
New 
Greater safety 

for the failing heart 

Absorption - almost complete 
Elimination rate 22% 
Onset of action by mouth S-20min. 

i.v.I-4 min. 
Good gastro-intestinal tolerance 
Indications: All forms and grades of heart failure 

Agents: Vivian Commercial Corporation Litd. 
Medlcal Re'Presmta,tive: Mr. GeoIlge Saliiba, PIh.C. 



for infections you can see 

97% success in Skin and Soft Tissue infections 

Floxapen is an antibiotic 
clinically proven for the treatment 
of skin and soft tissue infections. 

Floxapen is highly active 
against Gram - positive 
organisms, including 
penicillin resistant 
staphylococci. The high 
success rates achieved make 
Floxapen the ideal antibiotic 

to be prescribed routinely. In a 
recent clinical trial* 75 patients 

suffering from a variety of 
skin and soft tissue 

infections were treated 
with Floxapen. 

73 of the patients 
were clinically cured. 

*Practitioner (1,970) 205801-806. 

ROXAPEH 
the distinctive first-choice antibiotic 

Floxapen Q Benca 
Floxapen (Trade Mark) is a product of research from Bencard, Brentford, England. 

Distributed by: Charles de Georgio, 40, South Street, Valletta. 

Representative: Mr. Sonny Micallef. 



Fast Asleep 
Dalmane gets patients to sleep in less than half the time.l Reduction in 

sleep latency has been observed in the home,l and the hospitaJ,2 as well as the sleep 
laboratoryl,3 where objective studies have·consistently confirmed the patients' subjective assessments. 

Add to this a less disturbed nightl,4 with Dalmane and 
you have a powerful treatment for insomnia, remarkably free from 

the problems of a barbiturate.5
,6 

DALMANE 
a powerful treatment for insomnia 

® 
References I. Kalcs.A.,ctal., Arch.gen. Psychi.L. 1970.23.2262. Feffer. H.L..and Gibbons, B .. Med. Tms (N.Y.), 1973.101. 1303. K.l .. ,J.D .• tI al .. 
Qin. Pharmacol. Ther., 1971. 12, 691 4. Dement. W.C .. In The Benzodiazepines'. Ed. Garattini, S .• et al .. Raven Press. New York. 1973, pS99 

S. Lasagna. L..ln 'Drugs of Choice 1974-75', Ed.Modell, W .. C.V. Mosby Co.,SL Louis. 19746.)ahns. M.W .. Drugs. 1972.4.290 
Full prescribing information is available. Roche Products Limited, PO Box 2LE, 15 Manchester Squa.re, London W I A 2LE 

Dalmane is the trade mark for pharmaceutical preparations containing Aurazepam 

)236131 

Agents: Messrs.Cherubino, 89 Archbishop Street, Valletta 



For further Information, contact: 
Brocades (G. B.) Ltd., cln 
West Byfleet, Surrey. I 
Byfleet 45536. I:W'V·lt' 

j 

Distributor: 
Messrs. Joseph Gatt, 
203/2 Old Bakery Street, 
Valletta, Malta. 

n oscop'~ 
confirms ~tla~ 
De-Nol 
heals ulcers 

Double-blind clinical trials, involving endoscopic diagnosis, 
follow-up and assessment, have shown De-Nol to heal up to 

90% of gastric and duodenal ulcers, with safety; no 
serious side-effects being reported. 

De-No I * heals gastric and duodenal ulcers * early relief of pain * is free from serious side-effects 

"The combination of lack of side-effects in addition to 
promotion of ulcer healing suggests that (De-Nol) has 
a clinical role in the management of the ambulant 
patient with duodenal ulcer." GUT 197415189-193. 

"The degree of healing with (De-Nol) is comparable 
to, or better than that achieved by the most extensively 
used ulcer-healing agent, carbenoxolone sodium." 

BSG, Birmingham, September 1974; GUT 197415 833. 

De-Nol 
tri-potassium di-citrato bismuthate 

Unique ulcer ~herQPY 



Agents: Messrs Cherubino, 89 Archbishop Street, Valletta 



. An everyday depression often hides 
overwork 

failure 
loneliness 

existential anxiety 

• rani 
• elgy 

The antidepressant 
with anxiolytic 
properties 
without sedation 

For further information, see the 
Prescriber's Guide to GEIGY 
Pharmaceuticals 

Lo'::al Agents: V. J. Sa.lo'ffione Ltd., Valle,tta 
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IN STAPHYLOCOCCAL SKIN 
INFECTIONS 

FUCIDIN OINTMENT 

FUCIDIN INTERTULLE 

ORIGINAL LEO RESEARCH 

LEO PHARMACEUTICAL PRODUCTS 
DENMARK 
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Rapid elimination of the infec­
tion. Accelerated wound hea­
ling. Reduced frequency of re­
currences. Absence of hyper­
sensitivity reactions, 

Convincingly effecttve in 
IMPETIGO - BOILS 
ABSCESSES - FOLLICULITIS 

Excellent results in treatment 
of BURNS, traumatic and sur­
gical wounds and oth.er skin 
lesions. 

Fucidin ointment in tubes of 
10 g containing 2% sodium 
fusidate. 
Fucidin intertulle in packings of 
10 envelopes with gauze 
dressings impregnated with 
Fucidin ointment. 

PHARMA-COS LIMITED 
24 SOUTH STREET, 
VALLETTA 
MALTA PHONE: 86/3555 



An obvious 
fi rst choice 
in urinary tract 
and chest 
infections 
The bactericidal action of Bactrim 
Roche covers a broad 
antibacterial spectrum. It includes 
E. coli, Pr. mirabilis, KI. aerogenes, 
H. influenzae and Strep. 
pneumoniae, organisms of 
particular importance in urinary 
tract and chest infections. Trials 
confirm both that Bactrim Roche 
eradicates such infections and 
that it can achieve higher success 
rates than other antibacterials. 1

-
6 

1. Wren, B.G., Med.J.Aust., 1972, 1 ,261 
2. (Ballantyne, R,W. et al.),Practitioner, 1972,209,838 
3. Howells, C.H.L. and Tyler, L.E., BritJ.clin.Pract., 1971,25,77 
4. Pines, A. et al.,Practitioner, 1972,208,265 
5. Huddy, R.B. et al.,Brit.J.Dis.Chest, 1973,67,241 
6. Cutler, J.N. and Lenox-Smith, I., Clin.Trials J., 1973, 1 O(No.2),41 

Bactrim is the trade mark for Roche pharmaceutical preparations 
containing trimethoprim and sulphamethoxazole 

Further information is available on requQst 
Roche Products Limited, 15 Manchesier Square, 
London W1 M 6AP. 
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sofra-tulle 
Single unit sterile bactericidal tulle dressing 

This outer foil 
envelope is 
sterilised by 
gamma 
irradiation and 
heat sealed to 
ensure the 
sterility of 
sofra~tu"e. 

.'_.f .• 

A layer of 
sterile 
parchment on 
either side 
makes 
sofra~tu"e 
easy to 
handle, cut 
and shape. 

sofra~tu"e 
contains a 
1 % concentration 
of a hroad 
spectrum 
antibiotic, 
used only for 
topical 
indications. 

Distributors: Charks do; G,orgi'o Ltd., 40, SClUtlh ~ltT., Valletta 
Medical Rep,r'e'smtative: Vicrt:or ~Ihaw 



Tranquo-Adamori 

Properties 

breaks 
the vicious circle 

with Adamon® and 
Meprobamate 

Reliable break of the vicious circle spasm - pain - spasm by 
rapid onset of the peripheral spasmolytic effect of Adamon~ 
and the calming effect of Meprobamate on the limbic system. 
Anxiety and emotional tension are eliminated, without impairing 
physical capacity and mental alertness. 

Indications 
All functional or organic disorders associated with anxiety and 
emotional tension, such as: nervous gastric symptoms, gastritis, 
gastric and duodenal ulcer, dysmenorrhoea. 

Presentation 
Ctd. tablets, containing 10 mg. Adamon® and 
200 mg. Meprobamate. 

ASTA-WERKE AG 
Chemische Fabrik 
Brackwede 1 Germany 

Agents: VIVIAN COMMERCIAL CORPORATION LTD. 
14/11, Strait Street, Valletta ,. 

Medkal Representative: Mr. Alan Aquilina 
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INDICATIONS 

- EpithellalfJunctuated keratitis 

: ~~:~I~~ ~o~~~~lofJ~~\~nce whatever the CIIuse 
- Corneal wounds 
- Corneal burns 
- Traumatic, infectious or trophic ulcers 

- Protection of the corneal epithelium against 
corticoids. 

FORMULA 
Active ingredients: Adenosine 0

0
200 9 - Thymidino 

0,200 9 .. Cytidine 0,600 9 - ridine 0 lOO 9 -
GuanosIne 5 disodium monophosphatE! 1.200 9 -
Excipient: Monopotassium phosphate 0,245 9 -
Disodium "hosphate 12 H20 1,743 9 - Sodium 
chloride 0,100 9 - Sodium mercurothiolate 0 005 g. 
Disodium tetracemale jE.D.T.A.) 0,005 9 - Distilled 
water, q.s. 100 ml - Nltrogene q.s. to saturate the 
eye-drops ampoules . ... 
1 to 2 drops In the eye, 3 to 6 times a day 
Ampoules containing 5 ml of eye-drops. 
Marketing licence 315 435.3 3.10.73 
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Dist.rihwted by Pharm. Cos. Ltd., 24, South Str., Valletta . 



Symptoms 
in circulatory asthenia 

Therapy 

rn 

1tkrinor Tablets 

Ampoules 

acts on the blood circulation and heart 

normalizes the blood pressure without 
causing peripheral vasoconstriction 

Homburg Pharma Germany 
Agents: Yivian Commercial Corporation Ltd. Med. Rep. Mr. T. Dimech, Ph. C. 
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Local Ag~TI!~'s: K. & M. Ltd., VallEtta Malta 



Rehabilitation of 
Coronary Patients 

~ st increases myocardial 
microcirculation 

~ nd restores normal 
energy supply and 
utilisation 

~ rd improves function 
of left ventricle 

~th reduces oxygen 
consumption in relation 
to increased cardiac 
performance 

Homburg Pharma Germany 
Agents: 
Vivian Commercial Corporation Ltd. 
Med. Rep. Mr. T. Dimech, Ph. C. 

ildameri 

Composition: L-3-( ~-hydroxy-0I:-methyl-phenaethylamino)-3'-methoxy­
propiophenone . Hel (oxyfedrine) -Indications: Angina pectoris, coronary 
insufficiency, recent myocardial infarction, post-infarction state. 
Dosage: 1-2 tablets 3 times daily; anginal attack 2 ampoules i.v.;recent myocardial 
infarction 2 ampoules i. V., 2-3 times daily (intravenous injection in '/,-1 minute). 
Side effects: A very small number of patients suffered transitory impairment 
or loss of the sense of taste. This was completely restored in each case after 
withdrawal of the drug. 
Contraindications: Aortic incompetence with severe haemodynamic disturbance 
as well as subvalvular aortic stenosis - Note: As is known from experience, 
drUgs may cause damage to the foetus. Pregnant women and women in whom 
pregnancy may occur during the use of the drug, are recommended to seek 
medical advice. 
PresentallOnB! tablets and ampoules. 



Better metabolic control in even more 
maturity-onset diabetics since 
Euglucon always releases insulin 
when it is needed: after every meal. 

• Insulin secretion in relation to meals in Euglucon-treated 
maturity-onset diabetics. 
Adapted from S. Raptis and E. F. Pfeiffer 
Acta diabet. Lat.IX (1972) 865 

Composition: 1 tablet contains 5 mg glibenclamide 
Indications: Maturity-onset diabetes 
Dosage: Initial dosage: 112 tablet per day 
When changing over from other oral antidiabetics to 
Euglucon and non-optimal metabolic control: start with a 
maximum of 1 tablet Euglucon per day. 

Ag2nts: Vivian Co:mme~cial CorporaHon Ltd. 
Medical Representative: M.r. George Saliba, Ph.C. 
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TERCENTENARY OF THE 
OUR FOUNOATION OF 

MEDICAL SCHOOL 

Earli€r On this month our Medical School 
celebrated the tercentenary of its founda­
tion. Our Medical School can trace its 
origins to 19th December 1676 when Grand 
Master Nicholas Cotoner (1633-1680) 
founded the School of Anatomy and Sur­
gery. Fra Giuseppe Zam:mit (1650-1740) 
was appointed to be the first Director and 
Teacher of this school. Zammit, who was 
both priest and physician, was the physi­
cian-in-chief of five successive Grand Mas­
tors. He established a garden of medici­
nal herbs in the ditch of Fort St. Elmo and 
was also responsib:e for the foundation of 
a M0dical Academy in 1679. The Tercente­
nary Organising Committee set up by the 
Faculty Board of Medicine and Surgery or­
ganised a very successful series of activi­
ties. These were opened by a historical ex­
hibition held at the National Museum, Val­
letta on 16th December. The exhibition was 
inaugurated by the Hon. Miss A. Barbara, 
Minister of Welfare, Labour and Culture. 
The exhibition was the result of the hard 
wo k and painstaking research pout in by 
Dr. Paul Cassar. To Dr. Cassar must go the 
gratitude of the whole medical profession. 
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Through his medica: historical writings he 
has won a justly merited international re­
putation not only for himself but also for 
our medical school. On Friday 17th Decem­
ber a scientific sess:on wa J held which 
was to be chaired by Prof. J.L. Pace; due 
to the latter's unfortunate absence. his 
place was ably taken by Prof. A.P. Camil­
lieri. An academic symposium was held in 
the morning of the fol:owing day. This was 
very successfully chaired by Prof. V.G. 
Griffiths. In the afternoon a plaque comme­
morating the Tercentenary Celebrations was 
unveiled by the Hon. Dr. V. Moran, Minis­
ter of Health and Enviromnent, at the Me­
dical School. This was fo!lowed by a his­
torical symposium which w()s chaired by 
Dr. P. Cassar. On Saturday night a banquet 
was held at the Excelsior Hotel which was 
attended by about 150 doctors, dentists, 
pharmacists and their wives. On Sunday 
19th December after Ho:y Mass by His 
Grace Mons. Gonzi at the University 
Church in Valletta the Rector delivered a 
tricentennial address. A plaque recording 
the foundation of the School of Anatomy 
and Surgery was unveiled later in the 
morning at the Holy Infirmary by the Hon. 
Miss A. Barbara. A reception was then 
held by Sir Anthony and Lady Mamo at 
their residence in San Anton. A final com­
memorative ceremony was held at the As­
sembly Hall of the University at Msida. 
This was inaugurated by the Minister of 
Education, the Hon. Dr. Philip Muscat. Fol­
lowing the Minister's speech, speeches 
were made by Dr. P. Cassar who spoke 
about the life and times of Grand Master 
N. Cotoner and Professor Sir Hugh Robson, 
Principal and Vice-Chancellor, University 
of Edinburgh who conveyed congratula­
tions and best wishes both from Edinburgh 
as we!1 as from other Commonwealth Uni­
versities. The Chairman of the Tercenten­
ary Committee, Professor A.P. Camilleri, 
Dean of the Faculty of Medicine and Sm­
gery delivered the closing speech. 

Our medical schoo: has continued to 
grow from its modest beginnings into what 
was described by Dr. Muscat, Minister of 
Education as the best faculty within the 

University. This is borne out by the quaiity 
of the graduates which it has turned out 
and its research output. Maltese doctors 
have a justly gained good reputation both 
loca:ly and ovorseas and have participated 
with success in every sphere of society. A 
full twenty five per-cent of the present Par­
liament is made up of doctors and a similar 
percentage exists in tho Cabinet. Members 
of our faculty besides their clinical work 
and their teaching duties have continued 
to pub:ish learned articles in both the local 
and international medical press. This jom­
nal is proud to have published so many of 
these articles over the past twelve years. 
Some of our graduates have made it to 
the top of the academic tree overseas, and 
;n this iss.:e we are publishing two articles 
by two such graduates, Prof. Gilles, Pro­
fesor of Tropical Medic:ne at Liverpool 
Universi:y and Prof. Guschieri, Professor of 
Surgery at Dundee University. 

Our school, which has just been visit­
ed by a de!egaticn of the General Medical 
Council of Great Britain, has been describ­
ed as 'vigorous' in their report. They re­
commend2d that the M.D. d'3gree of the 
University of Malta should continue to be 
recognised fcr the purposes of full and 
provisional registration in the United 
Kingdom. All this must however not be 
allowed to make us complacent. We must 
all strive to ensure that the standards so 
far acq'Jired are not on:y maintained but 
improved upon. 

Dr. R. Ellul-Micall!ef may be contact­
ed at '~rc-en-ciel, San Anton Estate, 
Attard, Tel'. 47994 or The University, 
TC!l~Qroqq, Msida TeJ. 36451 ext. 244. 
Any inconveniece to contributors to 
this journall due to a change in address 
is regretted. 
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SUPEROXIDE AND SUPEROXIDE DISMUTASE 

I N RED BLOOD CELLS 

ANGELA ANASTASI, J.V. BANNISTER and W.H. BANNISTER 

Department of Physiology p.nd Biochemistry, 
University of Malta 

Superoxioe cmd Supero'Xide Dismutase 
Oxygen has a propensity for one-elec­

tron redJction to supero}dde radica's which 
are potentially harmful in bio!'Ogica+ sys­
tems. The superoxide radical exists briefly 
as an anion (02-) at physiological pH. It 
decays by dismutation to molecular oxy­
gen and hydrogen peroxide: 
202- + 2H+ -7 O2 + H2 O2 
In 1969 a previously obscure copper pro­
tein of red blood cells, erythrocuprein, was 
shown to catalyse the diismutation of su­
peroxide radicals (McCord and Fridovich, 
1969). Erythrocuprein thus became super­
oxide dismutase and the object of inten­
sive study. 

Su;:eroxide dismutase is typica'lly an 
enzyme of aerobic organisms which utilise 
oxygen as the majm electron acceptor. 
The presence of superoxide dsmutase' in 
microorganisms has been found to paral'lel 
their to:erance for oxygen (McCord et al., 
1971). Thus aerobes have the highest 
levels of supewxide dismutase, aeroto!er­
ant anaerobes contain intermediate levels 
and obligate anaerobes do not possess 
the enzyme with the exception of some 
sulphate reducing bacteria and clostridia 
(Hewitt and Morris, 1975; Hatchikian et 
aI., 1976). 

