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ABSTRACT

Thiopentone has been the gold standard as an
induction agent. In the recent past, a number of new
agents were tried, including methohexitone, etomidate
and propofol. Out of these only propofol could stand the
test of the time, and is widely used throughout the world.
We designed a study to compare thiopentone and
propofol as induction agents. Haemodynamic effects of
both drugs during induction as well as duration of apnoea
and other subjective criteria were studied. Recovery
profile, including quality of recovery, incidence of side-
effects and the patient preference were also studied.
There was a significantly increased incidence of
iInvoluntary movements in propofol group as compared
to thiopentone group, Group-Il (19 vs 13). The onset of
effect was 25.28 (SD 27.32) in Group-1, and 21.12 (SD
27.92) in Group-ll, (propofol group). The fall in mean
blood pressure was not significantly different in both
groups, maximum fall noticed after five minutes. On
recovery, the incidence of post operative nausea/vomiting
was less with propofol, (four times higher in thiopentone
group) and the recovery was faster in this group (11.8+5.4
vs 6.7 £3.0 min). The quality of recovery was better in
this group, and more patients felt euphoria and
satistaction with propofol. We conclude that propofol is
a better induction agent, when rapid recovery is desired
IN day case short procedures, but it is expensive and
associated with more involuntary movements as
compared to thiopentone.
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INTRODUCTION

Intravenous agents may be defined as “the drug
which will introduce loss of consciousness in one arm
brain circulation time when given in appropriate dosage™.
For a drug to produce rapid onset of unconsciousness,

It must penetrate blood brain barrier rapidly and produce
high local concentrations within the brain, so the drugs
which have low degree of ionization and are lipid soluble,
cross blood brain barrier rapidly and are therefore.
effective induction agents.

Thiopentone was synthesized in 1932 by Ernest
Henry Volwiler and Donalee Tarben® and introduced into
clinical practice by Lundy of the Mayo clinic on 18th
June, 1934 and by waters of Madison on 3rd March.,
1934° and since long has been universally accepted as
iInducing intravenous anaesthetic agents. Thiopentone
Is a barbiturate derived from Barbituric acid, is lipid
soluble and has low degree of ionization. It crosses the
blood brain barrier rapidly and produces loss of
consciousness within one arm brain circulation time.

Thiopentone is sodium ethyl (1-methyl butyl)
thiobarbiturate. It is the sulphur analogue of
pentobarbiturate. Itis a yellow amorphous powder with
odour resembling H2S. it is soluble in water and alcohol
and forms a 2.5 or5% solution in distilled water of pH
10.5 which is highly alkaline as compared to blood with
pHof 7.4

Due to high pH and alkalinity, the solution causes
pain, redness and swelling; haematoma formation and
rarely ulceration If extravasation occurs on giving it
intravenously.

Although thiopentone is a very satisfactory inducing
Intravenous anaesthetic agent, but as mentioned above,
many problems are faced by its use and it is conira-
indicated in certain situations, so new drugs have beer
tried and evaluated as inducing agents e.g. Hydroxydione
1955; Propanidid 1956; Althesin 1971 ; Eketamine 1265
and Propofol 1977.

Propofol was first introduced in 1977° and since then
extensive clinical experience in a wide variety of patien:
types and surgical procedures has demonsiraiec
effectiveness as a general anaesthetic.
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Propofol is extensively distributed and rapidly
metabolized to Inactive metabolites. These features form
the basis of a pharmacokinetic profile which makes
propofol suitable for administration by continuous
infusion. In addition this profile enables easy adjustment
of depth of anaesthesia, and facilitates a swift, clear
headed recovery. It is 2,6 diisopropylphenol having a
molecular weight of 178 and is avallable as a sterile oil-
iIn-water emulsion, each vial contains 1% W/V (10mg/
ml) of propofol.

When used in anaesthetic doses, few excitatory
effects are seen at induction. It produces greater degree
of reflex depression than thiopentone. Recovery from
anaesthesia is rapid as cumulative effects of propofol
are minimal and insignificant when compared with
thiopentone. Generally there is fall in mean arterial blood
pressure. Reduction in cardiac output is due to direct
venodilator effect causing a decrease in pre-load. Over
dosage of propofol produces apnoea and dose related
hypotension. Neither histamine release nor
anaphylactoid responses were seen after its
administration.

