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INTRODUCTION

Laparoscopy means inspection of the structures found in-
side the peritoneal cavity. It was first used in dogs by
Kelling in 1902. The procedure was first employed to observe
the female genital organs by Nordentoeft in 1912 but only

became popular following advances in lighting and optical

(1)

systems.

Laparoscopy is now a common procedure particularly in

2
(2) It is usually used for diagnostic or thera-

(3)

peutic indications.

Gynaecology.
It is often assumed to be a minor event
due to many factors including : the small skin incision, the
short duration of the procedure and its use on a day-case

(2)

basis.

The procedure is usually performed with the production
of pneumoperitoneum with certain gases such as carbon dioxide,
air, nitrous oxide or oxygen ; in order to get better visua-
lization of pelvic viscera. The gas is insufflated by mid-
line percutaneous puncture through a Verres needle into the
peritoneal cavity. The initial flow rate is one litre per
minute later reduced to about 200 - 400 ml/min. in order to
maintain an intra-abdominal pressure of 15 - 20 mm Hg. The
laparoscope is then passed into the peritoneal cavity via a

(1,4)

small skin incision below the umbilicus.



The successful management of a laparoscopic procedure
is based upon three factors. First : a comprehensive appre-
ciation of the effect of the procedure on the physiological
responses of the patient. Secondly : an awareness of the
potential complications and thirdly : a prudent meticulous
approach to all elements of anaesthetic management. Laparo-
scopy introduces three major alterations in the anaesthetized
patient. These are the Trendelenburg-lithotomy position, the
artificial pneumoperitoneum and the introduction of exogenous
carbon dioxide which is more commonly used in the production

(3)

of pneumoperitoneum than other gases.

The 10 - 20 degrees Trendelenburg position increases the

venous pressure of the head and neck.(B’S) It also increases

the venous return from lower limbs thus increasing the pul-

monary blood flow which restricts the volumetric expansion
of the lungs.(B’S) It reduces ventilation by 14 - 24 %.(6’7)
This may be due to many factors including : the pressure of

the abdominal viscera upon the diaphragm, the decrease in lung

compliance, the increase in the work of breathing and the

(8)

change in the ventilation-perfusion ratio (V/Q). The

lithotomy position also increases the venous return from

lower limbs with its effect on the pulmonary blood flow and

(9) (7,10)

lung compliance, and it reduces ventilation by 3 - 10 Z.

Other hazards of Trendelenburg-lithotomy positions during

(3)

laparoscopy are brachial plexus palsy, regurgitation of



gastric contents(3’ll) and inadvertent endobronchial intuba-

(3)

tion.

Artificial pneumoperitoneum at pressures up to 20 cm HZO,
increases the femoral vein and the central venous pressures.
It elevates the diaphragm which presses upon the base of the
lungs thus reducing the tidal volume, the residual and the
expiratory reserve volumes.(3) The minute volume is increased
in relation to the increase in intra-abdominal pressure
following CO2 insufflation due to an increase in the respira-

(9)

tory rate.

Carbon dioxide is used more frequently than nitrous oxide
to produce artificial pneumoperitoneum as it is non-explosive,
non-combustible and it is more soluble in blood ; so carbon

(

. . . . 1,3 .
dioxide gas embolism is uncommon. »3) Due to the rapid absorp-

tion of the gas from the peritoneal cavity, shoulder tip

(1,3) Rapid absorption of

pain is uncommon postoperatively.
large amounts of carbon dioxide from the peritoneal cavity
elevates the arterial carbon dioxide tension. Rapid increase
in PaCOZ in the conscious and to a lesser extent in the anaes-
thetized patient increases cardiac output, stroke volume,
right atrial filling pressure, systolic blood pressure and
heart rate. It decreases peripheral vascular resistance and
dilates skin blood vessels. Increased PaCOZ reduces C.S.F,

pH thus stimulating the respiratory centre, producing hyper-

ventilation and increasing the minute volume. It also



decreases the alveolar oxygen tension and shifts the oxygen

dissociation curve to the right thus decreasing oxygen satura-
(12)

tion and P 0, .
a’2




Techniques of Anaesthesia:

Laparoscopy can be performed under local anaesthesia,
spinal subarachnoid analgesia, extradural analgesia or general
anaesthesia. The later is usually preferred by the surgeon
and the patient. It is a matter of dispute between different
anaesthetists, whether controlled ventilation or spontaneous
respiration with or without endotracheal intubation is pre-

ferable.

The circulatory effects of peritoneal insufflation with
nitrous oxide up to 20 cm HZO during controlled ventilation
showed that there is a significant decrease in cardiac out-
put due to a decrease in venous return as a result of the

(

increase in intra-abdominal pressure. 14) This increase in
intra-abdominal pressure compresses the arterial blood vessels
as well and increases the peripheral vascular resistance lead-
ing to an increase in mean arterial blood pressure and heart
rate.(IA)

Central venous pressure is also increased due to the increase
in intra-abdominal pressure, intrathoracic pressure, air way

(14)

resistance and sympathetic tone. This increase in central
venous pressure is less in parous than in nulliparous due to
their lax abdominal wall so that intra-abdominal pressure rises
less rapidly.(ls)

These values for peripheral resistance, mean arterial blood

pressure and central venous pressure are much higher when



carbon dioxide is used as the insufflating gas, and cardiac
output is increased due to the inotropic and pressor effects
of carbon dioxide. Also due to sympathetic overactivity and
catecholamine release mediated through operative stress and

hypercarbia.(lh’l6)

Arterial carbon dioxide tension is not significantly
changed after Trendelenburg-lithotomy positions but signifi-
cant increase is noted following carbon dioxide insufflation

. : . . . (15) . . .
with mild respiratory acidosis. When nitrous oxide is
used, no rise or slight insignificant increase in PaCO2 is

(17)

noted with no change in pH. All values returned to the

preoperative level slowly after abdominal deflation.

Controlled ventilation with cuffed endotracheal intuba-
tion facilitates the maintenance of the patient's airway and
prevents the possibility of hypoxia and aspiration but it was
noted that the incidence of postoperative respiratory complica-
tions as apnoea, sore-throat, laryngitis, bronchitis and
hoarsness of voice is much higher during endotracheal

(18,19)

anaesthesia than during spontaneous respiration.

The circulatory effects of peritoneal insufflation with

(20) (

: . s 21 .
nitrous oxide or carbon dioxide ) during spontaneous

respiration show that when carbon dioxide is used, cardiac output

is not affected while mean arterial blood pressure, heart

rate and central venous pressure are significantly increased.



Arterial carbon dioxide tension is increased while arterial

(21)

blood pH is significantly reduced. With nitrous oxide
insufflation cardiac output is decreased, arterial blood
pressure, heart rate and central venous pressure are signifi-
cantly increased. Arterial carbon dioxide tension and pH

show no change.(zo)

Increased resistance to spontaneous respiration after
artificial pneumoperitoneum is not in doubt due to the pressure
on the diaphragm but this is counteracted by the respiratory
drive of hypercarbia due to endogenous and exogenous carbon

C (1,22) . . .
dioxide. Respiratory complications after spontaneous
respiration with a face mask are minimal while cardiovascular
complications in the form of dysrhythmias are more than with

(

controlled ventilation. 19) These dysrhythmias can not be
attributed to hypercarbia alone as it usually occurs in the
early insufflation phase and maximal records of arterial carbon

dioxide tension are usually noted in the post-insufflation

period.(lg)

Though laparoscopy under local anaesthesia provides a
conscious cooperative patient thus increasing the safety of

(24,25) yet many patients

the procedure and lowering its cost
complained of discomfort, distension and shoulder tip pain

following COp insufflation, others complained of pain follow-

ing tubal fulgration and resection. These could be minimized



by decreasing the degree of head-down tilt, by using smaller
volumes of nitrous oxide instead of the irritant carbon dioxide,
and by bathing the uterus and the tubes with local anaesthetic

L
solution.(2+ 29)

Spinal subarachnoid analgesia is satisfactory for laparo-
scopy too, but it does not gain an access as it provides an
uncomfortable position to a conscious patient with some
abdominal distension and shoulder tip pain following CO2 in-

sufflation.

The Respiratory centre (R.C.) is not depressed during
spinal subarachnoid analgesia and it can coupe with endogenous

as well as exogenous CO_ by hyperventilation. This improves

2
PaO2 while breathing room air and keeps PaCO2 and pH at normal
(30)

preoperative levels.



Hazards and Complications of Laparoscopy:

-~ Cardiac arrest is the most dangerous complication.
It is most probably the result of gas embolism due to over
distension of peritoneal cavity with excessive amount of

carbon dioxide.

- Possibility of severe bradycardia from reflex increase

in cardio-vagal tone consequent with peritoneal manipulation.

- Cardiac dysrrhythmia and cardiovascular collapse may

occur in early insufflation phase with carbon dioxide.

- Explosion hazards may occur when diathermy, electronic
camera or laser are used with nitrous oxide as the insuffla-

ting gas,

- Tachycardia and hypotension may result when the intra-
abdominal pressure reaches over 40 cm HZO for short time with
rapid recovery after deflation. It is unique to the supine

hypotensive syndrome of late pregnancy.

- Injury to the abdominal and pelvic viscera by the trocar,

the hooks used for sterilization or thermal injury.

- Injury to the aorta and great vessels with severe

haemorrhage and collapse or injury to the lumbo-sacral roots.

- Regurgitation of gastric contents and aspiration due

to the Trendelendburg-lithotomy position, pneumperitoneum and

pressure of the surgeon on the abdomen.

~ Complications due to unexperienced surgeon as failed
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laparoscopy, pelvic abscess, bleeding from skin and subcuta-

neous tissue, bowel perforation, surgical emphysema .. etc.

- The postoperative respiratory complications as apnoea,
sore throat, laryngitis, bronchitis, hoarsness of voice and

cough.

- Theatre pollution by the expired gases and vapours.
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Total Intravenous Anaesthesia:

Recent consent over the possible effects of atmospheric
pollution by anaesthetic vapour and gases on theatre personnel
has led to an increased interest in techniques which rely on
maintaining anaesthesia with drugs given intravenously and
which produce the same advantages of inhalational anaesthesia
viz. hypnosis, analgesia, supression of unwanted reflexes and

(31)

muscular relaxation.