Erythrocuprein was shown to be a cop­
per-zinc protein by Carrico and Deutsch 
(1970). Eurkaryotes have a copper-zinc 
superoxide dlismutase in the cytoplasm 
and a manganese enzyme in the mtochon­
dria (Weisiger and Fridovich, 1973). Pr'O­
karyotes have a manganese superoxide 
dismutase in the cell matrix and an iron 
enzyme in the periplasmic space (I<eele 
et aI., 1970; Yost and Fridovich, 1973). 
The luminous bacterium "Photobacterium 
leiognathi," which is a fish symbiont, is 
Elxceptional in that i+ contains iron and 

copper-zinc superoxide dismutases (Puget 
and Michelson, 1974). 

The manganese and iron superoxide 
dismutases of E. coli B have been shown 
by sequence homology to be related to 
each other and to mitochondrial manga­
nese superoxide dismuatase from chicken 
liver, but they are entirely different from 
eu'<aryote cytosol copper-zinc superoxide 
dismutases (Steinman and Hill, 1973). 
This supports the idea that present day 
mitochondria are the descendants of pro­
kc;ryotes which entered into an endocellu­
lar symbiosis with protoeukaryotes (Fri­
dovich, 1974). 

A variety of oxidation-reducti'On reac-
tions have been shown to produce super­
oxide radicals (Fridovich, 1975). The po­
tential sources of these radicals in the cell 
are of three kinds. One source is 1:he, oxi­
dation of the reduced: forms 'Of several 
compounds found in biological systems 
including hydroquinones, leucoflavins, ca­
techol amines, thiols, te,trahydropteridines, 
ferredoxin and rubredoxin. A second ana­
logous s'Ource is the oxidation of metabo­
lites by certain enzymes including xan­
thine oxidase, aldehyde oxidase, dihydro­
orotic dehydrogenase and some flavopro­
tein dehydrogenases. A third source is the 
dissociation or displacement of superoxide 
from the 'Oxygenated adducts of haem pro­
teins induding haemogIobin and oxypero­
xidase. The production of superoxide. radi­
cals during autoxidation of oxyhaemoglo­
bin and decay of oxyperoxidase to ferric 
peroxidase has been demonstrated (Misra 
and Fridovich, 1972; Rotilio €,t al. 1975). 
The autoxidation of oxyhaemoglobin is dis­
cussed below. 

Toxic reactions follow the reduction of 
oxygen to superoxide radicals Or hydrogen 
peroxide. The oxygen molecule has two 



7Q 

unpaired electrons with parallel spins, one 
in each of two anti-bonding Crr*) mo:ecu­
lar orbi~[1b. This sta~lO is the one of !o\Vost 
energy and reactivity for oxygen, the 
ground or triplet state. Two excited or 
energetic311y higher sing:et states are pos­
sible with spin pairing of the two electrons 
in one or over the two 7T* orbitals. Singlet 
oxygen is far more reactive than triplet 
oxygen although its life-time is extremely 
short (about one microsecond in water). 
Univalent reduction of oxygen to super­
oxide radicals is favourable because ac­
ceptance of an o!ectron in one of the 
haif-filled 7T* orbitals does not cause a 
need for spin inversion. 

Tho ubiquity of superoxido in biolo~ical 

systems is clear but little is known about 
its reactivity with biological material. Dele­
terious effects may be due to superoxide 
itself, to other oxygen reduction products 
derived from superoxidle, or to' free radi­
cals generated by reaction of superoxide 
or its products with ce+lular components. 
Superoxidie can mediate reductions, giving 
up its extra e:ectron, or oxidations, be­
coming reduced to hydrogen peraxide. In 
general free radicals are highly reactive. 
They can combine with one another to 
form covalent bonds or they can attack 
bonds in other molecules. This often leads 
to production of new radicals, setting up 
a chain reaction. Superoxide has limited 
bond breaking ability (Sutton et al., 1976). 

The superoxido anion (0 2-) is the con­
jugate' base of a weak acid called the hy­
droperoxyl radical (H0 2 ') whose pKa is 
4.8. The rate constant ,for spontaneous 
dismutation of superoxide species at pH 
7.0 is of 1he order of 10" M-'sec-' , where­
as the dismutaton catalysed by superoxide 
dismutase has a rate constant of the order 
of 109 M-1sec-1 (Fridovich, 1975). The 
half-life of superoxide radicals can there­
fore be decreased by several orders of 
magnitude by the enzyme. Another favour­
able consideration is the concentration of 
superoxide dismutase in the cell which is 
estimated to be at 18'ast five orders of 
magnitude higher than the steady state 
concentratian of sLlperoxide (Fridovich, 
1975). The probability af collision of a 
i-uperoxide radical with enzyrr.e is there-

fore much greater than that of collision 
with another superoxide radical. 

Th::J sp0:l1i:lneous reaction of superoxid'J 
with itse,:f generates hydrogen peroxide 
and singlet oxygen. The dismutase reac­
tion procliJces molecu'ar oxygen of nor­
mal reactivity, i.e. triplet oxygen, which 
gives the enzyme an additional a,dvantage. 
Hydrogen peroxide produced by the dis­
mutation of superoxide radicals (or other­
wise) can be decomposed in the cell by 
catalase and glutathione peroxidase. These 
enzymes probably act in concert with su­
peroxide dismutase to circumvent the 
toxicity of oxygen by eliminating the pri­
mary products of oxygen reduction. 

It has become common practice to sug­
gest that superoxide might generate 
hydroxyl radicals (0 H . ) in biological 
media via the Haber-Weiss reaction, 

O2- + 1-12 O2 ---) 01-1· + OH- + O2 , 

originally postulated as a step in the break­
down of hydrogen peroxide by iron salts 
(Haber and Weiss, 1934). However, this 
ignores the fact pointed out by Fee et al. 
(1975) that even in a solution of 95% 
hydrogen peroxide, superoxide reacts 
only by dismutation (George, 1947). It is 
possib!e that where there has been strong 
evidence of hydroxyl radical production, 
as in the autoxidation of several cytotoxic 
agents with formation of superoxide and 
hydrogen peroxide (Cohen and HeikkHa, 
1974), hydroxyl radicals were formed by a 
non-Haber-Weiss reaction not involving 
direct decomposition of hydrogen peroxide 
by supemxide radicals. Cohen and Heik­
ki:a (1974) mnke ths [::01nt in passinll. 
It should be noted that the hydroxyl radi­
cal is a very powerful oxidant and could 
vastly augment deleterious effects of 
superoxide. 

SuperQ}(ide in Red Blood Cells 
The red blood ce,11 is at increased risk of 

damage by sup':"roxide nnd hydror)en per­
oxide because of the carriage of oxygen 
by haemoglobin. Some 3% of the haemo­
globin in the erythrocytes is oxidized per 
c.:,ay and reduced again by methaemoglobin 
reductase and other systems which keep 
methaemoglobin leve:s ilt about 1% or 
the total haemoglobin. Methaemoglobin 



formation may either involve the loss of 
superoxide to leave an iron (Ill) compl'ex, 
or the addition of an electron to bound 
oxygen to givel an iron (Ill) peroxide. Mis­
ra and Fridovich (1972) showed that the 
autoxidation of shark oxyhaemoglobin 
caused the co-oxidation of adrenaline to 
adrenochrome. Part of this co-oxidation is 
due to a haemoglobin-catalysed peroxida­
tion of adrenaline since it cou!d be inhi­
bited by catalase. The remainder of the 
co-oxid'a'tion was inhibited by superoxide 
dismutase, indicating that autoxidation of 
oxyhaemoglobin results in the generation 
of superoxide radicals. The production of 
superoxide in the process of autoxidation 
has been demonstrated' in similar ways for 
bovine haemoglobin (Wever et at, 1973), 
a and f3 chains of human haemoglobin 
(Brunori et al., 1975), human haemoglobin 
A andunstab:e haemog,lobins (Winter­
bourn et at, 1976). Isolated a and f3 
chains and unstable haemog'lobins release 
superoxide at faster rates than Hb A. 

Whether sluperoxide dissociates or 
needs to be displaced from oxyhaemogllo­
bin depends on the electronic structure of 
the iron-oxygen complex. This has been 
considered to, involve a fully developed 
iron (Ill) superoxide ion couple (Weiss, 
1964) but recent studies ha,ve shown 
strong covalent bonding between iron 
and bent, end-on 'dioxygen, a type of bond­
ing which precludes ready loss of supero­
xid'e from oxyhaemoglobin. For this reason 
WaHacel et a!. (1974) have proposed that 
superoxide is displaced from oxyhaemo­
globin by anionic nuncleophiles in a proton­
assisted reaction. The chloride ion is suffi­
ciently active in this regard that with a 
normal human erythrocytel chloride con­
centration of about 0.1 M it could account 
for much, if not all, of the: normal autoxi­
dation of oxyhaemoglobin. Another featurJ 
of haem:ogllolbin autoxidation is its catalysis 
by copper probably after specific binding 
to the haemoglobin (Rif:kind, 1974). The 
copper-catalysed autoxidation of Hb A 
also involves superoxide prod'uction (Win­
terbourn et al., 1976). Copper migiht faci­
litate the superoxid'e loss mechanism in 
the erythrocyte via the fraction in rapid ex­
change with serum copper. 
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Release of superoxide can be regarded 
as the initial step in the a:utoxidation of 
haemoglobin. The superoxid'e can then 
oxidize more haem in competition with 
dismutation producing hydrogen peroxide, 
which itself gives further haem oxidation. 
Catalase decreases the autoxidation of Hb 
A by about 40%. Catalase and superoxide 
dismutase slow it down by about 65%. 
Superoxide dismutase alone has only a 
s'l'ight effect (Winterbourn et al., 1976). 
This is not unexpected. Reactions which 
produce superoxide are not generally alf­
fected' by superoxide dismutase. It is 
rather those reactions which are depen­
dent upon superoxid'e which can be inhi­
bited by the enzyzme (Misra: and Frido­
vich, 1972). It is possible' that in reactions 
where catalase ha,san inhibitory effe'ct 
augmented by s'Uperoxide dismuta'se, the 
latter could be protecting catalase from 
reaction with superoxide to form the enzy­
matica'lly inactive oxy form or Compound 
Ihl (Fee et al., 1975). 

Superoxide can oxidize the haem groups 
in oxyhaemoglobin and reduce tho'se in 
methaemoglobin. The oxidation of oxyhae­
moglobin has at rate constant of the order 
of 103 M-1sec-1 at pH 7. The rate constant 
for reduction of methaemoglobin is about 
30% higher (Sutton et aL, 1976). In the 
erythrocyte the higher concentration of 
oxyhaemog'!obin would favour the oxida­
tion reaction but this is effectively sup­
pressed by superoxide dismutase. The 
concentration of superoxide dismutase in 
normal erythrocytes is about 0.5 mg per 
g of haemiglobin or of the order of 10-6 M 
(Stansell and Deutsch, 1966). It is esti­
mated that the erythrocyte has a molecule 
of superdxide dismutase for every 600 
molecules of haemoglobin (Lavelle et aI., 
1974). The concentration of the enzyme 
does not decrease in Wilson's disease 
ev€.IO though serum caeruloplasmin is 
markedly reduced or absent (Alexander 
and! Benson, 1975). The dismutase reac­
tion in the erythrocyte is some 100 times 
faster than the oxidation of haemoglobin 
by superoxide taking into account the res­
pective rate constants and the concentra­
tions of superoxide dismutase and oxy­
haemoglobin, the product of the rate con-
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stant and concentration of reactant (kC) 
being about 104 sec-1 for the dismutase 
reaction and Gbout 102 sec-1 for haemglo­
b'n oxidation. The cr·ntro,ling er suppress­
ing role of superoxide dismuta~e is there­
fore abundantly clear (Sutton et al.,' 
1976). Carrell et 81. (1975) suggest that 
oxyhaemog,:obin may act as a buffer by i 
reaction with superoxide and hydrogen· 
peroxide protecting sensitive components I 
like the membrane lipids. If this is so, 
hypochromia would facilitate damage to 
the cell membrane and this might be par­
ticularly relevant in thalassaemia. 

The oxidation of Hb A by superoxide 
does not give rise to irreversibly dena1:Ured 

presence of reduced glutathione in the red 
blood celo!' apart from its availability for 
proforcntilll ox·:dation. 

--------------

Htinz: bod>!::; Hdr.z bodl!::' 

Lipid p.zroxidal."n 

hc:emoglobin derivatives in contrast to ~ 
oxidation by hydrogen peroxide. There is '------------------
no formation of haemichromes and precipi­
tation. The f3-93 cysteine residues are not 
oxidized. The unstable haemoglobins, 
Christchurch, Belfast and Koln react in a 
similar way to Hb A except for oxidation 
of the f3-93 cysteines in Hb Koln. The 
methaemoglobins produced are quickly 
converted into haemichromes and preci­
pitate, as expected for these haemoglo­
bins. Haemichrome formation and precipi­
tation is even more rapid after autoxida­
tion of isolated a and f3 chains (Winter­
bourn et aI., 1976). 

With no~mal level of superoxid'e dis­
mutaS'8 in the erythrocyte only about 1 % 
of the supewxide generated may be ex­
pected to react with haemoglobin. If other 
reactions occur they must either have kC 
products around 102 sec-1 in order to 
compete with superoxide dismutase and 
haemoglobin for superoxide or else take 
place. coterminously with superoxide ge­
neraticn (Sutton et a,l., 1976). 
~he red blood cell has an efficient 

system for dealing with hydrogen peroxide 
generated by dismutation of superoxide 
radicals or otherwise. It is considered that 
g'utathione neroxidase is the pr:mary 
enzyme which eliminates hydrogen pew­
xide in red cells a·lthough present at much 
lower activities than catalase (Cohen and 
Hochstein, 1963). Oxidized glutathione is 
reduced by glutathione reductase with 
NADPH genera·ted by the pentose phos­
phate pathway. This helps to rationJlize thJ 

Figure 1. 
SEpeio.,dde production and elimination in 
the red blood cell. <:l, Giycolysis, b, Meth­
aemoglobin reductase; c, Oxidation of oxy­
haeomOlg1obin; d, Su,peroxide dismutase.; e, 
Glutathione peroxid~se; f, Gluta~hione re­
ductG:lse; g, Pentose shunt. Interrupted CJT­

rows show reactions leading to haemo­
lysis. 

A scheme of superoxide production and 
elim'nafon in tile red b'ood cell is show:1 
in Fig. 1 after Carrell et a!. (1975). The 
oxidati·on of oxyhaemoglobin and reduc­
tion of methaemoglobin constitutes a 
cycle producing a continuous supply of 
superoxi:le. Any f::lctor that augments the 
proclJctcn of sU;Jeroxide or d:m:nishes the 
elimination of hydrogen poroxide after su­
peroxide dismutation is a potential threat 
to the red blood cell leading to haemolysis. 
Increased! production of superoxide via 
oxidation of haemoglcbin occurs with 
oxida,tive drugs, unstable haemoglobins 
and free a and f3 chains (as in thalassae­
mia). Build up of hydrogen peroxide can 
become acute in failure of reduction of 
oxidized glutathione through lack of 
NADPH generaltion in gl·ucose-6-phosphate 
dehydrogenase deficiency. Direct toxic ef­
fects of superoxide are not shown in Fig. 
1. The activity of superoxide dismutase in 
red blood cells in very high and superoxide 
dismutase deficiencies have yet to be de-



monstrated. Superoxide-dependent peroxi­
dation of membrane lipids has been infer­
red from protection exerted by superoxide 
dismutase. A free radical or radical-like 
agent is involved in lipid peroxidation. 
Superoxide and hydrogen peroxide give 
risc to this a(]ent (Z;mr.lormann et d .. 
1973; Tyler, 1975). 

Exposure of red blood cells to super­
oxide radicals does not cause haemolysis 
(Fee et Cll., 1975). Oialuric acid (2,4,5 
6-tetrahydroxypyrimidine), which autoxi­
dizes rapidly to alloxan with production of 
superoxide and hydrogen peroxide, pro­
duces lipid peroxidation and haemolysis of 
erythrocytes from vitamin E-deficient rats. 
Catalase gives considerab;e protection 
against haemolysis if present during the 
brief period of oxidation of the dialuric 
acid. A mixture of catalase and superoxide 
dismutase is more effective than cata,lase 
a,lone. Superoxide disrnutase by itself is 
not eff;ective'. Hydrogen peroxide in the 
concentration produced by oxidation of 
the dial uric acid has no haemolytic effect. 
Oialuric acid and oxygen probably react 
to form some highly reactive substance 
which either attacks the red cell mem­
hrane d'rocll"j or serves as a precurSOi ;!"r) 

the reactive substance. Catalase might 
react with the reactive species rather than 
hydrogen peroxide. Superoxide might 
block the effect of catalase by formation 
of Compound III and superoxide dismutase 
might prevent this (Fee et al., 1975). 

Erythrocyte Superoxide Dismu~ase 

- Erythrocuprein 

The first preparation of erythrocuprein 
was from bovine erythrocytes (Mann and 
Keilin, 1939). Human erythrocuprein was 
first iso'ated by Markowitz et ~!. (1959). 
Thus erythrocuprein was known for seve­
ral years before its superoxide dismutase 
activity was found by McCord and Frido­
vioh (1969). Interestingly superoxide dis­
mutase activity of tissue extracts or hae­
mol,ysates was reported unknowingly in 
1967 as tetrazolium oxidase activity. Two 
isozymes called A and B were found. A 
deviating phenotype of isozyme A was 
not reflected in isozyme B. This suggested' 
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that the two isozymes were under separ­
ate genetic control (Brewer, 1967). In 
fact isozyme A corresponded to cytosol 
Or copper-zinc superoxide dismutase and 
isozyme B corresponded to mitochondrial 
or manganese supero.xide dismutase 
(Beckman et 8i1., 1973). 

Erythrocuprein is cytosol superoxide 
d:smutase. This form of superoxide dismu­
tase has a mo:ecular weight of about 
32,000 and consists of two subunits. Each 
s'Ubunit contains one atom of copper and 
ono atom of zinc. The catalytic activity in 
due to the copper. The zinc probaly helps 
to stabilize the tertiary structure of the 
enzyme. 

Knowledge of human erythrocuprein 
has lagged behind that of the bovine 
onzym0. The complete amino acid sequence 
of bovine erythrocuprein is known (Stein­
man et al., 1974) and theh three-dimension­
al structure as revealed by X-ray diffrac­
tion analysis is known to a resolution of 
3 Angstroms (Richardson et eL, 1975). 
The subunits are identical. The most pro­
minent structural feature of the enzyme is 
a cylinder like a barrel whose walls are 
composed of eight strands of the peptide 
cha'n in a,n antiparallel f3 structure. The 
helical content is very low. These findings 
have vindicated earlier predictions of the 
secondary structure from circular dichro­
ism and infra-red spectra (Wood et al., 
1971; W.H. Bannister et al., 1973). The 
met31s share a histidine residue at position 
61 of the amino acid sequence. The cop­
per. which is more exposed than the zinc, 
is liganded to three other histidines. The 
histidine ligands of this metal had been 
predicted by nuclear magnetic resonance 
spectra (Stokes et al., 1973) The zinc is 
liganded to two more histidines and an 
aspartic acid residue. 

