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CHAPTER 1

INTRODUCTION




INTRODUCTTION

Anatomic considerations:

The eyes are complex sense organs that have evolved
from primitive light-sensitive spots on the surface of

invertebrates.

The outer protective layer of the eye ball, "the sclera",

is modified anteriorly to form the transparent cornea.

Inside the sclera is the choroid, a pigmented layer
that contains many of the blood vessels which nourish the

structures in the eye ball.

Lining the posterior two thirds of the choroid is the

retina, the neural tissue containing the receptor cells.

The crystalline lens is atransparent structure held in
place by a circular lens ligament or zonule which is attached
to the thickened anterior part of the choroid, the ciliary

body.

The ciliary body contains circular and longitudinal

fibres that attach near the corneoscleral junction.

-



In front of the lens is the pigmented and opaque iris,
which is the coloured portion of the eye. Variation in the
diameter of the pupil can produce up to 5-folds change in

the amount of light reaching the retina.

The space between the lens and the retina is filled
primarily with a clear gelatinous material éalled the vi-
trous humour. Aqueous humour is produced .in the ciliary
body by diffusion and active transport. It flows through
the pupil to fill the anterior chamber of the eye. It is
normally reabsorbed through a network of trabeculae into the
canal of Schlemm, a venous channel at the junction between

,. (D

the iris and the cornea (anterior chamber angle

The aqueous humour is chiefly responsible for mainte-
nance of the intraocular pressure, and hence the constancy
of the optical dimensions of the eye ball.(z) It carries
glucose and amino-acids and mediates the exchange of respi-
ratory gases. It also contains a high concentration of

(3)

ascorbic acid.
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Physiological considerations:

Intraocular pressure (I.0.P.) is defined as the pressure
exerted by the contents of the eye against its containing

wall.(a)

Intraocular pressure is considered normal within the
range of 10 - 22 mm Hg, but ranges more widely in the gene-
ral population. Diurnal variation of 2 - 3 mm Hg is normal;(s)
This pressure is higher than the pressure in any other cham-
ber in the body; this is necessary for proper refraction of
the incoming rays since it maintains a good curvature of

(6)

the cornea,

The I.0.P. is determined by the volumes of the various:
components within the eye which cause pressure to be exer-
ted outward, the intrinsic compliance, and the external com-

(4)

pressive forces which cause pressure to be exerted inwards.

The components within the eye that can undergo signi-
ficant changes in volume include aqueous humour and blood.
Changes in these volumes can significantly alter intra-

(4)

ocular pressure.

Aqueous humour is the most important factor that affect
the I.0.P. and it fills the anterior (0.25 ml) and posterior
(0.06 ml) chambers of the eye. The amount present at any

(7)

time is dependent on the rate of the formation and drainage.



Aqueous humour is formed in the epithelial cells of the
ciliary process by an active secretory process. This
accounts for two thirds of, its production, while the other
one third comes from simple filtration, through the anterior
surface of the iris to the anterior chamber.(s) External
compression of the globe, either through extraocular muscle
contraction or otherwise, can produce direct and indirect
increase in IOP by inducing changes in the volumes of the
intaocular components.(a) Besides, IOP is under control of

the diencephalon through neural and humoral effects.(g)

Once the eye is opened, the IOP becomes atmospheric
and any sudden increase in it can lead to loss of vitrous

and iris or lens prolapse.(lo)

Factors affecting IOP:

l1- Changes in systemic arterial blood pressure.
2- Changes in central venous pressure.

3- Changes of intraocular blood volume.

4- Changes in aqueous humor formation.

5- Changes in aqueous drainage.

6~ Effect of external compression.



1- Effect of changes in systemic arterial blood pressure:

Arterial blood pressure plays a limited role in the
control of the intraocular pressure. Over a physiological
range of arterial blood pressure, this role is relatively
minor as the eye is capable of autoregulation of its blood

supply.(ll)

Acute increase in arterial blood pressure causes
a slight rise in IOP because of the minimal increase in
choroidal volume. In normal eyes, IOP returns rapidly to

normal level due to the increase of aqueous drainage.(lz)

Moderate decrease in arterial pressure also has
a little effect on IOP. However, at values of systolic
pressure less than 85 - 90 mm Hg, marked reduction in IOP
occurs.(13) At systolic arterial blood pressure of 50 - 60

mm Hg, IOP rapidly approaches zero.

The reduction in IOP is partly due to the decrease in
choroidal volume and partly due to the failure of aqueous

production.(la)

2- Effect of changes in central venous pressure:

An increase in central venous pressure has a more
serious effect on IOP than the increase in arterial blood
(15) .
pressure. Elevation of the central venous pressure

inhibits blood efflux from the eye with consequent increase



in IOP. Changes of venous pressure are associated with
corresponding changes in the diameter of intraocular blood
vessels (most probably vessels of the ciliary process).
These will alter the intraocular volume with corresponding

change in IOP.(16)

Obstruction of venous return may be caused by coughing,
straining on endotracheal tube, vomiting or Valsalva manoeuvre.
This causes an immediate increase in choroidal blood volume.
If the globe is intact, there is also a reduction in outflow
of the aqueous due to back pressure on the veins which drain

(17)

the canal of Schlemm .

The studies that demonstrate the effects of posture on

-

venous pressure and IOP proved that there is parallel change
in CVP and IOP with alteration from Trendelenburg to head up

position.(la)

3- Effect of changes of intraocular blood volume:

The most important factor affecting intraocular blood
volume is the tone of the intraocular vessels, because
alteration in the vascular tone alters the capacitance of
these vessels. Intraocular vascular tone is predominantly
affected by arterial carbon dioxide tension and by central

(4)

controlling areas in the diencephalon.

An increase in arterial P CO2 will result in an increase



in IOP as a result of choroidal vasodilatation or elevation

in CVP or more likely a combination of both mechaniéms.(lg)

The central control of IOP is complex because it
involves control of vascular and extravascular muscle tone
apart from its possible direct effect on IOP per se. Never-
theless, specific areas of the diencephalon that have been
isolated, proved to have specific action on the intraocular

(4)

tension,

4- Effect of changes in aqueous humor formation on IOP:

Aqueous humor is formed by ultrafiltration from plasma
through the ciliary epithelium and by active secretion from
these cells. Administration of drugs with sympathetic or
parasympathetic effect is associated with stimulation or

depression of aqueous formation.(zo)

Besides, changes in systemic blood pressure have been
shown to depress aqueous formation only when reduced to

levels incompatible with adequate perfusion.(zl)

Acetazolamide (Diamox) has a significant effect on
aqueous humor formation probably through the inhibition of
enzyme carbonic anhydrase. Carbonic anhydrase is present on
the non-pigmented cells of the ciliary process, where it
plays an important role in the formation of aqueous humor.

This leads to reduction in IOP, so, it is widely used in



(22)

treatment of glaucoma.

It has been suggested that a~adrenergic blocking drugs
decrease intraocular pressure by depressing aqueous forma-
tion, but evidence for this mechanism of action is still

unconclusive.(zs) E

5- Effect of changes in aqueous drainage:

Drainage of aqueous humor occurs by two routes. The
main route is entrance of aqueous humor into the anterior
chamber via the pupil and then laterally to the iridocorneal
angle., From there, most of the aqueous enters Schlemm 's
canal by passing through three layers of meshwork that

separate the anterior chamber from the canal.(4)

A smaller proportion of aqueous moves through the
interstitial spaces of the ciliary muscle and leaves the

(4)

eye through the substance of the sclera.

Contraction of the ciliary muscle has been shown to

decrease the outflow resistance by opening of the trabecular

meshwork;(za)

Resistance to outflow drainage is also influenced by
adrenergic stimulation. The studies of the effect of topical
epinephrine, norepinephrine and isoproterenol on aqueous
humor dynamics, IOP anﬁ pupillary size found thatX-stimulation

induced mydriasis, a decrease in IOP, and increased tonographic
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outflow facility.|3 stimulation decreased IOP without affec-

ting pupillary size or outflow facility.

Epinephrine administration caused @—stimulatory effect
at low doses, and X-stimulation at higher dosage. It was
postulated that alteration of blood flow through the ciliary
processes was the main mechanism by which these various

responses were affected.(zs)

Some anaesthetics increase aqueous outflow facility,
contributing in part to their effect in decreasing IOP.

However, this is of minor importance due to their complex

effect on IOP.(26)

6- Effect of external compression on IOP:

Digital compression of the globe results in reduction
of intraocular pressure. The greatest reduction in IOP
occurred in the first minufe of compression, less reduction
occurred if digital compression is maintained over the next
few minutes. The optimal duration of digital pressure was
about five minutes, after which time, further compression

had little effect.(27)
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Effect of anaesthesia on IOP:

Intraocular pressure may be affected in a variety of

wasys by drugs administered in the perioperative period:

a- They may act directly on the eye to induce changes in

aqueous or intraocular blood volume.

b~ They may act locally by altering the tone of the extra-
ocular muscles and thus alter the extraocular compression

of the sclera.

c~- Or they may act indirectly by altering vascular tone or

(4)

central control of intraocular tension.

Premedication:

Diazepam:

Has been used as a premedicant of special value in
ophthalmic surgery, and as a mean to prevent the increase

in IOP induced by succinyl choline.(zs)

Diazepam when given in a dose of 10 mg just prior to
induction of anaesthesia, significantly decreases IOP below
control values. But when used as a pretreatment to attenuate

the effect of succinyl choline on IOP, it has been found
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-

to be partially effective.(zg)

Morphine:

When given intramuscularly, to subjects with or without
glaucoma, decreases IOP.(BO) The effect of other opiates on

IOP has not been studied.

Anticholinergic drugs:

Applied topically to the eye has significant effect
on the eye, however, when given intramuscularly as antisialo-
gogic premedicants, they have no effects on IOP. This has

been shown for atropine, scopolamine and glycopyrrolate.(Bo)

Induction agents:

With exception of ketamine, all agents commonly used

to induce general anaesthesia reduce IOP.(a)

Thiopentol, midazolam and diazepam were found to reduce

IOP to the same degree.(31)

Ketamine is a useful agent because it facilitates
examination of the eyes in otherwise uncooperative children,
but it increases IOP.(32) Therefore, ketamine is considered
as undesirable drug for intraocular surgery, but retains
a place as a useful agent for pediatric ophthalmological exa-

(4)

mination.



13'

Inhalational agents:

It appears that the volatile agents are associated
with dose-dependent reduction in IOP, but the factors such
as Pa 002 and posture may also play an important role in

(4)

spontaneously breathing patients.

Inhalational anaesthetics are thought to alter IOP in
a number of ways: by an effect on the central controlling

areas in the midbrain, by altering aqueous outflow facility,

(4)

and by altering intra and extraocular muscle tone.

Diethyl ether and cyclopropane produce a depression

(33)

of IOP of similar magnitude at equal depths of anaesthesia.

The more modern volatile anaesthetics (halothane, enflu-

rane and isoflurane) also have a similar effect.(sa)

Neuromuscular blocking agents:

Depolarizing agents:

Succinyl choline raises the IOP and so, its use to
facilitate tracheal intubation for ocular surgery, especially
in emergency open eye, has been a controversial topic among

(35)

anaesthetists.

It is suggested that succinyl choline produces its
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effect partly by increasing extraocular muscle tension

(36)

and partly by contracting orbital smooth muscles,

The studies of the time course of this effect
showed that IOP was elevated 1 min after succinyl choline

injection, maximal at 2 - 4 min and subsided at 6 minutes§37)

In an attempt to offset this undesirable effect of
succinyl choline in certain patients, a number of methods
have been used including pretreatment with small doses of
competitive neuromuscular relaxants, "self taming" small
doses of succinyl choline, and drugs such as Acetazolamide,
lignocaine and diazepam. However, it is proved that no
method of pretreatment is consistently and completely
effective in preventing the increase in IOP associated

with succinyl choline administration.(A)

Non depolarizing (competitive) agents:

- d-tubocurarine: a decrease in IOP of various degrees has
been reported in almost all studies of the effect of
d-tubocurarine on IOP. This has been attributed mainly to
a decreaée in exﬁraocular muscle ﬁone but the concomitant
decrease in systemic arterial pressure has also been

implicated.(38)

- Pancuronium: the studies of the effect of pancuronium on

IOP have produced different results, probably as a result
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of differences in methods of evaluation and timing of

measurements. Some studies showed that pancuronium caused
no change in IOP, but others showed that pancuronium pro-
duced a decrease in IOP after 1 minute from its administ-

ration.(39)

-~ Alcuronium: has been shown to have an effect similar to
that of pancuronium on intraocular pressure at clinically

used dosages.(ao)

- Gallamine: has been used in ophthalmic surgery mainly
in an attempt to inhibit the increase in IOP occurring
after succinyl choline administration but studies failed

(41)

to confirm this effect.

- Fazadinium: it did not increase IOP but it cannot afford
any protection against the increase in IOP accompanying
tracheal intubation. So, Fazadinium is considered as an
acceptable alternative to use of succinyl choline fdr

emergency intraocular surgery for its rapidity, of actiong42)

- Vecuronium: it is considered as an acceptable drug for

ophthalmic surgery as it decreases IOP and has a rapid
(43)

onset of action.

~ Atracurium: one of the new non depolarizing agents, causes

(44)

no change in IOP in patients under steady state anaesthesia.
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Endotracheal intubation:

Laryngoscopy and endotracheal intubation can cause
striking changes in hemodynamics (increase in heart rate
and arterial blood pressure), increase in intracranial
pressure and in intraocular pressure. In most patients
these changes are transient, highly variable, and probably

(45)

of little consequence.

In patients who are at risk for developiné increased
intracranial pressure, arterial hypertension, myocardial
ischaemia or rupture globe, however, these changes may be

(45)

very dangerous. Although deep levels of volatile
anaesthetics may limit the cardiovascular response to
endotracheal intubation, such an anaesthetic technique
may cause intracranial hypertension and seriously reduce
cerebral perfusing pressure which is dangerous especially

(46)

in patients with intracranial mass lesions.

Administration of a larger dose of thiopentone than
that commonly used for induction of anaesthesia, might have
effectively prevented arterial and intracranial hypertension
after endotracheal intubation, but there would have been an
increased risk of causing arterial hypotension in at least

(47)

some patients, It is because of clinical considera-
tions such as these that lidocaine is often administered

either intravenously or laryngotracheally before endotracheal
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(48)

intubation.

Requirements of an ideal muscle relaxant for intubation:

The ease with which:tracheal intubation is achieved
depends on technical proficiency, depth of anaesthesia, and

the degree of muscular relaxation.