The first drug which was given intravenously to produce
anaesthesia was pernocton (sodium 2-butylbromallyl barbiturate)
in 1927. Hedanol (methyl propylcarbinol-urethane) had gained
some popularity in Russia in the first decade of this century.
Alcohol, ether, chloroform, paraldehyde and similar drugs had
all been injected 1.V. to produce anaesthesia. However, it
was the marriage of the short acting barbiturate and the
intravenous route that produced the first realy satisfactory
intravenous anaesthetic to be neither very long acting nor
damaging to the veins themselves. This led to a revolution
in the attitude of the paitent to anaesthesia but paradoxi-
cally it brought added responsibilities for anaesthetists as

32
it put into their hands a potentially lethal technique.( )

When hexobarbitone and thiopentone were introduced into
anaesthetic practice it was anticipated that they would be

used for total intravenous anaesthesia. The use of these
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drugs in inappropriate dosage produced profound cardiovascular

and respiratory depression. In addition, they are slowly

metabolised by the liver so that the return of consciousness

depends on redistribution into lean body mass. On recovery

the patient may have a hangover and changes in E.E.G. may

(33)

continue for one or two days.

The ideal intravenous anaesthetic agent has to fulfil

the following criteria

1.

2 .

Soluble in water so that the property of the solvent can
be ignored.

Stable in solution and on exposure to light over long
periods of time.

No adsorption onto plastic or glasses so that accurate
doses can be given.

No venous damage or tissue damage if happened to be in-
jected extravenously or intra-arterially.

Should have rapid onset of action with short duration.
Should be inactivated by metabolism with no comulative
effect.

No histamine release.

No cardiovascular or respiratory depression.

Should have good analgesic properties.(Bl’BA) Unfortunately,
uptill the moment no such a drug is ever present. In
Search for better intravenous anéesthetic for total intra-

venous anaesthesia various non barbiturate drugs have been
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tried. Propanidid and althesin are both rapidly metabolised
but they have the disadvantage of not being soluble in
water and they have sometimes produced severe sensitivity

reactions with cardiovascular depression and collapse.(SI’Ba)

Neuroleptanalgesia is the term used for the effects of

a combination of a neuroleptic agent such as dropridol and

an analgesic such as fentanyl.(31)
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Ketamine Hydrochloride:

Ketamine would appear to be one of the most suitable
drugs for the technique of total intravenous anaesthesia
because the light sedative effect and the profound analgesia
make it suitable for different clinical situations especially
when combined with flunitrazepanm (RohypnolR) to counteract
its disadvantages viz. slow onset of action and the adverse

reactions during recovery.(3a)

The ketamine molecule (2-(0-chlorophenyl)-2-methyl-amino-
cyclohexanon) has a molecular weight of 238, is water soluble
and contains a chiral centre producing two resolvable optical

isomers.(35)

Ketamine produces a "dissociative" anaesthetic state
which has been discribed as a functional and electrophysio-
logical dissociation between the thalamo-neocortical and

limbic systems.(BJ)

The unique clinical anaesthetic state produced by ketamine
has been characterised as a state of catalepsy in which the
eyes remain open with a slow nystagmic gaze while corneal
and light reflexes remain intact. Varying degrees of hyper-
tonus and occasional purposful movements unrelated to painful

stimuli are noted in the presence of adequate surgical anaesthe-
sia.(34’36)
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Analgesia following ketamine anaesthesia outlasts the
period of surgical anaesthesia and this analgesic effect

. 37
occurs even at subanaesthetic doses.( )

Most anaesthetic agents produce some degree of hypo-
tension. Ketamine usually has the opposite effect with a
transient rise in cardiac index but without significant altera-
tion of the stroke index. This is due to sympathetic nervous

_ ... (38) . . '
System overactivity but in absence of autonomic control,

, . : . (39)
ketamine has a direct myocardial depressant properties.

The effect of ketamine on the cardiac rhythm is controversial.
Ketamine either sensitizes the myocardium to catecholamines

: , . . (40)
or has a transient dose-related antiarrhythmic properties.

. N . . (41)
Ketamine has no effect on Systemic vascular resistance.

While it increases the coronary blood flow, it increases the
. . (41,42) .

oxygen consumption of the myocardium. Ketamine also

elevates the pulmonary artery pressure and right ventricular

stroke work, secondary to increased pulmonary vascular resis-

tance.(43)

Respiratory effects are minimal with ketamine unless a
high plasma level is achieved by rapid intravenous injection,

when transient respiratory depression and significant reduc-

(44)

tion in PaO2 can occur, In contrast ketamine infusion,
45,46
causes no significant changes in PaOZ and PaCOZ'( 146)

Ketamine dilates bronchial smooth muscles and antagonises

7)

the spasmogenic effect of histamine.( Salivary and
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tracheobronchial mucous gland secretions are increased by
ketamine. Despite alleged retension of the protective pharyn-
(48)

geal and laryngeal reflexes, tracheal soiling and aspira-

. 4 . . .
tion has been reported.( 9) Ketamine increases lung compliance

. . . . 50
and reduces the alrway resistance in patient with asthma.( )

Flunitrazepam or diazepam reduces the adverse reactions

. . . 34,5
during recovery from ketamine anaesthe51a.( »S1)
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Flunitrazepam (RohypnolR):

Flunitrazepam selectively reinforces the synaptic inhibi-
. . . . (53)
tory mechanism in the brain and spinal cord. It depresses
the limbic system and the amygdala- the relay area for ex-
pression of emotion - so that its anxiolytic and tranquillizing
effect is characterized by rapid onset of sleep, prolongation
of sleep time and suppression of noctornal awakening and is
superior to that of barbiturates and other members of benzo-
, . (54) : e .

diazepins. Flunitrazepam has a specific amnesic effect
especially when given intravenously. It is more that of

(55)

diazepam. This is useful to forget the unpleasent events

. . . (54) . . .
of the peri-operative period. Opiate and hyoscine premedica-
tion increase the amnesic action of flunitrazepam and though
the later has no analgesic properties it potentiates the

(54)

action of other analgesic drugs. Flunitrazepam has no
appreciable effects on the cardiovascular system. Minimal
reduction in mean arterial blood pressure, heart rate, cardiac
and stroke index. Total peripheral resistance, the central
venous pressure and pulmonary artery pressure are reduced.
Some kinds of arrhythmia disappear after flunitrazepam in-

(55)

jection.

Flunitrazepam when given in clinical doses causes a
slight degree of respiratory depression due to hypotonia of
muscles including those of respiration rather than to depres

(56)

sion of respiratory center.
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AIM OF THE WORK

The aim of this work was to study some respiratory

functions, blood gases and acid-base status during pelvic

laparoscopy under total intravenous anaesthesia.

18.
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MATERIAL

Twenty female patients undergoing gynaecological laparo-

scopy were studied.

These were consecutive patients on the routine lists in

the Shatby University Maternity Hospital who fulfil the

following criteria :

i

Their age ranged from 20 - 40 years,

Within normal weight according to the formula :

[deal weight for female in Kg = Hight in cm - 105 % 5.
They had no cardiopulmonary or metabolic diseases as
judged by clinical examination and routine laboratory
investigations.

Obese patients were excluded from the start.

Duration of the procedure was expected to be short

(projects of laparoscopy training are excluded from

the study).
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METHODS

All patients submitted for the study were asked about
their predominant hand and the other hand was examined for
the anastmosis between the radial and ulnar arteries. 1If

Allan's test is positive, the study was carried on.

All patients were premedicated with one mg atropine
sulphate and 100 mg pethidine given intramuscularly half an
hour before induction.

Local anaesthetic solution of lignocaine 1 % was injected
around the radial artery at the wrist before its cannulation

using an arterial catheter G 20 by non-invasive technique.

A 16 G venous catheter was placed in the subclavian vein
via the antecubital vein and was connected to a C.V.P. saline

manometer,

The cuff of the "VITA-STAT BLOOD PRESSURE MONITOR" was

applied around the contralateral arm.

The E.C.G. electrodes were fitted to the anterior chest

wall and connected to a cardiometer.
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Anaesthetic Technique:

Preoxygenation was applied for 3 - 5 minutes before
induction and was maintained throughout the laparoscopic

procedure using a flow of oxygen range 6 - 8 L/min.

Anaesthesia was induced with flunitrazepam 1 mg and
ketamine hydrochloride 1 - 1.5 mg/Kg body weight given very
slowly intravenously over 3 - 5 minutes through a venous

catheter.

Maintenance of anaesthesia was by a mixture of ketamine
hydrochloride 500 mg and 4 mg flunitrazepam in 500 ml dextrose
5 % solution. This mixture produced a solution of 1 mg
ketamine/1l ml dextrose which was given at a rate of 0.5 - 0.75

mg/min. using a pediatric infusion set.

The following parameters were counted, measured and
monitored throughout the procedure

- Respiratory rate was counted.

- Tidal volume and minute ventilation were measured using
Wright's respirometer.

- Heart rate and mean arterial blood pressure were
measured using the "VITA-STAT BLOOD PRESSURE MONITOR".

- E.C.G. was monitored using a cardiometer.

- C.V.P. was measured using a C.V.P. saline manometer.
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- Arterial blood samples were withdrown from the arterial
catheter using heparinized syringes which were kept 1in
ice until blood gas analysiswas carried on within one

hour using automatic blood gas analyzer BL2.

Time of Sampling:

1.

2.

3.

Before induction.

Three minutes after induction.

Three minutes after Trendelenburg-lithotomy position and
CO2 insufflation.

Three minutes after deflation of the gas and the return

to the flat position.
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Statistical Analysis:

The data obtained from this study was tabulated and

statistically analysed according to the following formulae:

Sum of observations

1. Mean Value
Number of observations

%X
n

2. Standard deviation (S.D.) =

3. Tests of significance (t - value)

mena difference

standard error of the mean difference

where mean difference = the mean of the differences and the
standard error of the mean difference (S.E.M.) =

stadard deviation of differences ($.D.)

B

t - values were compared with tabulated probability

values (P - values) at the 5 % level of significance.
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RESULTS

Twenty female patients were studied, their age ranged
from 22 - 36 years with a mean age of 29.35 years S.D. ¢
4.511, their weight ranged from 53 - 72 Kg with a mean
weight of 62.5 Kg S.D. * 5.892 and their height ranged from
148 - 172 cm with a mean height of 161.4 cm S.D. £ 7.059

(Table 1),

Changes in Heart Rate:(Table II, Figure 1)

Preoperative values of heart rate ranged from 76 - 86/
min with a mean value of 81.3/min S.D. #3.13. After in-
duction, it ranged from 83 - 96/min with a mean value of
90.7/min S.D. *3.799. The increase was significant (P <
0.05). After Trendelenburg-lithotomy position and carbon
dioxide insufflation, it ranged from 105 - 127/min with a
mean value of 113.85/min S.D. %5.284. The increase was
significant (P < 0.05). At the end of the procedure, the
pulse ranged from 81 - 90/min with a mean value of 85.15/min

S.D. * 2.961. The increase was significant (P < 0.05)..