It has been suggested that the subunits 
might not be identical in human erythro­
cuprein (Hartz and Oeutsch, 1972). This 
is at variance with the observed poly­
morphism of the enzyme. Human cytosol 
superoxide dismutase (SOO-1) is poly­
morphic in northern Sweden and northern 
Finland with genetically contro'!:ed electro­
phoretic variation. The common pheno­
type, SOO-1 1, shows one ma'jor zone 
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and one or two minor anodically faster 
moving ~ones in gel electrophoresis. The 
rare phenotype" SOD-1 2, shows a simi­
lar isozyme pattern but with an overall 
slower electrophoretic mobility. The phe­
notype, SOD-1 2-1, shows the SOD-1 1 
and SOD-1 2 zones and in addition a hy­
brid enzyme with intermediate electropho­
retic mobility. The observation of this hy­
brid enzyme implies that the superoxide 
dismuta'se is at least a dimer formed 
through free recombination between two 
equal polypeptide subunits (Beckman et 
al., 19]3,). 

Most preparations of human erythrocyte 
s,uperoxide dismutase have contained a 
minor component with somewhat faster 
anordic mobility in gel electrophoresis 
(Bannister et 01., 1972) We recently de­
scribed the isolation and properties of two 
forms of superoxide dismutase from hu­
man erythrocytes, SOD I and SOD II 
(Bannister et al., 1976). These can be ob­
tained from a haemolysate of red blood 
ce,Ns after precipitation of the haemoglobin 
with a: mixture of ethanol and chloroform. 
They are separated by ion-exchange chro­
m:atography on QAE-Sephadex with buf­
foes of low ionic strength and decreasing 
pH. SOD I and SOD 11 are homogeneous 
in polyacrylamide gel elec~rophohresis. 
SOD 11 has a slightly higher anodic mobi­
lity than SOD I. Both SOD I and SOD II 
contain 2 g a,toms of copper and 2 g 
atoms of zinc per mole of protein. The mte 
constant for the dismutase reaction esti­
mated with a xanthine-xanthine oxida'se­
cytochrome c assay system (Sawada 
and Yamazaki, 1973) is 1.2 x 109 M-I 
sec-I for SOD I and 1.3 x 109 M-I 
sec-I f'or SOD 11 at plH 7.8 in good agree­
ment with the va lue: of 1.4 x 109 M-I 
sec-I at pH 7.5 determined: in a previous 
pulse radiO'lysis study On human erythro­
cuprein (J.V. Bannister et al., 1973). The 
amino acid compositions of SOD I and 
SOD 11 are essentialNy similar. lihe percen­
tages of secondary structure as computed 
from far-ultraviolet crcular dischroism spec­
tra are close'ly simlar for SOD land SOD 
11. Little helical structure (4-9%) and 
about 50% (47-58%) ,B-sheet secondary 
structure is indicated. 

Human erythrocuprein has a well-re­
solved band at 322 nm in the absorption 
spectrum (Bannister et al., 1972) which is 
not shown by bovine and other known 
cytosol superoxide' d'ismutases. The band 
is optically active giving a strong positive 
contribution in the circular dichroism spec­
trum. The chromophore is present in SOD 
I and laoking in SOD 11. We have pre­
viously shown that a persulphid'e group, 
R-S-SH, is the most likely structure for 
the chromophore on the basis of its che­
mical reactivity. Four g atoms of labile 
su:phur per mole of protein were found 
(Calabrese et all., 1975). Labile sulphur 
may be related to some as yet unknown 
physiological function of human erythrocy­
te superoxide dismutase. 

The amino acid composition of human 
orythrocyte s'ueroxide dismutase shows 
some difference with respect to the bovine 
enzyme. Tryptophan is present and 
methionine is notably absent. The pre­
sence of tryptophan originally inferred 
from ultraviolet fluorescence spectra (Ban­
nister et al., 1968)" has been confirmed by 
magnetic circular dichroism spectra. Two 
residiues are indiica,ted. The catalytic or 
copper site is closely simil'ar to that in 
bovine enzyme (Roberts et c;l., 1974). 
Nuoliear magnetic resonance spectra, indi­
cate a' histidine ligand field for the copper 
as in the superoxide dismutase of bovine 
e ryth rocytes. 
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PROSPECTS FOR THE CHILDLESS 

by ARTHUR P. CAMILLERI 

Department of Obstetrics & Gynaecology University of Malta 

Over the past three hundred years the 
population of the Maltese Isl!ands has 
multiplied four-fold. In the year 1676, 
when the beginnings of our Medical 
School were instituted, an estimate of 'the 
population would have been in the regio" 
of 80,000 persons (Camilleri, 1954); to­
day it exceeds 320,000. Indeed our Is­
lands to-day are among the most densely 
popu;ated places in the world. 

Much concern has been voiced about 
over-population. To decry high birth-rates 
has become the fashionable slogan of 
most Governments. Conversely it is al­
mos,t unthinkable to waste time and 
money on the p:ight of the childless. lit is 
ever so much easier to obtain financial 
support for re,search into the limitation of 
fertility than into the cure of infertility. The 
number of coup,I'es invo:ved in relation to 
fertility is proportionally sma 11, and hence 
numerically weak. Moreover, it is often 
alleged that the duration of treatment 
tends to be distress,ingly long and that the 
ultimate resUi:ts are hardly more success­
ful than in the untreated. 

The sorry pHght of inferti·le couples has 
attracted my interest for several years. 
My experience leaves no shred of doubt 
that their si,lent suffering deserves to be 
shared and if possible, re1lieved. I believe, 
too, thalt with perserverance the success 
rate can reach satisying proportions. And 
I envisage that the prospects are becom­
ing brighter. 

In private practice betvJcen 1969 and 
1975 I have had 332 couples who sought 
advice about the:r infertility, an average 
of 47 per year. Yet so many of them 
seemed to become readily disheartened, 
in some cases because they expected 
"mirade" pil:s or injections, in others be­
cause the husband would not counten­
ance the idea that he should be investi­
gated, and in many cases for n::> clear 
reasc·n at all. In my series there wr:-re 5'3 
couples who attended only once (17.5 

per cent) and another 58 couples only 
twice; so that more than one-third of the 
initial couples (actually 35 per cent) fail­
ed to persevere beyond the second visit. 
This failure of perse·verance accounts, in 
my view, for the commonest single factor 
that prolongs the childless state of infer­
tile couples. It seems so difficult for the 
doctor at the couple's first attendance to 
steer an honest course between a fervent 
encouragement for investigation and 
treatment and a truthful declaration of 
their probable chances for a pregnancy. 

In considering further this factor of per­
severance, I found: that out of the remain­
ing 216 couples there were 88 who stop­
ped attending before the lapse of 2 years, 
and another 24 couples ceased attendance 
after 2 ye'ars or more. These 112 patients 
had a mean duration of attendance of 
17,25 months. If we aggregate the couples 
who on,ly gave up after 2 or more years 
together with the couples who are still 
attending or have achieved a pregnancy 
or were provisiona,I:ly discharged (usually 
due to resistant azoospermia) then WF! 

reach a total of 128 couple·s whom I wish 
to classify as the Perseverers. These 
amount to 38.5 per cent of the original 
number in my series. 

In this series there were 86 couples 
who achieved one or more pregnancies. 
All 86 of them now have at least one live 
child. The resultant pregnancy ra:e is de­
picted in Table I in relation to the degree 
of perseverance as already discussed. It 
is pointed out that a pregnancy resulted 
in a qUar'ter of the ontire series, and in 
no less than two-thirds of the persevering 
couples. 

These figures, I submit, 'iustfy my be­
lief that with perseverilnce the. success 
rate in the management of infertility can 
reach satisfying proportions. 

I have also expressed the belief that 
the prospects fOr success are becoming 
brighter. This belief I think, can be justi-
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Attendance Number of Per ce:lt of Pregnancy 
Couples intia,1 series Rate 

All couples 332 100% 25.9% 

Excluding one or two 
visits only 216 65% 39.8% 

Perseverers 128 39% 67.2% 

fied On several counts. And I propose to 
iliustrate some of the cleilrer indications of 
progress in th:s rC'Jard. 

In the first instance there is a greater 
awareness and acceptance of the fact 
that the husband quite often carries a sub­
stantial part of 1;he blame for the coup~e's 
infertility. More men are expecting to be 
examined and treated in cases of infer­
tility. The concept of Meaker's Inde)( is 
helpful: it asserts that the fertility of a 
couple is a product of the ferti:ity of both 
husb2nd and wife. In other words if the 
wife's fertillity is half the normal and the 
husband's is also haa the normall, then 
their combined fertility is only a quarter 
of the normal (0.5 X 0.5 = 0.25); where­
as if the wife has a normal fertility and 
the husband's is half the normal, their fer­
tility remains half the normal (1.0 X 0.5 
= 0.5), A deficient semAn is a case in 
point. In my series of 332 coup!es there 
were 83 men who did no,t undergo a 
semen ana1lrysis; of the rF.\mainder no ,!'ess 
than 173 had a deficient semen, inc;uding 
36 who had absolute azoospermiJ or only 
a few non-motile spermatozoa. 

The treatment of male infertility is at­
tractinf) greater scientific attention, and 
slow but steady progress is being regis­
tered. In a way it is unfortunate that t'here 
are few specialist Andrologists for the 
husband in the sense that there are Gyna­
ecologisits fOr the, wife. For instance the 
investigation of deficient sperm still ,leaves 
much to be desired, and the treatment is 
often somewhat arbitrary. On the other 
hand some drugs do prove effective in 
certain cases, such as some androgens 
(especiaill:y when they do not materially 
inhibit the pituitary) as well as the gona-

dotrophic hormones and more recently 
the pituitary gonado~rophin releasing fac­
tors. 

In tho case of the wife the investiga­
tion and treatment are more rea,listic, a,l­
though estab~ished misconceptions are 
difficult to eradicate or modify. 

Many women keep a basall temperature 
record very faithfully, and they continue 
to be'lieve that they must wait for t'he 
mid-cyc;e rise in temperature before hav­
ing intercourse! Surely this practice is a 
mis-use of the onset of the Safe Period. 
I have had several couples who over­
came their in~ertility apparently only on 
adopting more correct advice than they 
had previous,ly been given. 

Another disquieting practice from the 
poin't of view of subsequent infertility is the 
use of the Pi"" in certain ca,ses. Elsewhere 
(Camilleri, 1970a and 1972a) I have em" 
phc:sizc'd that adolescent gir:s who ha,ve 
been give1n the Pilll for longer than 6 
months (for such purposes as physiolo­
gical 2:m'enorrhoea of puberty, or menor­
rhagia, or dysmenorrhoea,) rUn a real risk 
subsequently of failing to ovulate regular­
ly, and consequently of being infertile; 
their anovulant inferti:ity is also rather 
resistant to treatment. 

Ovar:nn dysfunction is in fact a common 
contribution to a couple's infertHity. Two 
deficionc!es may be high-lighted; on the 
one hand ovulation may be absent or 
merely occasion2,1, and en the other hand 
the ,luteal phase in each cycle ,may be 100 

short (hence not allowing enough time 
for the endometrial development that per­
mits proper implantation). The basa.! tem­
perature record is very helpful in identify­
ing these two faults. And their correction 
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can often be achieved by modern drugs 
(clomiphene, cyclofenil, gonadotrophic hor­
mones, bromocriptine). I might emphasize 
that in some women the principal defect 
lies in the marked shortness of the luteal 
phase, and that in such cases the exhibi­
tion of ovulatory therapy is indicated 
from the earliest day possible in each 
menstrual cycle. I have increasingly adopt­
ing this regimen in my practice; there have 
been 52 such cases in this series (mostllY 
in the last 4 years Land 16 of them bo­
came pregnant. 

As the physiological mechanisms 
and processes entailed in ovul:ation, ferti­
lization and implantation (Camilleri, 
1972b) continue to be studied in earnest, 
it is inevitable that further advances will 
fol:ow in the management of infertiHty. 
The effect of certain a·ntibiotics at the 
time of ovulation, the inf.luence of aspirin 
and other anti-inflammatory drugs on 
prostaglandin ,levels and hence on fertility 
in men and in women, the intricacies of 
spermatozoal capacitation, observations 
of this kind will command attention and 
eventually lead to practica:1 and effective 
measures. 

It may be, however, that some women 
wi:i remain resistant to all treatment aim­
ed at inducing their ovaries to ovulate. 
Muoh research is proceeding apace to 
achieve in-vitro fertilization and, after early 
cleavage of tile fer'tLzed hurr.an ovum, 
to transfer the embryo to the vJOman's 
womb. We are ourselves looking into a 
differe·nt approach, name'::y that 0-[ homo­
graft transplantation of the ovary (Camil­
leri et aI., 1976). We be·l'ieve that for 
women with absent or non-ovulant ova­
ries a success.ful ovarian orhotopic ho­
mograft would probably be more accept­
able than test-tube fertilization and sub­
sequent inovulation. The former proce­
du,re would carry several advantages over 
the latter: it involves less surgery, it is 
technically easier, it may prove more 
lasting, it appears more natural, and it is 
probably genetica·lly safer. 

Finally one might recall that the child­
less may indeed be quite fertile (Camil­
leri, 1968). Here one has particularly in 
mind the couples faced with recurren! 

abortions. I have no doubt that the most 
rewarding single factor in the manage­
ment of these women is the patient im­
position of absolute rest in bed from the 
earliest stage possible in the pregnancy 
to at least 15 weeks gestation. This mea­
sure is essential whatever the underlying 
cause for the recurrent miscarriages; in 
other words, even in patients who re­
quire a Shirodkar suture for cervical in­
competence. This measure, in fact, may 
itself prove effective enough in so;r,e 
womon wilh conaenital malformations of 
the uterine ca,vity, thereby obviating the 
need for the hysteroplasty operation 
which might otherwise become indicated 
(Cam:,lIeri, 1969). Concerning the use of 
progesterone depot preparations I cannot 
refrain from stressing their probable use­
lessness and their unwarranted hazards: 
whoreas we have shown that progester­
one is \"/018-' than inoffl)ctive in the man­
Dgement of threatened abortion (Cami,lle­
ri and Montena,ro Gauci, 1971) and others 
have: found no evidence that progesterone 
increases foetal salvage in proventin!] re­
current abortion, yet it is well es·ab!ished 
that certain progestagens may exert a 
virHizing effect on a female foetiUs and it 
is becoming clear that sex steroids taken 
by the mother during pregnancy may in­
fluence the adult sex behaviour and ferti­
lity of her offspring by the manner that the 
brain becomes programmed (Cami!leri, 
1970b). It is disconcerting that such 
ie,trogenic risks should persist without 
any commensurate basis for the effective­
ness of tile therapy. 

Undoubtod!y many () ch~·;d!ess ceop:·:; 
is E.1l unhappy couple. With:n the limits of 
genetic and deve~opmental we'l-being, 
their lot dese.rves every attempt at 
amelioration. \Nith persevercn:::e many of 
them should be confident in achieving n 
qhild of their own. 
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H EAU NG BY SORCERY IN 

17th AND 18th CENTURY MALTA'~ 

PAUL CASSAR 

Hon. FeUow of the University of Malta 

The type of medical care avai:lable in 
Mal'rta from the 16th to the 18th century 
ranged from that provided by the academi­
cally trained doctor, usuaBy a, graduate of 
the medical schools o·f Sa,lemo and of 
Montpellier, and by his auxiliaries the sur­
geon and the barber-surgeon to that ob­
tainable from his riva,ls, i.e. the lay heallers 
without any medical background. These 
were elderly Maltese women and Moslem 
slaves. 

I propose to deal with these lay healers 
hocause this aspect of our medical history 
hEls not been adequately dea:t with and be­
ca"se its documentation does not form 
rart of conventionall medical sources and, 
therefore, it is bound to escape the notice 
rf the researcher who restricts his inves­
tigations to exclusively medical archives. 
In fact, the information about this topic is 
to be found among the records of the trials 
of the Tribunal 'of the Inquisition which 
was set up in Ma,lta in 1575 and remained 
in action until 1798 when it was abolished 
by Napoleon on his taking over posses­
sion of the Maltese Islands. 

"'Dhe extended version of a lecture giV'en to tho 
Malta Branch of the Royal College of General Prac­
titioners on the 24th June 1976 und\~r the title of 
Rivals of the General Practitioner in the 17th and 
18th Centuries in Malta. 

The Tribunal of the Inquisition took cog­
nizance of all issues touching the religious 
beliefs of Catholics which ranged from 
blasphemy and heresy to reading and 
keeping prohibited books, engaging in ma­
gical practices to treat iHness, be'lieving in 
the effects of speHs as causes of diseases 
and holding communication with the devil 
(AIM 79a). 

The most notorious heale'r that persis­
tent:y occupies the centre of the st2ge is 
the Mos~elffi slave. The (lxistence of Mos­
lem slavery is one' of the most sallient fea­
tures of Maltese history between 1530 and 
1798 when Moslem slaves formed an im­
portant oomponent of the populaticn of 
our Islands during the ml'e of the Order 
of St. John. They were owned by weallthy 
private individuals or by the Order. Be­
sides being engaged as rowers in the gal­
leys, slaves were employed in the bui'ld­
ing and repairs of the fortifications, in 
public works, as labourers in workshops 
and as dom:estic servants with knights and 
Maltese families. In 1630 there were some 
three thousand of them in Malta (popula­
tion about 60,000) who, because of their 
oGcupations ca:mein daily contact with all 
sections of Ma'ltese society (Mallia Mi­
lanes, 1975). In contrast to tha~ of the 
gall.ey.,siave, the'life of the land-slave was 
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not rigorous. It is true that his liberty of 
movement was restricted but he was pro­
tected by law against ill treatment so 
much so that penalties were ,laid down for 
Christians who insulted, molested or be-at 
him. Wh€n sick he was treated either at 
the Holy Infirmary or at 'ihQ Prison Infir­
m=.ry at Val!etta (Cassar, 1965a; Cassar, 
1968) . 

