ACTA
ANAESTHESIOLOGICA
MELITENSIS

Journal of the Association of Anaesthesiologists in Malta

VOLUME 1 NUMBER 1 NOVEMBER 1983

Association of
Anaesthesiologists

Malta

Published by the Association of Anaesthesiologists
Malta, 1983.




LABORATOIRES

'VYCON

5411 RUE ADELINE 95440 ECOUEN
TEL. : (3) 990.54.55




ACTA
ANAESTHESIOLOGICA
MELITENSIS

Journal of the Association of Anaesthesiologists in Malta

Editorial Board ,

Editors: Dr N. Boskovski and Dr N. Azzopardi
Assistant Editor: Dr. D. Spiteri ‘

Members: Dr A.K.M.A. Zaman and Dr J. Sedlacek

Address for literary contributions: Dr. N. Boskovski, The Editor,
P.0O.Box 15, Msida, Malta.

Published once yearly. Neither the Editors nor the Association are in any way respon-
sible for the statements made or the views expressed by the contributors.

Submission of manuscripts: It is expected that the manuscripts are submitted
to one journal at a time and have not been published or accepted for publication
elsewhere.

Contributors are requested to submit two copies of manuscripts arranged in
accordance with the internationally recognised “Uniform requirements for
manuscripts submitted to biomedical journals” (Br. Med. J., 1979; i:532).

Price per copy: Lml.OO; overseas US$5.00.
Copyright: Association of Anaesthesiologists in Malta, 1983.



NORCURON

JOHN MELI LTD.
188, Strait Street, Valletta..
Tel: 27569




Contents: Acta Anaesthesiologica Melitensis,
Vol. 1, No. 1, November 1983

EDITORS’ PREFACE
N. Boskouski and N. Azzopardi

ORIGINAL ARTICLES
A New Approach to Tetanus
N. Azzopardi and N. Boskouski

The Use of Naloxone in Critically-ill Patients
N. Boskouski, M. Cosic, A. Lewinski, D. Spiteri and N. Azzopardi

The Use of Spinal Anaesthesia in Diabetic Patients
I Smailbegovic, N. Boskouski, M. Cosic, S. Joos

The Use of Thalamonal in Acute Myocardinal Infarction
M. Cosic, N. Boskouski and 1. Smailbegovic

REVIEW ARTICLES

Current Trends and Developments in the Field of Local Anaesthetics
N. Boskouski

Preoperative Evaluation of Electrolytes Status
J. Sedlacek and N. Azzopardi

Brain Death
D. Talar and N. Boskouski

Anaesthetic Circuits
N. Shah

HISTORY

Forty Years of Anaesthesia in Malta (Dr. R.L. Casolani, MD, 1902-1981)

P. Cassar

SPECIAL ARTICLE

Advanced Preparation for Rescue and Medical Action in an Emergency

Landing Disaster in Maltese Waters
dJ. Barski and M. Upton

CASE REPORTS i )
Epidural Anaesthesia for Elective Caesarean Section

N. Boskouski and E.S. Grech

Intragastric Knot of Gastro-duodenal Tube
N. Boskouski

This Journal was Set and Printed at Dormax Press Co. Ltd. Malta.

11

15

19

21

25

29

3t

35

39

43

45



NARCAN

naloxone HCI

THE
NARCOTIC
ANTAGONIST
OF CLINICAL
CHOICE

e POTENT, FAST-ACTING
" AND VERSATILE
e NO AGONIST ACTIVITY

URE AVAILABLE UPON REQUEST

&ndo Laboratories, Inc.
Subsidiary of the DuPont Company
FORMATION, PLEASE REFER TO PRODUCT LITERAT!




Editors’ Preface

“To those pioneers who, unflinching, have trodden unknown and unsure paths, that those
who follow may more clearly see the way ahead.”

(K. Bryn Thomas)

In November 1982 a group of fifteen anaesthetists working in St. Luke’s Hospital in
Malta founded the Association of Anaesthesiologists and have applied for membership to the
World Federation of Societies of Anaesthesiologists (WFSA). Exactly one year later the
Association is holding its Inaugural Scientific Meetilig and launching its Journal, “Acta
Anaesthesiologica Melitensis”. The primary object of the Journal is to encourage clinical
research on the Island and to strive for the best possible anaesthetic service, intensive care
medicine and pain therapy.

The first issue of Acta Anaesthesiologica Melitensis exclusively comprises the scientific
papers of the anaesthesiologists working in St. Luke’s Hospital which were presented at the
Inaugural Conference.

Our wish is that the coming years will witness continuous efforts to promote the highest
and safest standards of care for our patients.

We gratefully acknowledge the support and assistance from the Ministry and Depart-
ment of Health of Malta, and the local pharmaceutical producers and representatives.

November, 1983 N. Boskovski
N. Azzopardi
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A New Approach to Tetanus+

N. AZZOPARDI and N. BOSKOVSKI

Summary

Following a five year study the authors are convinced that the treatment of established Tetanus is simplified
and improved by three weeks controlled respiration with full muscle relaxation and adequate sedation.

Key Words
Established Tetanus. Controlled respiration.
Muscle relaxation. Adequate sedation.

“Tetanus appears to have a dangerous period...
I have never seen one die where it had existed three
- weeks” John Hunter (1835).

Malta and Gozo are two small islands in the
Mediterranean having a surface are of 122 square
miles and a population of a third of a million. As many
tourists visit the Islands in the summer season the
population swells to over a million, in the peak of the
season. No tourists were ever infected during their
stay here.

