a healthy eye, diseased
eye has to be removed. This chapter deals with conditions which require it, the after effects and how
artificial eyefitting is done to restore facial appearance.

In enucleation, the eye ball and a part of the optic nerveisremoved. The outer layer (conjunctiva) is
left back. The magjor reasons for removing the eye ball are:
a. Tumours of the eye
b. To savethe healthy eye when the other eye has inflammation due to severe infection.
c. When the eye is damaged beyond recovery in accidents or attacks.
d. Painful blindeye

There are two procedures by which the eye is removed depending upon the nature and type of the
disease. In one procedure, the sclerais kept intact and all the inner parts are scraped. Thisis called
evisceration. In another procedure, the eye ball is completely removed and thisis called enucleation.
Whatever be the procedure, the pain subsides immediately. In corneal ulcer and perforation, contents of
the eye come out and the eye will shrink with time. In such cases artificial eye cannot be fitted.

Thefollowing complicationsmay arise dueto enucleation

A. Change in the shape of the socket

When the eye is removed many changes take place in the structure and functions of the socket.

i. Thesupply of blood becomes|ess.

ii. Thefatty substance protecting the eye from shock and pressure will shrink and become small in size.
iii. Themuscle controlling the eyelids weakens.

iv. If theeyeisremoved in childhood, the socket boneswill not develop properly.

B. Sympathetic ophthalmia

Asalready pointed out in chapter 27, following injury to one eye or after surgery, the choroid, irisand
ciliary muscles may beinflammed. The other eye also can devel op similar inflammation. Thiscondition
called Sympathetic Ophthalmia. The infection in one eye may affect the other through the optic nerve
because the optic nerves of both eyes cross each other under the cranium. Sympathetic ophthalmia does
not occur immediately. It can even occur after months or years. But if the injured tissues of the eye get
healed, the other eyeisnot generally affected. Symptoms of sympathetic ophthalmiaareirritation, watering
and photophobia. There will be pain and dimness of sight. They may subside and recur.

The onset of Sympathetic Ophthalmiamay be slow or may be sudden severe. The eye becomes red
and the irritation becomes severe. A close examination (with slit lamp) will reveal the changes. When it
becomes severe the iris become thick and will have new blood vessels on it. The intraocular pressure will
increase. The vitreousfluid will become turbid and opaque. Finally there will beretinal detachment.

Treatment

The onset of the above state must be prevented. When it is certain that the restoration of vision to the
affected eyeisnot possible, it must be surgically removed within 10 days of injury/infection in order to
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save the healthy eye.
But, if it ispossible to save sight at least partialy, removal of the eye may not be necessary.

In the early stages of Sympathetic Ophthalmia, atropine drops, cortesone, and antibiotics must be
given. The eye must be given rest. The general health of the patient must be maintained, as the treatment
will be prolonged.

Haemorrhage

When the eye is removed, there may be profuse bleeding. Before cutting the optic nerve, it must be
squeezed well and blood vessels must be incinerated. Bleeding can be further presented by pressing with
sponge like gelform or layers of gauze in the socket.

Rarely, while removing the eye, perforation in the eye can a so occur accidentally. The muscle
controlling the eyelid, conjunctiva and tenons capsule must not be damaged at any cost.

Infections

After surgery, the socket can be infected. This can be treated with antibiotics administered orally or
directly to the socket by application of topical drops.

Drooping of the eyelid

During surgery, the upper muscles controlling the eye will be strained. The third nerve fibres of the
eye and the muscles controlling the eyelid lose their strength. So the eyelid will droop fully or partly. Care
during surgery will prevent such complications.

Shrinking of the tissues of the socket

If the conjunctivais not separated from tenons capsule carefully, the socket will become elevated and
it will becomedifficult tofix artificial eye.

Cysts

Cysts may form in 20% of the patients after surgery. If they are big it will be difficult to fix artificial
eye and they may have to be removed.

Evisceration
Hencethereisno need to removethe eye compl etely, the conjunctivaand tenons capsul es are kept
intact, the damaged inner partsare scraped.

There are many advantages

a. Therewill belittle change or damage to the socket. Complications are averted. The muscles connect-
ing the tissues of the eyelid and the tissues controlling the conjunctiva are al so not damaged. So the
movement inside the socket is not affected much.

b. Sowhentheartificial eyeisfixed, thereispossibility of good movement. The drooping of the eyelid
and other complications do not occur after surgery.

c. Some experts are of the opinion that when the eye is removed because of serious infection range, the
tissues of the socket and brain may be infected causing inflammation of the membranein the brain.
So, in such conditions of infection, evisceration is better. But othersfeel that the possibility of such
infectionisless, because of modern antibiotic therapy.
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d. Both procedures are equally good to alleviate extreme pain.
e. Evisceration can be done easily and in ashort time. So thisis suitable for weak patients.
The surgeon has to decide which procedure is better for a particular patient.