The slave-hea:ers were either picked u) 
at random from the streets or ellse they 
were recommended for their reputation of 
e-xpertise at treating the sick. There was, 
for instance, the so-cal~lled "barberotto" or 
barber-sur~ec·n of the Slave Prison who, 
inspite of his title, does not seem to have 
received any surgical training at all; the 
"Papasso" or Mohammedan priest of the 
same Prison who claimed to be able to 
"read and write Aralbic" and who treated 
sicknoss by writing excerpts from the 
Koran on slips of paper which were handed 
to tho patient (AIM 108a); Stephen Ab­
dal!la, to whom "many went to be cured" 
in the second decade o~ the eighteenth 
century (AIM 108b); Gaetano Schembri, 
a baptised sla,ve, who had been employed 
for nine years in the Holy Infirmary in the 
inunction of venereal patients \'''ith mer­
cury (AIM 137a); and another slave, who 
oarned hisl-iving by repairing shoes (1636) 
but wos renowned for h;s ability to treat 
epilepsy (AIM 51a). 

The consulltation and treatment were 
usually held in the patient's home, the 
slave charging from four "tari (one "tari" = 
5 m;l!s) to three "scudi" (one "scudo" = 
1 0 cents) for a visit (1636) but sometimes 
as much a,s six "soudi" were asked for, 
t.wo of which to be paid before the initia­
tion of treatment (1720) (AIM 51b; AIM 
1 08c). 

Besides slaves there were el.derly Mal­
tese women who undertook the treatment 
of diseases by instructing members of 
their families or their neighbours in the 
aoplication of the traditional remedies that 
they themsell~es had learned from the-ir 
ancestors, or from their own personall ex­
perience. Thus a woman from Zebbug 
(Mallta) told the Tribunal how she came 
to acquire her reputation of trealting jaun­
dice. She said that she hald suffered from 

this disease when she was ten years old 
and was cured by a man from Attard who 
treated her with fumigations of burnt 
b~oSSE:d oil and candles and with recitation 
of prayers. Yea,rs later she again develop­
ed jaundice and treated herse:f in the 
same manne-r with recovery. She the:1 
taught others how to trea·t themselves for 
this ailment but they preferred to go to 
her rather than carry out the treatment 
themselves. ·Indeed it was p:.Jb!ic know­
ledge that patients visited her daily to be 
cured of their jaundice (AIM 135a). 

Sometimes these hE1alers gained their 
experience from treating sick anima's by 
the casting of spel'ls. Thus in March 1722 
a woman from Valletta undertook to treat 
human belngs after having successfully 
treated sick pigs and dogs struck by the 
evil eye by fumigating them (AIM 108d). 

By the cnd of the eighteenth century 
there we-re no 18SS than five women liying 
at Zebbrug (Malta), Qormi and Lija known 
for these activitk·s. I;, 1792 a family of 
three-father, mother and daughter-were 
simi'arly engaged (AI M 135b). 

Occalsional~ily one comes across priests 
as healers of bewitche'd patients. A Sici­
lian friar at the Carme<lite Convent in Val­
letta was active in 1635. Having diagnose,d 
il!ness as due to a spell, he prescribed the 
rubbing of }oints with oil and the ingestion 
of a syrup concocted by himself. He re­
ceived fees (AIM 51c). 

In April 1722 a priest wa3 approached 
by a s:ck man who believed that his i:!ness 
was the result of a spelL The priest tried 
to persuade him that it was not a ques­
tion of bewitchment and recommended 
that he shou~d bathe himself with white 
wine containing "various herbs and aro­
ma'tic substances". The man, however, 
persisted in his belief and went back to 
the priest. The latter then wrote the name 
of the person, who the sick man believed 
to have cast the spell, on a slip of paper 
and told the part:ient to burn it while pro­
nouncing these words:- "May the person 
who is seeking to harm my body and my 
soul be burned like this paper" (AIM 
108e) . 

Very rarely a priest became involved 
unwittingly by being asked to hless water 



or oil which was subsequently used in a 
magical ritual, as happened in a case in 
1720 (AIM 108f). 

Finally there was the swindler who un­
dertook to provide the c:ient with the ne­
cessary herbs and ingredents but aClually 
s,upplied counterfeit ones. Thus in 1636 a 
man confessed to the Tribunal of the r n­
quisition that he had given powdered to­
bacco and St. Pau~(s Earth to a woma1n 
who had instead requested powered "vin­
ca" plant ("Vinca major" and "V minor." 
"(:;is:min plimar") and a pieced loadstone 
to bind her paramour by a spell (AIM 
51 d). 

In February 1722, a slave who had dia­
gnosed illness in a woman as being due 
to the influence of the evil e'ye, admitted 
to the Tribunal that he had undertaken to 
treat the woman becaluse she was rich 
and he grasped the opportunity to earn 
some money which he had to share with 
the pharmacist who had acted as a ~o­
between (AIM 108g). In Septel-r,ber 1794 
another slave made a similar confession 
stating that he had no experience of sor­
cery and that he did not even know how 
to read or writo but that he pretended to 
be a sorcerer "only to eam some money 
to feed himse·lf an';: his wife" as they were 
sta-ving (AIM 137b). 

Nature of Illness 

The nature of the mala·dy is very vague-
1'/ state-d (1636). It is refOired to in such 
noneric terms as a "long standing illness", 
"iHness of seven months duration" "indis­
rosition"; sometimes the sufferer men­
tions more specific complaints such as 
"headache", "eye disease", "'blindness', 
"continued fevers''', "terzana" and "ja1un­
dice"; and occarsional'ly s'U'ch nosological 
I1l1tities as "epilepsy" and "madness" (AIM 
51e; AIM 108h; AIM 135c). 

AlI,though it wa,s then a wide-spread be­
lief tha't illness cou'd be, brought about by 
the harmful influence of the evil eye or by 
bewitchment or sp6'lIs, the existence of 
"natura,1 disease" was not excluded. It 
was, therefore, important to distinguish 
between the two types of i:'lness. 

The following proce'dure wa,s adopted 
by a' Mos,I'em slave, in August 1722. The 
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patient was given a piece of paper with a 
script. After fumigating it with a given 
"prdumo", it was pl'aced under his pillow. 
If his illness was a natural one, he was 
not oxpected to dream at all but if he was 
sm:tten by a spell, he wou!'d dream how 
lho s;Jo:1 was cast upon him (AIM 1 08i). 
It was important to make th;s distinction 
beca:Jse if the disease was a "nctural" 
onC', it ca!:!'e,d for "na·tural" remedies hut if 
it was due to a spell this could only be 
rr·rnov·d by the castin~ of a counter-spell 
Thus a bewitched patient was told by a 
s'ave to eat some flour made into a paste 
with the saliva of the person who had cast 
the spell (AIM 108j). In the same year an­
other slave claimed to recognise tr.0' na­
ture of the disease by observing the urine 
of the patient in a ql'ass vial (AIM 108k). 
In 1792 a woman-healer made the diffe­
rential diagnosis between natural illness 
and disease due to bewitchment by plac­
ing some salt and water in a plate and 
Noating a few drops of oil on the surface. 
If the oil spread, the sickness was auri­
buted to a spell; but if not, the ailment 
was a natural one (AIM 135,d). 

Typical C2se Historles 

To illustrate the procedure followed by 
the patient and healer and the back~ 

qround against which it was carried out, 
I am reproducing two typical case histo­
ries. They are trans,lated from the Italian 
~s found in the files of the Trihuna,1 of the 
Inq;.lisition. 

On the 15th November 1636 John Paul 
Grima of Luqa was accused of obtaining 
the services of a Moslim slave for the 
treatment of his niece by witchcraft. "I 
h,vp' a niece", he said, "cal'~led Maria, wife 
of Peter Ca1ruana, who is a,lways ill. I went 
to the Sla,ve Prison in Valletta to talk to a 
'lame slave, known as the b3'rber-surgeon 
("ba1rberotto"), with the intention of ask­
ing him to undertake to treat her. After 
seeing her, he said that he was sorry that 
he was not in a position to cure her be­
caluse he did not possess certain herbs 
that were needed for her treatment. How­
ever, he referred .me to another sla,ve from 
the same prison who, 'he said, would cure 
her als he was a better "doctor" ("medi-
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co") than him. I, therefore, sought out 
this sllave and after giving him an account 
of heir illness he came to visit her at home 
in Luqa. In the presence of her husband, 
myself and others, he palssed severa 
small pieces of paper containing some 
writing over a fire and then fumigated 
them with a perfume which he had brought 
with him. Then he asked for a receptacle 
with water which he covered with a' bed­
sheet. He told us to put our hands in the 
water and stir it. He next passed a live 
hen over the head of my niece and later 
put the arlready mentioned pieces of paper 
in a mortar which he pounded into a paste 
with the "ruta" plant ("Ruta bracteosa. 
Fe~ge·l) while muttering some words in a 
I,ow voice. He then instructed us to an­
!loint the legs of my niece with the result­
ing juice. FinallllY he told us to me,lt a lead 
ball and throw it into a vase of water 
which the patient had to place over her 
head. The slaMe charged us four "talri" 
and took the bed-sheet saying that it was 
of no further use for us (AIM 51f). 

Here is a summary of another case that 
WDS dJa1t with in the same year. A.fter 
seeking orthodox therapy at the hands of 
severa,l physicians, a woman of twenty­
two years consulted a Sicilian Carmelite 
friar at Va:,letta who ascribed her ailments 
to a spell! and who promised that he 
wou/!d cure her. He gave her some oil 
with which to rub her eye-brows, ears. 
nose and upper lip and her knees and 
feet for four nights. He also prescribed a 
mixture by mouth which the patient de­
clined to drink as she had heard that the 
friar had cause'd the death of several per­
sons who took it. She did not improve and 
in despair she went to a slave who con­
firmed that she was under a spell and pro­
ceeded to remove it. He took a hen, cut 
its head, nlaced it in a howl and asked the 
patient to urinate on it. He then divided 
the hen's head in two and buried the 
IoA',ves under the threshold of tlJl/O different 
houses. The following day he ~ave the 
woman a mixture to drink consisting of 
incense and musk in white wine. He then 
wrote some words on a piece of paper 
with sa,ffron instead of ink, placed the 
paper On her chest and afterwards burned 

it. He instructed the patient to scatter the 
ashes on the flocr of the church of Porto 
Salvo at Val\etla to remove the spell be­
cause, he said, it was in that church that 
her enemies had bewitched her (AIM 51g). 

Social Strata 

These beliefs and activities were not 
restricted to the untutomd populace but 
infiltra'ted also the higher social strata of 
the community including members of the 
Order of St. John and of the priesthood. 

In April 1635 the Italian Knight Vittorio 
Scag:ia appeared before the Tribunal! of 
the Inquisition where he accused himself of 
reading books on necromancy; of having 
bewitched three persons and indulged in 
ma,gical practices to find hidden treasure; 
and of having gone to the extent of invok­
ing the aid of the devil in carnal matters 
(AIM 51th). 

In March 1676 we rea,d of Antonia, wife 
of the physician Dr. Fabrizio Gauci, resort­
ing to the most repulsive and weird spei"s 
to re-kindle her husband's amorous pas­
sion for her. As, however, the means 
adopted by her proved unsuccessfu',1 her 
love turned to hate and she decided to 
procure his de-a,th. She, therefore, invoked 
the devil and pleaded with him to destroy 
her husband promising the devil that if he 
destroyed her husband she wou'd surren­
der herself to him and allow him to have 
sexual intercourse with her (AIM 79b). 

Accordin8 to evidence submlitted in an­
other case in 1635, the Rev. Pietro Cuta-
1ar, who had been sick in bed for four 
months, beJ.iev8ld that his Wness had been 
br,ought about by a spell cast upon him 
bv another priest, the Rev. Santoro dello 
Piscopo. Cutajar was convinced that un­
less Santoro visited him and removed the 
spell he would not get WE.'II. Eventually 
S::mtoro did so and Cuta'iar recovered from 
his i:lness so much so that whHe previous­
ly Gutajar "shouted and was aqitated he 
now became calm and restful" (AIM 51 i). 

At this period a Franciscan friar availed 
himself of the therapeutic services of a 
Greek who treated him for a disease of the 
s'1leen bv placinq the patient's foot on the 
succulent leaf of the prickly pear and then 
cutting the leaf round the contour of the 



foot (Bonnici, 1967). 
It is also on record that a lame priest 

sought treatment from a slave for his dis­
abil1ity in 1722 while another one confess­
ed be,fore the Tribunal in the same year 
that he had fallen "under the influence of 
a slave to such an e,xtent that he blindly 
carried out everything that the slave sug­
gested" (AIM 108 I). 

Some patients, after the treatment fail­
ed ,regretted having been so gullible. 
Thus a woman who was treated by a slave 
for an ocular ai,!ment in January 1636 not 
only declared her loss of confidence in her 
healer h:.Jt insisted that he should return 
the fees she ha,d paid him fOr two visit,. 
(AliM 51j). Another sick woman (163bl' 
suspended the remedies ordered by c,1 
slave on becoming aware that she was hI.. 
ing hoodwinked (AIM 51 k). The rela:tive 
of a patient declared before the' Trib~:!~HI 
of the Inquis\,tion in 179::'. that the patient 
recovered from his illness nOt because, <of 
the treatment he had received at the hands 
of a Turkish s,la,ve but because the Hlness 
was a reversible one (AIM 135e). 

Why did people seek ta,y healers? 

1. Some patients went to the slave or 
other lay healer because of the reputation 
he or she enjoyed a,s a hea,ler; or because 
they believed themselves to be sick be­
cause 'Of a spell cast upon them by an ill­
wisher. Other misfortunes were a:so asc­
ribed to bewitchment, as failure in busi­
ness affairs, and the course to take was 
to seek a sorcerer to rSlmove the spell by 
casting a counter-spel,1 (AIM 37). 

2. Others (1636) sought treatment from 
a slave because they thought tha,t the re­
medies prescribed were "natural" ones 
and not magical practices (AIM 511); or 
else that the slave had learned them from 
some medical practitioner (AIM 137c). 

3. A number of sufferers decided to 
seek the help of slaves after they became 
disillusioned with the treatment of the 
orthodox physician from whom thev did 
not obtain the relie,f they craved. Such was 
the case dealt with by the Tribunall in 1636 
of a woman Gf twenty-two years from 
Va,l,letta who had been sick for seven 
months and who after having ha,d "re-
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course to prayers and to the physicians" 
went for treatment to a Sicilian friar and 
finally to a slave. "I became so confused 
and so depressed on account of my af­
fliction", she told the Tribunal, "that I did 
not care by what means the slave would 
treat me as long as I obtained the desired 
cure" (AIM 51 m). A similar confession 
was made in 1677 by another woman 
aged twenty-three years who ha'd been 
subject to continuous fever for four 
months and had been unsuccessfully 
treated with "a,!,l the reme,dies ordered by 
the doctors". In despair she went to a 
slave and asked him to prescribe her "the 
remedies in use in his country" (AIM 
79c). 

In 1792 a patient suffering from jaundice 
sought the ministrations of an old woman­
healer from Zebbug (Malta) because she 
felt "s'O tormented" by her illness that she 
did not care whether she acted sinf,ully or 
not in seeking a, sorceress. Another 
woman with ocular disease and "a pannus 
in one of her eyes" was induced to resort 
to magical therapy by the fear of losing 
her eyesight (AIM 135f). 

Methods of Treatment 
1. The standard treatment was the fu­

migation of the patient (1636) with burnt 
ingredients. In March 1636 a Malltese 
e'lderllY woman prescribed the fumigation 
of a sic'e child with the smoke of a mix­
ture consisting of oil blessed in honour of 
St. Peter the Martyr, a lamel leaf and a 
small piece of wood removed from the 
house door. This m3thod, used in the 
treatment of three children, cured two of 
them but failed in the third child who died 
(AIM 51 n). 

Sometimes the material to be burnt 
consisted in pieces of paper containing 
some wntmg which the patient could not 
cec'p'ler (1636) (A!M 510). Th's is how 
a, youth of 17 years was treated for 
epilepsy in 1636. In 1677 a woman suffer­
ing from a long standing fever was advised 
to burn a written piece of paper over 
lighted coal in a, jar and then fumigate her­
self with the smoke. She was also given 
a similar slip of paper and told to. immerse 
it in water and drink this water. In 1678 a 
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patient was ~umigated with the smoke of 
a burnt mixture made of a written paper, 
saffron and musk. A separate piece of 
written paper was soaked in water and 
the patient directed to have three mouth­
fuls of the liquid and wash the affected 
parts of the body with the rest (AIM 79d). 

Occasionally the fumigation was com­
bined with far more complex rituaL In 
October 1631 a Malltese woman a,dvised 
the smoking of the patient's head with thG 
fumes of the resin from "Dorema ammo­
niacum"; then mixing the ashes with 
water and, after pounding them. moke 'hA 
sign of the cross over the' body joints and 
finally throwing away the remainder of 
the mixture from the window saying:­
"May the speH be removed as this mix­
ture is being scattered" (AIM 51p). In 
1792 a woman trea,te'd eye diseases by 
fumigation with burnt oil and candles 
while pronouncing the following verses:-

Je'kk iI gha~n hia kahla 
tmur mlall berqa 
u jekk l-gha~n hia zerOa 
tmur bhan-nahla (AIM 135g). 
I,f the eye is blue, 
Let it go with lightning. 
And if the eye is a:wre 
Let it go like a bee. 

In ancient tim'es, fumigation, consisting 
in the burning of such odorifero'Us sub­
stances as incense, formed part of the 
pagan rel,igious ceremonial of the Egyp­
tians, Greeks and Hindus and, in more re­
cent times, of the Catholic Church as a 
symbol of the ascent of prayers to 
Heaven. It acquired its medical usage 
through this mystic association with the 
godhead. Hippocratic writers recommend­
ed ~Urmigations with burnt herbs for 
gynaecological disorders, the smoke being 
directed into the vagina by means of a 
reed emerging from the ves.sells containing 
the smo'Jlbering herbs (Ma, hisr·n, 19588). 
Fumigation also constituted the standard 
preventive method against the pl!lague by 
the Maltese sanitary authorities at the 
Lazza,retto as late as 1810 for pa,ssenge.rs 
and the 1880s for letters (Cassar, 1965b). 

2. Although written papers as already 
mentioned were mainly employed in con­
junction with other rem'e.dies, their use by 

themselves was deemed sufficient to effect 
a cure. Thus in September 1720 a slave 
pmtended to treat a mentally sick woman 
by giv:ng her husband three slips of paper 
with writings on them and telling him to 
tie one of them to a tree; to let anothei 
one to be blown away by the wind and 
to tear the third one, 

The script On these papers appears to 
have been in Arabic though it is possible 
that in many instances it was only a 
I:seudo one. In fact one of these papers 
submitted to the Tribunal of the Inquisi­
tion in September 1720 although apparent­
ly written in Arabic characters "could not 
be read as it was made of syllables that 
made no sense at all"; another paper was 
described as having a Turkish script. In 
another instance the wording was genuine 
and consisted of quotations from the Ko­
ran. One of the slaves summoned by the 
Tribunal in JUI~~ 1720 stated tha't what he 
wrote "were all prayers which we offer to 
our saints to intercede with God to cure 
the patient's illness and restore him to 
good health ... They are all taken from the 
Koran" (AIM 108m). 