Tetanus spores are present in the faeces of
herbivorous: and carnivorous animals and so are
ubiquitous in the soil and dust. To germinate the
spores need strict anaerobic conditions and when the
bacteria are lysed by the white cell enzymes a strong
neurotoxin is released. This neuro toxin is lethal in a
concentration of 0.1 mg/l.

Epidemiology

In the MalteseIslands there is a fear of Tetanus as
its fatality has been as high as 55% (Statistics 1966).
This was well before the Intensive ward was opened
i.e. five years ago. All cases of supsected Tetanus are
immediately refered to St Luke’s Hospital: the Islands’
main hospital. The total number of cases admitted
during this five year study was 37 but Tetanus spores
or bacilli were only isolated in 26. None of these
cases had ever had Tetanus Toxoid Injection though 4
had had Tetanus Serum (ATS). Out of these 37 cases
there were 8 deaths - less than 20%.

The majority of the cases were farmers or part
time gardeners and it is the writers opinion that this
illness should be classed as an occupational one, in
Malta, unlike in other countries.

There were no cases of maternal or neonatal
Tetanus.

It is during the summer months that tetanus
cases mostly occur mainly because most farmers go

barefooted in the fields. The worst month is October
when manure is spread onto the solil for preparation
for the winter rain. The site of infection is most often a
forgotten injury in the sole of the foot though one
woman, a nun, cut her finger whilst peeling potatoes.

Presentation

The patients had called on their general
practitioner for strange headaches, backaches and
mild dsyphagia. It is ‘'so easy to attribute these
symptoms to hard work in the fields but if a proper
examination is carried out there is also a slight
temperature, tachycardia, stiffness of the lumbosacral
muscle group and increased tendon jerks.

Maybe the patient will draw the doctor’s
attention to a small sore somewhere in the sole of the
foot - an old injury that refuses to close. The injury is
usually a puncture wound with raised keratinised
edges and oozing serous fluid.

Clinical Features

Trismus and increased rigidity of the lumbosacral
muscles develop in 24 hours from the onset.
Swallowing becomes difficult and breathing tiring and
exhausting. Opisthotonos (back arching) is another
development because the back muscles in tonic
spasm are stronger than the abdominal ones. In
another twelve hours the muscle rigidity may develop
into painful clonic muscular spasms - a tetanic fit - that
is sometimes so severe as to cause tearing of a muscle.
Spasm of the facial muscles leads to the characteristic
mask of “risus sardonicus” - rasied eyebrows, semi-
closed eyes, lips drawn back to reveal clenched teeth. In
the untreated case severe spasms of the laryngeal and
respiratory muscles will produce cyanosis. Death is due
to exhaustion and congestive heart failure due to severe
acidosis. Besides its effect on the skeletal musculature
the tetanus toxin has also a marked effect on the
sympathetic nervous system causing tachycardia and

N. Azzopardi, MD, FFARCS, Consultant, and N. Boskovski, MD, Consultant, Department of Anaesthesia, St. Luke’s

Hospital, Malta.

¥ This paper was presented at the 6th European Congress of Anaesthesiology, London 1982.



arrythmias, temperature changes, and vascular
instability usually with peaks of hypertension. If
uncorrected these cathecolamine induced crises may
cause myocardial damage and also ventricular failure.

Prognosis

It is common knowledge that 1f the symptoms of
tetanus start within 10 days of the injury the prognosis
is very bad. The later the onset of the symptoms the
better the prognosis.

There were no cases of deaths in patients who
had had Tetanus Toxoid.

~ If the patlent suffers from a concomittant 1Hness
(and diabetes is a very common disease in Malta),
then the prognosis is more guarded.

Clinical Course

Before the opening of the ITU ward mortality was
considerably high. Since the [ITU ward was opened this
mortality rate has been reduced to20% whichis stillhigh
compared to what is reported from Oxford U.K. In
this series four patients died in the first week of
admission to the ITU Ward; one because of respirator
failure, one of cephalic tetanus and two because of
uncontrolled diabetes and old age. The other four
patients died of complications in the third week of the
illness from Pseudomonas bronchopneumonia.

The patients discharged in the third week from
the ITU all left hospital soon after, free of any muscle
rigidity or nerve damage.

Three weeks duration of treatment seem to be
essential before all manifestations of the illness
stopped. It could be that despite widespread local
excision of the suspected wound of entry, tetanus
spores germinate and produce the toxin from other
sites.

Management

It is the local custom to rush off to hospital all
cases of suspected tetanus. At Admission Ward the
Surgical registrar sees the patient and on the least
suspicion admits him immediately to the ITU ward.
This'is a defensible reaction when the fear the Maltese
have of the outcome of the illness is appreciated.

At the ITU ward mild sedation is prescribed while
the usual monitoring equipment is set up and blood
taken for the usual parameters.

If with further observation and consultant advice
the diagnosis is confirmed then without further delay
treatment is started. The grave risk of developing a
tetanic fit and aspiration of vomit with consequent
bronchopneumonia will worsen the prognosis of this
serious but otherwise curable illness.

If despite mild sedation the patient develops signs
of spreading muscle rigidity then muscle relaxation
and intubation with intermittent positive pressure
ventilation is performed. This is continued together

8

with heavy sedation for around three -weeks.
Experience has taught us that stopping the above
regimen earlier than three weeks may lead to an
unexpected fit.

Any drugs previously taken by the patient are
continued but the dosage is individually regulated as
drug interaction and enzyme induction may grossly
upset - the balance. If the patient was on oral
hypoglycaemics then plain insulin in appropnate
dosage is administered.