Changes in Mean Arterial Blood Pressure:(Table III, Figure 2)

Before induction, the mean arterial blood pressure ranged
from 77 - 103 mm Hg with a mean value of 94 mm Hg S.D. %

7.49, After induction, it ranged from 88 - 110 mm Hg with



25.

Table (I) : AGE IN YEARS, WEIGHT IN KILOGRAMS AND HEIGHT IN CM

Age Weight Height
1 22 57 155
2 31 54 153
3 27 60 157
4 30 63 162
5 36 65 165
6 35 70 165
7 23 64 170
8 35 63 160
9 27 53 148
10 23 65 172
11 25 70 169
12 26 68 163
13 34 70 164
14 32 72 168
15 26 65 163
16 35 55 168
17 27 57 150
18 28 64 163
19 33 56 150
20 32 59 163
Range 22 - 36 53 - 72 148 - 172
Mean 29.35 62.5 161.4

S.D. % 4,511 5.862 7.059
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Table (IT) : CHANGES IN HEART RATE/MINUTE

I IT III IV
1 80 92 112 85
2 83 91 110 89
3 78 83 113 81
4 80 88 110 86
5 82 89 115 85
6 76 87 127 80
7 80 91 113 85
8 86 98 118 90
9 82 93 112 84
10 80 90 120 84
11 76 86 109 80
12 86 94 116 89
13 83 93 111 83
14 78 88 110 87
15 84 94 119 85
16 82 92 113 85
17 85 96 123 87
18 86 94 110 90
19 80 90 111 85
20 79 85 105 83
Range 76 - 86 83 - 96 105 - 127 81 - 90
Mean 81.3 90.7 113.85 85.15
S.D. + 3.130 3.799 5.284 2.961
t 21.78" 25.259% g.812%
t is considered to be significant at P 0.05
I = Before induction, II = Three minutes after induction,
II1 = Three minutes after Trendelenburg-lithotomy position
& carbon dioxide insufflation and IV = Three minutes

after the end of the procedure.
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Figure (1) : Changes in Heart Rate (beat/minute)
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Table (III) : CHANGES IN MEAN ARTERIAL BLOOD PRESSURE IN mm Hg

T IT 111 v
1 93 102 113 95
2 91 97 111 94
3 97 101 117 97
4 102 110 123 107
5 94 100 112 98
6 87 95 107 90
7 97 106 116 99
8 85 97 105 88
9 77 88 99 83
10 90 94 107 95
11 103 109 117 102
12 98 89 110 100
13 83 90 100 93
14 103 108 113 97
15 103 103 115 104
16 89 98 106 93
17 100 110 116 105
18 90 98 115 93
19 103 104 115 96
20 95 102 105 93
Range 77 - 103 88 - 110 99 - 123 83 - 104
Mean 94 100.05 110.6 96.1
S.D. * 7.49 6.755 6.146 5.821
t 5.806" 19.521% 3.424"

t is considered to be significant if > 2.09 at P 0.05

I = Before induction, II = Three minutes after induction,
IIT = Three minutes after Trendelenburg-lithotomy position
& CO2 insufflation and IV = Three minutes after the

end of the procedure,
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Figure (2)
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Changes in mean arterial blood pressure.
(mm Hg)
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a mean value of 100.05 mm Hg S.D. £ 6.755. The increase

was significant (P < 0.05). After Trendelenburg-lithotomy
position and carbon dioxide insufflation, it ranged from

99 - 123 mm Hg with a mean value of 110.6 mm Hg S.D. * 6.146.
The increase was significant (P < 0.05). At the end of the
procedure and patients flat, the mean arterial blood pressure
ranged from 83 - 104 mm Hg with a mean value of 96.1 mm Hg

S.D. * 5.821. The increase was significant (P < 0.05).

Changes in Central Venous Pressure: (Table IV, Figure 3)

Preoperative reading of C.V.P. ranged from 1.4 - 6.3 cm
HQO with a mean value of 3.29 cm HZO S.D. + 1.529. After
induction, it ranged from 2.2 - 6.7 cm Hy0 with a mean value
of 3.8 cm HZO S.D. * 1.447. The increase was significant
(P < 0.05). After Trendelenburg-lithotomy position and
carbon dioxide insufflation, it ranged from 6 - 13 cm HZO
with a mean value of 8.66 cm H,0 S.D. * 1.875. The increase
wvas significant (P < 0.05). At the end of the procedure,
it ranged from 1.6 - 6.4 with a mean value of 3.39 cm HZO

S.D. + 1.487. The increase was significant (P < 0.05).

Changes in Respiratory Rate: (Table V, Figure 4)

Preoperative respiratory rate ranged from 15 - 20 min
with a mean value of 17.6 minutes S.D. * 1.569. After

induction, it ranged from 12 - 18/min with a mean value of
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Table (IV) : CHANGES IN CENTRAL VENOUS PRESSURE IN cm H.,0

2
I 1T I1T IV
1 2.2 6.5
2 4.6 8.3
3 3.5 3.9 6.9
4 1.4 6.0
5 6.1 6.5 13.0 6.3
6 6.3 12.0 6.4
7 5.5 . 8.5 5.2
8 1.6 3. 7.2 1.8
9 1.9 8.0 2.1
10 3.0 : 8.2 3.3
11 5.0 10.0 5.1
12 2.1 . 9.3 2.2
13 3.4 . 8.5 3.0
14 2.0 2.5 7.4 2.2
15 1.6 2.2 6.9 1.7
16 2.3 3.0 7.8 2.5
17 3.2 3.8 9.0 3.2
18 4.1 5.0 12.0 4.0
19 3.5 8.7 3.7
20 2.5 3.0 9.0 2.7
Range 1.4 - 6.3 2.2 - 6.7 6.0 - 13.0 1.6 - 6.4
Mean 3.29 3.8 8.66 3.39
S.D. # 1.529 1.447 1.875 1.487
3 pi3 ki3
t 6.558 19.587 2.431

t is considered to be significant if > 2.09 at P 0.05 .

I = Before induction, II = Three minutes after induction,
ITI = Three minutes after Trendelenburg-lithotomy position

& CO2 insufflation and IV = At the end of the procedure.
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Figure (3) : Changes in central venous pressure in cm HZO
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Table (V) : CHANGES IN RESPIRATORY RATE/MINUTE.

1 I 111 TV
1 18 16 26 22
2 18 15 25 23
3 17 14 26 21
4 16 16 25 22
5 20 16 26 20
6 20 18 30 23
7 16 15 28 23
8 17 16 22 19
16 14 28 18
10 19 17 25 21
11 17 16 26 19
12 16 15 22 18
13 18 16 24 20
14 20 17 23 20
15 17 16 26 19
16 20 17 24 20
17 18 16 23 23
18 15 12 24 19
19 16 15 24 20
20 18 17 28 22
Range 15 - 20 12 - 18 22 - 30 18 - 23
Mean 17.6 15.7 25.25 20.6
S.D. * 1.569 1.342 2.124 1.698
t 8.322" 13.696" 6.891"

t is considered to be significant if > 2.09 at P 0.05

I = Before induction, IT = Three minutes after induction,
IIT = Three minutes after Trendelenburg-lithotomy position

& CO2 insufflation and IV = At the end of the procedure.
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Figure (4) : Changes in respiratory rate (cycle/minute).
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15.7/min S.D. 1.342. The decrease was significant (P < 0.05).
After Trendelenburg-lithotomy position and carbon dioxide
insufflation, it ranged from 22 - 30/min with a mean value

of 25.25/min S.D. % 2.124. The increase was significant

(P < 0.05). At the end of the procedure, it ranged from

18 - 23/min with a mean value of 20.6/min S.D. * 1.698. The

increase wassignificant (P < 0.05).

Changes in Minute Ventilation: (Table VI, Figure 5)

Before induction the minute ventilation ranged from
5.6 - 10.4 L/minute with a mean value of 6.81 L/minute S.D.
* 1.1l. After induction, it ranged from 4.2 - 7.7 L/minute
with a mean value of 5.545 L/minute S.D. * 0.904. The de-
crease was significant (P < 0.05). After Trendelenburg-
lithotomy position and carbon dioxide insufflation, it ranged
from 7 - 10.3 L/minute with a mean value of 8.295 L/minute
S.D. £ 0.920. The increase was significant (P < 0.05). At
the end of the procedure, it ranged from 5.8 - 8.3 L/minute
with a mean value of 7.175 L/minute S.D. * 0.762. The in-

crease was insignificant (t = 1.374).

Changes in Tidal Volume: (Table VII, Figure 6)

Before induction, tidal volume ranged from 350 - 520 ml
with a mean value of 386.5 ml S.D. * 41.330 ml. After in-

duction, it ranged from 300 - 450 ml with a mean value of
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Table (VI) : CHANGES IN MEAN MINUTE VENTILATION (L/min)

1 I I1I v
1 6.1 4.8 8.3 7.3
2 6.1 4, 8.0 7.8
3 6.1 4.5 8.8 7.4
4 6.4 5.8 9.8 8.1
5 7.8 5.0 7.5 6.2
6 8.4 6.1 8.4 8.1
7 6.1 5.3 8.4 6.7
8 6.5 5.6 7.0 5.9
9 5.6 b2 9.0 5.8
10 7.4 6.8 10.3 7.8
11 7.1 5.8 9.1 7.2
12 6.7 5.7 7.5 7.8
13 7.2 5.8 7.2 6.4
14 10.4 7.7 9.2 7.8
15 6.6 6.0 8.8 6.7
16 7.0 6.3 7.9 7.2
17 6.1 6.4 8.1 8.3
18 6.0 4.2 7.2 6.5
19 5.8 4.8 7.0 6.5
20 6.8 5.6 8.4 7.0
Range 5.6 - 10.4 4.2 - 7.7 7.0 - 10.3 5.8 - 8.3
Mean 6.810 5.545 8.296 7.175
S.D. # 1.100 0.904 0.920 0.762
t 7.563% 5.288" 1.374

t is considered to be significant if > 2.09 at P 0.05

T = Before induction, II = Three minutes after induction,
11T = Three minutes after Trendelenburg-lithotomy position

& CO2 insufflation and IV = At the end of the procedure.
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Table (VII) : CHANGES IN TIDAL VOLUME (ml)