It is of inte'rest to know that it is 
customary among Arabian women to-day 
to wear amulets round their neck in the 
shape of silver cases containing texts or 
the Koran written with ink in which myrrh 
and saffron have been mixed (Mathison, 
1958b). 

3. The 'laying of hands figures in some 
cases. In May 1636 a young man with jaun­
dice was taken t'o the wife of a baker at 
Mosta. She treated him by laying her 
hands on his head and muttering some 
words which he did not understand (AIM 
51q). An old woman from Senglea treat­
ed aPments of the spleen in 1635 by lay­
ing her hands, on the patient's abdomtln 
while reciting prayers and invoking the 
names of St. Peter and St. Nicholas of 
Bari. 

One may recall that hea,l,ing by touch 
has a biblical tradition. Paul raised a dead 
man to life at Troas by laying himself upon 
him (LukE!. The Acts, Chap. 20, v 10). In 
Malta Paul healed Pub:lius' father by pray­
ing and laying his hands on the ailing man 
(Luke, The' Acts, Chap 28, v 8). In later 



Christian times, the saints healed the sick 
by the same process, i.e., the transference, 
through their hands, of invisible miraculous 
forces from themselves to the patient. The 
possession of a similar supernatural 
pOW€r was attributed to the Kings of 
France and England to whom patients 
suff1ering from scrofula were brought for 
the "Roya,1 Touch". It is to be noted that 
the last r8corded instances of such treat­
ments ocourred as recently as the acces­
sion to the throne of Charles X of France 
in 1825 (Bloch, 1973). 

4. Bathing parts of the body was pre­
scribed for various ailments. In 1636 a 
slave treated a woman suffering from 
headaches and pains in her arms and eyes 
by washing her eyes with cotton wool 
soaked in a solution of rose water con­
taining the white and yellow of an egg. As 
thero was no improvement the patient 
was told to throw some salt in the street. 

In January 1636 a woman of seventy 
years from Mosta told the mother of a 
sick chH,d to wash him with water con­
taining the goose-foot plant ("Chenopo­
dium vulvaria." "Nittiena") but had to be 
careful not to mention th8 name of Jesus 
or make the sign of the CiOSS during the 
bath as it was said that the devil had 
washed himself with water containing that 
herb (AIM 51 r). 

5. Reading from a book over the patient 
was the method adopted by a slave in 
1677 (AIM 7ge). The same procedure 
was used in 1794-97 by priests who be· 
lieved that a man, diagnosed by doctors: 
as suffering from mental disorder, was 
re&,uy a case of Satanic possession (AIM 
137d). 

6. The idea was current that evil snirits 
rossessed tho i1'ower to substitute heal­
thy children by sick ones, hence the term 
chan~e!,inq ("mibdul") given to sick child­
ren. In 1678 the mother of an ill chi!di was 
adivsed to bathe, her chird in wa'ter co.n­
taining a "certain herb" and then repeat 
three times the formu1a:- "Take your 
child and give me my own" (AIM 79f). 

7. In 1636 a sick woman, whose illness 
was diagnosed as be'ing due to bewitch· 
ment, was qiven two wax dolls by a slave 
and told to bury one of them in her house 
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and to melt the other one over a fire (Alfv. 
51s). This procedure was inspired by the 
concept of transference of disease, i.e., 
the belief that sickness couIld be removed 
from a patient by passing it on to o.thers 
or their substitutes by means of object::. 
that have come in contact with the patient. 
In this particu~ar instance the do[s repre­
sented substitute, human be,ings to whom 
the' disease was transferred through touch 
with the patient; the destruction of the 
doHs through bmial and melting symbolis­
ed the annihilation of the human beings 
to whom the' disease had been trans,ferred. 

8. Sometime:s the religious element pre­
dominated in therapy. An elderly woman 
from Zebbug (Mal~rta) was treating suffer­
ers from jaundice' between 1789 and 1792 
by smoking them with a burnt mixture of 
oil and candles blesse:d On the Day of Pur­
ification of Our Lady and making the sign 
of the cross over the head eyes and joints 
and reciting prayers to the Holy Trinity 
and' the Madonna. She explained that she 
expected the patients to get wel: only if 
"they had the nece'ssary fa.ith and if they 
prayed with devotion... I firmly believed 
that God, by means of prayer, ~umigation 
and the symbol of the cross, would free 
them from jaundice" (AIM 135h). She 
was obviously re'lying on a we'M-known 
psyc'hological trait - the suggestibility of 
the patient - to obta,in the desired' thera­
peutic effects. 

9. Very rarely, rational methods devoid 
of magical significance, were employed. A 
s,lave ordered venesection from the arm 
fora patient suffering from headache and 
the application of ice on the head and hot 
baths for the feet. He used the same 
tma1Jment, with minor variations, for a 
mental case (AIM 137e). 

10. These lay healers occasional~'ly prac­
tised a sort of preventive medicine by the 
distribution of amulets. A slave gave one 
such charm to a man to guard him from 
getting injured by weapons. It consisted 
of a piece of paper with a Latin script and 
the cabalistic knot of King Solomon and 
the words "Deus meus". Belief in these 
protective amule'ts was still ourrent a cen­
tury later when we come across a priest 
who carried on him pieces of paper with 
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extracts of the Gospe,! of St. John and ot 
the "Miserere" psa1lm to guard him 
against being wounded (AIM 108n). 

Plague was a dreaded disease in th3 
17th centmy not o:1,ly in Europe but a~so 
in Malta. A woman, to protect h~rself from 
infection, wore a g'lded silver ring on the 
inside of which were engraved a number 
of crosses and these letters:- Z + Dia + 
Bir+Sab+Z+HGF+ BFRS + (AIM 51t). 

Penalties 
The offence of treating sick persons by 

sorcery, though not countenanced by the 
state, did not constitute a breach of the 
lay criminal code' but of the laws of the 
church which condemned superstitiOus 
beliefs and witchcraft as being attempts 
to alter life's events by thwarting Divine 
wiH. That is why these cases were dea'!t 
with by the Tribunal of the Inquisition and 
not by the law courts of the state. 

Many of the patients tried by the Tri­
bunal had denounced themselves spon­
tane'ously "to clear their conscience" 
when they learned that the practices they 
had followed were sinful ones; or else 
they applied to appear before the Tribunal 
on the advice of their confessor. 

The penalties awarded by this ecclesias­
tica'l court were of two kinds - corpora'l 
punishment for the convicted Moslem 
slave who was oondomned to be publicly 
whipped through the streets of Birqu, Sen­
qlea and Bormla (1720 and 1722) (AIM 
1080); and spirituall penance for the Cath­
olic patient seeking cure by sorcery. This 
penance usually consisted in renunciating 
aH heretical and superstitious bel!,ierfs; un­
dertaking nOt to incur aqa;n in the same 
errors; and promising to fast on Saturdays 
alnd to recite set prayers for a period of 
two years and going to confession and re­
ceiving Holy Communion four times a 
year (AIM 51 u). The' patient was then 
arbso'lved frorm the excommunication in 
which he had incurred by his acts (AIM 
135i) . 

In the case of a baptised slave convict­
ed of sorcery in 1797, the penalty consist­
ed in exposing him at the entrance of a 
church, during the celebration of Mass, 
with a placard over his chest on which 

was written the nature of his offence. This 
punishment, however, insteald of hum­
bling him served as an advertisement of 
his reputation as a sorcerer. In fact, when 
asked by passers-by whether he was really 
a sorcerer he took advantage of their 
eagerness and readily admitted being so 
to entice them as clients and exploit their 
credulity fer financial gain (AIM 137f). 

Tribunals of the Inquisition abroad ha,ve 
acquired a notorious reputation for their 
appa,ling record of witch hunting and burn­
inqs of heretics (Sprenger & Kramer, 
1968). By contrast the Maltese Tribunal of 
the Inquisition, although it did not shirk 
from burning at the stake a Francesco Ge­
sualdo for spreading Lutheranism in 1545 
(Velia, 1964) and although it made use of 
torture to extract information from reluct­
ant witnesses (AI M T. 13), showed great 
restra:nt in the p3nalties it awarded to of­
fenders. Indirectly it exercised a sal!,utary 
check on illicit medical practice in the 
Island by deterring patients from seeking 
the superstitious ministrations and so­
call1ed magical' remedlies of lay healers. 

Comment 

The activities here de'scribed were op­
posed to the tenets of the Catholic Church 
and were considered to pose a serious 
threat to the dominant faith of the island. 
In spite, however, of the efforts of the 
church to suppress them they remained 
alive and constan,t for many years reflect­
ing the nmarkable credUlllity of the Marltese 
peop!e of those days in the supernatural. 
They thus illustrate the paradox or dicho­
tomy, of how the Maltese Catholic, in­
stead of trusting blindly in divine help 
when faced with adversity, in conformity 
with the teachings of his church, did not 
shrink from seeking the assistance of pro­
hibited intermediaries when labouring un­
der the stress of illness. 

The influence of Moslem slave-healers, 
though in,filtrating all strata of Maltese 
society, made itself felt particularly among 
the humbler people of low socio-economic 
status. Th:s phenom31l0n affords an ins­
tc:lnct of c:Jltural hy'!Jridazation whereby an 
alien group, hostile to the national interests 
and to the established reHgion of the com-



munity, is actively utilised for its suppos­
ed knowledge of magical practices and its 
alleged abi,lity to harness recondite super­
natural forces in an attempt to combat the 
effects of illne'ss. 

A factor which, apart from the pain and 
fear engendered by physical disease, 
might ha,ve neutralised the polarity be­
tween Catholic and Mosilem and facilitated 
communication between the two groups, 
was the fact that there was hardly any 
lang,uage barrier between them owing to 
the existance' of a commOn vocabulary be­
tween Arabic and Maltese. 

Indeed there is nowhere any hint. 
in the documents examined, of the need 
of an interpreter between the Moslem heal­
er alnd the Maltese patient; on the- con­
trary the fact that the Arabic and the Mal­
teselanguages are so much akin to each 
other served as a bridge to span over the 
traditional religious enmity between the 
two groups. 

Although from the modical angle these 
healers may be dismissed on the grOlund 
that the:r type of medicine was scientifical­
ly ,unsound and therapeutically ste,ri'le, 
they occupy a place, however humble, in 
the social history of Maltese medicine; in­
deed they are a mirror of the socia,1 and 
re'ligious context that flourished in our 
island during the 17th and 18th centurie's; 
they also show how this context moulded 
the peop:e's beliefs and behaviour and how 
it left its impact on the medical matrix of 
those days by the emergence of lay heal­
ers at a time when academic medicine and 
surgery had very little to offer by way of 
relief and cure. Indeed it must be recalled 
in this respect that it was only in the :late 
19th century that medicine and surgery 
began to emerge as scientific desciplines 
and to provide some effective treatment. 

The remedies applied by la,y healers now 
look absurd; they fitted into the uninformed 
and illiterate world of the time and 
into the contemporary attitude towards 
the supernatural. After all, e,ven to-day, in 
spite OJ' the profound changes that have 
occurred in the educationa: and medical 
fields, there am people that still believe in 
the sinister influence supposedly exercised 
by the evil eye. It is not uncommon to see 
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a big red "coral" hanging on the inside of 
the windscreen of cars or to meet women 
wearing a silver horn on a necklace round 
their neck, sometimes combined with a re­
ligious medal; or a gold horned hand with 
other charms on a bracEJ'et to ward off the 
harmful effects of the evi,l, f,ye. This attitude 
is encouraged by newspapers that adver­
tise the sale of amu:ets and publish horo­
scopes, etc. 

Lay medicine appealled a,lso because it 
seemed to offer a quick solution to pro­
blems which contemporary medical thought 
failed to provide. This aUitude still exists 
and we are all familiar with the patient of 
to-day who msorts to fads and folk reme­
dies as a protest against forma;I, medicine 
when this is unable to al:ay his pains and 
anxieties. After all, as doctors we are 
quite aware that there are many situations 
with which we are unable to deal effec­
tively because of lack of therapeutic know­
ledge or because- the aetiology of disease 
is still beyond our comprehension. In this 
regard, therefore, we are not such a long 
way from the 17th and 18th centuries and 
we' must not be surprise-d when our pa­
tients, faced with the riddle of disease and 
the impotence of modern medicine and 
surgery, seek therapeutic assistance from 
anyone - be it a human or a divine 
agency - and by aH, mea'ns - whether 
it be the offering of a votive candle to their 
protective saint or the wearing of a copper 
brace'letagainst rheumatism; for the emo­
tions of anxiety and fear still constitute a 
universal and perennial trait of human 
psycholfogy. 
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The association of hea!ling with the deity 
and the combination of healer and priest 
in the same person are a's old as the 
emergence of organised religion in the his­
tory of mankind. This derives from the 
fact that early man ascribed disea,se from 
within - physical and psychofogica:1 -
to a supernatural agency, as the posses­
sion of the body by an evil spirit or de­
mon, and to punishment for sins commit­
ted both by the individual and by the com­
munity. The priest who was in the privi­
leged position of being in contact with the 
supernatural was, therefore, the only per­
son that could effectiv9'ly exorcise the de­
vil and induce the gods to' grant a cure 
from illness. Even right down to historica,l 

times, biblical accounts frequently refer to 
the problem of sin in terms of disease 
and equates the healing of the body with 
pardon from sin. 

In ancient Egypt, medicine, as all EgYiJ­
tian wisdom, was closely linked with re­
ligion. Imhotep was venerated as the god 
of health and as long as 1400 BC incuba­
tion or temp!,e slleep was practised as a 
therapeutic measure by his priests in 
temples dedicated to him (Saunders, 
1963) . 

Among the Jews, both in the biblical 
and the 'Iater Talmudic periods (AD 200-
600), various aspects of the healing art 
were apP:'ied not only to control the spread 
of dermatological diseases and to foster 



the maintenance of personal and commu­
nal hygiene, but also to many lega,~and 
ritual ordinances of JlUdaism; hence the 
union of the medical and the religious f,unc­
tions in the person of the Rabbi (Snow­
man, 1929). 

In Greek mythology the god Apo'lIo, and 
later Asklepios (c 1250 BC), were asso­
ciated with medical practice and the man­
agement of disease. The temples of Askle­
pios in Greece and Asia Minor were the 
focal points for sick people who sought 
deliverance from illness through divine in­
tercession. These temples, where prayer, 
bathing, exercise and dieting were pre­
scribed, formed the germ of the first crude 
hospitals and nursing homes. 

The surgeon and the lay medica,l practi­
tioner began to emerge by the side of the 
priest-doctor in Babylon at the time of 
King Hammurabi (1948-1905 BC) hut the 
first man who tried to free the theory and 
exercise of medicine from the priesthood 
was the Greek physician Hippocrates (BC 
460-355) who was himself born in a sa­
cerdotal family in the service! of the tem­
ple of Asklepios in Cos. With the Graeco­
Roman Cla,udii'Us Gailen (c AD 131-200) 
the gap between rational medicine and re­
ligicn became wider but not complete for 
Galen himself still regarded the body as 
the mere vehicle of the soul (Guthrie, 
1946a). in spite of these pioneering efforts, 
therefore, medicine remained embodded in 
the matrix of religious ritual and belief. 

Not only the ancient pagans but also 
the early Christians equated Hlness with 
sin and hea,ling with pardon ,from guilt. 
Indeed, we find the apostles being given 
power to oure "all manner of diseases and 
811,1 manner of infirmities" (St. Matthew, 
Chap 10, v 1). This merging of minister of 
religion and hea'ler persisted far into the 
Christian era when the health of the soul 
was regarded as being more valuable than 
that of the body and when it was held 
that disease was God-sent, serving the 
purpose of punis'hing the sinner to make 
him a better man. Remedies against di­
sease were despised but it was, believed 
that their success depended entirely upon 
the will of God (Kudl'ien, 1974). A close 
link between the· realm of the spiritua,1 
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and the art of heaJing is to be found in 
the fig.ures o·f such early saints as Luke, 
who is reputed to have been a physician; 
the two brother saints, Cosmas and Da­
mian, who were also medical men; in the 
venemtion, right down to the later Middle' 
Ages, of the saint protectors against the 
plague as St. Roche and St. Sebastian; 
and! in the foundation of monastic orders 
such as that of St. Benedict where' apart 
from his pure:y sacerdotal duties the monk 
or friar was engaged in the care and nurs­
ing of the sick and infirm and in the trans­
mission, through copyinig and translating, 
of the learning of Greek medical authors. 

The separation of medicine from reli­
gion became de.finite with the lay founda­
tion, about the ninth centlUrY, of the medi­
cal school, of Sa,lerno which reached its 
zenith in the eleventh century. No one was 
admitted to the course of medicine before 
he had reached the age of 21 years and 
had studied logic ,for three years. The me­
dical course, lasted five years with an ad­
ditional year of pra,ctice. under the super­
vision of an older practitioner. Ha,ving 
passed successfully the prescribed exam­
inations, the candidate became entitled to 
ca</ll' himself a doctor and to practice medi­
cine. Through the infl:uence o,f Salerno, the 
lay medical schools of Padua, Pisa and 
Bologna in Italy, and Montpellier and Paris 
in France, eventualy came into being. Me­
dicine thus assumed a distinct identity, 
separate and independent from the ecce­
siastical function; this is not to underesti­
mate the influence which the Christian 
church contineud to exert on the moral 
and scientific thought of all forms of aca­
demic learning in succeeding centuries; 
Or to overlook the fact that the. seculari­
sation of medicine did not preclude the 
same individua'l from following theol~logical 
and medical courses at universities and 
from graduating in both these disciplines. 
Thus one recalls that King William I (1027-
1087) was attended in his last Hlness in 
Normandy by Archdea,con Gilbert who is 
sa'id to have been one of the most skHful 
physicians of his time (Dobson, 1970). 
AmoM of Villano,va, (1235-1312) was a 
graduate in theology and raw as well as in 
medicine from the University of Montpel-
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lier; Petrus Hispanus (c 1277) was an­
other theologian who was also a physician 
and who ultimately was raised to the 
Papal Cha·r as John XXl; Theodoric of Luc­
Ca (1205-98) was a theologian and a me­
dical man who eventually became bishop 
of Cervia (Guthrie, 1946b); Thomas Lin­
acre (1460-1524), medicall founder of the 
College of Physicians of London, was or­
da!ned priest ill 1509; Simon Ludford, 
originally a Franciscan friar, was a doctor 
in medicine of the University of Oxford (d 
1574) and William Delaune (d 1610), a 
Frf:nch Protestant clergyman, was admitt­
ed a Licentiate of the College of Physi­
cians of London (Munk, 1878); while Niels 
Stensen (1638-86), the discoverer of the 
parotid salivaryd'uct, studied both medi­
cine and theology and became Bishop of 
the Cathollic Church (Poynter, 1963; 
Quattrin, 1961). In England members of 
the clergy sought to take degrees in m3di­
cine after losing their ecclesiastical bene­
fices in the period of the Civil War (Med:­
cal History,. 1969). 