In cases where passive regurgitation or active vomiting
possess a hazard to the pateint during inducfion of anaes-
thesia, the rapid securing of the airway is of prime impor-
tance. So, an ideal muscle relaxant for endotracheal intu-
bation must be potent, giving good intubation condition,
with rapid onset, and relatively short duration of action
with ease of reversibility. Its pharmacodynamic effect should
be limited to neuromuscular blockade with no cardiovascular

or other side effects such as histamine release.(49)
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Pathological factors affecting IOP:

a)

b)

c)

d)

e)

Size of the lens: an acute increase in the size of the
lens, as in cases of traumatic or congenital cataract,
can push the iris leading to angle obstruction with

subsequent decrease in aqueous outflow.(so)

Inflammation: leads to an increase of IOP.(SO)

Scleral rigidity: which increased with old age and

severe myopia, can change the consistency of the vitreous
from gel to fluid. This leads to loss of the binding
properties of water and easy displacement of the lens.
Therefore, it is better to havé the glucomatous patient
slightly dehydrated before surgery because overhydration

of the normal vitreous increasés the IOP.(SO)

Intraocular tumour: can also increase the IOP.(SO)

Intravascular osmotic pressure may influence the IOP if
the tonicity of thé intravasculér components is suffi-
ciently increased. Water from extravascular components
within the eye and orbit will be drawn e.g. as in

diabetic ketoacidosis.(51)
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Methods of intraocular pressure measurements:

1. Finger tension:

A rough but reasonably accurate determiﬁation of IOP
may be made by palpation of the eye ball through closed
lids. Pressure just sufficient to indent the globe slightly

should be applied.

2. Tonometry: ‘ .

Accurate IOP may be determined by use of tonometers.
Normal range of IOP is 10 - 22 mm Hg. Pressures greater

than 25 mm Hg are generally accepted as being glaucomatous.

Types of tonometers:

a) Schiotz tonometer:

It is the device most commonly used by the general

physician for measuring intraocular pressure.

b) Applanation tonometer:

This allows a very accurate method forimeasuring I0P.
May be performed with an applanation tonometer mounted on
a routine slit lamp biomicroscope or with a handheld appla-

nation tonometer. In myopic patients or patients with



thyroid ocular disease applanation tonometry is more

accurate than Schiotz tonometry.

c) The Mackay-Marg tonometer:

It is an electronic tonometer that has its greatest
use in patients with corneal scarring or altered corneal
shape such that conventional Schiotz or applanation tono-

meters cannot be employed with any accuracy whatever.

d) The air puff non contact tonometer:

It is an accurate electronic tonometer that has the
great advantage of use without topical anaesthetic. This
machine is ideal for use in mass glaucoma-screening

(52)

programs.

20.
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Midazolam (Dormicum)

Chemical structure:

It is 8-chloro-6 (2-flurophenyl)-l-methyl-4-H-imidazo

[1,5 - a][1,4] benzodiazepine.

Midazolam is a benzodiazepine derivative bearing an
imidazol ring fused in position 1,2 with the diazepam ring.
Salts of midazolam can be pgepared with hydrogchloric, maleic
or lactic acid and they are easily soluble and very stable

in water at a pH <4.(53)

The pharmacological potency of midazolam is similar
to that of diazepam, However, its remarkably short duration
of action, combined with the excellent water solubility of
its salts, confers unique properties on this novel imidazo-

benzodiazepina(sa)
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Pharmacological actions:

1. Sedative and hypnotic effect:

Both intravenous and oral midazolam possess a hypnotic
effect which is not clearly dose related.(ss) Some subjects

are only mildly sedated after midazolam administration.(56)

2, Effect on psychomotor function:

Considerable suppression of performance was noted one
. . . (57) . .
hour after ingestion of midazolam. But, no impairement
of performance remained seven to nine hours after single

dose up to 30 mg.(ss)

3. Suppression of stress response:

Midazolam in common with other benzodiazepines reduces
the adrenergic but not the cortisol or renin response to
surgical stress. It also decreases plasma concentration of

antidiuretic hormone.(sg)

4. Effect on memory:

Early studies established the anterograde amnestic

action of intravenous midazolam which was maximal at two

to five minutes after injection.(60)
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5. Cardiovascular effects:

Midazolam causes minimal changes in cardiovascular
function. A small increase in heart rate and a decrease in
systemic vascular resistance seen especially in people with
raised systémic vascular resistance, as in hypertensive

patients and those emotionally stressed.(6l)

6. Effect on respiration:

In therapeutic doses, intravenous midazolam causes
a decrease in tidal volume, compensated for by an increase
in respiratory rate, so that minute volume does not change.
Midazolam neither reduces the functional residual capacity

nor the residual volume.(62)

It causes central depression of respiration, however
it does not cause bronchoconstriction in healthy volun-

(63)

teers.

7. Local effects of intravenous midazolam:

-

Midazolam does not cause pain on injection or subsequent

phlebitis or thrombosis which is a problem with intravenous

(64)

administration of diazepam.
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Side effects of midazolam:

Side effects are usually confined to occasional reports

of erythema and pain at the site of intramuscular injection.(65)
A low incidence of phlebitis, thrombosis and thrombophlebi-
tis follow intravenous injection and have been reported to
be less frequently with midazolam than with diazepam in orga-

nic solvents.(66)

Apnoea and respiratory depression have occurred with
varying frequency when midazolam was used to induce anaes-
thesia. The incidence has usually been lower with midazolam
than with thiopentone.(67) The degree of respiratory depres-
sion with midazolam is similar to that with therapeutically

(68)

equivalent doses of diazepam.

Dosage and administration:

Should be titrated according to patient response but as
a guide midazolam in a dose of 0.07 - 0.1 mg Kg'_1 is usually
given for intravenous sedation, and 0.15 - 0.3 mg Kg_1 when
used for induction of anaesthesia, the recommended dose for
intramuscular preoperative sedation is 0.07 - 0.08 mg Kg-l,
Although midazolam has a short half life, it influences

. . . 6
psychomotor function for several hours after admlnlstratlon.( 9)
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Atracurium (Tracrium)

Atracurium, a non-depolarizing neuromuscular blocking
drug, has been introduced recently to clinical practice.(7o)
The studies of its metabolic pathways suggest that the mole-

cule may decompose at physiologic pH to,inactive metabolites

by two mechanisms:

a) Spontaneously by Hofmann elimination, and

b) By an enzymatic ester hydrolysis not dependent on plas-

(71)

ma cholinesterase,

The drug produces neuromuscular block of about 30 - 40
minutes in a fully paralytic dose of 0.5 mg Kg-l. The duration
of its action is not prolonged by the absence of hepatic or
renal pathways of excretion. Recent reports have suggested
that owing to its rapid metabolism, it may be the relaxant

(72)

of choice for patients in renal failure.

Also, it was found that 0.5 mg Kg_1 produces good intu-

bation conditions in two minutes.(72)

In addition, the consistent pattern of recovery obser-
ved after repeated doses of atracurium for maintenance of
neuromuscular blockade indicates that it is essentially

7
a non cumulative relaxant.( 3)
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In those few instances in which antagonism of residual

block was necessary, it was easily accomplished by adminis-

(74)

tration of neostigmine and atropine.
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Lidocaine (Xylocaine, Lignocaine)

CH3
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Lidocaine is a local anaesthetic of moderate potency and
duration, good penetrative power and rapid onset of action.
It is effective by all routes of administration and its advent
was partly responsible for the increased popularity of epidu-
ral anaesthesia, because its excellent penetration renders

blockade by this method highly successful.(75)

Lignocaine is very effective as a surface anaesthetic.
Absorption from mucosal surfaces, however, is rapid and may
give rise to high blood levels unless the dose is carefully

controlled.(76)

Lignocaine is a useful drug in the treatment of cardiac
dysrhythmia, It stabilises the membrane of damaged and exci-
table cells,’tending to supress ectopic foci. In therapeutic
doses it causes no consistent rate changes, and does not

(77)

depress conduction in Purkinje tissues.
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Lidocaine has also been used to prevent the cardio-
vascular, intracranial pressure and intraocular pressure
changes which occur by intubation by administrating the

47
drug intravenously prior to intubation.( )

Toxicity of the drug is minimal, but cardiovascular
(hypotension and dysrhythmia) and central nervous symptoms
(seizures) of poisoning may occur. It has a cerebral effect,

: (78)
causing drowsiness and amnesia.

The suggested maximum dose of lidocaine for a 70 Kg

man with adrenaline is 500 mg, i.e. 7 mg/Kg—1 and without

, . -1 (79)
adrenaline is 200 mg, i.e. 3 mg Kg ~.
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AIM OF THE WORK

This study was designed to:

-

Assess the effect of midazolam and thiopentone on intra-

ocular pressure.

To find out whether pretreatment with intravenous lido-
caine (Xylocaine) is effective in preventing the changes
in intraocular pressure that are associated with induc-

tion and intubation.

To find out whether pretreatment with topical lidocaine
(Xylocaine) spray of the upper airway can obtund the
changes in intraocular pressure associated with intuba-

tion.
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MATERIAL AND METHODS

Material:

This work included sixty adult patients admitted to
the surgical department of the Main Alexandria University
Hospital. They were scheduled for elective non ophthalmic
operations under general a;aesthesia.

Patients were selected of nearly matched age, weight
and sex and have normal cardiovascular, respiratory and

metabolic systems (of the American Society Association

class I).

The age ranged from 18 - 45 years and weight ranged

from 55 - 70 Kg.

Patients were classified into two main groups (thirty
patients each) and each main group was subdivided into three

subgroups (ten patients each).
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Table I: Age, weight, sex, 'diagnosis and type of ope-

ration in patients of group I (A).

Patient Age Weight Sex Diagnosis Operation
(years)  (Kg)

1 35 60 M Chronic appendicitis Appendicectomy
2 26 65 F Chronic cholecystitis Cholecystectomy
3 38 65 F Breast lump | Excision biopsy
4 19 60 M Varicocoele High ligation
5 42 65 M Thyroid swelling Thyroidectomy
6 32 70 M Indirect inguinal hernia Herniorrhaphy
7 27 65 M Indirect inguinal hernia Herniorrhaphy
8 33 55 F ° BHF splenomegaly Splenectomy

9 25 60 M Varicose veins Stripping

10 28 55 F Breast lump Excision biopsy

Range 19-42 55-70

X 30.5 62.0

S.D.% 6.82 4.83
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Table I1: Age, weight, sex, diagnosis and operations in

patients of group I (B).

Patient Age Weight Sex Diagnosis Operation
(years) (Kg)
1 33 65 ‘M Peptic ulcer Vagotomy
2 31 60 F BHF splenomegaly Splenectomy
3 27 65 M Varicocoele High ligation
4 26 60 M Varicose veins Stripping
5 28 65 M Indirect inguinal Herniorrhaphy
hernia

6 31 60 F Thyroid swelling Hemithyroidectomy
7 41 65 F Chronic cholecystitis Cholecystectomy
8 21 60 M Hydrocoele Excision version
9 24 60 F Breast lump Excision biopsy
1 45 65 F Cancer breast Mastectomy

Range  21-45 60-65

X 30.7 62.5

S.D. 7.44 2.64
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Table III: Age, weight, sex, diagnosis and operations in

patients of group I (C).

Patient Age Weight Sex Diagnosis Operation
(years) (Kg)
1 23 60 M Piles " Excision
2 25 65 M Lymphoma L.N. biopsy
3 34 65 F Incisional hernia Herniorrhaphy
4 28 70 M Indirect inguinal Herniorrhaphy
hernia
5 30 60 F BHF splenomegaly Splenectomy
6 25 55 F Simple nodular goitre Hemithyroidectomy
7 32 60 M Indirect inguinal Herniorrhaphy
hernia
8 31 55 F Breast lump Excision biopsy
9 27 60 M Varicose véin Stripping
10 26 60 M Chronic appendicitis Appendicectomy
Range 23-34 55-70
X 28.1 61.0
S.D. 3.54 4,59
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Table IV: Age, sex, weight, diagnosis and operations in

patients of group II (A).

Patient Age Weight Sex Diagnosis Operation
(years)  (Kg)
1 25 60 M Chronic appendicitis Appendicectomy
2 26 65 M indirect inguinal Herniorrhaphy
hernia
3 32 60 F Breast lump Excision biopsy
4 27 55 F Thyroid swelling Hemithyroidectomy
5 35 65 M BHF splenomegaly Splenectomy
6 27 60 M Anal fistula Fistulectomy
7 33 55 F Incisional hernia Keel's repair
8 19 60 M Varicocoele High ligation
9 18 55 M Varicose veins Stripping
10 41 60 F Incisional hernia Herniorrhaphy
Range  18-41  55-65
X 28.3 59.5
S.D. 7.10 3.61




Table V: Age, weight,

sex,

patients of group II (B).

36.

diagnosis and operations in

Patient Age Weight Sex Diagnosis Operation
(years)  (Kg)
1 23 60 M Indirect inguinal * Herniorrhaphy
hernia
2 21 60 F Simple nodular goitre Hemithyroidectomy
3 26 65 M BHF splenomegaly Splenectomy
4 28 55 F Breast lump Excision biopsy
5 33 60 M Varicocoele High ligation
6 42 65 F Chronié cholecystitis Cholecystectomy
7 27 55 F Breast lump Excision biopsy
8 32 65 M Peptic ulcer Vagotomy
9 35 65 F Cervical rib Scalenectomy
10 24 60 M Chronicvapﬁendicitis Appendicectomy
Range 21-42  55-65
X 29.1 61.0
S.D. 6.40 3.94
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Table VI: Age, weight, sex, diagnosis and operations in
patients of group II (C).
Patient Age Weight Sex Diagnosis Operation
(years) (Kg)
1 25 65 M Varicose vein Stripping
2 27 55 F Simple nodular goitre Hemithyroidectomy
3 28 65 M Indirect inguinal Herniorrhaphy
hernia
4 41 70 F Chronic cholecystitis Cholecystectomy
5 45 65 M Cervical lymphadeno- Lymph node biopsy
pathy
6 23 55 F Breast lump Excision biopsy
7 37 70 M Varicocoele High ligation
8 33 60 F Incisional hernia Keel's repair
9 26 65 M Piles Excision
10 20 60 M Indirect inguinal Herniorrhaphy
hernia
Range 20-45 55-70
X 30.5 62.5
S.D. 8.20 5.40
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Methods:

Premedication:

All patients were premedicated with pethidine 1 mg Kg_l.

No atropine sulphate was given till the IOP was measured.

Induction:

Group I:

Patients received midazolam (Dormicum) intravenously
in a dose of 0.3 mg Kg.1 as an induction agent. The thirty
patients were subdivided into three equal subgroups (10 pa-

tients each).

Group I (A):

Patients received midazolam only.

Group I (B):

Patients were pretreated with intravenous lidocaine
(Xylocaine) 2% in a dose of 2 mg Kg“1 five minutes before

induction with midazolam.