The benzodiazepenes hold the field as regards
sedation, sleep induction, anticonvulsant and muscle
relaxation. Flunitrazepam (Rohypnol) is the preferred
drug used in heavy doses of 0.3 mg per Kg body
weight.

Tubocurarine chloride 0.5 mg per Kg body
weight is the preferred muscle relaxant drug because
it :is longer acting and its peripheral vasodilatory action

_is useful to counteract the sympathetic overactivity.

Chlorpromazine (Largactil) in doses of 0.5 mg
per Kg body weight is used to limit the hypertension
and cardiac irregularities. B adrenergic blockers are
used if hypertension and tachycardia are still not
brought under control by chlorpromazine alone. If a
stronger ¢, and B blockade is necessary then
Labetolol is administered IV with 1 mg at a time
boluses till adequate control is attained.
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Intravenous feeding is started from the second
day of the illness, special attention being given to the
high catabolic effect that sympathetic overactivity
produces. Strict correction of acid base imbalance- is
maintained. In this second week it is common to find a
hypochromi¢ anaemia that often needs two pints
blood transfusion for correction. Could this anaemia
be due to an effect as yet undescribed, of the toxinon
the bone marrow?

Antibiotics in high doses are given both to control
any secondary infection and bronchopneumonia as
well as to limit the number of bacilli sporing off.
Penicillin remains the drug of choice in a massive
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Fig.2 AGE GROUP INCIDENCE & DEATHS

dose of 12 million units daily. If the patient is allergic
than Erythromycin is given. Additional antibiotics are
prescribed depending on sputum and blood cultures.

Anti tetanic serum is no longer given. Human
Anti-Tetanus Globulin in a strong dose of 3000 Unitsis

‘prescribed once only IV,

The wound is attended to on the second or third
day. Thorough cleaning with excision of the edges is
performed. Peroxide soaked gauze is packed every
six hours to try and limit the number of germinating
spores.

After three to four days of intubation a formal
tracheostomy is performed. This helps the patient and
nurse enormously. Phsiotherapy is simplified, mouth
hygene is facilitated and the patient feels more
comfortable. In the third week the patient can usually
talk and his morale is improved when sips of fluid are

partaken.

Discussion

Despite all precautionary measures cases of
tetanus occur at the rate of 8 a year in the Maltese
islands. With the modern approach the infection is not
fatal in itself but the complications can indeed be.

It is our hope that as morg people become
immunised the disease will be eradicated completely,
because as our study shows none of the cases had
ever had tetanus toxoid injections. In 1982 a law has
been passed whereby children attending kinder
garten have to produce an.immunisation certificate
for Tetanus, Diphteria and Polio.

It is our wish that this illness will be recognised as
an occupational one by all governments.
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The use of Naloxone in Critically-ill

Patients®

N. BOSKOVSKI, M. COSIC, A. LEWINSKI, D. SPITERI and N. AZZOPARDI.

Summary

Ten critically-ill patients with prolonged hypotension or unrecordable systolic blood-pressure, impaired
mental status and respiratory depression in this study. Naloxone, 0.8 - 1.2 mgwas injected intravenously in all
patients. in six hypotensive patients, systolic blood-pressure rose in range of 26-35%, within 5-15 minutes
following the naloxone injection. In four patients systolic blood-pressure was unrecordable and after naloxone
injection rose to a value of 100-120 mm Hg. Naloxone was effective in three patients in which dopamine could
not maintain the systolic blood-pressure at optimal renal perfusion level. It seems that naloxone had a lesser
effect in three patients treated with high doses of corticosteroids. The therapeutic effect of naloxone is
suggested on the assumption that endorphins are mainly responsible for the hypotension and respiratory

depression in critically-ill patients.

Key words
Opioid antagonist; naloxone,
Intensive care; critically-ill patients.

Recent discovery of the endogenous opioids, their
possible role asneuromodulators and the diverselocal-
isation of specific receptors for endogenous ligands in
the body! initiated the current widespread interest to
explore various clinical implications. It is suggested
that the endogenous opioids, particularly ( R -
endorphin) a sequence of pituitary B -lipotropin
contribute 'to the hypotension in septic shock? and we
presume they may have the same effect in all critically-ill
patients.

It was demonstrated that the hypotension result-
ing from intravenous? or intracisternal injection* of R-

endorphin in animals can be readily reversed by the .

specific opiate antagonist, naloxone.s

Peters etal.2inaclinical trial, observedanincrease
in systolic blood-pressure within minutes following
injection of 0.4-1.2 mg naloxone in septic shock
patients with prolonged hypotension.

Burniet, claims that specific opiate receptors exist
in cardiac muscle in the rat, so the situation is more
complex than appears.

If endorphins are mainly responsible for the
hypotension and respiratory depression then naloxone

would be expected to be of significant therapeutic
value in the treatment of critically-ill patients.

Patients and Methods

All patients included in the study had pro-
longed hypotension or unrecordable systolic blood-
pressure, impaired mental status and respiration and
were being nursed in the I.T.U.

Observations were made before. giving the
naloxone injection and in the period after receiving
naloxone.

In three patients, dopamine, which was infused at
a rate of 7-20 mg/kg/min over a period of 7-12 h, was
stopped just before naloxone administration.

Seven patients were on confrolled or assisted
ventilation.-All patients were receiving intravenuous
fluids and other supportive measures.