Yet, in spite of the occasional emergence 
of men like these wit':, a double qualifica­
tion, a point had been reached where the 
theological and the medicall disciplines 
were no longer combined in the same per­
son, in other words the kinship between 
the priest and physic:an came to an end. 

A para:lel cycle of events evolved in the 
Maltese Islands where since prehistoric 
times the beginnings. of medicine are in­
extricab!y interwoven with the rise and 
growth of re'lligious belief and ritual. In 
fact, the earliest evidence of primitive' me­
dicalll practice in our Islands is associated 
with the neolithic temples of Mnaidra, Ha­
gar Qim and Hal Safflieni Hypogeum that 
date back to about 2400 BC. This testi­
mony takes the form of a number of "ex­
votos" representing parts of the hum.an 
body, such as ,legs and torsos, that were 
excavated from Mnaidra temple where the 
sick are believed to have gathered to pray 
for deliverance from sickness. Modern 
counterparts of these votive offerings are' 
still to be seen in our Christian churches 
where they have been deposited by de­
votees in thanksgiving for recovery from 
disease. 

There are strong indications that the 
hypogeum at 1=1811 Saflieni was a temple­
hospital where incubation or temple-sleep 
was practised. In thesE) underground 
chambers the sick were put to sleep by 
the priests after praying to the d8ity. While 
in the hypnotic state the god inspired the 
patient, by means of dreams, with the 
kind of therapy to be followed. This is 
how archeologists have interpreted the 
significance of the two clay statuettes 
found in the Hypogeum showing women 
reclining or sleeping peacefully on a litter 
or couch (Cassar, 1964). The so-ca:led 
Oracul!ar Chamber that forms part of this 
underground complex may also have play­
ed a part in these procedures. The oracu­
lar voice - proceeding from one of the 
priests may have provided the patient 
with a prognosis and prescribed the re­
ward Or fee due to the temp'le. 

The healer-priest comes into a sharper 
focus during the Roman occupation of 
Mal'ta. In fact, the first written record con­
cerning the medical state of Malta in AD 
60 comes from the physician St. Luke in 
the Acts (Chapter 27 & 28) and the heal­
er is no less a personage than Paul of 
Tarsus, the apostle, who following his 
shipwreck on Ma:ta, heal'ed the father of 
Publius, the Roman delegate of the Prae­
tor of Sicily, from fever and a "bloody 
flux". Other miraculous cures were effect­
ed bv Pc'ul for Luke informs us that 
"those that had diseases in the Island 
came and were healed" by the Apostle. 

After the Roman period there is a very 
:ong gap in our medical history but it has 
been c,lIeged that about 200 AD a certain 
Don Pietro, who was a physician, was 
consacrated Bishop of Malta by Pope Vic­
tor I and died in Valencia (Cassar, 1965a). 

The foundation of the earliest hospital 
known to have been established in Malta, 
under the title of "Santo Spirito", is Hnk­
ed with the Order of the Minor Conven­
tua!s of St. Francis. It was set up in close 
proximity to the convent and church of 
this Order at Rabat in the early fourteenth 
century and the Francsicans continued to 
hold its rectorship !until 1506. There is no 
evidence, however, that tlie friars, apart 
from their administrative duties, exercised 



any clinical Or therapeutic functions. 
In the fifteenth century the' Jews formed 

an important element of the Maltese, com­
munity. Besides engaging in commerce 
they appear to have monopolised the pro­
fession of medicine. Some of these physi­
cians, such as Braccone Safaradi ("flo­
ruit" 1446) and Abraham Safaradi ("flo­
ruit" 1485), combined the practice of me­
dicine with the religious duties of Rabbi 
who was the spiritua:li head of the Jewish 
<]roup in the Island (Cassar, 1965b). 

The religious and chivalric Order of St. 
John of Je!J'1usalem, founded as a nursing 
order in the eleventh century came to 
Maha in 1530 and founded the Hol.y Infir­
mary of Valletta In 1574 but the Order's 
outstanding contribution to Maltese medi­
cine was the creation of the Chair of An­
atomy and Surgery at this infirmary in 
1676. This Chair was entrusted to a priest­
physician, Dr. Fra. Giuseppe Zammit, Chap­
la·:n of Obedience in the Aragonese Langue, 
physician to several Grand Masters and 
Chief Government Medical Officer of the 
Island. 

In the eighteenth century we come 
across "Or fisico e sacerdote" Fra Anto­
nio Grana, likewise member of the Order 
of St. John, who flourished about 1703 
("Arch" 647). Anther contemporary phy­
sician (1709), who was in addition a Doc­
tor of Theology, was Dr. Fiiippo Giacomo 
Gauci whose tombstone is stH! extant in 
St. Dominic's Church at Rabat ("Ms" 
142E; "Ms" 721). 

Dr. Bartolomeo Mifsud (1708-1781) 
from teb-bug qualified as Doctor of Laws 
and Doctor of Medicine, probably at Rome, 
and subsequently joined the Capuchin 
Order of St. Francis under the name of 
"Padre Pelagio" (1742). It is not known 
whether he continued to practice medicine 
after he became a friar (Mifsud-Bonnici, 
1960-68a,; "Ms" 147; Ciappara 1882). 

Two priests-physicians - Dr. Joseph 
Briffa, and Dr. Joseph Ellul - were in prac­
ticD at !=lal Luqa in the first three decades 
of the eighteenth century. I am ,unaware 
where Dr. Briffa pursued his medical stu­
dies but it is likely that he' did so in Italy 
like his. brother Dr. Jaoob Briff!8 who stu­
died medicine at Naples. Dr. Joseph Briffa 
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died at Luqa at 33 years of age on the 
15th Jl'na 1734. 

Dr. Joseph t,ilul left Malta in 1711 for 
Nar:es where he follov'Jed courses in 
medicine and theology being ordained 
pric3t in 1703. lie continued his medical 
trailling in Rom0. He was back in Malta 
and practising as a physician at LUQa in 
1715. He appears to have been very much 
in C:~·:-.~Jnd :n ll'.':qh~)ourinq villages but the 
n.eople compla,ined that he charged fees 
to both rich and poor though the parish 
priest of L:Jqa declared that Dr. Ellul did 
treat poor patients gratis. He died at 49 
years of age on the 17th April 1737 (Mi­
call1ef, 1975). 

A contemporary member of the clergy 
and of the medical profession was Dr. 
Francesco Mamo who on the 21 st April 
1742 applied for the post of physicien at 
"Santo Spirito" Hospital at Rabat where 
he was eventually appointed "Secundus 
medious" ("Arch" 1188). 

Dr. Fra Luigi Pisani, born on the 12th 
July 1776, was the last medical man who 
was alsO' a· priest and a member of the 
Order of St. John. He was the brother of 
Dr. Salvatore Pisani, who died of thl:J 
pl'lague in 1813, and the uncle of Dr. Alloisio 
Pisani (1806-65), who subsequently be­
came Chief Government Medica,1 Officer. 
Dr. Fra Luigi Pisani had 10ined the govern­
ment service as "Medical Practitioner for 
the Poor" at Birgu on the 1st January 
1808. He was stiB active as a physician in 
1850 (Mifsud Bonnici, 1960-68b; "Ubr 19). 
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CURRENT VIEWS ON THE TREATIMENT OF 
PORT'AL HYPERTENSION 

A. CUSCHIERI 

Department of Swrgery, University Of Dundee 

There is no established treatment pro­
tocol for bleeding oesophageal varices on 
which there is universal agreement be­
twe€Jn s'urgeons and physicians with spe­
cial interest in the subject of portal hy­
pertension. In general, the outlook for 
these patients is poor irrespective of 
troatment and the single most important 
factor in determining the prognos;s in the 
individual case, is the nature and progress 
of the underlying liver disease with the 
attendant overall hepatocyte fUnction. 
This article attempts to review current 
views on the subject of therapy for por­
tal hypertension and proposes a rational 
programme of management for these pa­
tients whch is influenced by the author's 
personal experience. 

Classificaton of Porta! Hypertens10n. 
The various disorders associated with 

portal hypertensicn have been recently re­
classified by Ma!t (1976) into pre-paren­
chymar, pnrenchymal and post-parenchy­
mal blocks. The pre-parenchymal group 
comprises most of the entities often re­
ferred to as oxtra-hepatic blocks such 2S 

congenital or adult thrombosis of the por-

tal vein. The parenchymal group includes 
a number of disorders which produce ob­
struction without hepatocel;u~ar dysfunc­
tion (Schistosomiasis, congenital hepatic 
fibrosis and cysts) and cirrhosis where, 
in addition to a parenchymal block to the 
liver blood flow, a varying but usually 
progressive state of hepatocellular de­
compensation is present. Cases of chro­
nic hepatic vein obstruction (thrombosis, 
veno-occl usive disease, congenital diaph­
ragm in the vena cava or heart disease) 
constitu:e the post-parenchymal group. 

Em0~gency Treatment of B!eed:ng 
OeSOph8;)eal Varices 

The essential steps necessary for these 
patients are - diagnosis of the bleeding 
site', cossation of the haemorrhage and the 
ins'dtution of supportive measures fol­
lowed by a period of assesment of the 
patient once the situation is under con­
trol. 

It is important to stress that not all pa­
tients with portal hypertension bleed from 
their varices. In some of the patients, the 
sources of the bleeding is a chronic duo­
rlenal ulcer and indeed the incidence ot 



peptic ulceration in cirrhotic patients is 
higher than that of the general population. 
Barium m8al studies and, in particular, 
fibreoptic endoscopy are therefore re· 
quired in order to establish with certain­
ty the bleeding site. The methods avail­
able for the control of the b:eeding include 
the administraticn of Pitressin, bal:oon 
tamponade and the direct injection of the 
bleeding varices with Sclerosant solu­
tions. 

'"~---- PORTAL VEIN 
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GRAFT 

The value of Pitrossin is now estab- VENA 
CAVA 

lished.ln the author's experience, Pitres-
sin administered intravenously in a dose 
of 20 units in 200 m! of saline over a 
period of twenty minutes, resulted in the 
cossation of the bleeding in 75 per cent 
of cases. More recently, Pitressin has 
been administered as an intraarterial in­
fusion via a catheter introduced into the 
superior mesenteric artery using the Sel­
dinger technique (Nusbaum et all., 1968). 
The advantage of this method lies in the 
much lower dose of Pitressin required 
and therefore a potential reduction of 
possible side effects especially on the 
myocardium. On the other hand, it is a 
rather complicated technique which ne­
cessitates an in-dwelling Seldinger cathe­
ter and pump perfusion and it is there­
fore not without certain arterial and 
infective risks, which may contribute 
to the demise of the patient (Berardi, 
1974). Indeed a recent study showed 
distinct disadvantagos with this technique 
of administering Pitressin (Murray-Lyon, 
et aI., 1973) and the author has 
abandoned its use.·t is important that 
the biological activity of Pitressin is asses­
sed by the occurrence of a massive bowel 
action which shou'd 'follow within a few 
minutes of its administration and which is 
of therapeutic benefit as the resultant me­
laena reduces the protein load in the intes­
tinal lumen. Intravenous Pitressin acts by 
:owering the portal venous pressure and, 
in the author's opinion, it is still an ex­
t;emely useful first-line measure in the im­
mediate management of bleeding oesopha­
geal varices. 

Balloon t3mponade is certainly effective 
in controlling bleeding but carries certain 
hazards (Bauer, 1974; Pitcher, 1971). The 

Fig. 1: Synl.hetic graft (Gore-Tex) between 
the pcrtal vein Gind the inferior vena cava. 

most commonly used tube is the Sengs­
taken-B!akemore tube which is best insert­
ed lubricated, via the nasal route down to 
50 centimetres. The gastric balloon is in­
flated with 200 mls of a:r and slight trac­
tion is applied after which the tube is 
strapped to the forehead. Only if bleedir:lg 
is not controlled in this way is the oesopha­
gea!1 balloon .inflated to about 4 millimetres 
of mercury. In this situation, a sma:1 naso­
gastric tube is also inserted into the oespha­
gus proximal to the inflated oesophageal 
balloon to prevent aspirartion. The compli­
cations of balloon tamponade inclUde 
erosion and further blee'ding, airway oc­
clusion and aspiration pneumonitis. 
With strict vigilance, the complication rate 
and morality from its use can be kept at 
acceptab:e low levels (10-12 per cent). In 
any event, defla,tion of the balloon should 
be carried out at 24 hours and, if the 
bleeding recurs, then emergency surgery 
should be seriously contemplated. 

There has been a revival in recent years 
of the procedure of sclerosant injection of 
the oesphageal varices. The author has no 
practical experience of the technique but 
the best results have been reported when 
the technique is :used after the bleeding 
has been controlled by gastric bol:oon 
tamponade. 
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TABLE 1 
CLASSIFICATION OF PATIENTS WITH CIRRHOSIS (Child, 1964) 

Group A B C 

Serum bilirubin 
(mg/100 ml) 
Serum albu'T!';n 
(g/100 ml) 
Ascites 

Neuro:togical disordAr 

Nutrition 

<2.0 

>3.5 

None 

None 

Excellent 

Correction of hypovo:aemia is best 
achieved by the administration of fiGsh 
blood and should be carried out with cen­
tral venous pressure monitoring. In addi­
tion, these patients usually have coagula­
tion defects clue to multifactorial defic:en­
cies which require correction by the ad­
ministration of dotting factor concentrates 
in addition to parenteral Vitamin 1<. 

Measures designed to prevent porto­
systemic encephalopathy such as the ad­
ministration of neomycin or iactulose to­
gether with magnesium sulphate enemata, 
correction of fluid and electrolyte abnorma­
lities (in particular hypokalaemia) and the 
administration of intravenous Dextrose (10 
per cent) should be commenced forthwith. 
The level of coma is best assessed by 
E.E.G. monitoring. 

The cessation of the bleeding episode 
either by vasopressin or by balloon tamp­
onade allows of time fOr evaluation of the 
patient, with regard to his general condi­
tion, the state of hiS liVEr function and his­
tology, the patency of his portal venous 
system and his b:ood clotting status. A 
decision is thereby reached: using Child's 
criteria shown in Table 1 as to whether 
the patient comes into Child's category A, 
B or C. All Childi A and some B cases are 
suitab!e for shunting shou:d bleeding recur, 
whereas Child C patients are not, as their 
advanced liver disease imposes a prohibi­
tive immediate post-operative mortality in 
excess of 50 per ce:1t (Malt, 1976). All 
Child C patients should therefore have non­
shur.ting procecQ1rei> if surgery is contem-

2.0-3.0 >3.0 

3.0-3.5 <3.0 

Easily Poorly 
controi!ed controlled 
Minimal Advc.nced 

"coma " 

Good POOr 
"wasting" 

plated because of contin ued haemorrhage. 
Liver histology when available, may have 
an important bearing on the type of smgi­
calcal intervention as patients with acute 
hya:ine change have a poor prognosis after 
shunting as do patients with chronic active 
hepatitis. 

Shunt Surgery versus Long Term 
Conservative Medcal Treatment 

In the past, a strong argument has been 
made for the use of prophylactic shunt 
operation i.e. operations performed in pa­
tients with porta'l hypertens,ion and oeso­
phageal varices before any bleediing epi­
sodes, in order to prevent the occurrence 
of variceal haemorrhage. However, there 
has now been a number of prospective ran­
domised controlled clinical trials (Jackson 
et ai, 1968; Resniok et ai, 1969; Conn and 
Lindilenmuth, 1965; Conn et ai, 1972) 
which have shown that prophylactic shunt 
operations do not impart any real benefit 
to these patients but alter the cause of 
death from variceal haemorrhage to liver 
failure. Moreover, prophylactic shunt oper­
ations in fact result in a decreased survival 
time. These clinical trials have conclusive­
ly proved that there is no indication for 
prophylactic shunt surgery. 

The question of a therapeutic shunt is 
stll highly controversial. Recent controlled 
clinical stJ dies comparing therapeutic 
shunts i.e. a shunt operation carried' out 
after bleeding has occurred versus conser­
vative trea1Jment (Jackson et ai, 1971; Res­
nick et ai, 1974) have indiciated' no signifi-



cant differences in survival between these 
two approaches. However, in these tria's 
patients with liver disease of varying seve­
rities were lumped together and indeed in 
some of the studies, some of the patients 
that were originally al!ocated to the conser­
vative treatmont group were subsequently 
shunted. Since it is known that only pa­
tients with Child group A and some cases 
of Child group B do well after shunt sur­
gery, a more val,:d comparison is between 
shunt surgery and continued cons('rvative 
medical treatment in patients with good 
liver fLnction. The preliminary report of 
Mikkelsen (1974) of patien's who had b!ed 
ot least once from varices and who wero 
under 60 years of age and classified as 
Child Group A, has shown that med:cal 
treatment (38 patients) resu:ts in a 10 
per cent five-year survival as opposed to 
60 per cent five-year survival following 
shunt operation (37 patients). 

Non-Shuntfng Procedures 

There are a number of these operations. 
They include Boerema-Crile transoGsopha­
g€Jal ligation, oesophageal transection, por­
to-azygous disconnection of Tanner, splen­
ectomy and devascularisation, the Boere­
ma-Cri!e button, oesophagogastrectomy 
etc. The one main advantage of all these 
procedures is the retention of a high pres­
sure venous zone adjacent to a low pres­
sure one and this u!tirrrately leads to th8 
recurrence of the varices and therefore to 
recurrent haemorrhage. Nevertheless, they 
are the operations of choice in patients 
with nOl1mal hepatocytes and a high portal 
blood flow s!..lch as patients with Schisto­
somiasis 'cavernous trans·fonmation of 
the portal vein if and when conservative 
treatment fails. The operation most favour­
ed! in this group of patients in view of the 
good results obta,ined is splenectomy and 
deva,scularisation. For patients with ad­
vanced liver disease (Child C) who con­
tinue to bleed, the author favours the oeso­
phageal transection procedure of Wa,:ker . 