1 11 I11 IV
1 340 300 320 330
2 340 300 320 340
3 360 320 340 350
4 400 360 390 370
5 390 310 290 310
6 420 340 280 350
7 380 350 300 330
8 380 350 320 310
9 350 300 320 320
10 390 400 410 370
11 420 360 350 380
12 420 380 340 430
13 400 360 300 320
14 520 450 400 390
1S 390 380 340 350
16 350 370 330 360
17 340 400 350 360
18 400 350 300 340
19 360 320 290 330
20 380 330 300 320
Range 340 - 520 300 - 450 280 - 410 310 - 430
Mean 386.5 351.5 329.5 348.0
S.D. % 41.33 38.972 36.775 30.018
£ 4.653" 5.759" 4.597"

t is considered to be significant if > 2.09 at P 0.05

I = Before induction, II = Three minutes after induction,
11T = Three minutes after Trendelenburg-lithotomy position

& CO2 insufflation and IV = At the end of the procedure.
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351.5 ml S.D. * 38.972. The decrease was significant (p <
0.05). After Trendelenburg-lithotomy position and carbon
dioxide insufflation, it ranged from 290 - 410 ml with a
mean value of 329.5 ml S.D. * 36.775. The decrease was
significant (P < 0.05). At the end of the procedure, it
ranged from 310 - 430 ml with a mean value of 348 ml S.D. %

37.455. The decrease was significant (P < 0.05).

Changes in Arterial Oxygen Tension: (Table VIII, Figure 7)

Preoperative PaO2 ranged from 252.6 - 542.3 mm Hg with
a mean value of 463.165 mm Hg S.D. * 85.253 mm Hg. After
induction, it ranged from 242 - 543.7 mm Hg with a mean value
of 473.755 mm Hg S.D. * 89.147. The increase was insignificant
(t = 0.955). After Trendelenburg-lithotomy position and
carbon dioxide insufflation, it ranged from 232.4 - 585.6
mm Hg with a mean value of 440.025 mm Hg S.D. £ 66.771 mm Hg.
The decrease was insignificant (t = 1.55). At the end of the
procedure, it ranged from 212.2 - 502.3 mm Hg with a mean
value of 400.73 mm Hg S.D. * 56.965 mm Hg. The decrease

was significant (P < 0.05).

Changes in Carbon Dioxide Tension: (Table IX, Figure 8)

Before induction PaCO2 ranged from 37.2 - 46.7 mm Hg,
with a mean value of 41.97 mm Hg S.D. * 2.450. After in-

duction, it ranged from 38.4 - 49.8 mm Hg with a mean value
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Table (VITII) : CHANGES IN ARTERIAL OXYGEN TENSION (mm Hg)

I 11 ITI Iv
1 476.6 347.2 333.9 359.9
2 500.1 540.1 462.6 339.5
3 518.1 543.4 585.6 480.7
4 537.1 537.2 566.5 476 .2
5 436.9 478.2 323.7 290.9
6 252.6 242.0 232.4 229.9
7 291.1 318.7 393.5 212.2
8 476.6 413.3 347.2 359.9
9 539.2 521.7 486.6 493.9
10 501.3 543.2 470.1 440.2
11 436.9 478.2 323.7 383.6
12 563.5 500.1 491.3 502.3
13 476.3 421.7 392.4 401.8
14 500.3 543.1 463.7 336.2
15 436.9 477 .3 470.0 443,12
16 501.0 542.6 513.2 468 .4
17 537.1 544 .3 502.5 491.3
18 299.1 397.9 313.8 359.7
19 500.3 541.2 501.3 469.6
20 542.3 543.7 566.5 475.2

Range 252.6 - 542.3 242.0 - 543.7 232.4-585.6 212.2-502.3

Mean 463.165 473.755 407.025 400.73

S.D. £ 85.253 89.147 98.436 88.119
*

t 0.955 1.776 4.902

t is considered to be significant if > 2.09 at P 0.05

I = Before induction, II = Three minutes after induction,
I11 = Three minutes after Trendelenburg-lithotomy position

& CO? insufflation and IV = At the end of the procedure.
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Figure (7) : Changes in arterial oxygen tensionP,09 (mm Hg)
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Table (IX) : CHANGES IN ARTERIAL CARBON DIOXIDE TENSION (mm Hg)

I I1 11T v
1 44 .6 46.0 47.3 49 .2
2 42,1 44,5 44,0 40.3
3 41.6 38.4 39.2 38.5
4 39,7 39.6 38.2 38.0
5 42.7 49.8 53.5 48 .8
6 46.7 49.1 51.7 51.7
7 37.2 43.3 47.6 49.6
8 44,6 46 .0 47.3 49.2
9 39.7 39.5 39.3 38.7
10 42.1 L4 .6 43.9 40.5
11 42 .7 49.8 53.5 48.8
12 43.1 43.6 44,3 44 .0
13 44 .6 46 .0 47.3 49.2
14 42.5 43.3 45.5 43.6
15 42.5 48.8 51.0 42.9
16 43.2 43.8 44 .7 L4 .3
17 39.9 40.5 42.5 39.9
18 37.2 43.3 47.7 49.5
19 43.0 46.7 45.0 44,3
20 39.7 40.7 43.9 42.0
Range 37.2 - 46.7 38.4 - 49.8 39.2 - 53.5 38 - 51.7
Mean 41.97 44.365 45.87 44,650
S.D. 2.450 3.474 4.371 4.486
t 3.806% 4.232% 2.772%

t is considered to be significant if > 2.09 at P 0.05

I = Before induction, II = Three minutes after induction,
IIT = Three minutes after Trendelenburg-lithotomy position

& 602 insufflation and IV = At the end of the procedure.
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of 44.365 mm Hg S.D. * 3.474 mm Hg. The increase was signi-
ficant (P < 0.05). After Trendelenburg-lithotomy position
and carbon dioxide insufflation, it ranged from 39.2 - 53.5
mm Hg with a mean value of 45.87 mm Hg S.D. * 4.371 mm Hg.

The increase was significant (P < 0.05). At the end of the
procedure, it ranged from 38 - 51.7 mm Hg with a mean value
of 44.650 mm Hg S.D. * 4.486. The increase was significant

(P < 0.05)..

Changes in Arterial Blood pH: (Table X, Figure 9)

Freoperative arterial blood pH ranged from 7.296 -
7.354, with a mean value of 7.329 S.D. * 0.018. After
induction, it ranged from 7.296 - 7.363 with a mean value
of 7.320 S.D. + 0.022. The decrease was significant (p <
0.05) . After Trendelenburg-lithotmy position and carbon
dioxide insufflation, it ranged from 7.264 - 7.360 with a
mean value of 7.3055 S.D. * 0.03., the decrease was signifi-
cant (P < 0.05). At the end of the procedure, it ranged
from 7.228 - 7.357 with a mean value of 7.301 S.D. * 0.042.

The decrease was significant (P < 0.05),

Changes in Bicarbonate Content: (Table XI, Figure 10)

Before induction, it ranged from 20.5 - 23.4 m mol/L
with a mean value of 21.995 S.D. * 0.082., After induction
it ranged from 19.1 - 23.1 m mol/L with a mean value of

21.705 S.D. *# 1.272. the decrease was insignificant (t =1.607).
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Table (X) : CHANGES IN ARTERIAL BLOOD pH

I 11 IT1 v
1 7.319 7.301 7.275 7.253
2 7.331 7.315 7.309 7.344
3 7.348 7.363 7.335 7.357
4 7.354 7.350 7.360 7.357
5 7.296 7.296 7.264 7.278
6 7.337 7.297 7.294 7.235
7 7.327 7.323 7.290 7.291
8 7.319 7.301 7.275 7.253
9 7.354 7.352 7.339 7.327
10 7.328 7.317 7.315 7.313
11 7.298 7.295 7.266 7.228
12 7.328 7.317 7.315 7.313
13 7.319 7.301 7.275 7.313
14 7.331 7.315 7.308 7.314
15 7.309 7.299 7.273 7.234
16 7.328 7.319 7.315 7.313
17 7.354 7.352 7.339 7.327
18 7.327 7.323 7.290 7.291
19 7.327 7.317 7.315 7.313
20 7.354 7.350 7.360 7.357
Range 7.296-7.354 7.296-7.363 7.264-7.360 7.228-7.357
Mean 7.329 7.320 7.306 7.301
S.D. 0.017 0.022 0.030 0.042
t 3.843 © 6.721% 3.972%

t is considered to be significant if > 2.09 at P 0.05 .

I = Before induction, II = Three minutes after induction,
IIT = Three minutes after Trendelenburg-lithotomy position

& CO2 insufflation and IV = At the end of the procedure.
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Table (XI) : CHANGES IN BICARBONATE CONTENT (m mol/L)
1 II III IV
1 21.8 22.5 23.0 23.3
2 21.7 22.1 21.5 21.8
3 22.4 21.4 21.4 21.1
4 21.6 21.4 21.1 20.9
5 23.4 23.1 23.5 21.9
6 20.5 19.0 19.2 20.0
7 21.1 19.1 19.3 20.1
8 21.8 22.5 23.0 23.3
9 21.5 21.4 21.2 21.0
10 22.1 22.0 22.2 21.9
11 23.4 23.1 23.5 22.9
12 21.6 22.0 21.6 21.7
13 23.4 23.0 23.5 21.9
14 22.0 22.1 22.2 21.8
15 23.4 23.0 23.5 21.8
16 22.1 22.1 22.2 22.0
17 21.6 21.5 21.2 21.0
18 21.3 19.1 19.3 20.1
19 21.6 22.0 21.6 21.7
20 21.6 21.6 21.2 21.1
Range 20.5-23.4 19.1-23.1 19.2-23.5 20.0-23.3
Mean 21.995 21.705 21.76 21.565
S.D. # 0.82 1.266 1.377 0.940
t 1.607 1.295 2.060
t is considered to be significant if > 2.09 at P 0.05 .

I = Before induction, II = Three minutes after induction,

IIT = Three minutes after Trendelenburg-lithotomy position

& CO2 insufflation and IV = At the end of the procedure.
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After Trendelenburg-lithotomy position and carbon dioxide
insufflation, it ranged from 19.2 - 23.5 m mol/L with a

mean value of 21.760 m mol/L S.D. * 1.377. The decrease

was insignificant (t = 1.296). At the end of the procedure,
it ranged from 20.2 - 23.3 m mol/L with a mean value of
21.565m mol/L S.D. £ 0.940. The decrease was insignificant

(t = 2.06).

Duration and Dosage:

The total duration of the procedure ranged from 12 - 29
minutes with a mean duration of 20.45 minutes S.D. * 5.063

min (Table XII).