Arterial blood-pressure was measured with
mercury manometer, with the cuff on the upper arm,
every 1-5 min by auscultatory method. Central
venous pressure, hourly urine output and blood-gases
were monitored in all patients. (Table 1) Naloxone
hydrochloride (“Narcan”, Winthrop) was injected
intravenously at a dose ot 0.4 mg initially. If in 5-10
min the systolic blood-pressure did not rise to 100 mm

N. Boskovski, MD, Consultant, M. Cosic, MD, Registrar, A. Lewinski, MD, PhD, DSc, Consultant, D. Spiteri, MD,
Houseman and Dr. N. Azzopardi, MD, FFARCS, Consultant, Department of Anaesthesia, St. Luke’s Hospital, Malta.

* This paper was presented at the 6th European Congress of Anaesthesiology, London 1982. k



Hg, naloxone was repeated.

Special emphasis was put on the naloxone effect
upon systolic blood-pressure, respxratlon and changes
in the mental status. Hourly urine output and blood-
gases were also measured.

Results

Eight patients out often survived and were then
transferred to the respective general ward and later
discharged. Two patients died, one (seven days after
naloxone injection) in the operating theatre on
induction of anaesthesia for planned tracheostomy,
and the other one (two days after naloxone
administration) from liver failure. Seven patients, were
on artificial respiration at the moment of naloxone
injection. Five of them were put off the ventilator
either the same day or in the next 48 h following the
naloxone administration. Two patients died whilst still
on the ventilator after 2 and 7 days respectively as

Table1 CLINICAL CHARACTERISTICS

AT TIME OF NALOXONAL ADMINISTRATION
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Fig.1 G.A.No. 103367 female 67 yrs.
SEPTIC SHOCK

mentioned above. Patients 1, 2 and 3had received high
doses of corticosteroids (1.5-2.0 gr of Solu-Cortef) and
following naloxone injection, the initia] rise in blood-
pressure was in range of 11-25%, significantly less than
in the patients who were not given exogenous
corticosteroids.

The following is a more detailed presentation of
four most demonstrative patients:

Patient 1 (Fig. 1) with septic shock, had sus-
tained hypotension for 12 h before dopamine
‘was stopped and naloxone 0.4 mg was injected
intravenously. Blood-pressure rose from 80/60 to
100/70 mm Hg in ten minutes time. Hourly diuresis
was 16 ml/h and in the moment of naloxone
administration Lasix 40 mg was given i.v. which
improved significantly hourly diuresis in the next 8 h.,
but the blood-pressure did not alter.

Pulse rate from 145/min decreased to 100/min in
the next few hours following the naloxone injection.



Controlled ventilation was maintained for five days.
Blood-gases improved the next day after admission to
ITU. After ten days patient was transferred to the ward
in stable general condition.

Patient 10 (Fig. 2) was admitted unconscious with
a respiratory failure and myocardial infarction.
Blood-pressure was 70/40, heart rate 150/min.
Endotracheal intubation was carried out immediately
in the Casualty Dept. He was put on controlled
ventilation and subclavian vein cannulation was done
. simultaneously. Naloxone 0.8 mg was injected
intravenously and in 5 min BP rose to 130/70 mm Hg.
After 12 min. the patients became fully conscious.
Shortly after that spontaneous respiration (Vt 600 ml)
enabled us to extubate the patient, It was the most
striking improvement in BP, mental status other clinical
parameters in our study. After 48 h patient was trans-
ferredtothe Coronary Care Unitfor further treatment.

Patient 4 (Fig. 3), a 61 year old female, referred to
Casualty dept. with cardiac arrést and respiratory
failure was given naloxone 0.4 mg subsequent to
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emergency intubation. Systolic blood-pressure was
unrecordable and following naloxone injection rose to
120/80 mm Ha. Forty minutes later BP fell to 80/60.
Another injection of naloxone 0.4 mg increased the
BP to 160/80 mm Ha. Forty minutes later BP fell to
80/60. Another injection of naloxone 0.4 mg increased
the BP to 160/80 mm Hag. Later it was decided to give

dopamine at a rate of 74 g/kg/min and blood-pressure
was maintained at the level of 120/80 mm Hg. After 8
hours controlled ventilation was turned to assisted
ventilation. Patient had only one lung due to pulmon-
ectomy 21 yr before. Assistedventilation was employed
for seven days because of concomitant broncho-
pneumonia. Patient died after seven daysinthe operat-
ing theatre on the induction of anaesthesia for planned
tracheostomy to facilitate bronchial toilet.

Patient 5 (Fig. 4) a79 yr old female, transferred to
ITU from the operating theatre after partial gastrec-
tomy, partial pancreatic resection, cholecystojejunos-
tomy. Systolic blood pressure was unrecordable.
Naloxone 0.4 mg given intravenously did not increase
the blood-pressure. In ten minutes another dose of

13
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naloxone 0.4 mgincreased the systolic blood-pressure
t0 90 mm Ha. Fifteen minutes later BP was 90/50 mmHg
and after one hour 110/70 mm Hg. The patient was
initially unconscious and on controlled ventilation.
Seven hours later she was onspontaneocusrespiration.
Blood gases improved markedly. Hourly diuresis was
30-240 ml/h in the next 12 h following naloxone injec-
tion but CVP remained stable.

No corticosteroids or vasopressor drugs were
given. After 72 h patient was transferred to the ward.

Discussion

Prolonged hypotension may lead to complex bio-
chemical, cardiovascular and haemodynamic derange-
ments thus making cellular perfusion inadequate for
normal cellular function i.e. shock. Adequate fluid
therapy plays a part in the compensation for some of
these derangements. When renal function is impaired
management becomes more complicated. Regaining
an adequate cellular perfusion is the aim in the treat-
ment of the shock state.