The immediate mortality in this group is 
high, and the prognosis fOr those that sur­
vive the operation is ex,tremely poor. It is 
therefore debatable whether surgica'l inter­
vention is indicated even in the presence of 
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Fig. 2: W~':T3nt ShU;l:t. (Top) shows the 
completed proce~ure with the re~evant 

cmrJ1:omy. (Bottom) Detc:.j~s the anastomo­
sis betwe.en the splen;c vein and the renal 

vein. 

continued or recurr::'nt bleeding. In the final 
analysis, the decision 0; whether or not to 
operate is based chiefly on moral grounds. 

Shunt Operations 
The various types of shunt operations 

are shown ill Tab!e 2. The most established 
operation and the one that is often used 
as the yardstick against which all other 
shunt procedures are compared,is the 
portacaval shunt. The end-to-side portaca­
val shunt has been favoured by most sur­
geons in preference to the side-to-side 
variety largely because of technical consi­
derations. On haemodynamic gro,unds of 
course the side-to-side portacaval shunt 
is a better procedure and is the operation 



TABLE 2 
SOME OF THE MORE POPULAR 

SHUNT OPERATIONS 

I. Portasystemic shunts -

A. Portacaval: end-to-side 
side-to-side 
interposition (H) graft 

B. Splenorenal. 
C. Mesocaval: end-to-side 

interposition (H) graft 
0, "Makeshift". 

11. Shunts causing selective decompres­
sion. 

A. Warren's trans-splenic decompression. 
B. I.ceft gastric - vena caval shunt. 

of choice in the presence of ascites and 
reversed portal blood flow. However, it is 
technically very difficult and has a higher 
thrombosis rate than the end-to-side por­
tacaval shunt. The more recent inter-posi­
tion graft procedure between either the 
portal vein and the vena cava (author's 
preference) or between the superior me­
senteric ve!n and the vena cava is, in fact, 
a type of side-to-side anastomosis which 
can be performed with relative ease and 
avoids the risk of tenting of the vessels 
and therefore of late thrombosis of t'he 
shunt. The author now tends to favour a 
portacaval shunt usin~ an interposed syn­
thetic (Gore-Tex) graft anastomosed end­
to-side to the inferior vena cava and the 
portal vein as shown in Figure 1. 

The concept of selective decompression 
of the portal venous system whereby the 
pressure at the site of the offending oeso­
phageal varices is reduced but the portal 
blood flow is not affected to any great ex­
tent is an attractive one. However, it is 
not based on any scientifically proven pre­
mise that retention of the portal venous 
blood in such patients is the important fac­
tor in determining whether or not deterior­
ation of liver function and encephalopathy 
occur after shunt surgery. Not infrequent­
ly, in patients with portal hypertE"nsion, 
effective portal flow through the liver is 
greatly reduced and in some the flow in 
the portal vein is reversed. The operation 
that has been most extensively investigat­
ed as a selective decompression procedure 

is that described by Warren et al (1974) 
and shown in Figure 2. Another type of 
selective shunt is that described by Jap­
anese workers (lnokuchi et ai, 1975) which 
consists of an anastomosis between the 
left gastric coronary vein and the inferior 
vena cava using an interposed saphenous 
vein graft. The author has obtained good 
results with the Warren procedure but the 
operation is technically very difficult and 
had to be abandoned in 3 out of 12 pa­
tients. It is also highly debatab:e whether 
one needs to devascularise the stomach af­
ter the completion of the dista,1 splenorenal 
shunt as recommended by Warren et a!. 

In patients with portal hypertension in 
whom hepatocyte function is normal, e.g. 
Schistosomiasis and cavernous transfor­
fation of the portal vein, non-shunting oper­
ations should be performed in the first in­
stnnca. Severe encephalopathy will a:most 
cert.:,inly develop after any form of porta­
caval shunt but is less likely after a spleno­
ronal shunt; so that this becomes the shunt 
operation of choice in these pat.ients should 
bleeding recur after a non-shunting proce­
dure. 

The complications of shunt operations 
include recurrence of haemorrhage and en­
cepha:opathy. Recurrence of haemorrhage 
after shunt operation is the result of th rom­
bosis of the shunt; and, in general, the re­
current haemorrhage rate after a portacaval 
sh unt is of the order of three to five per 
cent. Encephalopathy is a problem. A re­
cent randomised but not blind study has 
shown that the incidence of encephalo­
pathy in patients with alcoholic cirrhosis 
is doubled in little over four years even 
without a shunt, whereas after portacaval 
shunt, the incidence dur:ing the same period 
increased from 20 to 53 per cent. The dif­
ference between these two groups was 
not significant (Mutchnick et ai, 1974). 
However, the incidence of acute encepha­
lopathy after shunting is more than twice 
as common as in the non-shunted group 
and the difference was significant. In gene­
ral, the incidence and severity of encepha­
lopathy is less after a splenorenal than a 
portacaval shunt. The incidence of ence­
phalopathy is also low after the selective 
decompression procedures. 



Conclusion 
It is now generally accepted that patients 

with pre-parenchymal blocks and paren­
chyma) b!ocks with normal hepatocyte 
function are best treated in the first in­
stance by non-surgical measures. Cirrhotic 
patients with varices who have not ble:1 
should not be treated surgically. In the 
presence of h!eeding varices in 'these pa· 
tients, the choice of treatment is dic~ated 

by the overall general condition and i.he 
liver fun cion together with the details of 
the histology of the liver. In good r:sk pa­
tients (Child A and some Chi:d B) the 
evidence available suggests that a thera­
peutic shunt is probably the best form of 
treatment in that it is accompanied by a 
low immediate mortal.ity and a five-year 
survival rate of about 60 per cent. On the 
other hand, the patients with more ad­
vanced liver disease and with poor gene­
ral condition should not, in the first in­
stance, be treated surgically. In the pre­
sence of recurrence or continuance of the 
haemorrhage in th;s group of patients, then 
a difficult decision has to be made. On 
moral grounds alone, very often one has 
to resort to emergency surgery which 
shou:d take the form of a non-shunting 
procedure. The ultimate prognosis of these 
patients is of course extremely poor. 
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The olfactory organ is the most pnml­
tive of the organs of special sense and the 
one with the simplest structural organiza­
tion, and yet it has defied a clear exposi­
tion of the way in which it perceives and 
distinguishes between different odours. 
Undoubtedly one of the main reasons for 
this has been the greater interest which 
scientists have' taken in other aspects of 
sensory physiology, particularly sight and 
hearing, impairment of which produces 
severe handicap, and is positively detri­
mental to the independant survival of an 
affected indivdual'. The sense of smell is 
not so indispensable for Man; its loss is a 
more tolerable burden depriving him only 
of the emotional experiencesarolUsed by 
odours. 

Yct the olfactory organ in Man is en­
dowed with a remarkable degree of sensi­
tivity and a finesse of its dicriminatory 
powers. The sensitivity of the human 
olfactory mucosa is more! than one hun­
dred times better than that of the best gas 
chromatograph, and its diiscriminatory 
powers enable Man to distinguish between 
an immense variety of odours and to' iden­
tify specifically those with which he is 
familiar. For example almost anyone can 
distinguish between water, gin, eau-de­
cologne, kerosone, acetone and other sub­
stances, all of which look very much 
alike, by their distinctive odours. An ex­
perienced perfumer can do very much bet­
ter and is frequently capable not only of 
distinguishing between a large variety of 
lavender oils but also of naming their 
country of origin. 

The significance of odours to man is 
mainly psychological' and emotional. In 
most other animals, including mammals 
odours have a more profound signficance 
in te~ms of survival. In fact most animals 
rely on their sense of smell for the detec-

tion and recognition of prey for feeding, 
for escaping from predators and for select­
ing their mates for reproduction. However 
in animals it is much more difficult than in 
man to estimate the sensitivity and the 
range of discriminatory capacity of their 
'Olfactory organs. Certainly many animals 
are much more keenly scented than Man 
a3 can be appreciated for example from 
the ability of dogs to follow a tria,l and to 
distinguish the odour complex of a parti­
cular individual from all other extraneous 
odours. 

Not all animals share the same degree 
of olfactory acuity and it is customary to 
categorize them roughly as macrosmatic 
and microsmatic. Attempts to identify an 
anatomical basis for this difference have 
shown that there, is no simple relationship 
between the degree of development of the 
sense of smell and the size of the olfactory 
area or its density 'Of receptors. 

Olfaction is the most primitive of the 
special senses, the first to be developed in 
the evolutionary scale and the first sense 
which enabled perception of ob'jects from 
a distance without the necessity of actual 
physical contact. The olfactory organ also 
has a simple structural 'Organization con­
sisting of recept'Or cells surrounded by 
supporting cells and overlying a layer of 
basal cells. Besides, the receptor cells are 
themselves primary sensory neurons the 
cell bodies of which lie close to the, sen­
sorysurface, a common feature in inverte­
brates but unique in the vertebrate series. 
Their axons proceed directly to the cere­
bral cO'rtex without any comp,lkating 
synapses; the olfactory bulb in which they 
terminate is d'evelopmentally a forward ex­
tension of the cerebral hemisphere and 
histologically has the structure of a cor­
tex. It is pertinent to point out that this 
direct connection of the receptors with the 



cerebral cortex is considered to be an ex­
pression of the fact that, from an evolu­
tionary point of view, the cerebral hemis­
pheres were initially developed as corre­
lation centres for the olfactory sense. 

In spite of this apparent simplicity in 
structural organization, the mechanisms 
underlying olfactory perception and discri­
mination pose serious and far reaching 
problems; and when we attempt to inter­
pret the electrical responses of the olfac­
tory epithelium to odour stimulation it be­
comes cleer that we are dealing with a 
far more complex system than was orgi­
na!ly supposed. Apart from the receptors 
there are other factors in the olfactory 
epithEl:'ium and its environment which 
must be considered, such as the structure 
and ftmction of the supporting and basal 
cells, and the chemical composition and 
prope'rties of the surface fluid which 
bathe,s the receptor endings and which is 
secreted by Bowman's glands underlying 
the epithelium. 

The na,ture of the olfactory stimulus it­
self present a number of problems. Unlike 
visual and auditory stimuli, namely light 
and sound waves whose physicall' proper­
ties and variables are accurately under­
stood, the physical and chemical proper­
ties of odoriferous molecules which con­
stitute the olfactory stimul'us are still the 
subject of considerable controversy and 
much speculation. 

The Fine Structure of the Olfactory 
Mucosa 

It is remarkable that the olfactory 
opithelium is very similar in a,11 vertebrates 
from cyclostomes to mammals. It is a 
pseud'ostratified epithel:ium, much thicker 
than the surroundng non-sensory respira­
tory epithelium of the nasal cavity. The 
classification of the component cells intio 
three distinct types namely receptor cells, 
supporting cells and ,basa,I' cells was first 
established by Schultze in 1856 and is 
still valid today. Histologically the three 
cell types are recognizable from the posi­
tion of their nuclei (Fig. 1 and 2). Deep to 
the epithelium are situated the olfactory 
fasciculi of unmyelinated axons and the 
distinctive B'owman's glands whose ducts 
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Fig, 1: Vertic~l section through the olfact­
ory mucosa: of an adult mouse. The sup­
pOlting eel] nuc1ei (8), the receptor nuclei 
(11) and the basal cel'j nuclei (B) form 
thre.s distinct zones. OlfClctOry knobs (K) 
c@n be seen at the surfm:e of the epit­
helium. Oifactory nerve bundles (N) and 
a Bowman's gland (G) ere present deep 
'/:0 the €'pithe~ium 1 urn epoxyresin section 

sta,ined 'with toluidine blue. 

extend vertically to the surface of the 
epithelium. Here the secretions of Bow­
man's glands form an adherent film of 
fluid. Further details which have been 
added on to thi3 ;basic picture have been 
obtained from various lines of research. A 
considerab:e amount of knowledge re­
g~rding the ultrastructure of the compo­
nent ceHs has been gained from numerous 
electron microscope studies of the olfac­
tory mucosa amongst which are those in 



100 

c----

m---..,.jlo 

k----Ht;;lRtf1t1r.'11 ..... 

SC---+.!rL--;;. 

d,---+V-'~~++ 

R----+~ 

f-------7~~~~~ 
b-----f;,....,,~._.. 

Fig. 2: Diagrc:m illustrating the structure of 
the olfactory epithelium. C - cilia,; m -
microvili'l; K - o:factory knobs; - Sc -
supporting cells; d - distal process of re­
ceptor cell bod:es; f -- foot process ef 
supporting cell; b - basal cell; bl - basal 
lamina; a - o~factory axon; s - schwann 

cen. 

the frog (Reese, 1965), rabbit (de Lorenzo 
1957), mouse (Frish, 1967), primates and 
Man (de Lorenzo, 1970). More recently 
attention has also been turned to the fine 
structural dleve'lopment of the olfactory 
mucosa (Briephol et al 1973; Guschieri 

and Bannister 1975) contributing to a bet­
ter 'understanding of certain ultrast~uctural 

features and their functional signficance. 
A few histochemical studies (Baradi 

and Bourne 1953; Bmnshtein 1965; Shan­
tha and Naka)ma, 1970; Shapiro, 1970; Cus­
chieri and Bannister, 1974) have described 
the location and distribution of various 
onzymes and other substances in the 
olfactory mucosa. Such histochemical 
studies are potentially useful in elucidat­
nig some aspects of the metabolism and 
functions of the various cens but the in­
terpretation of the precise metabolic role 
of the enzymes demonstrated has been 
complicated, by the existence of variations 
c;mongst the different anima'!s studied and 
by the inherent limitations of the histoche­
mical techniques empl'Oyed. 

Of direct relevance to the study of ol­
faction is the vomeronasal organ, a paired 
structure present in the nasal cavity of 
ma:1Y animals, being particularly well de­
veloped in reptiles and some mammals 
but vestigial or absent in primates and 
birds. It usually takes the form of a diver­
ticulu'm !ined in its greater part by a sen­
sory epithelium similar in basic structure 
to the olfactory epithelium, and also sen­
sitive to odours. Although it shows some 
minor differences from the olfactory 
epithelium both in structure and in its 
clectr'Ophysio'ogical responS8S to odours it 
has provided useful information on the 
sense organs of smell. 

The fOli':'Owing account of the detailed 
structure of the component cells of the 
olfactory mucosa will attempt to correlate 
the results obtained from these various 
lines of research. In this way a better 
evaluation of the ourrent status of know­
le,dge 'Of the anatomy of the olfactory 
organ will be possible. 

The Olfactory Receptors 

. The olfactory receptors are biploar neu­
rons. A thiok "distal process" is directed 
towards the surface of the epithelium 
where it is expanded into a terminal knob 
projecting for about 2fLm beyond the 
surface. The distal process, sometimes 
inaccurately named the olfactory dendrite, 



contains longitudinally oriented micro1cubu­
les, vesicles and mitochrondria. lihe ter­
minal knob bears a variable number of cilia 
(usually not exceeding 20) which arise 
from basal bodies within its cytoplasm. 
They also contain free' contrioles and an 
abundance of mitochondria indicating a 
high level of metabolic activity as is to be 
expected in sensory nerve endings. 

"The cilia" are the parts of the olfactory 
receptors which are most readily accessi­
ble to odoriferous molecuies. It has there­
fore been generally assumed that the 
odour receptor site's, where the initial 
events in 'Olfactory s1:imulation occur, lie 
on their surface membrane but there is no 
conclusive evidence for this. It should be 
noted that modified cilia are also found in 
other sensory organs, notably the rods and 
cones in the retina, and appear to be the 
initial transducing elements (S~eigh, 1962). 
1962) . 

Fig. 3: Electron micrograph of superficial 
pc:ct of the olfnctory epithelium. Note the 
abundance of mitochondria in the supra 

nuc!ear parts of the supporting cells. 
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The olfactory cilia possess in their pro­
ximal parts an array of nine pairs of mic­
rotubules surrounding one central' pair, an 
arrc:ngement typical' of motile cilia. The 
modified cilia of other sense organs typi­
cally lack the central pair of microtubules. 
The olfactory cilia show a modified struc­
ture only in their distal part which tapers 
into along thin segment containing de­
creasing numbers of microtubules (Reese, 
1965) (Fig 2). The' ciliary struc1cure does 
not, however, appear to' be indespenable 
for olfactory function since receptor endl 

ings having microvilli, instead of cilia are 
found in certa'in species of fish (Bannister, 
1965) and in the' vomeronasal organs of 
reptiles and mammals (Altner and Muller, 
1968; Bannister 1968). 

The length and motility of cilia have 
been subjects of much disagreement. The 
ciliary movements which have been ob­
served were slow, irregular and a,synchro­
no us and it has been suggested that such 
movement may have been stimulated by 
breakage of their delicate, thin distal parts 
(Reese, 1965). Even if ciliary movement 
does norm,ally occur it is unlikely to ha,ve 
any mechanical signficance in wafting 
odoriforous particles to and from the re­
ceptor sites or in the movement of the 
olfactory surface fluid. It would be more 
reason=.ble to s'uppose that the olfactory 
dlia simply provide an increased receptive 
area for the cell. 

The technical difficulties involved in 
measuring the lengths of cilia have cast 
d:Jubts on the validity of the reported 
measurements which have varied from 1 
to 200 pm. The questiOn of ciliary length 
is significant in so far as it determines 
whether the cHia are completely covered 
by the olfactory surface fl'uid which odour 
mo'leou1les would have to pene'trate before 
reaching the receptor sites; or whether 
they are long enough to' lie at the air-fluid 
interface directly accessible to air borne 
odours. In most el'ectron micrographs the 
former appears to be the case. 

The "cell body" of the receptor neuron 
is small, being only about 8 fLm in diameter 
and is largely occupied by its vesioular 
nucleus. The scantly cytoplasm it con­
tains is occupied by a 'I'ammellar system of 
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smooth-surfaced and granular endoplas­
mic reticulum and a well deveioped Golgi 
apparatus, (both indicative of synthetic 
activity), as well as large nlUmbers 
of ,Iysosomes some of which conta,in 
membranous rem'anants indicative' of auto­
phagic activity. Histochemical studies 
have shown that acid phosphatase is pre­
sent in high concentration and is located 
mainly within the Iysosomes and partly 
within the Golgi appara,tus. The internal 
organization of the receptor cells suggests 
the occurrence of a continuous process of 
synethetic and! degradative activity possi­
b!y providing a mechanism for ceHular 
maintenance. Presumably a significant 
part of this process is renewal o.f the de­
licate expo.sed s'urface membrane of the 
receptor endings, whch is prone to physi­
cal damage and' to exhaustion by repeated 
stimulation. 