Day case surgery has taken it's roots and
established itseli as an accepted routine for short surgical
procedures’™. It has many advantages as regards to
convenience for patient’s reduced costs, reduced bed
occupancy as well as convenience to the relatives of
the patient™.

Short surgical procedures, such as small excisions,
incision & drainage, reduction of simple fractures, change
of dressings, uncomplicated hernia repairs, anal
dilatation etc. can safely be performed as day-case
surgery. Gynaecology & obstetrics is no exception to
this rule, and diagnostic as well as therapeutic D&C
can conveniently be undertaken on day-case basis?.

Day-case anaesthesia has some peculiarities as
compared to that for admitted cases. Over dosage must
be scrupulously avolded, post-operative nausea,
vomiting, vertigo, headache, bronchospasm and
cardiovascular instability avoided at all cost. The
patient’s leaving for home must be clear-headed and
their responses intact to guard against any untoward
effects which may threaten the safety of the patient, on
their way and after reaching home. Propofol has clear
edge over thiopentone in this regard. Our study
compared various parameters during induction as well
as recovery, using both drugs.

MATERIALS AND METHODS:

Fifty patients with the following criteria were seiected
for this study in Gynaecology and Obstetrics Department
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of CMH Sialkot during 1995-96. All of these patients
were scheduled to undergo Dilatation and Curettage
(D&C), for various indications..

1. Age :20-40 years
2. Sex: Females
3. ASA Patient Status | & ||

Then these patients were referred for pre:
anaesthesia assessment with the following
investigations.

1. Urine RE
. Blood CP
. X-Ray chest PA View

2
3
4. ECG

5. Blood Sugar Fasting and Random

6. Blood Grouping and Cross-Matching for
Predicted Blood Transfusion.

Patients were assessed in a systematic way.

History: A proper and detailed history pertaming to
the following was taken:

1. Cardiovascular system including pulse rate
changes, h/o high blood pressure, dyspnea after walking
or climbing stairs, episodes of angina and myocardial
iInfraction and management if any.

2. Respiratory system including cough, sputum,
bronchial asthma etc. and treatment if any.

3. H/O any neurosurgical disease, liver or renal
disease, diabetes mellitus, any drug intake and its
auration as well as any drug allergy was also sought.

General Physical Examination and systemic
examination, with particular emphasis on Respiratory
System, CVS, Hepatic and renal system was carried
out An estimate of pre-operative blood loss and a
predication of blood transfusion were carried out.
Patients were also assessed for intubation difficulty, and
all patients with probable airway problems were excluded
from the study.

Exclusion Criteria: Patients with history of renal or
hepatic disease and those taking medications kKnown
to effect intravenous anaesthetic agents were excluded.
No case of difficult intubation was included in this study.
Patients with ASA status Ill & IV were also excluded.
All procedures continuing beyond a duration of half an
hour were judged to effect the outcome at the time of
recovery, so such patients were excluded from the study.



Then these patients were divided into two groups:
each consisting of 24 patients.

a. GROUP 1. Induced with thiopentone. No
premedication was allowed.

b. GROUP II: Induced with propofol. Again no
premedication was allowed.

4. The criteria for iInduction was sleep induction and
loss of consciousness I.e. loss of verpbal command, 10ss
of eyelash and corneal reflexes. Anaesthesia was
maintained with nitrous oxide in oxygen and 1%
Halothane. Patients were allowed to breathe
spontaneously. However, in some patients with prolonged
apnoea IPPV had to be used initially. The cuffs of both
manual sphygmomanometer and non-invasive
intermittent BP monitor applied; systolic, diastolic and
mean blood pressure and pulse rate were monitored
perioperatively. Arterial oxygen saturation SpO2) was
monitored with pulse oximeter Heart rate, systolic,
diastolic and mean arterial blood pressure were measure
and recorded at 1 minute before induction, 2 minutes
after induction and then at fixed intervals. Near the end
of operation N20O and halothane were turned off, and
100% O2 was administered.