Group I (C):

Patients were pretreated with lidocaine spray 10% in

a dose of 2 mg Kg—l. Lidocaine was sprayed into the mouth,
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tongue, pharynx and larynx five minutes before midazolam

induction,

Group II:

Patients received thiopentone sodium 2.5% in a dose
of 5 mg Kg—l as an induction agent. The thirty patients
were further subdivided into three equal subgroups (10 pa-

tients each).

Group II (A):

Patients received thiopentone only.

Group II (B):

Patients were pretreated with lidocaine I.V. 2% in
a dose of 2 mg Kg-'1 five minutes before induction with thio-

pentone.

Group II (C):

Patients were pretreated with lidocaine spray 10% in
a dose of 2 mg Kg-l. Lidocaine was sprayed into the mouth,
tongue, pharynx and larynx five minutes before thiopentone

induction.

After induction of anaesthesia with the chosen drug,
. . . -1 -
atracurium (Tracrium) in a dose of 0.5 mg Kg was admini-

stered, artificial ventilation via a face mask was done with
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oxygen till complete relaxation occurred, then endotracheal
intubation with a cuffed endotracheal tube of the appropriate

size was performed.

Maintenance:

Maintenance of anaesthesia was carried out with oxy-
gen (30%), nitrous oxide (70%) supplemented with halothane
0.5-1% and muscle relaxnat (Tracrium). Controlled ventila-

tion was done using Magill attachment.

Measurements:

1, Vital signs:

- Heart rate (beat/min), systolic, diastolic and mean arte-
rial blood pressure (mm Hg) were measured using blood

pressure monitor (Vita-stat 900/8).

- Electrocardiogram (ECG) lead II was recorded.

2, Intraocular pressure:

Intraocular pressure was measured using Schiotz tono-

meter.

The Schiotz tonometer:

It consists of a foot plate curved to fit the average
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normal cornea, with a metal plunger in the center for hol-
ding various weights, on top of the plunger is a short,
curved arm with a lever whose long arm is a pointer for
reading positions on a scale. O reading on the scale is seen
when the ocular end of the plunger fits flush with the cur-
ved foot plate. As the plunger indents the cornea, the scale
reading increases according to the resistance encountered.
Each instrument is accompanied by a graph that expresses

the scale readings in millimiters of mercury of internal

(52)

pressure within the eye.

Timing of measurements:

The previous haemodynamic parameters (H.R., Mean ABP

and ECG) and IOP were measured at the same intervals of time:

Prior to pretreatment.

After pretreatment and just before induction.

After induction.

]

60 seconds after intubation.

3 minutes after intubation.

|

5 minutes after intubation.

Prior to measurements, a surface anaesthetic (Benoxate

hydrochloride 0.4% ophthalmic solution) was used to abolish
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(80)
the corneal reflex.

3. Conditions of intubation:

The conditions of intubation were classified according

to the scheme described by Young, Clarke and Dundee in

1975:(81)

1- Jaw relaxation:
- Good: Jaw is completely relaxed.
- Fair: Jaw is incompletely relaxed.

- Poor: Normal muscle tone of the jaw.

2- Vocal cord relaxation:
- Good: The cords are fully abducted.

- Fair: The cords are partially abducted and gentle pres-

sure is required to pass a tube.

- Slight: The cords are almost adducted.

3- Reaction to intubation:
-~ Nill: No bucking on the tube,
- Slight: Slight bucking on the tube.

- Marked: Bucking with coughing on the tube.
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Statistical methods

From the quantitative data of the results, the following

will be calculated:

1- Arithmetic mean of each group (X):

sx

n

Where: Z—X = Sum of observations.

n = Total number of observations.

2- Standard deviation of each group (S.D.):

(£x)’
Ex' - =

S =
\ n - 1

3- Arithmetic mean of the differences between two groups
]
(d )
: Zd

n

Where: Zd = Sum of differences between the observations

of the group before and after administrations
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of drugs.

n = number of observations.

4- Standard deviation of differences between two groups (Sd):

(£d)*

Zda' -

Sd = n

5- t-test (paired comparison) within group:
1]
d X¥N
Sd

Level of significance is 57%:

- P < 0.05: significant. - P > 0.05: insignificant.

6~ t-test (comparison between means of two groups):

. s} (n,-1) + S5 (n,-2)
Pooled variance: (Sp’) = 1 1 2 272

n, + n, - 2

Where: n, = n°® of lst group.
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n, = n° of 2nd group.

X3 = mean of 1lst group.
22 = mean of 2nd group.
S; = standard deviation of the 1lst group.

SE = standard deviation of 2nd group.

7~ f-test: comparison between more than two groups:

Between Mean Squares

Within Mean Squares

Least significant difference, it is used to detect

significance between each two groups if f-test is signifi-

cant.
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RESULTS

The results obtained from this study can be summarized

as following:

I. Intraocular pressure: (ICP)

Group IA: Table VII, figure 3,4 (Midazolam).

The preoperative value of IOP ranged between 12.2 and
20.6 mm Hg with a mean of 16,37 i.2.69 mm Hg. After induc-
tion, these values ranged between 9.4 and 15.9 mm Hg with
a mean of 11.85 + 2,60 mm Hg. The mean percentage change
from the preoperative values (—28.31‘# 7.59 Z) showed signi-

ficant reduction in IOP after midazoiam induction (t = 11.82).

After atracurium, IOP values ranged between 9.1 and
15.6 mm Hg with a mean of 11.79 * 2,54 mm Hg. The mean per-
centage change from the post-induction values (0.4 * 3.39 %)

showed an insignificant decrease in IOP (t = 0.37).

Sixty seconds after intubation, the mean percentage
change (86.20% 18.58) from pre-intubation values showed

a significant increase in IOP (t = 14.67) and their values



47.

ranged between 17.3 and 24.4 mm Hg with a mean of 21.62 ¢

2.83 mm Hg.

Three minutes after intubation, IOP ranged between
17.3 andd 22.4 mm Hg with a mean of 20.09 + 1.92 mh Hg.
The mean percentage change from the pre-intubation level
(74.94 t 25.05 %) showed a significant increase in I0P

(t = 9.46).

Five minutes after intubation, the mean percentage
change from the pre-intubation values (43.07 + 18.71) still
showed a significant increase in IOP (t = 7.28) the values
of IOP ranged between 13.1 and 20.1 mm Hg with a mean of

16.59 + 2,58 mm Hg.

Group I B: (I.V. lidocaine pretreatment + Midazolam induction)

Table VIII, figure 3,4."

The preoperative values of I0P ranged between 12.2 and
20.1 mm Hg with a mean of 16.30 * 2.29 mm Hg. Their values
after induction ranged between 9.4 and 17.3 mm Hg with a mean
of 12.59 % 2.38 mm Hg. The mean percentage change from the
preoperative values (-23.06 + 5.94 %) showed a significant

reduction in IOP after induction (t = 12.28).

After atracurium administration, IOP values ranged

between 9.4 and 17.1 mm Hg with a mean of 12.63%2,41 mm Hg.
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Their mean percentage change from the post induction values
(0.29 = 1.75 %) showed an insignificant increase in IOP

(t = 0.52).

Sixty seconds after intubation, the mean percentage
change from the pre-intubation values (0.48 = 0.82 %) showed
an insignificant increase in I0P (t = 1.85). Their values

ranged between 9.4 and 17.3 mm Hg with a mean of 12.7 %

2.48 mm Hg.

The mean percentage change from the pre-intubation
values (-2.46 = 3.88 %) also showed an insignificant decrease
in IOP (t = 2.01). Their values ranged between 9,4 and 14.7

mm Hg with a mean of 12.34 % 2.43 mm Hg.

Five minutes after intubation, IOP values ranged
between 9.4 and 14.6 mm Hg with a mean of 12.04 % 2.44 mm Hg.
Their mean percentage change from the pre-intybation values
(-4.91 £ 3.61 %) showed a significant decrease in IOP (t =

4-30)0

Group IC: (Lidocaine spray pre-treatment + Midazolam induc-

tion) Table IX, figure 3,4,

The pre-operative values of IOP ranged between 12.2
and 20.6 mm Hg with a mean of 16.68 * 2.40 mm Hg. Their
values after induction ranged between 9.4 and 17.3 mm Hg

with a mean of 12.62 % 2.35 mm Hg. Their mean percentage
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change from the pre-operative values was (-24.48 + 6.96 %)

which indicates a significant reduction in IOP (t = 11.12).

After atracurium, the mean percentage change from post-
induction values (1.75 % 4.63 Z) showed an insignificant
increase in IOP (t = 1.20). The values of IOP ranged between

10 and 16.5 mm Hg with a mean of 12.73 % 2.46 mm Hg.

Sixty seconds after intubation, IOP valﬁes ranged bet-
ween 11.2 and 17.3 mm Hg with a mean of 13.59 + 2.85 mm Hg.
Their mean percentage change from the pre-intubation values
(7.35 £ 2.85 %) showed a significant increase in IOP (t =

8.16).

Three minutes after intubation, IOP ranged between

10.2 and 16.5 mm Hg with a mean of 12.92 £ 1.90 mm Hg.

Their mean percentage change from the pre-intubation values

(1.36 + 4,07 %) showed an insignificant increase in I0P

(t = 1.06).

Five minutes after intubation, IOP values ranged bet-
ween 9.4 and 16.5 mm Hg with a mean of 12.24 £ 2,08, Their

mean percentage change was (-3.41 * 4,29 Z) which revealed

a significant decrease in I0OP (t = 2.51).

Group II A: (Thiopentone induction) Table X, figure 3, 4.

The pre-operative values of IOP ranged between 13.4
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and 17.3 mm Hg with a mean of 15.55 % 1.56 mm Hg. Their
values after induction ranged between 9.4 and 14.6 mm Hg
with a mean of 11.60 * 1,82 mm Hg. The mean percentage
change from the pre-operative values (-25.61 = 5.91) revea-

led a significant reduction in IOP after induction (t = 13.70).

After atracurium administration, the IOP values ranged
between 9.4 and 14.6 mm Hg with a mean of 11.47 £ 1.75 mm Hg.
Their mean percentage change from the post induction values

(-0.96 * 4.77 %) showed an insignificant reduction in IOP

(t = 0.36).

Sixty seconds after intubation, the mean percentage
change from the pre-intubatién values (91.15 1.32.54 %)
showed a significant increase in IOP (t = 8.86). The IOP
values ranged between 18.9 and 24.6 mm Hg with a mean of

21,56 £ 2.02 mm Hg.

Three minutes after intubation, IOP values ranged bet-
ween 17.3 and 20.9 mm Hg with a mean of 20.41 £ 1,48 mm Hg.
Their mean percentage change from the pre—intubation values
(81.38 £ 29.17 %) showed a significant increase in IOP

(t = 8.82).

Five minutes, IOP values ranged between 14,3 and 20.1
mm Hg with a mean of 17.24 + 1.86 mm Hg. The mean percentage

change from the pre-intubation values (52.25 + 20.52) also,
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showed a significant increase in I0P (t = 8.05).

Group II B: (I.V. lidocaine pre-treatment + Thiopentone

induction) Table XI, figure 3, 4.

The pre-operative values of IOP ranged between 13.4
and 18.5 mm Hg with a mean of 15.85 + 1.71 mm Hg. After
induction, IOP ranged between 9.4 and 14.6 mm Hg with a mean
of 11.93 £ 1,80 mm Hg. Their mean percentage change from the
pre-operative values was (-24.97 % 5.03 %) which showed

a significant reduction in IOP (t = 15.70)

After atracurium administration, IOP values ranged
between 9.4 and 14.1 mm Hg with a mean of 11.90 + 1.53 mm Hg.
Their mean percentage change from the post-intubation values
(0.1 £ 3,72 %) revealed an insignificant increase in IOP

(t = 0.09).

Sixty seconds after intubation, the mean percentage
change from the pre-intubation values was 0.6 £ 0.99 % which
indicated insignificant increase in IOP (t = 1.92). The IOP

values ranged between 9.4 and 14.3 with a mean of 11.98

1.61 mm Hg.

Three minutes after intubation, IOP ranged between 9.4
and 14.3 mm Hg with a mean of 11.76 £ 1.70 mm Hg. Their
percentage change from the pre-intubation values (-1.71 %

2.53 %) revealed an insignificant decrease in IOP (t = 2.14).
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Five minutes after intubation, IOP ranged between 9.4
and 14,1 mm Hg with a mean of 11.48 % 1,54 mm Hg. Their mean
percentage change from the pre-intubation condition (-1.82

+ 3,56 %) showed an insignificant reduction in IOP (t = 1.40).

Group II C: (Lidocaine spray pre-treatment + Thiopentone

induction) Table XII, figure 3, 4.

The pre-operative values of IOP ranged between 13.4
and 22.0 mm Hg with a mean of 17.67 * 2.89 mm Hg. After

induction, their values ranged between 10.0 and 17.3 mm Hg.

with a mean of 13.39 %+ 2.61 mm Hg, The mean percentage
change from the pre-operative values (-25.62 % 6.33 %)

showed a significant reduction in IOP (t = 12.80).

After atracurium, there was as insignificant increase
in IOP from the post-induction values (t = 1.40) wiﬁh a mean
percentage change of 1.74 * 3.96 Z. The IOP values ranged
between 10.0 and 18.5 mm Hg with a mean of 13.63 % 2.65

mm Hg.

Sixty seconds after intubation, there was a éignificant
increase in IOP from the pre-intubation values (t =.3.49)
with a mean percentage change of 4.95 £ 4,49 Z. The IOP
values ranged between 10.5 and 20.1 mm Hg with -a mean of

14.33 = 3.11 mm Hg.

Three minutes after intubation,the IOP values ranged
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between 10.0 and 20,1 mm Hg with a mean of 13.79 = 3.10 mm
Hg. The mean percentage change from the pre-intubation values

(-3.46 £ 2,91 7Z) revealed a significant reduction in IOQOP

(t = 3.96).

Five minutes after intubation, IOP ranged between 9.4
and 18,9 mm Hg with a mean of 13.27 * 2,85 mm Hg. Their mean
percentage change from the pre-intubation values (-3.60

3.28 %) showed a significant reduction in IOP (t = 3.47).

By comparing the effect of both midazolam and thio-
pentone induction on the IOP in the three subgroups of each
main grouﬁ (Table XIII), it was apparent that midazolam
produced similar degree of ;eduction in IOP in the three
subgroups as the f-test was insignificant (f = 1.543) and
also, thiopentone produce a similar degree of reduction in

IOP in the three subgroups as the f-test was insignificant

(f = 0.041).

However, after intubation, the f-test was significant
between the three subgroups of the main group I (f = 192,26)
and between the three subgroups of the main group II (f =
72.44) indicating that the effect of intubation on IOP in

'

the three subgroups was different.