14

If all these derangements, including the CNS
activity, are partly associated with endorphin release
than it would be expected that naloxone could delay
the physiologic homeostatic breakdown imminent in
critically-ill patients. How exactly neurotransmitters
act when the body is in an emergency state is still a
medical enigma. The diverse localization of specific
receptors for endogenous ligands in the body make it
possible to postulate their probable role in stress and
near-death  situations. Naloxone has been used
extensively in man and has had no adverse effects, even
in high doses.”8. Demonstrating that intravenous
naloxone is effective in raising the systolic blood-
pressure, improving the mental status, respiration
{and secondary to this also diuresis and acid-base
status) itsuse in critically-ill patients of different
pathology may be justified.

Naloxone was effective in raising and maintaining
the blood-pressure even when dopamine was stopped
although Peters and others were giving naloxone

concurrently with dopamin.

Inthree patients corticosteroids weregivenin high
doses and naloxone did not promptly increase the
systolic blood-pressure as it did in the other seven
patients which were not injected with exogenous -
steroids. This is in agreement with the findings that
exogenous steroids may supress endorphin release
from the pituitary2. More clinical data are needed to
elucidate the exact pharmacological mechanisms of
naloxone in critically-ill patients and to define the
criteria and exact indications forits clinical application.
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The use of Spinal Anaesthesia
in Diabetic Patients

I. SMAILBEGOVIC, N. BOSKOVSKI, M. COSIC and S. JOOS.

Summary

The modifving effect of low spinal anaesthesia on hyperglycaemic and haemodynamic response to
surgery in 22 insulin dependent diabetic patients (IDDM) was studied. No significant alterations from the
preoperative valves of blood glucose levels, arterial blood pressure, and ECG pattern were noticed during
surgery. These studies indicate the possible advantages of conducting surgery in diabetic patients under
regionial anaesthesia.

Key Words
Insulin depéndent diabetic patients TABLE 1. Summqrized kind of surgery, age and sex of
Stress response to surgery. ﬁ,'e patients.
Diabetes mellitus is a metabolic disorder caused No. Kind of Surgery Sex Age
by many environmental and genetic factors, usually ' i ]
acting mutually.! Surgery and trauma induce pro- Amputation of lower limb:
found changes in endocrine function, characterized
by an increase in the circulating concentrations of the ; below knee :4 gg
catabolic hormones such as catecholamines, gluca- 3 E 78
gon and cortisol and a concomitant decrease in 4 - F 56
plasma concentration of the anabolic hormones, 5, F 70
insulin and testosterone.? The hyperglycaemia of 6. above knee M 60
surgery is the result of an increase in glucose produc- 7. ” F 68
tion compared with the rate of utilization. This 8. F 64
increase in blood glucose concentration is propor- 9. M 63
tional to the severity of the surgical trauma.? Accord- 10. F 71
" ing to a recent survey (W.H.O. 1981) the prevalence 1L F 73
of diabetes mellitus in Malta is 7.7%. It has been con- 12. F 74
cluded that diabetes mellitus is a major health problem 13. M 57
in Malta. 14. F s
15. F 74
It seemed appropriate to investigate and assess 16. M 81
the effects of spinal anaesthesia on the perioperative 17. M 72
glucose homeostasis in a population with a high pre- Amputation of great toe -
valence of diabetes mellitus. This was the aim of our and toes
clinical study. 8. E "
Patients and Methods 1 Necrectomy of the foot M 6
Twenty two insulin dependent diabetic patients - andysole
(IDDM) with an ASA physical status classification: II
and lll were given low spinal anaesthesia for lower limb 20. F 59
surgery. 21. ” M 58
. . . . . 22. " F 61
Premedication to all patients consisted of 5rhg
nitrazepam (Mogadon) orally at hour of sleep the Sex ratio
night before surgery and 10 mg diazepam (Valium) Total , F-M Mean age:
administrated orally one hour before anaesthesia. 22 14-8 68

Table 1 summarises the surgical procedures and

I. Smailbegovic MD, Senior Registrar, N. Boskovski MD, Consultant, M. Cosic MD, Senior Registrar, S. Joos.MD,
Registrar, Dept. of Anaesthesia, St. Luke’s Hospital, Malta.



patients  data. Prior to the spinal .anaesthesia all
patients were infused with 500 ml of 1/2 Ringer lactate
in 5% dextrose, with 8 i.u. plain Insulin, followed by

3ml kg™1h~! during surgery and in the first postoperative

Thour while patients were kept in the recovery room. In
the ward patients were left free to take liquids orally.

Spinal anaesthesia: all patients were positioned in

. the lateral horizontal position. A midline approach was

used to insert a spinal needle G 22 in the subarachnoid

space and 3 m! 0.5% plain bupivacaine (Marcam) was
then injected. :

ECG was continuously monitored. All our
patients preoperatively showed signs of some of the

following: elevation of ST segment, left bundle branch -

block ' (LBBB), right bundle branch block (RBBB).
Blood was drawn from an ante-cubital vein for
determination of blood glucose (1) prior to the induc-
tion of spinal anaesthesia;, (2) half an hour after
commencing of surgery, (3) and one hour after
surgery. Blood pressure was measured with an
aneroid sphygmomanometer before induction of
spinal anaesthesia and every five minutes thereafter
during the surgery.