The total dose of ketamine ranged from 92.5 - 132 mg
with a mean of 113.15 mg S.D. + 10.824 mg. This produced

a dose of 5.3 mg/Kg/h. (Table XII).
The total dose of flunitrazepam used ranged from 1.096 -
1.232 mg with a mean dose of 1.164 mg S.D. + 0.041. This

equalled to a dose of 0.055 mg/Kg/h. (Table XII).

Side Effects during the Procedure: (Table XIII)

One patient regurgitated during the procedure, three
showed involuntary movements, three had sinus tachycardia

(pulse > 140/min) and two showed mild degree of sweating.
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Table (XII) : DURATION OF THE PROCEDURE IN MINUTES, TOTAL DOSE
OF KETAMINE HYDROCHLORIDE AND FLUNITRAZEPAM (mg)

Duration of Total dose of Total dose of
procedure (min) ketamine (mg) flunitrazepam (mg)
1 20 105.5 1.160
2 25 92.5 1.200
3 20 110.0 1.160
4 24 118.5 1.192
5 15 112.5 1.120
6 15 120.0 1.120
7 29 125.0 1.232
8 23 117.5 1.184
9 17 96.5 1.136
10 24 121.5 1.192
11 27 132.0 1.216
12 23 125.0 1.184
13 13 118.0 1.104
14 12 120.0 1.096
15 26 123.5 1.208
16 20 102.5 1.160
17 26 104.5 1.208
18 19 115.0 1.152
19 15 99.0 1.120
20 16 104.0 1.128
Range 12 - 29 92.5 - 132.0 1.096 - 1.232

Mean 20.45 113.15 1.164

S.D. ¢ 5.063 10.824 0.041




Table (XIIT)

SIDE EFFECTS DURING THE PROCEDURE
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No.

Regurgitation and vomiting

8 9 s & s g 0

1

Hiccough ceveeeecsecscscenssctoassocsssnnscssssconanss =~
CYanoSisS seeeeeesescesassossnsossesassssossnscsccnss =~
Involuntary MOVEMENES seevecosscscsssnonassasssoas 3
Hypotension and Collapse .eeveceececcorsacssccncnes =~
ArThythmia seeevieeeossssessassscasoscsenasnsnanns 3
Laryngeal SPaSM ..esesecesssesssocssscscensssasnsse —
Inadequate Anaesthesia ..eeeecesscssensscssssncnss =~
SWelling voeeeesosesvsssssacsssssansnsssesssncnses 2

Others

e s 000 0 0 0

¢ 8 606 0 8 0 0 0 00

e e e s 0000 08 0 0
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Recovery Time: (Table XIV)

Reflexes returned after 12 - 24 minutes with a mean

duration of 16.25 minutes, S.D. * 3,851,

Response to verbal commands began 22 -~ 40 minutes, with

a mean value of 27.6 minutes S.D. * 4.695.
Postoperative need for analgesics was 35 - 55 minutes
after the end of the procedure with a mean duration of

40.5 minutes S.D. % 5.042.

Post-operative Period: (Table XI)

1. Recovery was smooth in 17 cases.

2. Stormy in three patients who developed hallucination and
excessive movements.

3. Five patients had headache.

4., Two vomited.

5. Two complained of blurring of vision.

6. Two showed hangover.

7. Three cases had radial artery haematoma.
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Table (XIV) : RECOVERY TIME IN MINUTES

Return of Reflexes Response to verbal Postoperative
commands analgesia
1 12 23 35
2 15 25 40
3 13 25 43
4 17 29 42
5 20 30 45
6 24 35 40
7 23 40 55
8 12 25 35
9 13 24 40
10 15 29 35
11 18 28 40
12 20 30 40
13 22 32 50
14 15 25 35
15 17 30 40
16 13 25 40
17 12 20 35
18 17 30 40
19 15 25 40
20 12 22 40
Range 12 - 24 22 - 40 35 - 55
Mean 16.25 27.60 40.5

S.D. ¢ 3.851 4.695 5.042




Table (XV): RECOVERY AND POSTOPERATIVE PERIOD
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Smooth (eveeeeanas

17

SLOTMY 4eveeneesocsenosevsssassonnsssassssssssscs 3
Headache cieeeenesscessssasosscsaosssoscasassssne 5
Vomiting seseeeesuoessessssoesasasssccanncscanss 2
Blurred visSion suieeeeessssssccssansocscssonannncses 2
Hangover t.iceeeeecsoscessssoscnsanasossosscsscses 2

Venous tenderness

® 6 06 0 8 0 00680 006000 0080

Radial artery haematoma ..ececeecccses
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DISCUSSION

lLaparoscopy may be regarded surgically as a relatively
minor procedure, but actually it may pose major problems for
the anaesthelogist.(z) It produces major alterations in the
physiological responses of the anaesthetized patients. These
are the Trendelenburg-lithotomy position and the introduction
of exogenous gas to produce artificial pneumoperitoneum.(B)
There is a considerable dispute as the ideal anaesthetic
technique for laparoscopy using carbon dioxide as the in-
sufflating gas.(IB) The ideal one has to provide adequate
circumstances for the surgeon and to keep the patient away
from any side effects during the procedure. 1In addition,
it has to provide rapid recovery, adequate post-operative
analgesia and no post-operative complications.(57) These are
especially needed when the procedure is used on a day-case
basis thus, reducing its cost and minimizing the stay in the
hospital.(57’58) Can these requirements be achieved by total
intravenous anaesthesia ? The aim of the present work was

to evaluate the efficacy of this technique on some respiratory

functions, blood gases and acid-base status.

Vital Signs:

In the present study the vital signs (heart rate, mean

arterial blood pressure and central venous pressure) showed

a significant increase following induction of anaesthesia by
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flunitrazepam and ketamine hydrochloride. Flunitrazepam had

(55) So

no dtectable effects on the cardio-vascular system. ,

ketamine could explain the rapid increase in these parameters

(59) (60)

due to its inotropic and sympathomimetic effects.

(61)

Johnstone (1976) attributed this rapid increase to the
facilitation of calcium ion transport across the cell mem-

brane of cardiac muscles and purkinje' fibres.

The haemodynamic parameters showed a significant increase
following the ten degrees Trendelenburg-lithotomy position
and carbon dioxide insufflation. This increase could be
attributed to the inotropic(sg) and the sympathomimetic(6o)
effects of ketamine on heart muscles, resistant as well as

(62) The ten degrees head-down tilt

capacitant blood vessles.
and the lithotomy position increased the venous return from

the capacitant vessles in the lower limbs and decreased that
from head, neck and upper 1imbs.(3’5’9) The increase in intra-
abdominal pressure up to 20 mm Hg had increased the venous
return from the splanchnic area and squeezed the blood out

of the abdominal cavity,(l) thus increasing the venous return
to the right side of the heart. The effect of increased intra-
abdominal pressure on venous return from lower limbs might be
antagonised by the slight head-down tilt and by elevating the
legs in a lithotomy position. All these factors had increased

the venous return to the right atrium, increasing the right

atrial filling pressure and the central venous pressure.
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Through Bainbridge phenomenon, heart rate and concomitantly

the mean arterial blood pressure were also increased. In

2)

addition, ketamineES3) operative stress( and the absorbed
(12)

carbon dioxide from the peritoneal cavity stimulated the

release of catecholamines 1into the circulation with their

64
chrontropic, inotropic and pressor effects. Smith( )

and
his associates (1975) showed a concomitant increase in these
parameters with increased intra-abdominal pressure up to 40
or 50 c¢m HZO’ Above these levels sudden drop in these para-
meters was noted and discribed as a state comparable to the
supine hypotensive syndrome of late pregnancy. In agreement
Kelmanet al (1972),(16) Marshal et al (1972),(21) Metow et al

(1973),(14) Lenz et al (1976),(19) Youssef et al (1982),(15)

and Beilin et al (1986).(65)

At the end of the procedure all parameters began to
decline slowly towards the pre-operative level. This slow
decline after eliminating the effects of head-down tilt, the
lithotomy position and the increased intra-abdominal pressure
could be explained by the continuous inotropic, chronotropic

(12)

and pressor effects of ketamine,(61) hypercarbia and

(2)

catecholamines

Flectrocardiographic monitoring all-through the procedure

showed no abnormal changes except for three cases of sinus

tachycardia (Heart rate > 140/min.). This could be explained
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0)

by the sympathomimetic effects of ketamine,( carbon

dioxide(lz) 2)

(63)

and catecholamines( released secondary to

ketamine and hypercarbia.(lz) In the present work,
ketamine and flunitrazepam were used. Both had a slight

anti-arrhythmic properties.(AO’SS) In addition, the possibi-

lity of hypoxia or excessive hypercarbia was absent.

In agreement, Beilin et al, (1986)(65) and Anis et al,

(1987)(66) showed decreased incidence of cardiac arrhythmias
following neuroleptanalgesia for laparoscopy using carbon

dioxide as the insufflating gas.

Respiratory functions:

The wide range of the pre-operative values of respiratory
rate, tidal volume and minute ventilation might be attributed
, (67) . .
to the effect of consciousness. As conscious patients
could not tolerate well the tight oxygen mask and the sensa-
tion that their respiration was measured, counted and moni-
tored. So periods of breath holding, rapid shallow respira-

tion and hyperventilation interdigitated in the same patient

at the same time.

Once consciousness was lost following induction of
anaesthesia, there was a sort of respiratory depression as
indicated by the significant decrease in tidal volume, res-

piratory rate and minute volume. The respiratory depressant
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effect of intravenous ketamine anaesthesia was minimal and
lasted for few minutes especially when high plasma level was
not achieved rapidly or when given as an infusion.(44_46)
Flunitrazepam had a mild respiratory depression which was

due to a weak muscle relaxant effect rather than to a direct
respiratory centre depression.(56) The synergistic effect of
both drugs added to and potentiating the respiratory depressant
effect of pethidine given as a premedicant might explain this

significant respiratory depression.(67)

In the present work all the patients had some degree of
: . - . (34) .

muscular hypertonus following ketamine injection which
was slightly balanced by the very weak muscle relaxant effect

. (56) . . .
of flunitrazepam. The net result of this alteration 1n
these central and peripheral respiratory control systems was
that a significant increase in arterial carbon dioxide tension
was noted. This might be due to alveolar hypoventilation
thus retaining the endogenous carbon dioxide. On clinical
ground however, non of the patients were considered to be in
need of artificial ventilation as arterial carbon dioxide

(12)

tension was far from critical values.

Following the ten degrees Trendelenburg-lithotomy posi-
tion and carbon dioxide insufflation, a significant decrease

in tidal volume was noted. This was attributed to the pressure

of the abdominal viscera firstly upon the diaphragm thus,
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impairing its movement and secondly upon the lower lung lobes
thus, reducing their volumes.(13) However, the weight of the
abdominal viscera acting on ten degrees from the horizontal
(the position attained in the present study) would not offer
serious impediment to the movement of the respiratory muscles
in thin fit adults and with tidal volumes below one litre.