When comparing the changes in IOP after induction in

the similar subgroups using the t-test for comparison
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between two groups (Table XIV) we noticed that both mida-
zolam and thiopentone produce a similar degree of reduction
in IOP [groups IA and IIA (t=0.888), groups IB and IIB

(t=0.766) and groups IC and IIC (T=0.388)].

Also, there was no significant difference between the
changes in IOP after intubation in the similar subgroups as
the t-test was insignificant [groups IA and IIA (t=0.418),

groups IB and IIB (t=0.295) and groups IC and IIC (t=1.427)].



Table VII:

Changes in IOP in patients in group IA,

55.

Time
Case Pre-operative V1 V2 V3 V4 V5
1 18.9 14,6 14,6 23.8 20.6 18.9
2 15.9 9.4 10.2 20.6 20.6 18.9
3 12,2 9.4 9.1 18.5 17.3 13.1
4 17.3 14.6 14.6 24.4 20.6 17.3
5 20.6 15.9 15.6 24 .4 21.9 20.1
6 14.6 9.4 9.4 17.3 18.9 14,3
7 17.3 12,2 12.2 23.8 22.4 17.1
8 18.9 13.4 13.1 24,4 22.4 18.5
9 13.4 10.2 10.0 20.1 18.9 13.4
10 14.6 9.4 9.1 18.9 17.3 14.3
X 16.37 11.85 11.79 21.62 20.09 16.59
S.D.x 2.69 2.60 2.54 2.83 1.92 2.58
Mean % -28.31 -0.4 86.20 74.94 43.07
change +7.59  £3.39  £18.58 $25.05 #18.71
t 11.82°  0.373  14.67°  9.46"  7.28"
# t is significant at P < 0.05‘
V1 = IOP values after induction.
Vy = IOP values after atracurium.
V3 = IOP values 60 sec after intubation.
Vﬁ = IOP values 3 min after intubation.
V. = IOP values 5 min after intubation.
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III: Changes in IOP in patients in group IB.
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Time
Case Pre-operative V1 V2 V3 V4 V5
1 17.3 13.4 13.4 13.4 13.1 13.1
2 16.5 14.3 14.9 15.1 14.7 14.6
3 20.1 17.3 17.1 17.3 16.5 16.5
4 15.9 11.2 11.2 11.2 11.2 10.5
5 14.6 10.2 10.2 10.2 10.2 9.4
6 14.3 11,2 11.2 11.2 10.2 10.2
7 18.9 14.3 14.6 14.6 14.3 13.4
8 17.3 L 13.4 13.1 13.4 13.4 13.1
9 12.2 9.4 9.4 9.4 9.4 9.4
10 15.9 11.2 11.2 11.2 10.2 10.2
X 16.30 12.59 12.63 12.70 12.34  12.04
S.D.% 2.29 2.38 2.41 2.48 2.43 2.44
Mean % -23.06 0.29 0.48 -2.46 ~4.91
change +5.94  £1.75 +0.82  +3.88 3.6l
¢ 12.28°  0.52 1.85  2.01  4.30"
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Table IX: Changes in IOP in patients in group IC.
Time . | | .

Case Pre-operative V1 V2 V3 V4 V5
1 18.5 17.3 16.5 17.3 16.5 16.5
2 17.0 13.1 13.1 14.1 13.1 13.1
3 15.6 11.2 11.5 12,0 12.0 12.0
4 20.6 15.1 15.1 15.6 16.5 14,6
5 18.9 13,1 13.1 14.1 12,2 11.2
6 16.5 12.2 12.0 13.1 13.1 12.0
7 14.3 10.2 11,2 12.0 11.2 10.2
8 12,2 9.4 10.0 11.2 10.2 9.4
9 15.9 11.2 12,0 13.1 12,2 11.2
10 17.3 13.4 13.1 13.4 13.1 12,2
X 16.68 12.62 12,73 13.59 12.92 12,24
S.D.% 2.40 2.35 2,46 2.85 1.90 2.08
Mean 7% -24.,48 1.75 7.35 1.36 -3.40
change +6.96 4,63 +2.85  +4.07  +4.29
t 11.12°  1.20 8.16° 1.06  2.51"
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Table X: Changes in IOP in patients in group IIA.
Time
Case Pre-operative V1 V2 V3 V4 V5
1 16.5 11.2 10.2 20.6 20.6 18.9
2 17.3 12,2 12.2 - 24,6 22.2 20.1
3 15.5 11.2 11.2 18.9 18.9 15.6
4 14.3 10.2 10.5 18.9 17.3 15.9
5 13.4 9.4 10.0 24 .4 22.4 16.5
6 14.6 10.2 9.4 22.4 20.9 14.3
7 17.3 14.6 14.1 20.6 20.6 17.3
8 15.9 12.2 12.0 21.9 20.0 17.3
9 13.4 10.2 10.5 20.6 20.6 18.9
10 17.3  14.6  14.6 22.2  20.6 18.5
X 15.55 11.60 11,47 21.56  20.41 17.24
S.D.% 1.56 1.82 1.75 2.02 1.48 1.86
Mean % ~-25.61 -0.96 91.15 81.38 52.25
change +5.91 £4,77  £32.54 £29.17 20,52
t 13.70"  0.36 8.86° 8.82°  8.05




Table XI: Changes in IOP in patients in group IIB.
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Time
Case Pre-operative V1 V2 V3 V4 V5
1 15.9 11.2 11.2 11.2 10.5 10.5
2 13.4 9.4 10.0 10.0 9.4 9.4
3 16.5 13.4 13.1 13.4 13.1 12.2
4 15.1 12.0 12.0 12.0 12.0 11.2
5 17.3 13.4 13.4 13.4 13.1 12.2
6 16.5 13.4 13.1 13.4 13.4 13.4
7 18.5 14.6 14.1 14.3 14.3 14.1
8 14.6 10.5 11.2 11.2 11.2 11.2
9 17.3 12.0 . 11.5 11.5 11.2 11.2
10 13.4 9.4 9.4 9.4 9.4 9.4
X 15.85 11.93 11.90 11.98 11.76  11.48
S.D.t 1.71 1.80 1.53 1.61 1.70 1.54
Mean % -24.97 0.1 0.6 -1.71 -1.82
change +5,03  £3.72 +0.99  *2.53  £3.56
t 15.70°  0.09 1.92  2.14 1.40




Table X

II: Changes in IOP in patients in group IIC.
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Time
Pre-operative V 1 \Y 2 \Y 3 V4 V5
Case
1 17.3 13.1 13.1 13.4 13.4 13.1
2 20.6 13.4 14.6 15.6 14.6 14.3
3 18.9 15.9 15.6 15.9 15.6 14.6
4 14.6 11.2 12.0 12.0 11.2 11.2
5 20.6 17.3 18.5 20.1 20.1 18.9
6 17.0 12.2 13.1 13.1 12.2 12.0
7 22.0 16.5 16.5 18.5 17.3 16.5
8 15.6 11.2 10.9 12.0 11.5 11.5
9 16.5 12.2 12.0 12.2 11.5 11.2
10 13.4 10.0 10.0 10.5 10.0 9.4
X 17.67 13.39  13.63 14.33  13.79  13.27
S.D.t 2.89 2.61 2.65 3.11 3.10 2.85
Mean % -25.62 1.74 4.95 -3.46 -3.60
change +6.33 +3.96 +4.49  +2.91  +3,28
* 3+ ¥* ¥*
t 12.80 1.40 3.49 3.96 3.47




Table XIII:

Comparison of

groups in the

61.

IOP change in patinets of similar

two main groups.

Time Pre- After % Before After %
Group operative induction change intubation intubation change
IA X 16.37 11.85 -28.31 11.79 21.62 86.20

S.D.x 2.69 2.60 7.59 2.54 2,83 18.58
IIA X 15.55 11.60 -25.61 11.47 21.56 91.15

S.D.x 1.56 1.82 5.91 1.75 2.02 32.54

t 0.888 0.418
I8 X 16.30 12.59 -23.06 12,63 12.70 0.48

S.D.t 2.29 2.38 5.94 2.41 2.48 0.82
I1B X 15.85 11.93 -24,97 11.9 11.98 0.60

S.D.x 1.71 1.80 5.03 1.53 1.61 0.99

t 0.776 0.295
ic X 16.68 12,62 -24.,48 12,73 13.59 7.35

S.D.t 2.40 2.35 6.96 2.46 2,85 2,85
IIC X 17.67 13.39 -25.62 13.63 14.33 4.95

S.D.t 2.89 2.61 6.33 2.65 3.11 4,49

t 0,388 1.427
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Table XIV: Comparison of the IOP changes in patients of the
three subgroups in each main group.
Time Pre- After 7 Before After %
Group oper. ind. change intub. intub. change
IA X 16.37 11.85 -28.,31 11.79 21.62 86.20
S.D.% 2.69 2.60 7.59 2.54 2.83 18.58
1B X 16.30 12.59 -23.06 12.63 12,70 0.48
S.D.* 2,29 2.38 5.94 2.41 2.48 0.82
IC X 16.68 12,62 -24.48 12.73 13.59 7.35
S.D.t 2.40 2.35 6.96 2.46 2.85 2.85
#*
F 1.543 192.26
I1A X 15.55 11.60 -25.60 11.47 21.56" 91.5
S.D.%* 1.56 1.82 5.91 1.75 2,02 32.54
IIB X 15.85 11.93 -24.97 11.90 11.98 0.6
S.D.% 1.71 1.80 5.03 1.53 1.61 0.91
IIC X 17.67 13.39 -25.62 13.63 14,33 4,95
S.D.t 2.89 2.61 6.33 2.65 3.11 4,49
*
F 0.041 72.44
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II. Mean arterial blood pressure:

Group IA: (Midazolam induction) Table XV, figure 5, 6.

The pre-operative values of mean ABP ranged between
85 and 93 mm Hg with a mean of 90.4 % 2.5 mm Hg. After
induction, it ranged between 77 and 88 mm Hg with a mean of
82.7 + 3.47 mm Hg. The‘meah percentage change from the pre-
operative values (-8.44 * 1.78 %) showed a significant dec-

rease in mean ABP (t = 14.99).

After atracurium administration, it ranged between 79
and 88 mm Hg with a mean of 82.9 % 2.96 mm Hg. Their mean
percentage change from the post-induction values (0.29 %
2.1 7) revealed an insignificant increase in mean ABP (t =

0.43).

'Sixty seconds after intubation, mean ABP ranged between
102 and 123 mm Hg with a mean of 109.0 £ 5.96 mm Hg. The
mean percentage change from pre-intubation values was 31.45

+ 4,42 % which indicated siénificant increase in mean ABP

(t = 22.5).

Three minutes after intubation, the mean percentage

change from the pre-intubation values ( 27.1 * 4,0 %) showed
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a significant increase in mean ABP (t = 21.42), Their values
ranged between 101 and 112 mm Hg with a mean of 105.3 &

3.5 mm Hg.

Five minutes after intubation, mean ABP ranged between
91 and 101 mm Hg with a mean of 96.3 *+ 3,02 mm Hg. Their
mean percentage change from pre-intubation values (16.28 =

5.14 %) showed a significant increase in mean ABP (t = 10.02).

Group IB: (I.V. lidocaine pretreatment + midazolam induc-

tion) Table XVI, figureS5, 6.

The pre-operative values of mean ABP ranged between 88
and 101 mm Hg with a mean of 95.0 * 4.78 mm Hg. After induc-
tion it ranged between 80 and 91 mm Hg with a mean of 85.6
+ 4,33 mm Hg. The mean percentage change from the pre-opera-
tive values (-9.89 * 0.99 %) showed a significant reduction

in mean ABP (t = 31.59).

After atracurium, mean ABP ranged between 80 aﬁd 92
mm Hg with a mean of 85.2 * 4.26 mm Hg. There was an insigni-
ficant reduction in mean ABP (t = 1.75) with a mean percen-

tage change of -0.89 * 1.61 % from the post-induction values.

Sixty seconds after intubation, mean ABP ranged from
86 to 97 mm Hg with a mean of 91.4 % 3.41 mm Hg. The mean

percentage change from the pre-intuabtion values (7.35 =
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.

2.38 %) showed a significant increase in mean ABP (t = 9.77).

Three minutes after intubation, the mean percentage
change (4.76 = 2.01 %Z) also showed a significant increase
in mean ABP (t = 7.49). The mean ABP ranged between 85 and

95 mm Hg with a mean of 89.2 % 3.22 mm Hg.

Five minutes after intubation, mean ABP ranged between
81 and 90 mm Hg with a mean of 85.70 * 3.20 mm Hg. The mean
percentage change from pre-intubation values was 0.65 + 2.08
which revealed an insignificant increase in mean ABP (t =

0.99).

Group IC: (Lidocaine spray pretreatment + midazolam induc-

tion) Table XVII, figure 5, 6.

The pre-operative values of mean ABP ranged between
85 and 94 mm Hg with a mean of 91.1 * 3,38 mm Hg. After
induction, it ranged between 82 and 88 mm Hg with a mean of
83.1 + 3.75 mm Hg. The mean percentage change from the
pre-operative values (-8.8 t 1.37 %) showed a significant

reduction in mean ABP after induction (t = 20.31).

After atracurium, mean ABP ranged between 81 and 89
mm Hg with a mean of 83.4 * 2.95 mm Hg. Their mean percentage
change from the post-~induction values was 0.42 = 2.15 %

which indicated an insignificant increase in mean ABP (t =
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0.62).

Sixty seconds after intubation, a significant increase
in mean ABP was detected (t = 23.40) with a mean percentage
change from the pre-intubation values of 17.54 + 2.37 Z.
The mean ABP values ranged between 92 and 103 mm Hg with

a mean of 98.0 + 3.23 mm Hg.

Three minutes after intubation, the mean ABP values

ranged between 88 and 100 mm Hg with a mean of 93.8 % 4,29
mm Hg. The mean percentage change from pre-intubation values

was 12,48 + 3.75 % which revealed a significant increase in

mean ABP (t = 10.52).

An insignificant increase in mean ABP was detected

five minutes after intubation (t = 0.58) with a mean percen-
tage change of 0.4 + 2,23 7., The mean ABP ranged between

80 and 88 mm Hg with a mean of 83.7 * 2.71 mm Hg.

Group II A: (Thiopentone induction) Table XVIII, figure 5,6.