5. Ineach group, the following study was done:
a. Induction time.

b. Duration of apnoea and other respiratory
problems on induction.

c. Haemodynamic changes i.e. systolic,
diastolic, mean blood pressure and pulse changes on
induction and during maintenance of anaesthesia

d. Quality of anaesthesia.

e. Recovery characteristics e.g. recovery time,
qguality of recovery.

f.  Any complications.
g. Cost effectiveness.

RESULTS:

The distribution of patients in both groups is shown

in Fig. 1. The patients in Group-l belonged to
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comparatively a lower socioeconomic group. This fact
IS proved by the weight distribution graph, as 11 patients
fell within first two classes, as compared to 8 in the
second group. Secondly, the number of patients over
60 Kg was merely 4 in the first group as compared to 10
INn the second group It was observed that the onset of
effect was significantly increased in the second group —
(Mean 26.28 seconds, Standard Deviation 15.13
Seconds). In this group number of patients with onset
of effect of 30 or more than 30 seconds was 11, as
compared to 5 in the first group. Similarly the number of
patients with a delayed onset of more than 40 sec was
four in group-1l as compared to one in group-I. The mean
duration of onset of effect in group-I was 18.21 sec with
Standard Deviation of 13.98.

Fig 2 shows a comparison between thiopentone and
oropofol regarding onset of effect.

Fig.2 Onset of Effect — A comparision between Thiopentone

and Propofol
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The quality of induction in both groups is shown In
Table 2. The incidence of complications during this phase
was similar, with the exception of bronchospasm, which
occurred with the use of thiopentone. Apnoea was the
main complication observed in both groups (Fig. 3) The
mean duration of apnoea in Group-l was 25.28 sec (SD

Fig.3 Comparative Duration of Apnoea
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27.32) and in Group-ll, it was 21.12 sec (SD 27.92) Again,
the number of patients with duration of more than 30, 50
and 60 sec was 8, 6 and 2 respectively. The equivalent
number in Group-ll was 6.2 and 1.
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The comparative effects of both drugs on pulse are
shown in Fig. 4. The number of patients exhibiting an

Fig.4 Comparative Effective on Pulse
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increase in pulse rate on induction was 17 in Group-

and 7 in group-ll. None of the patients showed
bradycardia. There was a generalized trend of increase
in pulse rate with thiopentone as compared to propofol,
which showed a decrease. This change in heart rate Is
consistent with the duration of apnoea, so observed with

both.

The comparative effect on BP by both of the drugs
s shown in Fig. 5(a) & 5(b). it can be appreciated that

Fig. 5(a) Comparative Effect on Systolic BP
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thiopentone caused a slight fall in systolic BP, but a
slight increase in diastolic BP. The effects were more
pronounced after 6 minutes. On the other hand propofol
caused a fall in both systolic as well as diastolic BF.
The maximum effects again were seen after 5 minutes.

The mean recovery times are shown in Fig. 6(a) &

Fig. 6(a) Recovery Time — Thiopentone Group
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6(b). The recovery was significantly delayed In

Fig. 6(b) Recovery Time — Propofol Group
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thiopentone group with a mean of 11.8 min (SD 5.4).
The mean recovery time with propofol was 6.7 min (SD
3.0). Quality of recovery is compared in Table 1. The
incidence of shivering and muscular movements was
one in Group-l, but none in Group-ll, euphoria was
observed in 8 patients in Group-Il, and 2 patients in Group-
|. Thus the quality of recovery was definitely better with
propofol.

The cost-effectiveness of both drugs is shown In
Table 2. On per patient basis, propofol may seem to be
more expensive, but on a larger scale, when seen in
terms of hospital stay with additional expenditure it can
be concluded that propofol is a better drug in this regard
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DISCUSSION:

Thiopentone has been widely used as an induction
agent. Vast experience of its clinical use has led us to
a thorough understanding of its pharmacokinetics,
pharmacodynamics and the different settings of its
therapeutic role in the filed of anaesthesia.

The classical signs and stages of ether anaesthesia
are not seen with thiopentone because induction is
rapid. The clinical level of anaesthesia produced by
thiopentone iIs related to the intensity of surgical
stimulation as well as degree cf cerebral depression.
Thiopentone usually produces short-lived surgical
anaesthesia within 1 or 2 minutes. The mean onset of
effect in my study was 18.21 sec (@+13.98). The

number of patients with duration of more than 30 sec

was five and in only one patient the onset was delayed
for more than one minute. Six out of 8 patients with an
onset time of more than the mean were over 50 kg in
weight.