Fitting artificial eye

After removing the damaged eye, an artificial eye made of acrylic may be fitted to give an appearance
of area eye. After fitting artificial eye, the socket will not look empty. The lashes do not cause irritation.

The artificial eye hasto be fitted as early as possible after fitting, the wound heals after surgery, at
least within amonth. It must be washed and kept clean. It cannot be removed during sleep at night. In
case of problem due to the artificial eyesit must be changed with care.
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Chapter 31
Dispensing of spectacles

This chapter deals with the dispensing of spectacles. The raw material used to make lensis known as
‘Blanks’. There are number of varieties of blanks with varied diameters and thickness according to the
power required. By means of machines known as spindle machines or by surface generators, the required
curvature is made and then smoothed and polished. After finishing both sides the lenses are checked and
they arefilled in aframe.

Blanks are imported from U.S.A., U.K, Germany and other countries. In our country thereis blank
manufacturing unit at Durgapur but it isinadequate. So we have to import blanks from outside. Depend-
ing on the power required we select the blank for example for a cataract lens of +120 Dsh the blank must
be 14mm thickness and 5mm diameter. Bifocal blanks, which are used for distance and near, are aso
being imported. Thiskryptok bifocal blank ismade up of crown and flint. Flint button isfused with the
crown at the reading area. For each power there are separate die (tool) to produce the curvature on the
blank. The toolsthemselves will change the curvature after grinding lenses several times and they are to
be set correct by trueing and testing with a metal guage. When the two surfaces are ground and polished,
they are marked, cut, edged and fitted in a already selected frame.

In optical shops different varieties of frames are arranged and displayed. These frames are made of
different varieties, plastics, shells, and metals. These materials are mostly imported from other countries.
Some of them are produced in our country. Costly frames are imported from foreign countries and the
cost will depend upon the size and the quality of the frame.

Patients with the spectacle prescription given by the doctor go to the optical shop for purchasing
spectacles as per the prescription. They select the frame according to their choice, taste and fashion. The
optician will ultimately help in deciding the suitable frame. The lenses were prepared as per the prescrip-
tion, some times readymade lenses are available. Then lenses are examined for the power axis etc and
optic center ismarked. The two optic centers are kept opposite to the pupillary centers. The |.P.D. (Inter
Pupillary Distance) is usually written in the RX. The other face measurements are taken at the optical
shop by the salesman. The correct centering is needed to avoid prismatic effect and the subsequent
discomfort and if the prismatic effect ismorein the vertical meridian it can produce diplopia

Afterwards the spectacles are tested in lensometer for its power axis and centering and sent to the
sales counter. The spectacles are worn in the patient’s face, and adjustments are done if necessary.

After wearing glasses patients may complain about headache, blurred vision and discomfort. Patients
wearing spectacles for the first time will have some adaptive symptoms but if it persists even after two
weeks then causes must be investigated. These may be due to decentring, power variation, axis not being
correct, theframe not suitable, vertex distance problem, error in pantoscopic tilt, base curve difference of
the old glass and present glass, incorrect segment height in bifocals etc.

Some patients wearing photochromic lenses which will darken in out-door and become clear inindoor.
Research shows that this glasses keep the pupil dialated, more rays are allowed in so that they are likely to
get cataract earlier. They are of many, types photogrey, photocrown. They are also called sun sensor or
photo chromatic lens.

In addition to bifocals there are trifocals and multifocals. The latest of the multifocal isprogressive
lenses or varilux lenses which can be used for any presbyopes. Thisgivesclear vision from infinity to
near and resembleslike asinglevision glass, having no segment margin. Thislenswill have no jump
effect and chromatic aberration.
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There are protective lenses such as tinted |enses to absorb harmful radiation such as ultra violet and
infrared rays. Unbreakable or toughened lenses are useful for children and other people working in
hazardous circumstances.

Anti reflection coating lenses are very useful for driversin the night to avoid ghost images formed by
reflections from the surface of the lens and glare.

Theory classes for optician trainees
Introduction
Anatomy and physiology of the eye
Optics
Refractive errors
Types of lenses (spherical and toric cylindrical lenses, bifocal, trifocal, toughened)
L enses formation (Ilensometer)
Thicknessof lenscalculation
Centering and decentering
Prismatic effects by decentering lens
. Surface power calculation
Surfacing and grinding
. Cutting and fitting of lensesin frames (glazing)
. Lensesinspection
. Optic center marking and axis marking
. Tramposition: smpleand toric
. Writing of prescription
. Varilux or progressive lens, types and mechanical details and fitting procedure
. Tinted lenses
. Polaroid lenses
. Anti reflection coating
. Photo chromatic lenses
. Lenticular lenses
. Types of frames
. Frame selection
. Counselling and communication skills
26. Face measurements salesmanship
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Types of spectacle frames
* Materials used in frames

* Frame measurements

e Typesof faces

»  Choiceof colour

e Final fitting adjustments

* Fina checking

*  Find fitting and manipulation

*  Checking bifocal fitting

* Advicetopatients
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