The pre-operative values of mean ABP ranged between
83 and 105 mm Hg with a mean of 91.4 % 6.55 mm Hg. After
induction, it ranged between 71 and 92 mm Hg with a mean of
82.5 £ 5.89 mm Hg. The mean percentage change from the pre-
operative values (-9.75 % 2,51 %) revealed a significant

reduction in mean ABP (t = 12.28).
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After atracurium, the mean percentage change from the
post-induction values (-0.64 % 4.09 %Z) showed an insigni-
ficant decrease in mean ABP (t = 0.5). It ranged between

76 and 94 mm Hg with a mean of 81.9 * 5.82 mm Hg.

Sixty seconds after intubation, mean ABP ranged bet-
ween 102 and 127 mm Hg with a mean of 117.5 + 8.85 mm Hg.
Its mean percentage change from the pre-intubation values
(43.79 £ 10.90 7Z) revealed a significant increase in mean

ABP (t = 12,70).

Three minutes after intubation, it ranged between 101
and 124 mm Hg with a mean of 110,5 * 7,06 mm Hg. The percen-
tage change (35.35 * 10.78 Z%Z) also showed a significant

increase in mean ABP (t = 10.37).

Five minutes after intubation, the mean ABP is still
significantly higher than pre-intubation values (t = 8.57)
as indicated by the mean percentage change (21.97 = 8.11 Z).
It ranged between 94 and 110 mm Hg with a mean of 99.6 ¢

5.13 mm Hg.

Group IIB;A.(I'V' lidocaine pretreatment + Thiopentone

induction) Table XIX, figure 5, 6.

The pre-operative values ranged between 84 and 105

mm Hg with a mean of 94,6 + 6,80 mm Hg. After induction,
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it ranged between 76 and 93 mm Hg with a mean of 85.0 %
5.94 mm Hg resulting in a mean percentage change of -10.13 %

1.34 % which revealed a significant decrease in mean ABP

(t = +23.91).

An insignificant decrease in mean ABP was detected
after atracurium administration (t = 0.30) as determined
by the mean percentage change of -0.,18 * 1.87 %Z. The values
of mean ABP ranged between 80 and 93 mm Hg with a mean of

84.8 * 5.47 mm Hg.

Sixty seconds after intubation, the mean percentage
change from the pre-intubation values (8.73 % 1.63 %) revea-
led a significant increase in mean ABP (t = 16.94). Mean ABP
ranged between 82 and 101 mm Hg with a mean of 92.2 + 6.11

mm Hg.

Three minutes after intubation, it ranged between 80
and 96 mm Hg with a mean of 89,1 t 5,22 mm Hg. The mean per-
centage change from pre-intubation values (4.99 + 1.35 %)

revealed a significant increase in mean ABP (t = 11.69).

After five minutes, an insignificant increase in mean

ABRP was defected (t = 0.58) as indicated by the mean percen-
tage change (0.87 % 2,37 Z). It ranged between 80 and 95

mm Hg with a mean of 85.5 % 5.33.
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Group IIC: (Lidocaine spray pretreatment + Thiopentone

induction) Table XX, figure 5, 6.

The pre-operative values ranged between 85 and 106
mm Hg with a mean of 96.5 * 6.98 mm Hg. After induction,

it ranged between 76 and 98 mm Hg with a mean of 87.4

H

7.34 mm Hg, producing a mean percentage change of -9.49

1.39 7 indicating a significant decrease in mean ABP (t

21.75).

After atracurium, an insignificant increase in mean ABP
was detected (t = 1.84) as the mean percentage chahge from
the post-induction values was 0.39 * 0.67 %Z. The mean ABP
ranged between 77 and 99 mm Hg with a mean of 87.7 * 6.91

mm Hg.

Sixty seconds after intubation, it ranged between 94
and 112 mm Hg with a mean of 103.8 * 6.63 mm Hg. The mean
percentage change from the pre-intubation values (18.56 %

5.0 %) indicated a significant rise in mean ABP (t = 11.74).

Three minutes after intubation, it ranged between 89
and 103 mm Hg with a mean of 95.5 % 4,45 mm Hg. The mean
percentage change (9.27 * 3.98 %) revealed a significant

increase in mean ABP (t = 7.37).

After five minutes, an insignificant increase in mean
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ABP was detected (t = 1.04) and the mean percentage change

was 0,46 = 1,40 %Z. The mean ABP ranged between 79 and 100
mm Hg, wiht a mean of 88.1 = 7.05 mm Hg.

By comparing the effect of both midazolam and thiopen-
tone induction on the mean ABP in the three subgroups of

each main group (Table XXI), it was apparent that midazolam
produced a similar degree of reduction in mean ABP in the
three subgroups as the f-test was insignificant {f = 0.838)

and also, thiopentone produce a similar degree of reduction
in mean ABP in the three subgroups as the f-test was insigni-

ficant (f = 0.310).

However aftér intubation, the f-test was significant
between the three subgroups of the main group I (f = 114.122)
and between the thfee groups of the main group II (f = 52.016)
indicating that the effect of intubation on mean ABP was

different in the three subgroups.

When comparing the change in mean ABP after induction,
in the similar subgroups using t~-test for comparison between
two groups, table XXII, we noticed that both midazolam and
thiopentone produce a similar‘degree of reduction in mean
ABP as the t-test was insignificant [groups IA, IIA (t=1.346),

groups IB and IIB (t=0,456) and groups IC and IIC (t=1.118)].

After intubation, the t-test between two groups was
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only significant between groups IA and IIA (t = 3.318) but
was insignificant between groups IB and IIB (t = 1.694)

and groups IC and IIC (t = 0.583).
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Table XV: Changes in mean arterial blood pressure in
patients in group IA,.
Time Pre-operative V1 V2 V3 V4 V5
Case
1 90 82 83 110 108 99
2 89 81 80 106 105 98
3 88 78 79 105 103 97
4 91 82 83 109 107 95
5 92 85 83 102 103 94
6 93 86 88 123 112 93
7 85 77 79 103 101 91
8 91 83 85 112 108 101
9 . 93 85 83 111 105 98
10 92 88 86 109 101 97
X 90.4 82.7 82.9 109.0 105.3 96.3
S.D.% 2.50 3.47 2.96 5.96 3.50 3.02
Mean 7% -8.44 - 0.29 31.45 27.1 16.28
change *1.78 2.1 C 4,42 4.0 *5.14
t 14.99"  0.43  22.5°  21.42" 10.02"
V1 = values of mean ABP after induction.
V2 = values of mean ABP after atracurium.
Vy = values of mean ABP 60 seconds after intubation.
V, = values of mean ABP 3 minutes after intubation.
V. = values of mean ABP 5 minutes after intubation.
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Table XVI: Changes in mean arterial blood pressure in patients

in group IB.

Time . A
Case Pre-operative V1 V2 V3 V4 VS
1 94 85 85 92 90 88
2 98 88 87 94 91 87
3 101 90 92 95 93 90
4 90 82 80 88 85 82
5 91 80 81 86 86 83
6 97 88 86 90 88 84
7 100 91 91 97 95 90
8 100 90 87 93 90 87
9 91 82 83 90 88 85
10 88 80 80 89 86 81
X 95.0  85.6  85.2 91.4  89.2 85.70
S.D.%x 4,78 4,33 4,26 3.41 3.22 3.20
Mean 7% -9.89 -0.89 7.35 4,76 0.65
change +0.99 +1.61 +2.38 +2.01 +2,08

* * #*
t 31.59 1.75 9.77 7.49 0.99




Table XVII:

Changes in mean arterial blood pressure in

patients in group IC.

76.

Time Pre-~operative V1 V2 V3 V4 V5
Case
1 90 82 83 99 99 85
2 94 86 85 101 98 88
3 96 88 89 103 100 88
4 87 80 83 95 92 84
5 92 85 82 100 96 82
6 93 87 86 98 94 84
7 85 76 78 92 88 80
8 90 80 81 95 90 82
9 94 85 84 99 92 81
10 90 82 83 98 89 83
X -91.1 83.1 83.4 98.0 93.8 83.7
S.D.% 3.38 3.75 2.95 3.23 4.29 2,71
Mean 7% -8.80 0.42 17.54 12.48 0.4
change +1.37 +2.15 +2.37 £3.75 +2.23
t 20.31%  0.62  23.40" 10.52° 0.58




Table XVIII:

Changes in mean arterial blood pressure in

patients in group IIA.

77.

Time Pre-operative Vj Vo V3 Vi Vs
Case

1 95 85 83 102 101 95

2 90 83 80 117 109 101

3 85 79 81 127 113 98

4 92 83 78 112 110 95

5 91 81 85 125 109 98

6 105 92 94 125 113 105

7 83 71 75 109 107 94

8 87 79 76 110 101 97

9 98 90 88 121 118 103
10 88 82 79 127 124 110

X 91.4 82.5 81.9 117.5 110.5 99.6
S.D.% 6.55 5.89 5.82 8.85 7.06 5.13
Mean % -9.75 -0.64 43.79 35,35  21.97
change £2.51 +4.09 £10.9 £10.78  #8.11
t 12.28% 0.5 12.70% 10.37%  8.57"
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Table XIX: Changes in mean arterial blood pressure in

patients in group IIB.

Time
Pre-operative V v ) Y v
Case 1 2 3 4 5
1 92 80 80 88 85 83
2 100 91 93 101 .96 95
3 105 93 ‘ 92 100 95 92
4 103 92 90 98 94 91
5 98 88 86 92 90 85
6 88 80 81 89 85 82
7 95 87 85 91 90 84
8 90 81 80 87 85 82
9 84 76 77 82 80 80
10 91 82 84 94 91 81
X 94.6 85.0 84.8 92.2 89.1 85.5
S.D.% 6.80 5.94 5.47 6.11 5.22 5.33
Mean 7% -10.13 -0.18 8.73 4,99 0.87
change +1.34 £1.87 +1.63 *1.35 *2.37

#* * *
t 23.91 0.30 16.94 11.69 0.58
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Table XX: Changes in mean arterial blood pressure in
patients in group IIC.
Time
Case Pre-operative V1 V2 V3 V4 V5
1 97 87 88 104 96 89
2 105 95 94 105 100 95
3 106 98 99 110 103 100
4 95 86 87 112 95 85
5 92 81 83 99 92 83
6 98 90 90 107 97 91
7 104 96 95 112 99 95
8 89 80 81 95 94 80
9 85 76 77 94 89 79
10 94 85 83 100 90 84
X 96.5 87.4 87.7 103.8 95.5 88.1
S.D.% 6.98 7.34 6.91 6.63 4,45 7.05
Mean 7% -9.49 0.39 18.56 9.27 0.46
change +1.39 +0.67 5.0 +3.98 +1.40
t 21.75  1.84  11.74% 7.37° 1.04




Table XXI:

80.

Comparison of changes in mean ABP in patients of

similar groups in the two main groups.

Time Pre- After % Before After %
Group oper. ind. change intub, intub, change
IA X 90,4 82.7 ~8.44 82.9 109.0 31.45
S.D.% 2.50 3.47 ‘1.78 2.96 5.96 4,42
I1A X 91.4 82.5 -9.75 81.9 117.5 43.79
S.D.% 6.55 5.89 2.51 5.82 8.85 10.90
. 1.346 3,318"
IB X 95.0 85.6 -9.89 85.2 94.7 7.35
S.D.*x 4,78 4.33 0.99 4,26 4.47 2.38
IIB X 94,6 85.0 -10.13 84.8 95.9 8.73
S.D.t 6.80 5.94 1.34 5.47 7.74 1.63
t 0.456 1.694
1Ic X 91.1 83.1 -8.80 83.4 98,0 17.54
S.D.* 3.38 3.75 1.37 2.95 3.23 2.37
I1IC X 96.5 87 .4 -9.49 87.7 103.8 18.56
S.D. 6.98 7.34 1.39 6.91 6.63 5.0
t 1.118 0.583




Table XXII:

81.

Comparison of the mean ABP changes in patients

of the three subgroups of each main group.

Time Pre- After % Before After YA
Group oper. ind. change intub. intub. change
IA X 90.4 82.7 -8.44 82.9 109.0 31.45
S.D.t 2,50 3.47 1.78 2.96 5.96 4,42
IB X 95.0 85.6 -9.89  85.2 94.7 7.35
S.D.t 4,78 4,33 0.99 4,26 4,47 2,38
1c X 91.1 8.31 -8.80 83.4 98.0 17.54
S.D.% 3.38 3.75 1.37 2.95 3.23 2.37
3*
F 0.838 114,122
11A X 91.4 82.5 -9.75 81.9 117.5 43,79
S.D.t 6.55 5.89 2,51 5.82 8.85 10.90
IIB X 94.6 85.0 -10.13 84.8 95.9 8.73
S.D.% 6.80 5.94 1.34 5.47 7.74 1.63
I11C X 96.5 87.4 -9.49 87.7 103.8 18.56
S.D.t 6.98 7.34 1.39 6.91 6.63 5.0
F 0.310 52.016"




82.

Mean percentage change

30 } '
20 |
10
s /%§
-10 , e /4§
A
IIA IB IIB e IIc
~20 % :
T
Figure 5:

Mean percentage change in mean arterial blood

pressure after induction.



g

83.

Mean bercentage change

°0 IA 09
ITA g — - —@©
50 IB g——-u=p
IIB g~ — -4
IC o 4

IIC o —

Time in

minutes

Figure 6 : Mean percentage changes in mean ABP after

intubation.



84.

III. Heart rate:

Group IA: Table XXIII, figure 7, 8.

The pre-~operative values ranged between 80 and 93
b/min with a mean of 86.1 £ 4.93 b/min. After induction,
it ranged between 83 and 96 with a mean of 92.8 * 5.20 b/min,.
This resulted in a mean percentage change of 7.80 ¢t 1.63 Z

which revealed a significant increase in H.R. (t = 15.13).

After atracurium, it ranged between 85 and 100 b/min
with a mean of 93.6 + 5.27 b/min. The mean percentage change

from the post-induction values (0.88 = 2,13 7) showed an

insignificant increase in H.R. (t = 1.31).

Sixty secinds after intubation, it ranged between 94
and 111 with a mean of 101.7 £ 5.56 b/min resulting in a mean
percentage change of 9,96 £ 1,62 Z from the pre-intubation

values. This showed a significant increase in H.R. (t =
19.44).

After three minutes, the increase in H.R. was still

significant (t = 4.11) and the mean percentage change was
3.99 + 3,07 %. The heart rate ranged from 92 to 107 b/min

with a mean of 97.3 % 5.62 b/min.

After five minutes, H.R. ragned between 86 and 98 b/min
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with a mean of 91.3 * 3.59 b/min. The mean percentage change
from the pre-intubation values was -2.34 t 3.0 which revea-

led an insignificant décrease in H.R. (t = 2.47).

Group IB: Table XXIV, figure 7, 8.

The pre-operative values of H.R. ranged between 77 and
95 with a mean of 83.4 = 5.89 b/min. After induction, it
ranged between 85 and 99 b/min with a mean of 89.6 % 5.34
b/min.vThe mean percentage change from the pre—opefative

values was 7.52 * 2,02 % which revealed a significant increase

in H.R. (t = 10.81).