The onsetwas rapid in dehydrated and under weight
patients due to low volume of distribution, as itis in low
serum albumin (e.qg. severe liver disease, malnutrition).
Higher brain and higher concentrations will be achieved
for a given doses. Another fact proved by this study is
that cumulative effects probably do occur after
thiopentone use and the dose required to maintain
unconsciousness becomes progressively less. The
mean dose of succeeding boluses reduced from 257.2
mg + 42.5 to 81.6 mg + 46.8 and then to 68.8 mg +
28.9. As the surgical procedure in most of the cases
lasted for only a few minutes the third bolus was needed
to be given to only 4 out of 25 patients.

In contrast, the onset of action in case of propofol
was slightly delayed, the mean being 26.28 + 15.13
minutes. Eleven out of 15 patients took more than 30
sec. In this group. Propofol is highly lipophilic and
distributes rapidly and extensively from blood into brain
and tissues. The initial dilution volume greatly exceeds
blood volume. The obesity effects of rate of clearance,
being greater in patients whose body weight exceeds
the ideal’’. The use of volatile anesthetics in conjunction
with |.V. anesthetics results in a reduction of volume of
distribution of propofol both in the central compariment
and during elimination phase=*. This effect has not been
considered here as maintenance of anaesthesia was
supplemented In both groups with 19% halothane, so
equivalent effect in either group Is assumed. Without
halothane, movements in response to surgery have been
reported=”.

The duration of apnoea was identical in both groups,
being about 20% greater with thiopentone. The incidence
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and duration of apnoea varies but tends to be closely
related. It can be exacerbated by ventilating with 100%
oxygen=* and pre-treatment with opioids®®. In a study by
Goodman et al, apnoea occurred in 11 out of 14
patients®®. Thiopentone and propofol both depressed

minute volume.

In prolonged apnoea, ventilation can easily be
maintained with manually compressing the bag, and
does not present the anaesthetist with any difficulties.

Propofol is known to produce pain on injection site,
if given in small veins and specially in veins on the
dorsum of the hand. The reported incidence varies form
10% to 15%"*".

In my study, | used 1.5 ml of 2% Lignocaine per
20ml of propofol. So the pain was complained by only 2
patients in either group. The apparent lack of effect by
lignocaine in these patients was probably due to too
small an induction dose of propofol used, which resulted
In proportionate reduction in dose of lignocaine.

Complications like haemangiitis, skin rash, hiccup
and cough was not observed in any of the patients in
both drug groups. Hiccup and cough have been reported
to occur with the use of propofol, the incidence of cough
peing 1.9%. Laryngeal retlexes are more effective after
iInduction with thiopentone than with equivalent doses
of propofol®, and in my study one patient developed
bronchospasm in thiopental group. However, it was
easily overcome by use of salbutamol inhaler. The
minimum use of pharyngeal airway was an important
factor in low incidence of laryngospasm/bronchospasm
INn my patients=®.

Although the incidence of involuntary movements
was 50% higher in thiopentone group, (Table 9-3). this
occurred probably due to early start of the surgical
procedure in lightly anaesthetized patients. The muscle
spasm was observed in five patients (20%) in propofol
group, compared with 2 (8%) in thiopentone group. This
IS consistent with no significant direct effect by
thiopentone on the neuromuscular junction. Mackenzie
and Grant reported a 20% incidence of movement with
propofol*®. In my study the figures are almost 50% for
propofol and 76% for thiopentone.

Thiopentone is notorious for producing hypotension
which is probably due to venodilation. It is more marked
In hypovolaemic or hypertensive patients. Direct cardiac
depression occurs with higher doses of thiopentone™.
My study concludes that at low dose there Is minimal
decrease in systolic blood pressure, with slight increase
In diastolic pressure. Maximum fall was observed after
five minutes and this effect was nullified after termination



of anaesthesia as the patient regained her reflexes. After
fifteen minutes the blood pressure was almost equal to
the pre-induction level.