A decreased lung compliance secondary to the increased pulm-
onary blood flow as a result of increased wenous return from
the lower limbs and the abdominal cavity added some explana-
tion.(68) The 20 mm Hg increased intra-abdominal pressure was
a third explanation which hindered diaphragmatic movements

(3)

and decreased the lower lung volumes,

This significantly reduced tidal volume was accompanied
by a significant increase in respiratory rate and minute
ventilation. These could be attributed to the significant
increase in arterial carbon dioxide tension and the signifi-
cant decrease in pH as a result of retaining the endogenous
carbon dioxide and absorbing the exogenous one from the peri-
toneal cavity. These changes in arterial carbon dioxide
tension and pH stimulated the chemoreceptors in the brain

and the aortic arch.(67)

(70)

In agreement, Baratz et al (1969) and Lewis et el,

(69)

(1972) showed significant changes in arterial carbon

dioxide tension and pH followed by significant increase in
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respiratory rate and minute ventilation with spontaneous

respiration during laparoscopy.

The non-explosive, non-combustible rapidly absorbable
carbon dioxide gas was used in the present work as it was
unlikely to lead to serious embolic phenomena per-operatively
or shoulder tip pain post-operatively especially when smaller
volumes were used. The high difference in partial pressure
between the gas in the peritoneal cavity and the blood per-
fusing the peritoneum would be expected to lead to very high
level of PaCOZ' This was not the case. The 20 mm Hg increased
intra-abdominal pressure pressing upon the diaphragm and the
lower lung lobes might as well compress the capillary beds
in the blood perfusing the peritoneum. Thus, reducing the
rate of carbon dioxide absorption and consequently the volume.

)(69) showed that, the higher

In agreement, Lewis et al, (1972
levels of arterial carbon dioxide tension were late in the post-
insufflation phase or during recovery, and not during the

early insufflation phase.

In the erect posture, the apical zones of the lungs were
poorly perfused and well ventilated. This ventilation-per-
fusion ratio was improved after attaining the supine posi-

tion or a 10 degrees head-down tilt.(7l)

The pressures upon the lower lung lobes decreased their

volumes. This was accompanied by a concomitant decrease in
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(71)

their perfusion, thus improving their V/Q. These improve-
ments in V/Q of lower lobes as well as upper lobes might ex-
plain why critical values of PaCO2 or pH were not noticed.

These changes in PaCO2 and pH were not considered to be dang-

erous as halothane was not used.

At the end of the procedure, the tidal volume, the res-
piratory rate and the minute ventilation began to return
slowly towards the pre-operative levels. The still rise in
arterial carbon dioxide tension after eliminating the effects
of positioning and the increased intra-abdominal pressure
might be attributed to the continuous absorption of the re-

sidual carbon dioxide from the peritoneal cavity(69)

(61)

and to

the continuous effect of pethidine(72) ketamine and

flunitrazepam.(SA)

Acidosis was purely respiratory in origin due to the
increased arterial carbon dioxide tension as a result of gas
absorption from the peritoneal cavity. In agreement, Kruer

et al, (1984) 7

showed this decrease in pH after CO2 in-
suflation and noticed no significant change in pH or PaCO2
following N20 insufflation in a spontaneously breathing patients
under halothane anaesthesia. The short duration of the pro-
cedure had no place for compansatory metabolic alkalosis to

take place. So that hyperventilation was the only rapid

mechanism by which all patients began to maintain an opti-

mum pH and PaCOZ' Acidosis itself increased the slope of
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carbon dioxide response curve thus antagonising some effects

of pethidine premedication and anaesthesia.(74)

Hypoxia was unlikely during the whole period of the
procedure as the patients were breathing pure oxygen 6-8
Litre/minute which kept the arterial oxygen tension very

(69)

well above hypoxic levels. Also, the absence of a signi-
ficant decrease in arterial oxygen tension following the 10

degrees Trendelenburg-lithotomy position and carbon dioxide

insufflation might explain the compansatory increase in res-
piratory rate and minute ventilation. Carbon dioxide is

(69)

twenty times more diffusable than oxygen so that hypo-
ventilation could not be the major factor which lead to

arterial carbon dioxide tension increase following position-

ing and gas insufflation.

The absorbed carbon dioxide must be the major factor.

(73) showed no change in

In agreement, Kruer et al, (1984)
arterial carbon dioxide tension or pH following positioning

and nitrous oxide insufflation in spontaneously breathing

patient under halothane anaesthesia.

Duration of the procedure:

l.aparoscopy carried on by well experienced hands usually

takes few minutes either for diagnostic evaluation or for

(

75
therapeutic sterilization. ) In the present study, the
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mean duration of the procedure was 20.45 minutes * 5.063.
This duration was expected to be near such values so that
muscle relaxants was not given. So post-intubation respira-
tory complications such as sore-throat, hoarsness of voice,

trachitis and bronchitis were also avoided.

Muscle tone:

The abdominal muscle tone present allover the procedure
because of the non-use of muscle relaxants made the intro-
duction of the Verres needle and the laparoscope easy. The
surgical procedure required a firm abdominal musculature so
that marked indentation with these instruments towards the

(57,76) After insertion

major abdominal vessels did not occur.
of the laparoscope, the abdominal musculature was still firm
~and it was not necessary to insufflate large volumes of carbon
dioxide to distend this non-compliant abdominal cavity wall.
The total volume of carbon dioxide required all through the
procedure was small (2 - 34 L). This reduced volume of exo-
genous carbon dioxide did not raise the arterial carbon di-

(

oxide tension beyond any pathological range. 12)‘In agree-

ment, Simth et al, (1975)(64)

showed that larger volumes of
carbon dioxide were used to insufflate parous ladies than
nulliparous. This was attributed to the difference in the

laxity of their abdominal wall.
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Side effects:

Regurgitation was a minor side effect that happened in
the persent study. Only one patient out of twenty showed
this sequelae inspite of many factors which were thought to
favour its occurrence. These are the head~down tilt, the
increased intra-abdominal pressure and the external pressure
exerted by the surgeon.(74) This low incidence could be attri-
buted to the well preparation of patients, the increased
muscle tone of the diaphragm after ketamine injection, the
increase in the lower oesophageal sphincter tone secondary

(76)

to the Trendelenburg-lithotomy position, and flunitrazepam

(77)

injection,

2. Aspiration:

Aspiration was unlikely to occur. This could be ex-
plained by the intact pharyngeal and laryngeal reflexes
following ketamine anaesthesia.(AB) The head-down tilt pre-.
vented the regurgitated materials from entering the upper
airways. The use of a transparant mask, the routine oro-
pharyngeal toilet before reversing the head-down tilt at the
end of the procedure made the possibility of aspiration un-

likely.
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Involuntary movements irrilivent to painful stimuli was
noted in three patients. This was a normal observation during
ketamine anaesthesia with no apparent cause., Sympathetic

.. (34,36) .
nervous system over-activity was the cause which was
incompletely minimized by the hypnotic and tranquillizing

effect of Elunitrazepam.(Sa)

Sweating was noted in three patients. This could be
atributed to the sympathetic over-activity secondary to

ketamine, hypercarbia, and operative stress.

>. Cough:

One patient coughed during the procedure. She was the
case who regurgitated. This should favour the use of ketamine

which kept pharyngeal as well as laryngeal reflexes intact.(AB)

Recovery:

1. Return of reflexes began 16 - 25 minutes * 3.851 after
cessation of anaesthesia

2. Respond to verbal commands began 27.6 minutes * 4.695
after the end of the procedure. Flunitrazepam which

stimulated a natural sleep and prolonged the normal sleep
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time could explain these long duration of recovery after

(

ketamine anaesthesia. 54) The potentiating effect of

pethidine could add another explanation.
Post-operative analgesia was needed after 40.5 minutes #
5.042 from the end of the procedure. The profound anal-

gesia produced by ketamine and the potentiating effects

(54)

of flunitrazepam as well as the narcotic analgesic

properties of pethidine could explain this long duration
of analgesia. Complete absorption of the highly soluble

carbon dioxide from the peritoneal cavity reduced its

irritating effec[(ZB) The small skin incision used for

laparoscopy decreased the threshold of pain in the post-
(28)

operative period.

Recovery as a whole was smooth in 17 cases and stormy

in another three who were presented with hallucinations and

excessive movements in beds. The sedative, hypnotic and

anxiolytic effects of benzodiazepins in general and flunitra-

(54)

zepam in particular was not in doubt so that the adverse

reaction following ketamine was unlikely in the majority of

(34,51)

cases.
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SUMMARY

The increasing demands of short timed laparoscopy on a
day-case basis have lead to create a new anaesthetic technique
which can provide rapid recovery, adequate analgesia and no
peri-operative complications, especially when using carbon

dioxide as an insufflating gas.

Twenty female patients whose mean age was 29.35 years
* 4.511 and with mean weight and height of 62.5 kg * 5.862
and 161.4 cm £ 7.059 respectively were studied. All were
clinically free and premedicated with 1 mg atropine sulphate
and 100 mg pethidine given intra-muscularly half an hour
before induction. All patients were asked about their domin-
ant hand whose upper arm was connected to the VITA STAT BLOOD
PRESSURE MONITOR. Allan's test was applied to the contra-
lateral arm and then its radial artery was cannulated. The
superior vena cava was also cannulated for central venous
pressure monitoring. All patients were connected to a

cardioscope allthrough the procedure.

Pre-oxygenation was applied for five minutes before the
control values of heart rate, mean arterial blood pressure,
central venous pressure, respiratory rate and minute ventila-
tion were measured and before the first arterial blood sample
was withdrawn using a heparinized syringe which was kept in

ice for blood gas analysis within one hour.
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Anaesthesia was induced with flunitrazepam 1 mg and
ketamine hydrochloride 1 - 1.5 mg/kg. It is maintained with
glucose 5 7 solution containing 1 mg ketamine HC1l and 0.008
mg flunitrazepam/ml at a rate of 0.5 - 1 ml/min. increased
on demands. There was a significant increase in vital signs
(heart rate, mean arterial blood pressure and cenfral venous
pressure). This was attributed to the inotropic and sympatho-
mimetic effects of ketamine, hypercarbia and catecholamines
released secondary to operative stress, ketamine and hyper-
carbia. There was a significant decrease in respiratory |
functions (tidal volume, respiratory rate and minute ventila-
tion). This was attributed to the depressant effect of
pethidine, ketamine and flunitrazepam. These significantly

increased the arterial carbon dioxide tension.