After atracurium administration, it ranged between
85 and 99 b/min with a mean of 90.3 £ 5.12 b/min. The mean
percentage change (0.8 £ 1.16 %Z) from the post-induction

values showed an insignificant increase in H.R. (t = 2.18).

Sixty seconds after intubation, it ranged between 89
and 102b/min with a mean 0f 94.8 + 4.76 b/min. The mean
percentage change from the pre-intubation condition (5.05

+ 2.76 %) showed a significant increase in H.R. (t = 5.79).

After three minutes, it ranged between 87 and 101 b/min
with a mean of 92.6 * 5.25 b/min and a mean percentage change

of 2.57 + 2.56 %. This showed a significant increase in H.R.
(t = 3.18).
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Five minutes after intubation, it ranged between 81
and 87 b/min with a mean of 87.7 * 4.74 b/min. The mean per-
centage change (-2.83 * 2,95 Z) showed a significant decrease

in H.R. from the pre-intubation values (t = 3.03).

Group IC: Table XXV, figure 7, 8.

The pre-operative values of H.R. ranged between 77 and
93 b/min with a mean of 85.4 *# 5.72 b/min. After induction,
it ranged between 84 and 99 b/min with a mean of 93.2 #
5.71 b/min. The mean percentage change from the pre-opera-
tive values (7.39 * 5.91 %) revealed a significant increase

in H.R. (t = 6.30).

An insignificant increase in H.R. was detected after
administration of atracurium (t = 0.76) as the mean percen-
tage change was 0.32 £ 1.33 7. Heart rate ranged between

85 and 101 b/min with a mean of 93.5 % 5.91 b/min.

Sixty seconds after intubation, it ranged between 91
and 108 b/min with a mean of 100.2 * 7.25 b/min., The mean
percentage change from the pre-intuabtion values (7.12 %

2.24 %) showed a significant increase in H.R. (t = 10.05).

Three minutes after intubation, it ranged.between 90

and 107 b/min with a mean of 98.6 + 6.19 b/min. The mean
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percentage change from the pre-intuabtion values (5.55

4.73 Z) revealed a significant increase in H.R. (t = 3.71).

After five minutes, it ranged between 85 and 95 b/min
with a mean of 90.9 * 3.48 b/min producing a percentage-
change of -2.55 * 5.1 % which revealed an insignificant

decrease in H.R. (t = 1.58).

Group IIA: Table XXVI, figure 7, 8.

The pre-operative values of H.R. ranged between 78 and
95 b/min with a mean of 86.3 £ 7.10 b/min. After induction,
it ranged between 85 and 115 b/min with a mean of 95.0 %
9.56 b/min. The mean percentage change from the pre-opera-

tive values (10.03 * 4.62 7) revealed a significant increa-

se in H.R. (t = 6.87).

After atracurium administration, it ranged between
84 and 120 b/min with a mean of 96.2 + 11.06 b/min produ-
cing a mean percentage change from the post-induction va-

lues of 1.17 £ 2.81 7% which revealed an insignificant increase

in HoRo (t = 1032).

Sixty seconds after intubation, it ranged between 104

and 172 b/min with a mean of 126.6+*18.88 b/min. The mean

percentage change from the pre-intubation values (31.51 %

10.39 ) revealed a significant increase in H.R. (t = 9.5Y).
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After three minutes, it ranged between 95 and 128 b/min

with a mean of 112.1 % 9.30 b/min. The mean percentage chan-

ge was 17.05 = 7.84 7 which revealed a significant increase

in H.R. (t = 6.88).

After five minutes, the mean percentage change (6.09 %
10.13 %) revealed an insignificant increase in H.R. (t =
1.90). Heart rate ranged between 93 and 114 with a mean of

101.3 £ 7.42 b/min.

Group IIB: Table XXVII, figure 7,8.

The pre-operative values ranged between 80 and 100
b/min with a mean of 89.1 * 6.94 b/min. After induction,

it ranged between 85 and 117 b/min with a mean of 97.4 %

9.43 b/min. The mean perecntage change from the pre-opera-
tive values (9.21 % 3.59) showed a significant increase in

H.R. (t = 8.11),

After atracurium, it ranged between 86 and 120 b/min
with a mean of 97.9 % 10.02 b/min. The mean percentage chan-
ge from the post-induction values (0.48 * 1.10 Z) showed

an insignificant increase in H.R, (t = 1.38).

Sixty seconds after intubation, it ranged between 93
and 131 b/min with a mean of 106.9 + 11.78 b/min resulting
in a mean percentage change of 9.24 * 5.33 Z which revealed

a significant increase in H.R. (t = 5.48).
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Three minutes after intubation, it ranged between 92

and 123 b/min with a mean of 104.7 % 10.22 b/min. The mean
percentage change was 7.12 * 5,75 %Z which showed a signi-

ficant increase in H.R. (t = 3.92).

After five minutes, an insignificant decrease in H.R.
was detected (t = 2.05) with a mean perecntage change of

-3.05 * 4,70 %. It ranged between 87 and 109 b/min with

a mean of 94.6 * 6.8 b/min.

Group II C: Table XXVIII, figure 7, 8.

The pre-operative values ranged between 80 and 99 b/min
with a mean of 88.9 * 5.82 b/min, After induction, it ranged
between 88 and 110 b/min with a mean of 97.6 * 2.23 b/min.
The mean percentage change from the pre-operative values
(9.81 * 2,23 %) showed a significant increase in H.R. (t =

13.91).

After atracurium administration, it ranged between
88 and 104 b/min with a mean of 97.1 % 4.79 b/min resulting
in a mean percentage change of 0.41 = 1,65 Z which revealed

an insignificant increase in H.R. (t = 0.79).

Sixty seconds after intubation, it ranged between 107
and ‘115 b/min with a mean of 109.6 * 4.25 7% producing a mean

percentage change of 13.02 * 5.08 %Z which showed a signifi-
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cant increase in H.R. (t = 8.10).

After three minutes, it ranged between 95 and 109 b/min

with a mean of 100.6 + 4,45 b/min producing a mean percen-
tage change of 3.65 t+ 2.35 %7 which revealed a significant

increase in H.R. (t = 4.91).

After five minutes, it\ranged from 88 to 100 b/min with
a mean of 92.8 * 4.83 b/min. The mean perecntage change
from the pre~intubatibn values (-4.42 + 2.27 %) revealed

a significant reduction in H.R. (t = 6.16).

By comparing the effect of midazolam induction on the

heart rate in the three subgroups of the main group I (Table
XXIX), it was apparent that there was an insignificant dif-
ference between the mean percentage change of them as indi-

cated by the insignificnat f-test between them (f = 0.062)
Table

However after intubation (1 minute), the f-test was

significant (f = 11.946) indicating that the change in heart

rate after intubation in the three subgroups was different.

As regards the main group II, also, the f-test between
the three subgroups after induction was insignificant (f =
0.138) indicating that the effect of thiopentone induction
on heart rate was the same in the three groups. However,

after intubation (1 min), the f-test was significant (t =
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26.273) indicating a difference in the effect of intubation

on the heart rate in the three subgroups.

When comparing the effect of midazolam and thiopentone

on induction on heart rate in the similar subgroups (groups
IA and IIA, groups IB and IIB and groups IC and IIC) by using
the t-test for comparison between two groups (Table XXX),

it was apparent that both midazolam and thiopentone produce
similar effects as the t-test was insignificant (t=1.439,

t=1.269 and t=1.768 respectively).

However, the t-test between each similar subgroups
after intubation was significant [groups IA and IIA (t=6.481),
groups IB and IIB (t=2.208) and groups IC and IIC (t=3.361)].
This revealed that the mean percentage change in H.R. after

intubation was different in the similar subgroups.

’



Table XXIII:

Changes in heart rate in patients in

92.

group IA.
Time
Case Pre-operative V; Vo Vi ' Vs
1 80 86 87 96 91 89
2 83 89 89 99 93 90
3 90 96 99 111 107 98
4 89 95 93 104 101 90
5 77 83 85 94 90 86
6 90 99 99 106 101 95
7 87 95 93 101 92 89
8 87 93 91 105 98 91
93 98 100 110 102 95
10 85 94 - 94 103 98 90
X 86.1 92.8 93.6  101.7 97.3 91.3
S.D.% 4,93 5.20 , 5.27 5.56 -5.62 3.59
Mean 7% 7.80 0.88 9.96 3.99 ~-2.34
~change £1,63  £2,13 1,62 3,07 3.0
t 15.13°  1.31  19.44°  4.11°  2.47
vy = Heart values after induction.
V2 = Heart rate values after atracurium.
Vg = Heart rate values 60 seconds after intubation.
Va = Heart rate values 3 minutes after intubation.
VS = Heart values 5 minutes after intubation.
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Table XXIV: Changes in heart rate in patients in group IB.

Time
Cace Pre-operative V1 V2 V3 V4 VS
1 83 90 *90 99 96 90
2 87 94 95 101 100 91
3 91 99 98 98 96 90
4 95 97 99 102 101 97
5 77 85 87 93 91 89
6 83 89 88 90 88 85
7 80 87 88 93 90 87
8 79 85 86 91 87 81
9 81 86 87 92 90 85
10 78 84 85 89 87 82
X 83.4 89.6 90.3 94.8 92.6 87.7
S.D.t 5.89 5.34 5.12 4,76 5.25 4,74
Mean 7 7.52 0.8 5.05 2,57 -2.83
change +2.2 +1.16 +2.76 +2.56 £2.95

t 10.81°  2.18 5.79 3.18 3.03
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Table XXV: Changes in heart rate in patients in group IC.
Time
Pre-operative V1 V2 V3 V4 V5
Case
1 88 92 92 101 104 93
2 91 96 95 103 107 93
3 93 98 98 107 103 95
4 87 98 100 106 100 91
5 92 99 99 107 101 95
6 87 99 101 108 102 89
7 83 92 90 98 98 93
8 78 84 85 90 90 88
9 84 89 89 91 90 85
10 77 85 86 91 91 87
X 85.4 93.2 93.5 100.2 98.6 90.9
S.D.* 5.72 5.71 5.91 7.25 6.19 3.48
Mean 7 7.39 0.32 7.12 5.55 -2.55
change +5.91 +1.33 £2.,24 *4,73 +5.10
t 6.30° 0.76 10.05  3.71°  1.58
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Table XXVI: Changes in heart rate in patients in group IIA.

Time
Pre-operative Vi Vo V3 Vg4 Vs
Case ’
1 93 99 99 123 115 108
2 83 90 92 124 111 104
3 81 91 89 127 115 109
4 91 97 100 131 118 103
5 78 85 85 104 95 93
6 79 86 84 105 99 94
7 78 85 89 129 113 98
8 91 99 97 122 115 97
9 95 103 107 123 112 93
10 94 115 120 172 128 114
X 86.3  95.0  96.2 126.6 112.1 101.3
S.D.% 7.10 9.56 11.06 18.88 9.30 7.42
Mean Z 10.03 1.17 31.51 17.05 6.09
change +4.62 +2.81 +10.39 +7.84 +£10.13

* #* 3*
t 6.87 1.32 9.59 6.88 1.90
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Table XXVII: Changes in heart rate in patients in group IIB.

Time
Pre-operative V1 V2 V3 V4 V5
Case

1 79 85 85 93 94 90

2 87 97 98 101 99 91

3 100 117 120 131 123 109

4 98 105 104 122 120 101

5 93 100 100 110 110 100

6 85 91 90 107 105 89

7 92 97 98 104 101 95

8 87 98 99 102 101 91

9 80 85 86 94 92 87

10 90 99 99 105 102 93

X 89.1 97.4 97.9 106.9 104.7 94.6
S.D.% 6.94 9.43 10.02 11.78 10.22 6.8
Mean 7 9.21 0.48 9.24 7.12 -3.05
change *3.59 +1.10 +5,33 +5.75 4,70
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Table XXVIII: Changes in heart rate in patients in group IIC.

Time
Pre-operative V1 V2 V3 V4 V5
Case
1 80 88 88 101 95 85
2 86 94 96 105 98 92
3 99 104 104 113 107 97
4 97 110 104 111 109 100
5 91 100 98 107 100 92
6 86 95 96 109 96 88
7 90 97 95 115 99 91
8 88 98 98 112 102 98
9 83 91 93 113 99 89
10 89 99 99 110 101 96
X 88.9 97.6  97.1 109.6  100.6 92.8
S.D.t 5.82 2.23  4.79 4.25 4.45  4.83
Mean % 9.81 0.41 13.02 3.65 -4.42
change +2.23 +*1.65 +5.08 +2.35 +2.27

¢ 13.91°  0.79 g.10%  4.91%  6.16"
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Table XXIX: Comparison of changes in heart rate in the
similar groups of the three main groups.
Time Pre- After A Before After A
oper. ind. change intub. intub. change
Group
1A X 86.1 92.8 7.80  93.6 101.7 9.96
S.D.+ 4.93 5.20 1.63 5.27 5.56 1.62
I11A X 86.3 95.0 10.03 96.2 126.6 31.51
S.D.t 7.10 9.56 4,62 11.06 18.88 10.39
¥*
t 1.439 6.481
IB X 83.4 89.6 7.52 90.3 94.8 5.05
S.D.% 5.89 5.34 2.20 5.12 4,76 2.76
IIB X 89.1  97.4 9.21  97.9 106.9 9.24
S.D.t 6.94 9.43 3.59 10.02 11.78 5.33
¥*
t 1.269 2.208
¢ X 85.4 93.2 7.39 93.5 100.,2 7.12
S.D.t 5.72 5.71 3.71 5.91 7.25 2,24
II1C X 88.9 97.6 9.81 97.1 109.6 13.2
S.D.t 5.82 2,23 2.23 4,79 4,25 5.08
¥*
t 1.768 3.361
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Table XXX: Comparison of changes in heart rate in the three

subgroups of each main group.

Time

Pre- After A Before After Z
oper. ind. change intub,. intub. change
Group
TA X 86.1 92.8 7.80 93.6 101.7 9.96
S.D.% 4,93 5.20 1.63 5.27 5.56 1.62
IB X 83.4 89.6 7.52 90.3 94.8 5.05
S.D.# 5.89 5.34 2.20 5.12 4.76 2,76
Ic X 85.4 93.2 7.39 93.5 100.2 7.12
S.D.% 5.72 5.71 3.71 5.91 7.25 2.24
#
F 0.062 11.946
I11A X 86.3 95.0 10.03 96.2 126.6 31.51
S.D.% 7.10 9.56 4,62 11.06 18.88 10.39
IIB X 89.1 97.4 9.21 97.9 106.9 9.24
S.D.*% 6.94 9.43 3.59 10.02 11.78 5.33
IIC X 88.9 97.6 9.81 97.1 109.6 13.2
S.D.t 5.82 2.23 2.23 4.79 4,25 5.08
*
F 0.138 26,273
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after induction.
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Figure 8 : Mean percentage changes in heart rate (HR)

after intubation.
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IV, Blood gases: Table XXXI

Group IA:

The pre-operative values for P CO2 ranged between 40

and 45 with a mean of 42.1 * 1.66 mm Hg and for P O2 ranged

between 95 and 98 with a mean of 96.5 * 1.27 mm Hg.