A bolus administration of propofol is accompanied
by a decrease in systolic, diastolic and mean arterial
blood pressure. There is reduction in systemic vascular
resistance and cardiac output generally decrease by
less than 20%%. | observed a fall of about 20% In mean
diastolic pressure and a fall of about 14% In mean
systolic pressure. Direct vasodilator and negative
onotropy may be involved in production of hypotension,
~ut the mechanism is not clear. The decrease was
pronounced in patients who where hypertensive prior to
nduction. A fall of 30% was observed in a patient with
pre-induction systolic blood pressure of 157 mm Hg.

This group was also different from the thiopentone
group in that the mean systolic and diastolic pressure
-emained low even after termination of the anaesthesia
for a variable length of time.

Propofol lacks vagolytic activity and can cause
bradycardia, occasionally profound®. The effect of
thiopentone is variable. The fall in cardiac output and
blood pressure is usually compensated for by increased
sympathetic activity mediated by baroreceptor reflexes.
| observed development of tachycardia with thiopentone,
an effect that was offset after about 12.5 minutes. The
propofol group had general tendency of fall in heart rate
with a mean fall of 19% after fifteen minutes as compared
to mean fall of 8% in thiopentone group. Thus, the
haemodynamic effects of both drugs can be judged to
be comparable, with only minor difference in mean values
of different parameters.

However, propofol has established its superiority In
the recovery phase. Recovery with propofolis significantly
faster®. It hs been reported by Jessop et al and
Macknzie and Grant in two different studies that recovery
was quicker after propotfol with regard to clear
headedness and alertness, than with thiopentone™*.
My study confirms this and shows that the mean time
from termination of anaesthesia to raising head was 11.8
+ 5 4 minutes with thiopentone, and 6.7 = 3.0 minutes
with propofol. Thus propofol had 43%shorter recovery
time. Also quality of recovery was much better with
oropofol (Table 1) euphoria occurred in eight patients
with propofol as compared to two patients in thiopentone
group. Similarly incidence of shivering was 4% In
thiopentone group,. nausea/ vomiting occurred in 18%
of patients in this group. None of the patients In propofol
group exhibited shivering or muscular movements during
recovery; and only one patient vomited (4%). The patients
were more clear-headed, cheerful and eager to go to
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TABLE T
QUALITY OF RECOVERY AND FOLLOW-UP
PARAMETERS THIOPENTONE| PROPOFOL
éﬂuaﬁty of RECGUEFJ}
Breath Holding 0 0
Bronchospasm 0 0
Shivering ! 0
Muscular Movements ] 0
Hiccup 0 1
Euphoria 2 8
Nausea/Vomiting 4 ]
Follow-up
Fit for Discharge after 1 hr. 9 %
Retained after 2 hrs. 11 0
Admitted 4 0

home. Twenty two patients were discharged just after
one hour (88%) and none was retained beyond two hours.

In thiopentone group, only nine patients could be
discharged after one hour. Eleven patients (44%) had 1o
be retained beyond two hours and four out of these (16%
had to be admitted for an overnight stay.

Although studies regarding cost effectiveness of
thiopentone and propofol in day-case patients in our
country are not generally available, the cost of hospital
admission per bed in a military hospital has been
calculated to be Rs. 500/- per day®’. The comparative

TABLE 2
COST EFFECTIVENESS

PARAMETERS THIOPENTONE | PROPOFOL
Cost Without Hmspirapf
Admission*
Ampule of the Drug 36 240
Inj Lignocaine 00 13
TOTAL 36 253
Cost With Over-Night
Hospital Admission”
FAmpule of the Drug 36 240
Injection Lignocaine 00 13
Cost of Admission per Bed 500 500
TOTAL 536 Foo

figures for both drugs are given in Table 2. it can be
seen that propofol is 560% costly (cost of one ampoule
of propofol being Rs. 240/=) than thiopentone (cost Rs.
36/- per ampoule), other things being equal. But the



patients who have to be admitted show a 123% increase
In cost per patient than a patient who received propofol
and did not need to be admitted. The incidence of
hospital admission in case of thiopentone was 16% as
compared to zero with propofol, as mentioned eatrlier.
The anxiety of staying at hospital away from the family,
the risk of acquiring hospital infections and increased
loss of working hours per patient dictate the routine use
of propofol as induction agent in at least day-case
(ambulatory) surgery.