Results

No significant haemodynamic changes were re-
corded in any of the patients during the induction,
surgery, and in the first hour following surgery. The
maximum recorded fall in systolic blood pressure was
approximately 4kPa (30 mm Hg). -

Continuous ECG monitoring showed no signifi-
‘cant alterations in the heart rate and the ECG patterns
in all cases.

The values of blood glucose taken during the
study period correlated well with preoperative levels.

Discussion
Pathophysiology of diabetes mellitus

Diabetes mellitus is a permanent disorder of glu-
cose metabolism in which failure to use glucose pro-
perly leads to hyperglycaemia, glucosuria, hyperos-
molarity, polyuria, and dehydration. Associated
abnormal fat metabolism produces ketonaemia and
ketonuria. Disordered protein synthesis and enhanced
catabolism, is associated with muscle wasting.45

Glucose and free fatty acids are the primary and
the immediate sources of energy for the body. In
diabetes mellitus not only is carbohydrate metabolism
seriously deranged, but simultaneously fatty acid syn-
thesis is impaired. The diabetic relies, therefore, for his
energy needs, on the metabolism of lipids, (stored or
dietary) and so produces an excessive amount of
ketone bodies. Ketosis and acidosis result. In the
neutralization and excretion of these organic acids,
potassium and sodium are lost. Some of the accumu-
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lated Acetyl-CoA is diverted to excess synthesis of -
cholesterol. Thus hypercholesterolaemia is a
prominent feature of diabetes mellitus and associated
with the grave consequences of accellerated athero-

sclerosis. Anabolic processes such as synthesis of

glycogen, proteins and triglicerides are slowed while
protems and glycogen are catabolized for gluconeo-

genesis and energy. The impaired carbohydrate, fat
and protein metabolism eventually involves all the
endocrine glands but principally the anterior pituitary

"and adrenals. Growth hormone is necessary for meta-,

bolism of stored triglycerides but, unfortunately, the
liberated fatty acids act as insulin inhibitors.: Adrenal
steroids are involved in gluconeogenesis. These
metabolic alterations lead to pathologic changes in.
organs and tissues. At post mortem the pancreas in
90% of diabetics, shows hyaline (amyloid) degenera-
tion, fibrosis, atrophy and lymphatytic infiltration of the
islets. The liver of long-standing poorly controlled dia-
betics is often fatty and enlarged. The kidneys are
usually the most severely damaged organs in the
diabetic. Renal failure, usually due to renal micro-

vascular disease, accounts for many of the diabetic
deaths in both juveniles and adults. Any one or any
combination of the following lesions may be found:

1) Glomerular involvment with three distinctive
patterns: diffuse glomerulosclerosis, nodular glome-
rulosclerosis (Kimmelstiel-Wilson disease) and exuda-
tive lesions.

2) Arteriolosclerosis
nephrosclerosis.

3) Pyelonephritis, sometimes with necrotizing papil-
litis.

4) Glycogen accumulation in the tubular cells and

5) Fatty change of the tubular cells.

inducing so-called benign

One of the most threatening aspects of diabetes
mellitus is the developoment of blindness as a conse-
quence of retinopathy, cataract formation or gau-
coma. Diabetic retinopathy is characterized by micro-
angiopathy, exudates, proliferative changes and
vitreous hemorrhages.

Diabetes mellitus is a significant cardiovascular
risk factor, with higher levels of blood glucose directly

. related to the extent of vascular disease. This

relationship is true for both the juvenile and adult
onset diabetic, and on both groups premature
microvascular disease is the major cause of death.6

Surgically-induced adverse hormonal and meta-
bolic changes, if not prevented or rapidly treated may

_ seriously harm the patient and prolong his convales-

cence. Modification of the neuroendocrine response to
surgery may be attempted in two ways. This may be
achieved either by afferent neuronal blockade with
local anaesthetics, for example extradural or spinal
anaesthesia, or by inhibition of hypothalamic function
with large doses of opiates.” 8



Painful stimuli from the site of operation can be
partly suppressed by profound anaesthesia but only
drugs blocking the spinal cord itself or the afferent or
efferent pathways in its neighbourhood can block it
completely.? 10

In all our patients surgical analgesia was excellent.
Haemodynamic stability was another feature during
and after surgery in all our patients.

Absence of asignificant hyperglycaemic response
in our patients, we assume, was due to the afferent
neuronal blockade.

Another beneficial effect of spinal anaesthesia in
our patients was a prolonged postoperative pain-free
period and a decreased requirement for opiate
analgesia.

Our results would suggest that lower limb surgery
under spinal anaesthesia is associated with mild
changes in haemodynamic and metabolic response to
surgery and could be a safer method of anaesthesia
particularly in diabetic patients.
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The use of Thalamonal in
Acute Myocardial Infarction

M. COSIC, N. BOSKOVSKI and I. SMAILBEGOVIC

Summary

Intravenous administration of narcotic analgesic drugs provides effective pain relief in patients with acute
myocardial infarction. Thalamonal, a premix of 50:1 droperidol and fentanyl, was given intravenously in dose
of 2 ml. to 20 patients with acute myocardial infaction. Effective pain relief, haemodynamic stability and low
incidence of cardiac dysrhythmias were noticed in the patients studies.

Key words
Acute myocardial infarctionl; thalamonal

Pain relief should have high priority in the
management of patients with acute myocardial
infaction. Prompt and effective relife of pain serves to
alleviate the patient’s anxiety and therefore may limit
catecholamine activity. There is experimental
evidence that the persistent pain and associated

between myocardial oxygen demand and oxygen
supply and consequently increase the size of
infarction and the risk of deathl.