After intubation, P CO2 values ranged between 36 and

44 with a mean of 39.8 = 2.66 mm Hg and for P O2 ranged bet-

ween 248 and 559 with a mean of 434.7 * 96.42 mm Hg.

Group IB:

The pre-operative values for P CO2 ranged between 40
and 45 with a mean of 41.6 * 2,07 mm Hg and for P 02 ranged

between 92 and 97 with a mean of 94.9 * 1.66 mm Hg.

After intubation, P(Ib values ranged between 37 and 44
with a mean of 40.2 %+ 2.30 mm Hg and for P O2 ranged between

330 and 509 with a mean of 430.4 * 60.43 mm Hg.
Group IC:
The pre-operative values for P CO2 ranged between 38

and 44 with a mean of 41.3 * 2.06 mm Hg and for P O2 ranged

between 90 and 97 with a mean of 93.9 = 2.33 mm Hg.
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After intubation, P CO, ranged between 36 and 44 with

2
a mean of 39.4 + 2.32 mm Hg and for P O2 ranged between

362 and 512 with a mean of 410.3 = 59.88 mm Hg.

Group ITA:

The pre-operative values of P CO2 ranged between 39
and 45 mm Hg with a mean of 41.8 *# 1,93 mm Hg and for P O2

ranged from 92 to 96 with a mean of 95.3 + 1.89 mm Hg.

After intubation, P 002 values ranged from 36 to 43
with a mean of 39.2+2.04 mm Hg and for P O2 ranged from

280 to 536 mm Hg with a mean of 445.6 %+ 89.5 mm Hg.

Group IIB:

The pre-operative values for P CO2 ranged between 39
and 45 mm Hg with a mean of 42.0 * 1.94 mm Hg and for P 02_

ranged from 92 to 98 mm Hg with a mean of 95.1 * 2,02 mm Hg.

After intubation, P CO2 values ranged from 36 to 43
mm Hg with a mean of 39.9 = 2.18 mm Hg and for P O2 ranged

from 286 to 511 with a mean of 424.0 % 64.23 mm Hg.

Group T1IC:

The pre-operative values for P CO2 ranged between 39
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and 45 with a mean of 41.4 + 2.22 mm Hg and for P O2 ranged

between 91 and 98 mm Hg with a mean of 94.8 * 2,49 mm Hg.

After intubation, P CO2 values ranged from 36 to 42
mm Hg with a mean of 39.2 + 1.87 mm Hg and for P O2 ranged

between 318 and 507 mm Hg with a mean of 415.5 + 80.50 mm Hg.



Table XXXI:

in arterial blood in the six groups.

105.

Oxygen and carbon dioxide tension levels

Parameter

Pre~operative After intubation

Pre-operative After intubation

Group
IA X 42,1 39.8 96.5 434.,7
S.D.* 1.66 2.66 1.27 96.42
IB X 41.6 40.2 94.9 430.4
S.D.% 2.07 2.30 1.66 60.43
Ic X 41.3 39.4 93.9 410.3
S.D.t 2.06 2,32 2.33 59.88
I1A X 41.8 39.2 95.3 445,6
S.D.+ 1.93 2,04 1.89 89.54
IIB X 42.0 39.9 95.1 424,0
S.D.t 1.94 2.18 2.02 64,23
IIC X 41.4 39.2 94.8 415.5
S.D.% 2.22 1.87 2.49 80.47
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V. Intubation condition: Table XXXII.

-~ Jaw relaxation:

The time for good jaw relaxation after injection of

atracurium ranged from 1 to 1.5 min. In group I (A, B and C),

40 %Z of cases (12 patients) showed good jaw relaxation after
1 min, while in group II (A, B and C) only 30 7 (9 patients)
of cases showed good jaw relaxation after 1 min but after

1.5 min, 100 % of cases (60 patients) had good jaw relaxa-

tion.

- Cord relaxation:

The time needed for good cord relaxation ranged bet-
ween 1.5 and 2 min after atracurium injection. In group I
(midazolam), 60 %Z of cases (18 patients) had good cord rela—'
xation after 1,5 min, while in group II (thiopentone), only
50 7 of cases (15 patients) had good cord relaxation after

1.5 min. After 2 min, 100 %7 of cases had good cord relaxa-

tion.

- Reaction to intubation:

The time needed for intubation without any reaction,

ranged between 1.5 and 2 min., In groups IA and IIA, the
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reaction was nil in 40 % of cases after 1.5 min while in
groups IB, IC, IIB and IIC it was nil in 60 7% of cases after

1.5 min. After 2 min, it was nil in 100 % of cases.

The overall intubation condition showed that atracu-
rium provides a good intubation in 55 7 of cases after

1.5 min and in 100 % of cases after 2 min.
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Table XXXII: Percentage of patients showing good intu-

bation condition.

Group Good jaw relaxation Good cord relaxation No reaction to intubation

1 min 1.5 min Imin 1.5min 2min 1min 1.5min 2min
IA 4 10 - 6 10 - 4 10
IB 4 10 - 5 10 - 6 10
IC 4 10 - 7 10 - 6 10
Total 12 30 - 18 30 - 14 30
7 (40%)  (100%) (60%)(100%) (53%) (100%)
IIA 3 10 - 5 10 - 4 10
IIB 3 10 - 6 10 - 7 10
IIC 3 10 - 4 10 - 6 16
Total 9 30 - 15 30 - 17 30
7 (302)  (100%) (50%)(100%) (58%) (100%)

The overall intubation condition was good in:
- 55 % of cases (33 patients) after 1.5 min.

- 100 % of cases (60 patients) after 2 min,



DISCUSSION

CHAPTER V
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DISCUSSTION

The increased use of general anaesthesia in ophthalmic
surgery bears witness to the significant contribution made
by the anaesthetist in this regard. The anaesthetist can
optimize conditions for such surgery due to the development
of improved anaesthetic agents and techniques. Apart from
providing an immobileand uncongested field, he can decrease
the intraocular pressure, and thus minimize the danger of

expulsion of intraocular contents when the eye is opened.(4)

Many studies suggest a risk in giving succinyl choline
to patients anaesthetized for intraocular surgery because
it might cause a rise in intraocular pressure (IOP), which
could in turn cause the expulsion of vitreous humour from
the surgically incised eye.(sz) Therefore, the anaesthetic
management of patients with penetrating eye injury present
problems peculiar to ophthalmic surgery. Such patients
have rarely undergone the full routine of pre-anaesthetic
preparation, and must be considered to have full stomach.
They are, therefore, vulnerable to the hazards of aspiration
of gastric contents during induction of anaesthesia. The

problem facing the anaesthetist here is how to intubate
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the trachea rapidly without causing an accompanying rise

in intraocular pressure.(42)

No completely satisfactory method of induction has
evolved to eliminate these complications, although various
techniques have been suggested to minimize the hazards.
This included the pretreatment with a small dose of non-
depolarizing muscle relaxant prior to the use of suxame-
thonium though this has been proved to be ineffective,(BB)
and the induction of anaesthesia using a full paralysing
dose of non depolarizing muscle relaxant,sometimes utilizing
a head up or head down tilt.(42) If a non depolarizing
relaxant is used, then the agent with the fastest onset of
action which will allow rapid intubation and provides a good
intubation condition will have the advantages over those

(84)

of slower onset.

In the present study, the basal readings of intraocular

pressure were within the normal physiological limits.

The mean percentage changes in group IA, IB and IC
showed a significant decrease in IOP from the preoperative
values after midazolam induction. On the other

hand, there was an insignificant difference between the

three groups, which means that there was a similar reduction
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in IOP in these three groups.

Fragen and Hauch (31)

reported similar results, and
they postulated that midazolam has an effect on the central
nervous system where it depresses certain areas of the

diencephalon and hypothalamus that influences the IOQP.

In groups IIA, IIB and IIC, a significant reduction
in IOP from the preoperative values was observed after thio-

pentone induction.

Comparing the three groups by the f-test, there was
insignificant differences which indicate an identical reduc-

tion in IOP after thiopentone induction.

The reduction in IOP after thiopentone was in agreement
with the results reported by Kornblueth et al (17) who
postulated that thiopentone depresses the central controlling
areas of IOP, beside , it increases the facility for aque-

ous drainage.(ss)

By comparing the reduction in IOP after induction
between the similar subgroups (groups IA, IIA, groups IB,
IIB and groups IC and IIC), it was found that both midazo-

lam and thiopentone produced a comparable reduction in IOP.

These results coincided with those reported by Fragen
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and Hauch (31) who found that midazolam induction reduces

IOP to the same degree as diazepam and thiopentone.

Sixty seconds after intubation, there was a significant
increase in IOP from the pre-intubation values in groups
IA and IIA. This increase in IOP was similar in both groups
and indicates that both midazolam and thiopentone cannot
prevent the rise in IOP during intubation. The maximum
increase in IOP in the first minute after intubation, was
followed by gradual reduction, but IOP values were still
higher than the pre-intubation values five minutes after

intubation.

These results were in agreement with those obtained
by Couch et 31(42) who found that inspite of the reduction
in IOP after thiopentone induction, there was an increase

in JOP following intubation.

In groups IB and IIB (I.V. lidocaine), there was an
insignificant rise in IOP sixty seconds after intubation
from the pre-intubation values. Five minutes after intuba-
tion, IOP values were equal to or slightly less than the

pre-intubation values.

(86)

Mahajan and Grover reported similar results in

their study, in which they used intravenous lidocaine
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pretreatment in a dose of 1 mg Kg"1 five minutes prior to

induction of anaesthesia.

In contradiction to these results, were those obtained

by Smith et a1(87)

who concluded that lidocaine pretreat-
ment in a dose of 1 - 2 mg Kg_l was ineffective in preven-
ting the increase in IOP following succinyl choline and
intubation. This contradiction could be explained by the
fact that in the study of Smith et al, the readings of IOP
were not recorded between succinyl choline and tracheal
intubation, making it difficult to define whether the in-

crease was due to succinyl choline or tracheal intubation

or both.,

The action of intravenous lidocaine in preventing the
rise in IOP following tracheal intubation may be attribu-

(88)

ted to an obtained haemodynamic response suppression

of cough reflex(sg), and increased depth of anaesthesia

following lidocaine pretreatment.(86)

In groups IC and IIC, there was a significant increase
in IOP from the pre-intubation values which returned gra-
dually to the pre-intubation values five minutes after

intubation.

From the present work, and by comparing the mean per-

centage changes in the control groups (IA and IIA) with

.
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those in lidocaine spray groups (IC and IIC), it was appa-
rent that the rise in IOP iq the control groups was much
greater than in the lidocaine spray groups. This means that
lidocaine spray cannot obtund completely the rise in IOP

that accompanied intubation, however, it prevents its great

increase compared to the pre-intubation values.

Viegas and Stoelting(go)

in their study on the effecti-
veness of laryngotracheal spray of lidocaine for prevention
of the adverse reactions to intubation, proved that the
action of lidocaine spray was not only due to its local
effects, but also due to its systemic absorption from the
mucous membrane, They concluded that blood lidocaine level

was low one minute after laryngotracheal spray, but it gra-

dually rose to a peak value between 4 and 15 minutes.

Pelton et al(gl) stated that absorption of lidocaine
from the mucous membrane was complete and rapid and its
blood level Qas gimilar to its blood level after intravenous
administration of the same dose. However, the contradiction
between the effect of intravenous lidocaine and spray might
be due to some factors that interfere with its absorption.
These factors include the presence of secretions, state of
the mucosa and its vascularity, the size of the inhaled

droplets and the effeciency of spraying the larynx and
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(92)

trachea.

As regards the effect of atracurium on IOP, this work
showed that it produced insignificant changes in IOP. These
results were in agreement with those obtained by Maharaj
et a1(44)

who concluded that atracurium produces no change

in IOP and this provides a steady state for ocular surgery.

The basal readings of mean arterial blood pressure and

heart rate were within normal physiological limits.

The mean percentage changes showed a significant
reduction in mean arterial blood pressure and a significant
increase in heart rate after both midazolam and thiopentone
induction. In addition, these changes were similar in the

three subgroups of each main group.

Al Khudhairi et a1(93) in their study on the haemody-
namic changes after midazolam induction obtained similar
results and they attributed the drop in blood pressure
to the decrease in systemic vascular resistance. They pos-
tulated that the venous pooling and the fall in systemic
vascular resistance induced by midazolam may possibly be
helpful in reducing preload and after load; thus improving

cardiac performance.
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The haemodynamic changes after thiopentone induction
were in agreement with those reported by Fieldman et algga)
This action of thiopentone may be due to reduction in car-
diac output and dilatation of the vascular bed especially
in the skin and muscles, perhaps due to depression of the

vasomotor tOne.(79)

By comparing the haemodynamic changes after midazolam
and thiopentone induction, it was apparent that both drugs
produce similar effects. These results were in agreement

with those reported by Lebowitz et a1(95)

who found that
slow induction with thiopentone and midazolam produces
similar reduction in ABP which is not important clinically

in fit subjects.

Sixty seconds after intubation, there was a signifi-
cant increase in mean ABP and H.R. in all groups. This

increase was great 60 seconds after intubation.

Although, there was a gradual reduction in mean ABP
and H.R., yet it did not reach the pre-intubation values
five minutes after intubation in subgroups IA and IIA
(patients not pretreated with lidocaine). The comparison
of the changes in the three subgroups in each main group

revealed much greater cardiovascular response in groups



117,

TA and ITA (midazolam or thiopentone only) than in sub-

groups B and C (lidocaine pretreatment).

This indicates that lidocaine pretreatment whether
administered intravenously or by spray can greatly reduce
the cardiovascular response to intubation. In support to

our results were those reported by James et a1(47)

and by

; , (88) .
Mounir Abou-Madi et al who postulated that the action
of lidocaine spray in preventing the cardiovascular response

to intubation and the prevention of arrhythmia to be partly

due to systemic absorption of lidocaine.

Prys-Robert et a1(96)

postulated that cardiovascular
reactions after stimulation of the upper respiratory tract
are mediated by increased sympathetic nervous activity,

and therefore, they started to use beta-blockers for pre-
vention of the reactions that accompany laryngoscopy and
intubation. However, this technique was not generally
accepted as it was not satisfactory to anaesthetizing pa-

tients for elective surgery while they were under treatment

with beta-blockers.