CONCLUSION

My study concludes that thiopentone remains the
mainstay of induction agents with a few exceptions. Its
use Is absolutely contra-indicated in porphyria. A few
other complications such as the risk of intra-arterial
Injection and its consequences, as well as its effects
on haemodynamics notwithstanding, its use in clinical
anaesthesia will continue in the days to come.

Newer agents e.g. propofol have some benefits over
thiopentone. Propofol is especially useful as an induction
agent for day-case (ambulatory) anaesthesia as the
patients’ recover comparatively clear-headedly and are
fit to leave for home sooner. It can safely be used in
patients with history of bronchial asthma.

The incidence of some of the complications e.qg.
nausea/vomiting, shivering and bronchospasm/
laryngospasm is comparatively higher with thiopentone
but the use of propofol is fraught with a higher incidence
of muscular spasm and involuntary movements during
iInduction.

Although the costs of anaesthesia with thiopentone
are comparatively low than propofol but if the costs of
hospital admission, as well as the inconvenience to the
patient and his family and the lost working hours are
taken into account, then it may be concluded that
propofol is the drug of choice for day-case (ambulatory)
anaesthesia.

REFERENCES:

1. Atkinhead AR, Smith G. Textbook of Anaesthesia,
2nd Ed, Churchill Livingstone, 1990, pp 178-183.

2. Salim M., Khan MAR, Clinical Anaesthesia for
Students; 2nd Ed, Army Press, Rawalpindi, 1989: pp 78-80.

3. Tarben DL, Volwieler EH, J Am Chem Soc, 1935:
33:308.

4. LundyJS, Tovell RM, North West Med, 1935: 33: 308
5. Pratt TW, et al, Am J Surg. 1936: 31: 464.

(8D

Kay B, Rolly G, Acta Anaesthesiol Belg, 1977; 28: 303.

15

/. Patrick MR, Blair IJ, Feneck RO, Sebel PS, A
Comparison of the haemodynamic effect of propofol and
thiopentone in patients with coronary artery disease. PGMJ,

1985; 61(Suppl 3) : 23-7

8. Pinaud M, Lepage JV, Juge C, Helias J, Cozian A,
Souran K. Joint Isotope and haemodynamic effects of
propofol on Left ventricular Function in Patients suffering
from Coronary Artery Disease. Annulus Francaises
d’Anesthesie et al Reanimation, 1987: 6:243-6

9. Server F, Haberer JP, Cockshott ID, Farinotti R,
Desmonts JM, Propofol Pharmacokinetics in Patients with
Cirrhosis, Anaesthesiology, 1986; 65:A554

10. Mackenzie N, Grant IS, Propofol Far Intravenous
Sedation, Anaesthesia 1987; 42:3-6

11. Gallately DC, Short TG, Total Intravenous
Anaesthesia using Propofol Infusion —50 Consecutive
Cases, Anaesthesia & Intensive Care, 1988; 16: 152-7

12. Richardson J, Propofol infusion for Coronary Artery
Bypass Surgery in a patient suspected Malignant
Hyperpyrexia, Anaesthesia, 1987; 42:1125

13. Allen G, Propofol and Malignant Hyperthermia,
Anaesthesia and Analgesia 1991; 73:359

14. Cartwright DF, Propofol in Patients Susceptible to
Malignant Hyperpyrexia, Anaesthesia 1989; 44:173

15. Gallen JS, Propofol does not trigger Malignant
Hyperthermia, Anaesthesia and Analgesia 1991; 72:406-16

16. Harrison GG,, propofol in Malignant Hyperthermia,
The Lancet 1991;: 337:503

17. Christian AS, Safe use of propofol in a child with
iIntermittent acute porphyria, Anaesthesia 1991:46:423-4

18. Malthe R, Fouillox P, Propofol in female patients
with intermittent acute porphyria, Annulus Francaises
d’Anesthesie et al Reanimation, 1989; 8:29

19. White PF, Smith |, Patient selection and anaesthetic
technique for ambulatory surgery ASA; 1995, 23: 261

20. White PF, Smith |, Patient selection and anaesthetic
technique for ambulatory surgery ASA; 1995, 23: 261

21. Servin F, Pommereau R, Lerescle M, Grenon D,
Desomounts, JM. Use of Propofol to induce and maintain
general anaesthesia in morbidly obese patients, European
Journal of Anaesthesiology 1991:8 : 323-4.