Sublingual nirtoglycerin may be employed for
pain relief if the systolic blood pressure is higher than
100 mm Hag: (13,3 kPa). However it has been shown
that this drug may reduce mean arterial blood
pressure, with a resultant fall in coronary perfusion
pressure, and cause a reflex tachycardia which may
result in increased myocardial oxygen deman.2 If pain
is severe, morphine should be administered in small
doses, 2-5 mgintravenously and repeated as required.
Narcotic analgesics exert favourable haemodynamic
effects by increasing venous capacitance, thereby
reducing venous return, and by reducing systemic
vascular resistance, hence diminishing the impedance
to left ventricular emptying. The result of both effects
is a reduction in myocardial oxygen demand.

This prompted the present study, in which the
effect of thalamonal in the relief of pain and on
haemodynamic stability were studied in a small group
of patients with acute myocardial infarction.

Patients and Methods
Twenty consecutive patients with clinical and
ECG signs of acute myocardial infarction were

studied. Their ages ranged between 37 and 72 years
(mean 54.5 years). 8 were female, 12 male. To each
patient a dose of 2 ml Thalamonal was injected
intravenously over a two minutes period.
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A contraindication for giving Thalamonal was
congestive heart failure.

Following the -Thalamonal injection the relief of
chest pain was assessed on the basis of patient’s
subjective pain ratings as have no, slight, moderate, or
complete relief.

Arterial blood pressure and heart rate were
frequently measured and charted.

Patients who did not have pain relief following the

first injection were given repeated doses of 2. ml .

thalamonal 10-15 min apart.

Results

Eighteen patients reported moderate to
" complete pain relief following the first Thalamonal
injection.In two patients repeated doses of Thalamonal
were required to provide adequate pain relief.

Table 1 shows the changes in the systolic and
diastolic blood pressures following the thalamonal
injection. Analysis of these results indicates that
Thalamonal has beneficial haemodynamic effects.

The effect of Thalamonal on heart rate (HR) is"

shown on Table 2.
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Discussion )

Following the introduction of Coronary Care
Units (CCU) in the early sixties, the in-hospital
mortality in patients with myocardial infarction (MI)
has fallen from 30-40% to 10-20%. This reduction is due
predominantly to vigorous treatment of ventricular
dysrhythmias. Monitoring of disrhythmias is of prime
importance in patients with MI and in uncomplicated
cases is usually required only for the first 24-48 hours.
In all but one of our patients serious disrhythmias
were absent following Thalamonal injection. It has
been- suggested that the use of thalamonal is
associated with lowered cathecholamine levels in
plasma’ and a decrease in peripheral vascular
resistance®, which contributed in preventing serious
dysrhythmias in our patients:

Thalamonal acts on brain stem structures and
also possess an antiemetic effecté. Its alpha-adrenergic
blocking properties* could have been partly responsible
for the beneficial haemodynamic response in our
patients.

It has been indicated, from posmoretem
findings, that when 40% or more of the left ventricule
is destroyed death is inevitable. Hence, therapeutic
approaches must be directed towards reducing the
infarct size.

Control of pain is one of the most important
aspects of therapy and should be achieved promptly
with adequate doses of effective drugs. The pain of
infarction is often short-lived and slow IV injection of

Thalamonal which is a potent narcotic analgesic drug,
has been effective in alleviating the pain in our
patients.
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Current Trends and Developments
in the Field of Local Anaesthetics

NIKOLA BOSKOVSKI

Summary

Local anaesthetic agents belong to a surprisingly homogenous family of drugs that are able temporarily to
interrupt impulse trnasmission along nerves in a relatively predictable and reversible manner.

During the past hundred years, more efficacious, safer, and varied types of local anaesthetic agents have
been developed. Since the mechanisms by which these drugs block impulse conduction are becoming better
understood, many responses te nerve block can be readily explained in physiologic terms* Such basic
understanding is important to the clinician, especially when complications arise or his block is only partly
successful. The purpose of this paper is to summarize current knowledge regarding the areas of drug
development, basic mechanism of local anaesthesia, clinical pharmacology of local anaesthetic drugs, and
comparative effects of regional and general anaesthesia. It is emphasized that the bibliography is not a
complete list of the vast literature but merely intends to list major reviews on the subject.

Key Words
Local anaesthetics
Current trends

Areas of Drug Development

There is no doubt that the local anaesthetic drugs
currently available are highly effective for the majority
of surgical and obstetrical procedures in which
regional anaesthesia is indicated.

The situation in regard to postoperative pain
alleviation is, however, much less satisfactory?. There
is no drug or preparation that can provide ultra-long
duration of analgesia, not for several hours but,
preferably for the first 24-28 hours. Such an agent
should selectively block sensory fibres with no or
minimal motor blockade and sparing autonomic
function. The pelvic parasympatheic control of
bladder and sphincter function should be particularly
retained.

So far, inspite of considerable efforts, minimal
success has been achieved in developing a clinically
useful, ultra-long-acting local anaesthetic preparation.

Attempts to prolong the action of procaine by the
use of peanut-oil vehicle, which would provide a depot
type preparation, failed because of its unacceptable
neurotoxicity.

Dextran has been utilized as vehicle for local
anaesthetic drugs in order to produce a depot-type,

slow releasing anaesthetic preparation. It has been
shown that dextran could extend the duration of
conventional local anaesthetics by a few hours
although conflicting data exist.¥4

In recent years two interesting approaches have
been pursued. In early 70’s the concept of cyclizing
compounds was introduced.’ The idea was that a
tertiary amine compound would be injected and than
taken up by the nerve membrane, where it would be
converted to a quaternary-ammonium agent which
could not readily diffuse out. of the membrane,
providing long duration of anaesthetic activity.
Although preliminary results in animals were
encouraging, no suitable agent was developed for
human trials.