(97)

Bromage and Robson in their study of the blood
levels of lidocaine after various methods of administration,

found that systemic absorption of lidocaine obtunds
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(98)

laryngeal reflexes. Similarly, Steintraus and Gaskin
showed thatintravenous lidocaine is very effective in sup-

pressing cough reflex during intubation.

In the present work, no electrocardiographic abnor-
malities can be detected except in patient number 10 in
group II A (Thiopentone group) whose ECG showed S-T seg-
ment depression during laryngoscopy and intubation which
remained for three minutes after intubation. This patient

suffered the most acute rise in B.P. and heart rate.

By comparing the haemodynamic changes after intubation
in groups I A (Midazolam) and II A (Thiopentone), it was
apparent that there was a‘significant difference between
them. At the same time; the cardiovascular reactions were
more exagerated in the thiopentone group than in midazolam
group. This means that midazolam was associated with more
cardiovascular stability than thiopentone. In support to

these results were those observed by Boralessa et al.(gg)

The reduction in cardiovascular response to intubation
is desirable particularly in patients with ischaemic heart
disease, since this response may cause an imbalance between
myocardial oxygen supply and demand and can lead to serious
complications such as myocardial infarction and left

ventricular failure.(as)
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As regards atracurium, there was an insignificant
increase in mean ABP and HR after its administration.
This agrees with the results recorded by Hughes and Payne
in their study on the evaluation of atracurium in anaes-

thetised man.(73)

Although other non-depolarizing muscle relaxants such
as pancuronium and alcuronium have minimal effects oﬂ 10P,
however both drugs possess significant haemodynamic side
effects (rise of BP). Since atracurium fulfil the criteria

of IOP and cardiovascular stability, so, its use would
L

appear to be relatively advantageous over other relaxants§73)

The study of the intubation conditions of atracurium
showed that atracurium provides an overall good intubation
conditions in 1.5 - 2 minutes. The results showed that 407
of patients who received midazolam had good jaw relaxation
after one minute compared to 307% of patients, who received
thiopentone. Besides, cord relaxation was good in 607 of
cases after 1.5 minutes in midazolam group, while only 507%
of patients in thiopentone group had good cord relaxation

after 1.5 minutes.,

These results mean that midazolam has a muscle relaxant
effect, and this coincides with the results of Pernikoff
(100) . .
M who showed that benzodiazepines had a muscle

relaxant effect.
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Besides, 607 of patients who received lidocaine showed
no reactjon to intubation compared to 407 in other groups
after 1.5 minutes from administration of atracurium. This
may be due to the effect of lidocaine in obtunding laryn-

geal reflexes.(sg)

The results also showed that all patients had good
jaw relaxation after 1.5 minutes and had good cord rela-
xation without reaction to intubation afte two minutes. The
overall intubation conditions revealed that 55 Z of patients
had good intubation conditions after 1.5 minutes and 1007%
of patients after two minutes. These results were in agree-

ment with those obtained by Rowland. (101)

The blood gases analysis in this study showed that the
preoperative values were within normal physiological limits.
Endotracheal intubation was accompanied by a significant
rise in arterial oxygen tension and an insignificant decreaée
in arterial carbon dioxide tension, thus hypoxia and hyper-

capnoea were excluded.

Hvidberg etalﬂB%ound that changes in P CO2 were
accompanied by parallel changes in CVP and concluded that
an increase in IOP after an increase in P CO2 occurred as
a result of choroidal vasodilatation or evaluation in CVP

or, more likely, a combination of both mechanisms.
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Smith et 31(101) maintained a stable CVP at different
values of P CO2 and still found a linear correlation with

IOP. They concluded that intraocular vasodilatation must be

the cause.



CHAPTER VI

SUMMARY AND CONCLUSION
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S UMMARY

There is a general agreement that the anaesthetic tech-
nique for intraocular surgery should avoid marked fluctua-
tions in intraocular pressure during surgery, beside, it

should reduce or maintain it at normal value.

As the anaesthetic agents can affect IOP in a variety
of ways, we must choose the ideal technique that can provide

stable ocular conditions in addition to stable haemodynamic

conditions.,

As succinyl choline and tracheal intubation were known
to increase IOP, we must research for a non depolarizing
muscle relaxant that can provide a good intubation condition
in a short time in addition to a method for prevention of thé

effect of tracheal intubation on IOP.

This work aimed to assess the effect of thiopentone and
midazolam on intraocular pressure and to find out whether pre-
treatment with lidocaine (intravenous and spray) is effective
in preventing the changes in intraocular pressure that are

associated with endotracheal intubation.

This study was carried out on sixty adult patients of
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both sexes scheduled for surgical non-ophthalmic operations.
The general conditions of all patients were good, they were
clinically free from any cardiovascular, respiratory, meta-

bolic and endocrinal diseases.

Patients were categorized into two main groups (thirty
patients each), each main group was further subdivided into

three subgroups (ten patients each).

All patients received atracurium as a muscle relaxant
for intubation in a dose of 0.5 mg Kg—l. The patients of
the main group I received midazolam as an induction agent
in a dose of 0.3 mg Kg_1 and patients of the main group II
received thiopentone 2.5 % as an induction agent in a dose
of 5 mg ngl. However, patients of subgroup B in the two
main groups were pretreated with intravenous lidocaine in
a dose of 2 mg Kg_l five minutes before induction, while
patients of subgroup C in the two main groups were pretreatea
with lidocaine spray in a dose of 2 mg Kg_1 five minutes

before induction.

Premedication was carried out with pethidine hydrochlo-
ride in a dose of 1 mg Kg—l. Anaesthesia was induced with
the chosen drug, followed by the muscle relaxant (atracurium)
and intubation was carried out with the suitable size cuffed

tube. Maintenance of anaesthesia was carried out with nitrous
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oxide and oxygen in a ratio of 70 % : 30 %Z, supplemented

with fluothane 0.5 - 1 7.

The parameters studied in this work were intraocular
pressure and vital signs (heart rate, mean arterial blood
pressure and ECG). They were recorded pre-operatively, after
induction, after muscle relaxant, one, three and five minutes
after intubation. Intubation conditions were also observed

and recorded.

The results obtained from this work can be summarized

as follows:

There was a significant similar decrease in IOP after
induction of anaesthesia in the two groups (midazolam and
thiopentone). The changes in IOP after atracurium were
insignificant. After intubation, there was a significant
rise in IOP in subgroup A in the two main groups, however,
in subgroup B (I.V. lidocaine), the rise in IOP was insigni-
ficant. Inspite of the significant increase in IOP in sub-

group C (lidocaine spray), it was clinically unimportant.

As regards the haemodynamic changes, there was a signi-
ficant similar decrease in mean arterial blood pressure
and an increase in heart rate after induction in both main

groups. The cardiovascular changes after atracurium were
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insignificant. After intubation, there was a significant
increase in mean ABP and HR in all groups, however, the
greatest increase was observed in subgroup A (no pretreat-
ment) and the least found in subgroup B (I.V. lidocaine

pretreatment).

As regards the electrocardiographic recording: no abnor-

mal patterns were detected except in one patient in group
ITA (thiopentone only) and this was accompanied with the

greatest cardiovascular response to intubation.

The presence of hypoxia or hypercarbia during the period

of measurement was excluded by blood gases study.

The intubation conditions were found to be good in 55 7
of patients after 1.5 minute and in 100 %Z of patients after

2 minutes from the injection of atracurium.
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CONCLUSTIONS

From the previous work, we can conclude the following:

Both midazolam and thiopentone produce similar reduction

in intraocular pressure.

Both midazolam and thiopentone cannot prevent the increa-
se in IOP or the cardiovascular reactions that accompany
endotracheal intubation. However, midazolam produced

relatively more cardiovascular stability than thiopentone.

Pretreatment with intravenous lidocaine can obtund the
increase in IOP and greaﬁly reduces the cardiovascular
reactions that accompany endotracheal intubation. However,
such effects were less after pretreatmant with lidocaine °

spray.

The insignificant intraocular pressure and cardiovascular
changes accompanying atracurium beside the good intubation
conditions makes it favourable for intubation in patients

scheduled for eye surgery.
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INTRODUCTION

The ideal anaesthetic technique for intraocular

procedure should produce moderate reduction in intra-

ocular pressure (I.0.P.) or maintain it at normal values

and avoid marked fluctuation during surgeryg)Any increase

in the I.0.P. while the globe is open may cause expulsion

of the vitreous with subsequent loss of vision.(z)

Anaesthetic agents can affect I.0.P. in a variety

of ways by altering the physiological determinants of

I.0.P.. They may act directly on the eye to induce

changes in aqueous or intraocular blood volume, they

may act locally by altering the tone of extra-ocular

muscles and thus alter external compression of the sclera,

or they may act indirectly by altering vascular tone or

central control of I.O.P..(B)

Suxamethonium (succinyl choline) is known to raise

the I1.0.P., so its use to facilitate tracheal intubation

especially in emergency open eye has been a controversial

. 4
topic among anaesthetlsts.( )

Furthermore, the rise in I1.0.P. following succinyl

choline is aggravated by tracheal intubation.(5’6)



Therefore, succinyl choline has been replaced by non-

depolarizing muscle relaxants. It is demonstrated that
. (7) . (8)

d-tubocurarine, and pancuronium can reduce 1.0.P,

while atracurium causes no change in I.O.P..(g)

As regards induction agents, thiopentone was found
to reduce I.0.P. by depression of the central controlling

areas for I.0.P., although increased facility for aqueous

drainage has also been shown to occur.(lo)

Benzodiazepines (diazepam, midazolam,...etc.) reduce
I.0.P. via their centrally mediated muscle relaxing

‘properties(ll) and peripheral'muscle relaxant effect.(lz)

Lidocaine (xylocaine) pre-treatment has been
reported to prevent the rise in I.0.P. following

intubation, this might have been due to an obtunded

haemodynamic response,(13) suppressed cough reflex and

: 4
increased depth of anaesthesia following pre—treatment.(l )




AIM OF THE WORK

This study will pe designed  to:

1. Assess the effect of Thicdpentone and Midazolam on

intraocular pressure.

To find out whether pre-treatment with intravenous
Lidocaine (xylocaine) is effective in preventing

the changeé in intraocular pressure that are associated
with induction and intubation.
3. To find out whether Pre-treatment with topical lidocaine

(xylocaine) spray of the upper airway can obtund the

changes in intraocular pressure associated with

intubation,




MATERIAL

This study will be carried out on sixty (60) patients
free from any cardiovascular, respiratory, metabolic or neu-
romuscular disease (of the American Society Association
[ASA class I and II]). These patients will be chosen at ran-
‘dom as regards sex, age and weight and are scheduled for
elective non-ophthalmic operation carried out under gene-

ral anaesthesia.



METHODS

Premedication:

A1l patients will be premedicated with pethidine
1 mg Kg—l. No atropine sulphate will be given till the

measurement of I.0.P. is done.

Patients will be classified into two main groups

(30 patients each).
Group I:

Patients will receive Midazolam (Dormicum) intra-
venously in a dose of 0.3 mg Kg—l as an induction agent.
~The thirty patients will further be subdivided into three

equal subgroups (ten patients each):

Group Alz Patients will receive Midazolam (Dormicum)

only,
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Group B1 Patients will be pre-treated with intravenous
Lidocaine (Xylocaine) 2% in a dose of 2 mg Kg—l
five minutes before induction with Midazolam.

Group (Zl Patients will receive pre-treatment in the
form of 107 Lidocaine spray 2 mg Kg~ Lidocaine
will be sprayed into the mouth, tongue, pharynx,
larynx 5 minutes Prior to Midazoalm induction,

Group IT:

Patlents will receive thiopentone sodium 2 5% in

a4 dose of 5 mg Kg™" . These patients will be further

subdivided into 3 equal subgroups (10 patients each):

Group A2: Patients will receive Thiopentone only,

Group 82: Patients will bpe Pre-treated with Lidocaine

I.v.(Xylocaine) 2% 2mg Kg~ S.minutes before

induction with Thiopentone,

Group C2: Patients will receive Pre-treatment in the

form of 10% Lidocaine (Xylocaine) spray 2 mg Kg—l

Lidocaine will bpe sprayed into the mouth, tongue,

pharynx and larynx 5 minutes prior to thiopentone

induction.
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9.

After induction of ana®tsthesia with the chosen
drug, Atracurium (Tracrium) in a dose of 0.5 mg Kg_l

will be administered, artificial ventilation via a face

mask will be done with oxygen till complete relaxation,

then endotracheal intubation with a cuffed endotracheal

tube of appropriate size will be performed.

Maintenance:

Maintenance of anaesthesia will be carried out with
oxygen (30%), nitrous oxide (70%) supplemented with

fluothane 0.5 - 1%, Controlled ventilation will be done

using Magill attachment.

Continuous monitoring of pulse rate and mean ABP
via the Vitastat will be done. The electrocardiogranm
will be also continuously displayed to detect the

occurrence of any arrhythmia.

Measurements:

1) Vital signs:
Heart rate (beats/minute), systolic, diastolic and mean

arterial blood pressure (mm Hg) will be measured using

blogd pressure monitor (Vitastat 900/S).

Electfocardiogram (ECG). Lead II.
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2) Intraocular pressure:

Will be measured using Schiotz indentation tonometry

after application of surface anaesthesia in the eye

(Benoxinate hydrochloride - 0.4% ophthalmic

solution)

to abolish ccrneal reflex.(ls)

3) Intubation conditions:

According to the scheme described by Young,

Clarke and

Dundee in 1975.(16)

Good:
Fair:

Poor:

Good:

Fair:

Jaw relaxation:
Jaw is completely relaxed.
Jaw is incompletely relaxed.

Normal muscle tone of the jaw,

Vocal cord relaxation:
The cords are fully abducted.

The cords are patially abducted and gentle pressure

is required to pass a tube.

Slight: The cords are almost adducted,

3. Reaction to intubation:

Nill:

No bucking on the tube.

Slight: Slight bucking dn the tube.

Marked: Bucking with coughing on the tube.

10.



Timing:

The haemodynamic data (H.R. and A.B.P. and E.C.G.)
and I.0.P. will be measured at the same intervals of

time:

- Prior to pre-treatment.

~ After pre-treatment and just before induction.

- After induction.
- 60 seconds after intubafion.
- 3 minutes after intubation.

- 5 minutes after intubation.




RESULTS

The resules will be tabulated and Statistically

analysed,

12.



13.

DISCUSSION

The findings will be’discussed in view of
achievement of the aim. The significance of these

findings and their comparison with other works will

be done.
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