22. Cockshott ID, Briggs LP, Douglas EJ, White M.
Pharmacokinetics of propofol in female patients studied
using single bolus injections. British journal of anaesthesia
1987,;59:1103-10

23.Dundee JW, Rabinson FP. McCollum JSC,
Patterson CC. Sensitivity to propofol in the elderely.
Anaesthesia 1986;41:482-5



24. Thmoson DK, Payne JP. Effect of oxygen on arterial
saturation during induction of anaesthesia with propofol.
British Journal of Anaesthesia 1987:59:1318

25. Taylor MB, Grounds RM, Mulrconey PD, Morgan M.
Ventilatory effects of propofol during induction of

Anaesthesia. Comparison with thiopentone. Anaesthesia
1986; 41: 816-20

26. Goodman NW, Black AMS, Carter JA Some
ventilatory effects of propofol as sole anaesthetic agent.
British Journal of Anaesthesia 1987-59:149/-1503

27. Less NW, MCCulloch M, Mair WB. Propotol
(Diprivan) for induction and maintenance of anaesthesia.
Post Graduate Medical Journal 1985;61 (Suppl3): 88-9.

28. Barker P, Langston JA, Wilson |G, Smith GS.
Movements of the vocal cords on induction of anaesthesia
with thiopental or propofol. British Journal of Anaesthesia

1992:69:23

29 Brown GW. Patel N, Ellen FR. Comparison of
oropofol and thiopental for laryngeal mask insertion.
Anaesthesia 1991:46;7/71

30. Macknezie N, Grant IS. Comparison of propofol with
methohexitone in the provision of anaesthesia for surgery
under regional blockade. British Journal of Anaesthesia
1985a:57:1167

B = &=

/N 7N

31. De-Hert SG, Vermeyen KM, Adriaensen HF.
Influence of thiopental, etomidate and propofol on regional

myocardial function in the normal and acute ischaemic heart
segment in dogs. Anaesth Analg 1990;70(6) : 600-7

32. Briggs LP, White M. The effect of pre-medication of
anaesthesia with propofol (Diprivan). Post Graduate
Medical Journal 1985;61(Suppl3) : 35-7

33. Baraka A. Severe bradycardia folliowing propofol —
suxamethonium sequence. British Journal of Anaesthesia
1988:61:482-3.

34. Sampson |H, Lefkowitz M, Cohen M, Mikula S,
Kaplan JA. A comparison of propofol and methohexital for
anaesthesia by continuous infusion. Anaesth analg
1987;66:50-51.

35. Jessop E, Grounds RM, Morgan M, Lumley J.
Comparison of infusions of propofol and methohexitone
to provide light general anaesthesia during surgery with
regional blockade. British Journal of Anaesthesia 1985,
57 1 1173-7F.

36. Mackenzie N, Grant IS. Comparison of propotol with
methohexitone in the provision of anaesthesia for surgery
under regional blockade. British Journal of Anaesthesia

1985a; 5¢: 1167

37.Brig. M. Salim, Classified Anaesthesiologist, CMH
Rawalpindi. Personal communication 1997.

6L 262 2eL

PO

Lt Col Tarig Hayat Khan is passed his FSc examination in 1973 from
Govt. Dyal Singh College, Lahore. He graduated from Punjab Medical
College, Faisalabad in 1980. He belongs to the pioneer group of the
college. Soon after passing out the joined AMC as GDMO. He did his
| grading in Anaesthesiology in 1989, and qualified MCPS in 1993. He
passed in FCPS-| exam in 1995 and FCPS-Il in 1999. He is the author
| and co-author of a number of papers. He is the founder-editor of “"APIC”. '

]

KUOW YOUR AUAESTRETISI

ENTRUST YOUR LFE WITH
A QUALIFIED PERSON ONLY

16