Another hope for an ultra-long-lasting local
anaesthetic agent was sought in the biotoxins i.e.
tetradotoxin and saxitoxin.t Unfortunately, the very
high systemic toxicity of tetradotoxin and saxitoxin
and their unreliability in terms of predictable
anaesthetic duration limit their potential usefulness.

The biotoxins do not penetrate neural sheaths easily,

so that results of peripheral nerve blocks in animals
were not satisfactory. However, spinal anaesthesia of
24 hours duration was obtained in sheep with
tetradotoxin, where no neural barrier is present to
obstruct the diffusion of the biotoxins to the receptor
site in the nerve membrane. Currently, efforts are
focused to modify the structure of tetradotoxin or

Nikola Boskovski MD, Consultant Anaesthetist, Department ofAnaesthesia, St. Luke’s Hospital, Malta.



saxitoxin in order to provide acceptable agents of
ultra-long duration.

At the present time, the use of epidural_and
intrathecal opiates in prolonged pain relief have
opened up a new area of applied . neuraxial
pharmacology, not only for narcotics, but for adrenergic
agonists as well. The analgesic properﬁes of intraspinal
narcotics are uniquely powerful, since they appear to act
mainly on primary afferent nocioceptive synapses in the
dorsal horn.” Although intraspinaly applied narcotics
offer the greatest promise for prolonged-pain relief at
present, they are not free of side-effects. Delayed
respiratory depression and urinary retention are the
main danger, but both are treatable by i.v. naloxone

Most recently Scurlock & Curtis (1981) have
opened a new area of promise by using derivatives of
tetraethyl-ammonium.8 A phenomenal duration of
sensory analgesia of approximately 400 hours (16
days) was observed following infraorbital nerve block
when compounds with a chain length of C-12 or
longer were used in rats. Studies of the mode of action
suggest that the ultra-long duration'of action of these
agents is produced by binding to a receptor site'in the
potassium channel. Important features
reversibility of the blocks and absence of persistent
neurotoxicity.

Further studies are required to establish the
ultimate efficacy of these tetraethyl-ammonium
compounds.

The concept of temporarily blocking the sodium

and potassium transport at the membrane channels.

to produce ultra-long selective sensory analgesia
should provide the basis for developing new agents
that might fulfill the clinical criteria for use in control of
chronic pain.

Basic Mechanism of Local Anaesthesia

‘In terms of impulse transmitting properties, the
membrane is the most important part of the nerve
fibre.

Local anaesthetic drugs block a nerve without
damaging it and are unique in that their action is
reversible.

The main pharmacological action of local anaes-
thetics is by interfering with the impulse conducting
properties of the nerve membrane.10

Conclusive evidence indicates that local
anaesthetic agents act at the sodium channel of the
nerve membrane, probably by physically occluding

the transmembrane sodium channels.!l? A local

anaesthetic block is a nondepolarization block,
resembling in some ways the action of curare at the
neuromuscular junction. It is suggested that with
conventional agents, such as lidocaine, binding occurs
at the receptor sites located on the inner surface of the
nerve membrane. In contrast, biotoxins, such as
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include '

tetradotoxin and saxitoxin, act at receptor sites located
on the external surface on the membrane.

Agents such as benzocaine and benzyl alcohol
act by penetrating the nerve membrane, causing
membrane expansion and subsequently diminish
the diameter of the sodium channel’2.

The current concept of the mechanism of action
of local anaesthetic drugs is based on the following
sequences: binding of local anaesthetic molecules to
receptor sites in the nerve membrane; inhibition of
sodium permeability; reduction in the rate of
depolarization, inabilty to achieve threshold
potential level; lack of development of a propagated
action potential; and block of nerve conductivity.

Clinical Pharmacology of

Local Anaesthetic Drugs

" Thorough knowledge of the clinical
pharmacology of local anaesthetics enables the
performance of safe and effective regional block.

Currently, the choice of agents is wide, and it is
now possible to select a drug that will suit the particular
regional block technique in each individual case.

Basically, all local anaesthetic agents have the.
following chemical structure; aromatic portion,
intermediate chain and an amine portion.

There are two major groups of local anaesthetics:
amides and esters. Procaine, chlorprocaine, and
tetracaine represent the ester group while the amide
group includes miepivacaine, bupivacaine and
etidocaine. The esters are rapidly hydrolysed in the
plasma, whereas the breakdown of amides depends on
hepatic metabolism. '

-Another significant difference between the ester
and amide compounds is their allergic potential. Para-
aminobenzoic acid is one of the metabolites formed
from the hydrolysis of ester-type agents. This
substance has a potential of inducing allergic-type
reactions in a small percentage of the general
population.

Allergic phenomena with amide group
compounds are extremely rare.

All local anaesthetics have certain common
characteristics but their anaesthetic profile is
determined by their: lipid solubility, protein-binding,
pKa, non-nervous tissue diffusibility, and intrinsic
vasodilator activity.

The lipid solubility of a particular anaesthetic
drug appears to be a primary determinant of its
anaesthetic potency. Procaine has a low lupid solubility
as determined by partition coefficient measurements,
and this drugis least potent in supressing conductlon
in an isolated nerve.

The partition coefficient of bupivacaine,



tetracaine, and etidocaine vary from about 30 t