Three minutes after the ten degrees Trendelenburg-
lithotomy position and carbon dioxide insufflation, there
was a significant increase in vital signs (heart rate, mean
arterial blood pressure and central venous pressure). This
was attributed to the rapid increase in venous return to the
right heart from lower limbs and the abdominal cavity in
addition to the inotropic and sympathomimetic effects of
ketamine, hypercarbia and catecholamines. Significant de-
crease in tidal volume which was slightly compansated by
the significant increase in respiratory rate and minute
ventilation had resulted in a significant respiratory acido-

sis and a significant increase in PaCOZ' This was attributed
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mainly to the rapid absorption of large volumes of exogenous
carbon dioxide from the peritoneal cavity and partly to

hypoventilation.

At the end of the procedure, all parameters began to
decline slowly towards the pre-operative levels. This slow
decline after eliminating the effects of increased intra-
abdominal pressure and positioning was attributed to the
continuous absorption of the residual carbon dioxide from
the peritoneal cavity and to the residual effects of pethidine,

ketamine and catecholamines.

The use of pure oxygen 6 - 8 Litre/minute allthrough
the short period of the procedure had eliminated the chance

of hypoxia or a compansatory metabolic alkalosis.

Although one case regurgitated and coughed during the
procedure due to the increased intra-abdominal pressure, yet
the Trendelenburg position, the intact reflexes, the use of
a transparent mask and the routine oropharyngeal toilet before
reversing the position had decreased the incidnece of aspira-

tion.

Muscle tone was maintained during the whole period of
the procedure (20.45 minutes * 5.063) and met well the surgical

as well as the anaesthetic requirements. So less volumes
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of carbon dioxide were used and less peri-operative side ) tAj
(,)/(

effects were noted such as sinus tachycardia (3 cases), .

involuntary movements (3 cases) and mild sweating (2 cases).

All were attributed to the inotropic and the sympathetic

overactivity during this technique of anaesthesia.

Recovery as a whole was smooth in 17 cases and stormy
in three who were presented with hallucinations and excessive
movements. This was attributed to the ketamine's recovery
adverse reactions (113.15 mg = 10.82) unbalanced by pethidine
and the small dose of flunitrazepam (1.164 mg * 0.041). Two
patients vomited which was considered to be normal after

intra-peritoneal operations.

Return of reflexes secondary to painful stimuli started
16.25 minutes * 3.851 after the end of anaesthesia. The
response to verbal commands began 27.6 minutes % 4.694. The
need for post operative analgesia started at 35.55 minutes
+ 5.042. These were attributed to the profound analgesic
effect of pethidine and ketamine and due to the potentia-

ting effect of flunitrazepam.
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CONCLUSION

l. Preservation of abdominal muscle tone reduced the
insufflating gas volume used to reach a desired pressure

compared with a compliant wall.

2. Total intravenous anaesthesia resulted in good haemo-
dynamic parameters allthrough the procedure.

3. The use of smaller volumes of carbon dioxide in-
sufflating gas resulted in no gross changes in blood gases

and acid-base status.

4, The use of total intravenous anaesthesia minimized

the operative and post-operative side effects.

5. Recovery after the procedure was smooth and required

minimal post-operative analgesia.

6. Total intravenous anaesthesia was satisfactory for

short timed-laparoscopy in thin fit adult females.

7. Total intravenous anaesthesia could be applied for

laparoscopy carried on a day-case basis.
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RECOMMENDAT IONS

1. Total intravenous anaesthesia necessitates the use
of minimal carbon dioxide gas volume and consequently less
delirious effects on haemodynamics, respiratory functions,

blood gases and acid-base status.

2. The use of other gases other than carbon dioxide

can minimize more these consequences.

3. Total intravenous anaesthesia can be used safely in
circumstances where no much sophisticated equipments are

present.,

4. Total intravenous anaesthesia lessens the incidence
of post-operative respiratory complications as sore throat

and hoarsness of voice.

5. Total intravenous anaesthesia is cheap, satisfactory

and reliable.
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INTRODUCTION

laparoscovy is now a very common procedure,particulary in gynaecology.
fIt is often assumed to be a minor event. This may be due to many factors
‘;1nc1uding ¢ the small skin incision, the short duration of the procedure
(1)

;?and {ts use on a day-case basis,

Indication for pelvic laparoscopy inocludes 3 diagnoatic,therapeutic

(2)

% and research indications,

The successful anaesthetic management of a laparoscopic procedure is
‘ébased upon three factors. Firstly a comprehensive appreciation of the
‘geffect of the procedure on the physiological responses of the patient,
i Secondly an awareness of the potential complications and thirdly a prudent

(3)

f meticulous approach to all elements of anaesthetic management.

laparoscopy introduces three major alterations in the anaesthetized
| patient.These are Trendlenberg-lithotomy position,the artificial pneumo-

§ peritoneum and the introduction of exogenous carbon dioxide,

Trendlenberg position 5-10 degrees produces an increase in'the venous

é pressure of the head and neck and an increase in the venous return from the

% lower 1imbs.This leads to an increase in the pulmonary blood flow. ()
E Trendlenberg position also produées a decrease in ventilation from 14-24 % )
é due to the pressure of the abdominal viscera on the diaphragm. But if the
;% patient is able to increase the inspiratory effort,the patient may be able
éi to maintain adequte ventilation and arterial oxygen tena .(5)
/?// '
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% () but it

The 1ithotomy position decreases the tidal volume by 3
;increasea the venous return and hence the pulmonary blood flow which
;reatrints the volumetric expansion of the lungs.Other hazards of the
iTrendlenberzhlithotomy position are brachial plexus palsy and regurgitation

(7)

éof gastric contents.

Artificial pneumoperitoneum up to 20 cm 320 leads to an increase
}1n the femoral vein pressure and the central venous pressure.lt also causes
ian elevation of the diaphrasm with a decrease in expiratory reserve volume,
% residual and tidal volumes.Cther hazards of pneumoperitoneum are pneumo-

E thorax,pneumomediastinum,parietal or subcutaneous emphysema,pulmonary

i embolism,intestinal perforation and traﬁmatic adheasions or 1ysia.(3’8)
Exogenous carbon dioxide is used more frequentl# than nitrous oxide

- as it is non explosive,non combustible and 1t is more moluble in blood so

? carbon dioxide embolism is uncommon.Arterial carbon dioxide tension shows

% a significant increase after inflation but not to a serious level especially
f if ventilstion is adequate.(a’g’g)

Iaparoscopy can be verformed under local analgesia or general snaesthesia
i% with controlled ventilation through endotracheal intubation or with spontaneocus
respiration with a face mask.One of the recent tecﬁniques of anaesthesia is the
total intravenous anaesthesia which gains an asseas to all fields of aufgery as

{t removes the hazards and complications of inhalational anaesthesia.(1o’11)

[E=S
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Aim of The Work

Study some respiratory functions and blood gases in pelvic laparoscopy

Ennder total intravenous anaesthesia.

Some respiratorv functions viz, the tidal volume and the minute

fventilation will he studied.

Blood sases and acid base statas viz. arterial oxvgen tension, arterial

| carbon dioxide tension, pH , hicarbonate and base excess will also be studied.




MATERIAL

Twenty matients undergoing rymaccolnsical lamrascony will he studied.

| Theme are consecutive ratients on the routine lists in the Shatby University

| Maternity Hospital who fulfil the following criteriattheir age rangeg 20-40

% years,within normal weisht and having no cardiopulmonary or metabolic diseases

| 88 judged by clinical examination and routine lahoratory investimtions.
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1.
METHODS

A1 patienta are rremedicated with one mp atropine sulvhate and 100 me

vethidine #iven intramusculand¥Y hal* an hour refore i{nduction,

Preoxygenation is avplied for 3-5 minutes before induction and is
f continued throuphout the rrocedure with a face mask using a flow of oxyFen

f ranged f-f L / minute,

Anaesthesia is induced with flunitrazepam 1 mg and ketamine hydro-
iiChTOTide 1-1.5 mpg / ke hodv weipht given slowly intravenously through

zza venous catheter, Maintenanra nf anaesthesia is ty a mixture of ketamine
fg“ydrochloriﬂe 500 me and 4 mg Flunitrazevam in 500 ml Aextrose ¥ solution.
fmhis mixture nroduces a anlution of 1 mg ketamine /1 m Aevtrose which is

(riven at a rate of 0.5-0.75 e /minute nsing pedfptrie infusion set.

The following varameters Are measured and monitored throughout the
inroceduret

‘5 - The resniratory ratestidal volume and minute ventilation,

" - The heart rate.

B = The mean arterial “nod nressure.
A

A = The arterial hipad fases,

243 are measured nsine VITAUSTAT RTO0N PRESSURE MONITOR.
5 - The E.C.C. 18 monitored nsing a carfiorator.

§ - M™e C.V.P, ia measured using 16 G. venous catheter placed in the

subclavian vein via the antecubital vein.
. NS
//i/
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 Samples:-

Arterial blood samples are withdrqwn from the non used hand by non-

invasive technique using an arterial catheter G. 20,placed in the radial

g

;artery. Heparinized syringes are used for collecting the samples,

H

Time Of Sampling And Measuringi-

1. Before induction.

' 2, After induction,

3, After Trendlenberg-lithotomy position and CO? irflation,

4, After deflation of the gas and the return to the flat position.

Statistical Studies:- ‘n_
ne-1I
gtudent " test = Difference of means ( my = m ,)
3.0 .8 S 4 D 1y
( S 2) - (——==1I)
m n
/"
/
()




™e results obtained from this work will bhe tabulated,interpreted

and analysed statistically to find out the depree of significance.

w//’f
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RESULTS
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10.

DISCUSSION

T™e data ohtained will he Aiscussed with those of other worker in

i the same field of research,




11,

REFERENCES

1. Cooper GM, Scogrins AM, Ward ID, Murphy D. Laparoscopy-a stressful
procedure, Anaesthesia 10R?; 37 : 266-9,
2. Garrey MM, Govan ADT, Hodge C, Callander R. Gynaecology Illustrated.
’nd ed ,Reprinted 1981 «Glaspo, Churchill Livingstone, 1978; 80.
3. Calverley RK, Jenkins IC. The anaesthetic management of pelvic
laparoscopy. Canad Anaesth Soc J 1973; 20: 679-86,
4. Wood-Smith FF, Horne GM, Nunn JF. Effect of posture on ventilation
of patients anaesthetised with halothane. Anaesthesia 1961; 16:340-5.

5. Baratz RA, Joannes. EE, Blood gas studies during laparoscopy under
feneral anaesthesia, Anaesthesiology 196934:463-4,

6. Samuel GW, Rositioning in anaesthesia ang surgery. Glasgo, Churchill
Livingstone, 1972;36-40.
7. Duffy BL, Regurgitation during pelvic laparoscopy. Br J Anaesth 1979;
51:1089-90,
8., Seed RF, Shakespear TF, Muldoon MJ. Carbon dioxide homeostasis during
gnaesthesia for laparoscopy. Anaesthesia 1970;4:223-31,
9. Scott DB. Some effects of peritoneal insufllation of carbon dioxide
#t laparoscopy. Anaesthesia 1970;25:590,
10. Atkinson RS, Rushman CB, Alfred Lee J, A synopsis of anaesthesia,

th ed,Brimtol, John Wright & Sons Ltd,1982;272-4,

¥

11.CChurchil1-Davidson HC, A Practice of Anaesthesia.5th ed,Lloyd-Luke

Medical Books) Ltd, 1984;894-5 & 1181, ///ﬁ (gi:;7




Rlrabiec SuanmalPy



| LaUU el
o)



b yad 1 Bl pile

Ayl Gk o ST nascdl ol (el JLB_'.JMJ._,:'L;:.@,._.'&__MJJ

s pdlgf Ll Gl b peadt lbie el adiwY Bo,bedl oty wol

el Banas @b e candt 1 el gl el el " il Gl des sl
a1 dl sas \aYTQ,,.S...'.‘o;,.o Ll Lo g asLeS CJ"" Llliv'_’).'o);}gi C.Ah-m-a
Y Y| Alaysg o 1l Aa.‘a‘,"u..ﬂ_, ) -y WAL I uéf,a?l - Vo | AT L

vt Gl i Gam,Sl apSt LS U padial 131 Loged G,hJl oda

OS5 £501) £ Lele Yo ro 0B lesi Jugin Ghn e uode Awlo cad oy
e 1156 0ATY 3 Ll 2 S Y0 et il e et bl et sl s
S iy gt Sl BT ST e LI e 0S5+ Y,ea E
o flaadl sasdl Hlgaw ol pedecdt Hleadl

Gt 39S 00 HLis (0l paelle B2l Lanar (o el oy
et adl fag Jod Jaadln Lds Guog o8l clale jlie o pl ol ool gy
e ileatal ol pass e oAl LSS Gurbl Sy sl dady
Sl Bt S5 3 WS ¢ wla et pend dlod sl oS0
ST g1 A Jlanl a9« GS pedl Gan el Bdadl Gulodd Gadadl U2
S5l sns¥l Lol At padl did dagiie g cli)l @l ol po lgny o bin ol
PGS S el G e Sl @layadl gesr UnesS S LaS

s G b o8 ebiil) G ouraSYl U @lay padl guex fUlhs! dag
gl Sl 381 0 a0 ASadle 1 0 A = N Ol Jomen a2l
baad gl 201 el i bugiay Epdodly il cla 38 oy o lay yuld
Bl o il Jose (o et Uy oS 03 LaS o 658 el sdn sl
RS-l I PRpYIRECMIFRCERPRY ¢+ S5 XS Ryt Jp CENTIRpE L Ppnein sl u..a.....n p2> 9
bt Uiy pllas e Bl g ol pddl podl o B JsT G a5 LS

iy gds 9T s gar @09 padl Ol HLE o plSl cos abideg o addE el



pElial g el fl LEd adm o tel a8y ¢ Radl cow wdy o a1y delu JY B
o am Lagd Weds Tohy joas o dbade) LS o121 08

RUNDPPN PRRUr STE PRy VW [PURSERE U E iy SUUIRCES TRy PRT SN V2 e )
o WY day el (s 0 Lel 2 oS JSI el el \_')o..\oyl_"o_,gﬂl
ol gt ATl Gab 0f ploml el jUEs o Lal janlls 221y
Sy {0 H9Ssde Jsloo dhul g dal 2l Plgiol mo madidl ilol ge cwasg
geehs Omo LSl n, adS g ane L e Ll ppudlis ) e Al | Sl US
ol Jamay Jadradl 130 Ghel a3y o ploc)l i plidl HLEe o Lol joulloe
S IR [ Y CH R NUR g

b B gims BOLyy GAD A0l sl Fan o GSWE0 M aen Bogd 8Ny
s et ls I oLl 03m yel aBy ¢ el el wlulddl
o U5 e ylianl Loy il Bdiad BEiall G linSUL 015,000
eids J3 13 oIl e STl G ligyt Jodad alugusy o dpgendl e g Y1 g B
A L RN I S 7 PYICWONDY I KLU Ryl [ Ry KU Ry oyl eSS cdidl Clesi
SIS g ,aun JLis el adiwl o 8O JgSos Sl wlinal g s S ST
o omandl Ealadl sl i 138y G lioSJI

B ol b bl Jome s el BELB g (b gm0 SLiSS B> g LeS
Pl 5391 13n el By ol gl peiiidl 2oy BRSatl S pednsdl paog
Or L S 20y 915 5 308 9 Lyt Sttt Sy 9IS g yand jmSlis .)-‘:'L‘ ol S gmnadl
Lt ks bl sime Balyy o1 6oF Las pebiild Bgadl plagyl o plidl L
o el Al psdl e )SI BwST oL

93" ot B Il pay b e pRe Uiy el ady (o FELIS S5 day
Baloy el o (a8t anmST (SLS Hlin Gl iggad o Sany Toass st
fny el Bal ot dR el By o clag U [ SE W[ C W I 5 g Jy WYY V)
U U T SPCC R U T [ LI S [ EDU L & | R [T PP P T
oSl ST oS Ly el L Uiad ALl el tladt I BT

o JeSootst c;«l_:a,g.oiJ



doly; an LS aol ol peiiclll aae F aseme PLBAST Layl B> gd ug 132
ot ol Lew BiSadl (b puiiSdl ey WAl b einsdl Joms 5 g
PlmmeedS | g ol ] pad e g S 2nuST (S0 L has o i pee dOL
bz 0 @l et 030w el 239 ¢ LA padl abgen B2 ,0 D S 9me
ey 52 0 S S LaaSy S awS1 L U platiel I s
v il GBSy Lyl oIl GBIl da,adly o st !

S by gl 81 L amer o Bogd Gl !l Gl e G20 2MS aany
Pl il 138 @yel ady ladl Judle o113 g th oses el
J 1o haadl Gl Luwtls s Loy el ahy Ludlo f Lol go pd dt e
iiadl (g S ST LS L el 1 patel 1 Gl iy gt
RS RUPRT PURUI YRR URUC TN RUSPU L PPRULSSULTE PY NETUE e, E T
o plt sl Lis

sl BLSIL 1,00 A = 1 Ol Jomar ST UL prasay oL a3y
iapadl Bae yad 6ol LaS ¢ GILLAN paIU oSl st bad & 0> pus (b
o ol soS Jolas & ga> pas I

Gamaly B b addl dipgad 1 samedl wlysias 1Ayl g pd Il ey
Joeee 3T G gtas b i 1 092y e Ghadl Gpsas U310 baddl dolgy o wade
ol el giasdl 03n Jgoy ake aF AS13 aogdl 138 oY Bamsdl e LoLBL
By acoadl Jad 90, F Lind LS LS o G yald et el @l paadl Giogas Ji1o
akl i gail i Gl LAY LS gLad ol ahihal g il day el
PRIPRG T L - SR L B N [T N Ry W e il =2 Jloste] Jud e salodt
. adga>

il G,mb Jlsh sl wMas pladil 35 1 jetud LS oy
ol manidl g Gl jadl f LIS s ;).':‘Jl oSt a;,.'w ¥ owso veut0 .‘_,.JI XL |
AL LI Sl ST LS 5L e J3T 2o aladcad elidy o #1 gull
ol Hlgadl BLAD Lpamer cmyel oidl ol ol Sy # LT sl LU
il e R ldt 03 F L] (g lie!



Gl yadl o W3NS o pqbl s B ye Lde aawd Bols aBLYI dls e wolSy

e S Tad et ik wo el adg it il b Sl 3,58, Awgle !l ae

Bpaidl sy Ul Graadl Hleadd Biiadl elinSIl o S, 0

1o adolaws e plac )l e o idl 9 Gmondondl 0y gldS g 00 g, Lia) d8age]l

- Al yadt ads (pe pudlg

drST AL 5L pgre e JUB 0 phodl ez edhoe G5 e LY o
v ey wdas w13 @nl oYl AUl aleatuadl g S0

Gosal Sl pual sty 1 @ol 03 oy, el Gub o8 ST uasadl i -y
o padidl g daladl 3,05 JIgb o lidl

J.'éile,,,_..i:‘ oIt ol as Qg SJ1 QST ol S e Js1 pI>> vfl.;'a.‘:ui ol v
o tbgas B0 53 o] LIl el LSt WSt LS L bbb o
o Amgld

et Y e JLE 03 st Guob of ISt oaandt aradad of g
o Lol plaadl sang LS

paloale o¥T mSus odlie e JOT eleS cwliul y ole cols @SN o

P Lwle Ladly @l dw _modiid Gosb e b amysdl Guob of GISI Lmadsdt of v

WL pyadl Ui c¥logd bl oSan depsdl Gugb 0f IS madidl oy
o "ol gl @ gudl m.an",.?" el e

L opee a0l WY sy

Wy g Gabol G gl pdnd g )t awST SIS U e ST pere atasoll
ols ol it Jolind oISy ap el Bigyob o8 madsl iy b plasiul o
o alnadiy albgesy aadl el sl Gley puinadl Hleadl s s eadl Hleadl

ol el il I @035 2 Sl ST S8 Lk 3 el plasml oy

celslLall ade b



3 55Y I G gl (5 o, el b b SN padadl A b el ddil o
o dadssdl g deninadl e2¥1 0dn ik Lged

s ol 1 GBS LY a1 b o ST padadt i b et sl g g
PP PN VY| RCPR CC[ R PP I SO I PPV SUOIPN T |
. @ gall

C o Lanls SLens¥l oSy dand, b duysdl Gusb of QIS padidl o



O3 i

G gy oo G511 ae / os=Sadt Y

BURC LR IRTIEM |

bJl AdS
p—Bl ol et daxo / suSadl Sl
mdidl as b dLow -



werdl GUis ol 3 aa, Aty

CURT | R S NP 18 | R | e

Jl,
Chll alS G deni
iy unSuyl dsels
a0 e Jgandt bLA) Luse ¢ Uyl

o leadl duoaws Al s

hJt s

Y]AY