The "proximal processes" of the recep­
tors cells form the unmyelinated olfactory 
axons. These are amongst the smallest of 
axons having a diameter of 0.2 fLm. With­
in the epithelium they are enolosed in small 
invaginations, of the supporting and basal 
cells. In the sub-epithelial tiss,ues large 
numbers ofaxons are clustered together 
and collective,l;y are encl'Osed within sing!le 
invaginations of the surrounding Schwann 
cells. lihis arrangement is unique for 
olfactory nerves since ,unmyelinated axons 
elsewhere', s'uch as those in the sympha­
thetic grey rami, are enclosed singly in 
Schwann cell invaginations. It may also 
have functiona,1 implications possibly al­
lowing for axonal interacti'On to occur al­
though synaptic contacts between the 
axons have not been observed. 

Are There Morphologica.Jfy Distinct 

Types Of Rece.ptors? 
In an attempt to find some anatomical 

basis for olfactory discrimination several 
workers have claimed that they could dis­
tinguish different types, of receptors and 
classified them according to such criteria 
as differences in shape, size and number 
of cHia'. None of the,se classifications ap­
pears to be justified since differences in 
shapes and size of the receptcirs are to 
be expected from the cl'Ose packing of the' 

cells in the epithelium. Electron micro­
scope studies have a'!'so failed to detect 
any differences which would not be ex­
pected as a res,ult of random variation 
and the idea that differences in receptor 
function may be reflected in their gross 
morphology is now tending to be dis­
credited. 

The Supporting Cells 

The supporting cells surround the indi­
vidi;Jal receptor cells and isolate them from 
one another. Each supporting ceHs ex­
tends from the surface to the basal lami­
na. From the free surface pro1ect long 
branched microvilli which extend beyond 
B,nd enmesh most of the olfact'Ory cilia. 
The pa:t of the cell above the oval nucle,us 
contains most of the cell cytoplasm, the 
most characteristic feature of which is the 
abdundance of mitochondria surrounded 
by an elaborate system of smooth sur­
faced endoplasmic retioulum. This region 
of cytopl'asm also. contains an abdunance 
of enzymes including dehydrogenases, 
cytochrome oxidase, adenosine triphos­
phatase and esterase aN of which are pre­
sent in concentrations far greater than in 
any other part of the olfactory ep1ithelium. 
The supporting cells, therefore, far from 
being passive supporting elements are 
highly active metabO'lically and may have 
important functions. 

In amphibians and reptiles secretion gla­
nules containing mucosubstances are pre­
sent within the supporting cells indicating 
that these have a secretory function con­
trihuting to the formatio;, 'Of the olfactory 
surface fl'uid. In mammals and birds, how­
ever, the supporting cells show no evi­
dence of secretory activity. 

The way in which the supporting cells 
ensheath the receptors suggests that 
there may be a relationship between these 
two cells in a manner anal'Ogous to that 
between neurog'lia and neurons. The sup­
porting cells may be responsible for main­
taining the chemical composition and, in 
particular, the ionic ba,lance in the inter­
cellular fluid which forms the immediate 
environment of the receptor cells. Mole­
cular a1nd ionic transport may also occur 
between the supporting and receptor cells. 



It has been shown (Cuschieri 1972) that 
at the junctonal complexes between these 
two ceBs alkalline phosphatase activity is 
present, an enzyme which would favour 
the occurrence of such transport processes 
at these sites. There could even be, as a 
result of such ionic interchange, some de­
gree of electrica'f coupling between the re­
ceptor and supporting cells. 

In the olfactory epithelum of mammals 
almost all the receptors are completely 
isolated from one another by the suppert­
ing cells. However,adjacent receptors are 
common in the vemeronasal organ and are 
also found in the olfactory epithelium of 
lower verbetrates. The degree of receptor 
cell isolation may be of runctional impor­
tance since interaction might occur be­
tween adjacent receptors. Studies in the 
olfactory epithelum during development 
have shown that when the recept'Ors are 
first fermed they are grouped together in 
clusters and that they become separated 
from one another by the supporting cells 
during later stages of development (Cus­
chieri and Bannister, 1975). It would 
therefore appear that any close proximity 
of receptors in a,dult olfactory epithelia is 
the result of incomplete separation rather 
than of any specific functional association 
of receptors. 

The Basal Cells 

Like the supperting cells, the basal cells 
alse show evidence of high metabolic ac­
tivityand conta,in a variety of enzymes 
including SUCCiniC dehydrognase, cyto­
chrome oxidase and adenosine triphospha­
tase. Alkaline phosphatase is present in 
particUil'arly high concentration and is lo­
cated on the plasma, membrane which is 
thrown into finger like processes extend­
ing between the receptor cells and aiso 
enclosing olfactory axons. This enzyme 
indicates that the basal cells are active in 
molecular transport across the base of the 
epthelium. This ma,y be important for 
meeting the nutritional' requirements of 
the olfactory epithelium which is much 
thicker t.ban any other epithe'lium and yet 
is &1i6,'li'$pl only by a sub-epithelial vascu­
lar ~t4)(-u$. It is perhaps significant that 
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during embryonic development, before the 
basal cells have been differentated, the 
olfactory epithelium is s,upplied by capil­
lary loops invaginating deeply into the 
epithelium. A similar situation occurs in 
the adult vomeronasal organ which also 
lacks basal cells but is s,uppled by intra­
epithelial capillary loops. 

A further ,functi'On which has been at­
tributed to the basal ce:ls is that of pro­
viding a blastema for the continuous rege­
neration of receptor and supporting cells. 
Autoradiographic studies (Moulton et al 
1970) have shown that continuous cell 
pror:'iferation occurs within the olfactory 
epithelium and that initial uptake of 
tritiated thymidine occurrs mainly in dus­
ters of nuclei close to the base of the 
epithelium. It is, however, unlikely that this 
is the enly function of the basal cells, 
since they dlo not resemble undifferentiat­
ed cells in their st~ucture 'Or enzyme co m­
p:'ement. 

Bowman's glands and the Olfactory 
Surface Fluid 

The surface of the olfactory epithelium 
is continually bathed by a highly tenacious 
film of fluid. In ma'Tmals it is derived fmm 
Bowman's glands only but in amphibians 
and reptiles the supporting cells allso con­
tribute their secretions (Grazia,dei, 1971). 

The chemical composition of the olfac­
tory smface fluid is only poorly known. A 
few enzymes such as acid phosphatase 
and succinic dehydrogenase have been de­
monstrated histochemically in the surface 
fluid and in the Bowman's g:ands of mam­
mals (Baradi and Bourne, 1953; Cuschieri, 
(1974b). 

The socretion of Bowman's qlands have 
been reported to conta,in acid mucosub­
stances in some animals and neutral mu­
coslUbstances in others. The supporting 
cells of amphibians and reptiles also con­
tain neutral 'Or acid mucosubstances. The 
histochemical composition of the muco­
substances secreted by Bowman's glands 
have been analysed in some detail in mice. 
It has been shown that they differ from 
all the other secretions in the nasal cavity 
in that they contain sU'~phated mucosub-
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stances, (Cuschieri 1974 a), a finding 
which has been confirmed by autoradio­
graphic studies with the isotope sulphur-
35 (Dodson et ai, 1976). Similar findings 
have also been obtained in other mammals 
(unpublished results). 

Functions of the Surface Fluid 
Undouhted:y the olfactory sClrface fluid 

is important for protection against drying, 
osmotic damage, infection and mechanical 
abrasion, functions common to secre­
tions covering most other mucous mem­
branes. In addition it is to be expected that 
this surface fiu:d will influence the access 
of odour molecules to the receptor sites 
and their subsequent removal. This may 
be ·affected by sruch factors as sollublity of 
the odour molecules in the surface fluid, 
the air/fluid partition coeficient and physi­
cal interactions between polar groups on 
the odour molecule and in the surface 
nuid. Chemical interactions may also occur 
and it is possible that certain odour mole­
cules may be altered by enzymic action. 

It is al150 likely that the surface fluid 
forms a reservoir for inorganic ions, which 
are necessary for the electrical events as­
sociated with sensory transductio:l, and a 
conduotion pathwa,y for the flow of ions 
at the olfactory surfa·ce. It is interesting 
that sulphated mucosubstances occur in 
the olfaotory surface fluid of mammals 
since similar mucosubstances have also 
been demonstrated in the central nervous 
system (Saigo and Egami, 1970) and in 
the extracellular fluid at the nodes of Ran­
vier (Langley and Landon, 1967). These 
polyanions are known to bind inorganic 
cations strongly. 

The Olfactory Pigment 

sense of smell and were ,unable to recog­
nise them. Experimental evidence has not 
supported these assumptions. In fact it 
has been shown that albino animals do not 
lack olfactory pigment (Moulton, 1962) and 
that albino rats had lower thresholds for 
certain odours than pigmented rats (Moul­
ton, 1960). The death of albino animals 
from eating St. John's wort is almost 
certainly the result of photodynamic sen­
sitisation from exposure of unpigmented 
skin (Horsley, 1934). Pigmented animals 
are unharmed by eating the' plant. 

Tho olfactory pigment has been found 
to be located in the supporting cells and 
in Bowman's glands; and has never been 
demonstrated in receptors. It is thought 
that the pigment which is a comple,x o,f 
carotenoids and non-carotinoid phospho­
lipid's is a metabolic by product which is 
stof€'d in the basal parts of the suppor­
tinrJ cells. There is no definite evidence 
which might suggest that the pigment has 
any functional sig nificance. 

Ere~ti"ophysiology of the 
O:f".ctory Mucosa 

Recordings of the e'lectrical responses 
of the olfactory mucosa to odour stimuli 
provide quantitative data regarding its sen­
sitivity and differential responses to var­
ious odours. Most electrophysiological 
studies have been carried out on frogs for 
technical convenience but studies on other 
anima:s have shown that there is no es­
sential difference in response in the differ­
ent species. Most recordings have been 
made from an electrode placed on the sur-
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It had ,long been noted that in many 
animals the olfactory mucosa had a yel- 'E 
lowish or brownish colour. It had also 
been assumed that the pigment invo:ved 
was important in olfaction. This belief was 
supported by the observation that certain 
albino animals, which were presumed to 
lack pigment in their olfactory mucosa, 
died from eating poisonous pl'ants (e.g. 
St. John's wort, 'Hypericum crispum') be­
cause it was thought that they had a poor 

Fig, 4: Electro-olf8ctogmm (E.O.G.) res­
ponses to three different odours. The du­
r2,tion of the stimulus was 1 second in 

each case (after O'l.toson). 
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face of the olfactory mucosa. When a puff 
of odourised air is directed towards the 
region being studied a· slow, negative, 
purely monopha·sic potentia,1 deve:ops. 
This is the electro-olfactogram (E.O.G.). 
The E .. O.G. response to various odt::>·:Jrs 
shows differences in the time course of 
the potential change. Some odours show 
a faster rising phase than others; and 
some show a longer falling phase than 
others (Fig. 4). Compared with corres­
ponding potentials from other sense or­
gans, the E.O.G. response is very slow. 
A puff of air containing a low concentra­
tion of an odour and lasting one second 
produces a response lasting about 5 se­
conds Or longer. The slow response would 
not be slUrprising if the odour molecules 
have to diffuse through a ,layer of fluid be­
fore reaching the receptors. The time 
course of the response depends on the 
number of molecules reaching the recep­
tors per unit time and its duration on the 
time it takes for odOur molecules to be 
removed or inactivated. 

Increasing odour concentration result:> 
in a logarithmic increase in amplitude of 
the E.O.G. potential. Continuous stimula­
tion results in a sustained potential which 
remains throughout the duration of the 
stimulus, indicating that the olfactory re-

Fig. 5: Spike activity of oifactory axons. 
Spikes of thre.e different 8:nplitud'es aris­
ing from 3 separate re.coptors can be dis­
tinguished (a) resting state; (b) response 
to stimulation with tetmethy:y tin (~fter 

Gesf~nd). 
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cepters adapt extremely slowly. This find­
ing conHicts with the common observa­
tion tha,t the sensation of a smeN rapidly 
weakens and soon becomes impercep­
tible. 

The E.O.G. is only obtained by record­
ing from the surface and it declines pro­
gressively as the electrode is inserted into 
the epithelium. It reflects the summated 
electrical activities at the olfactory s'urface 
but it is still uncertain how it is related 
to the 'generator potentia,l' elicited in the 
receptors. It could also be a composite 
potential caused not only by potentia-Is 
arising in the receptors but also by poten­
tials arising in other cells. 

Recordings from single receptors was 
made possible by the use of special glass 
microelectrodes, which were pushed into 
the mucosa until the spike activity from 
the receptor axons could be recorded, 
(Gestland, 1965). 

The spikes arising fr·om different a,xons 
could be distinguished from one another 
by their amplitude - the spikes arising 
from one aXOn are constant in amplitude. 
The response of one receptor could there­
fore be distinguished from that of other 
receptors (Fig 5). Using this method of 
single unit recording three important facts 
emerged: (1) a single receptor can be ex­
cited, inhibited or remain una·ffected by an 
odour; (2) one unit responds diffterentl} 
to different odours; and (3) no two rt. 
ceptors respond in 1:he same way to L, 

variety of odours. The responses co'ult. 
also be measured quantitatvely. These re 
suits, which have been considerably an',· 
plified by further research, have providea 
a basis for understanding the differential 
sensitivity of olfactory receptors to 
odours, which is of considerable import­
ance in olfactory discrimination. 

Theories o,f Olfaction 
Perhaps the greatest paradox in olfac­

tory research is that we still do not know 
the nature of 1:he essential stimul'us that 
constitutes a smell. The original idea that 
the chemical configuration of an odorifer­
ous molecule determined its smeH was 
soon discarded since no correlation be­
tween the two cou!d be found. Numerous 
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alternative theories were therefore ad­
vanced E.ttempting to explain which physi­
calor chemical characteristics of molecu:es 
determined their particular odour, how 
these characteristics could account for t'he 
specificity of odour sensations, and in 
what way the stimulating molecules alter­
ed the receptor cell so as to generate an 
impulse. 

The molecU!I'ar characteristics which 
have been implicaltedi in formulating these 
theories have, included such features as 
the polarity of molecules, their over-all 
shape or profile, the chemical nature of 
their end groups and intra-molecular vibra­
tions, 'Or various combinations of these. 
Some theories have even suggested that 
odorant substances emit waves which sti­
mulate the receptors. 

It is not intended to review the numer­
ous and varied theories which have been 
proposed but mBrely to point out that they 
testify to the lack of adequate experimen­
talll evidence which has given way to con­
siderable imagination. The theories of olfac­
tion have therefore been based mainly on 
theoretical: consideration. However, theo­
ries are important for the researcher in de­
signing critical experiments which may 
throw ,light on the fundamental problems 
of olfaction, but the difficulties encounter­
edl in doing this have so far been quite 
formidable. 
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DIABETIC RETINOPATHY 

F. J. DAMATO 

Department of Ophthalmology, St. Lu,ke's Hospital 

Diabetic Retinopathy is well described 
by Duke Elder and Debree (1967) as: "One 
of the ma10r tragedies of Ophthalmology 
of our generation; always common and 
rapidly becoming stBI more common, af 
fecting the young as well as the aged; 
pred:ctab!e but not preventable, chron:c 
and progressive in its course and leading 
to blindness in a distressing number of 
cases." 

Diabetic Retinopathy is responsible 
for about 10% of new cases of blindness 
at alii ages and almost 20% of new cases 
of blindness between 45 and 75 years. 
Because it is assocated with a much 
higher mortality than most other causes 
of blindness, these proportions are halved 
if persons who are b:ind from diabetic re 
tinopathy are compared to the total exist 
ing pop'uiation of blind persons. (Kahn 
& Heller, 1974). ,In a survery of the 
causes and incidence of blindness in the 
Maltese Islands carried out in 1958, it 
was found that Diabetic Retinopathy was 
the cause of 17% of cases of blindness 
(Damato 1958). Diabetes is rapidly be­
coming a major Public Health problem in 
many nations in the world. There is every 
reason to believe that within the next five 
to ten years, it will be the leading cause 
of new adult blindness in many countries 
in Europe and the U.S.A. (I<upper, 1971). 
If Diabetes is diagnosed at the age olf 20, 
the risk of blindness at the age of 30 is 
only 0.1 %. It increases to 3.5% at the age 
of 50 (35 times). For the general popula­
tion, the risk of blindness from all causes 
at 

age 30 is 0.09% 
at age 50 is 0.15 i.e. 1.6 times. 

At the age of 50, the diabetic is about 
23 times more like:y to be blind than his 
non-diabetic counterpart. (Goldberg, 
1971) . 

Visual disability in Diabetes can be 
caused by Cataract, Refractive changes, 
retinopathy, and rubeosis iridis ending in 
secondary glaucoma. 

The preponderance of evidence suggests 
that a chemical aberration of the carbohy­
drate metabolism is the common aetiolo­
gical forerunner of diabetic retinopathy. 
The intervening pathogenesis responsible 
for the conversion of carbohydrate into­
lerance to diabetic retinopathy remains 
obscure. '.. . 

Certain conclusions regarding the natu'~ 
ral history of this serious retinal disease 
can be drawn. 2% of all diabetlc$. 
become blind from Retin()pathy alone. ThiS 
is 10% greater than that of blindness from 
all causes in the general, populpti()n.· Du, 
ration of Diabetes appears to be the prf­
mary factor aff'ecting the frequency 'of 
retinopathy. 

Diagnosis before 30: 

after 5 to 9 years 
aftelr 15 years 
after 25 years 

10% 
50% 
80 to 90% 

Ageing makes the retinal vasculature 
more vulnerab!e to the diabetic process 
and makes the older patient more like:y 
than the younger one to deve,lop retino 
pathy within a given period of time (Gold­
ger, 1971). Caird and Knowles in 1969 
summarized evidence showing that the 
frequency of retinopathy may be reduced 
and the age of onset raised if control of 
diabetes is particularly strict during the 
first five years following the discovery of 
the disease. However, once most retinal 
lesions are estab:ished, metabolic control 
has little if any influence on the retino­
pathy. 

This point is controversial. Irregularities 
of the retinal veins (dilatations, tortuo­
sity, beading) may be reversible with ap-
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propriate therapeutic management such 
as diet and insulin. Permanent lesions 
such as neovascular and fibrova.scular 
proliferations appear to be- minima:ly in 
fluenced by the systema1ic effects of die­
tary management and metabolic control. 

liegresslon has been observed in appro­
ximcwvelY '1 U'1o or cases haVing neuvas­
cUlar tissue but no. vitreous com:ractlon. 
Instead 01 TOIIOWlng the course of vltreo.us 
contraction and associated haemorrnag0S, 
neovaSCUlaJ tissue simply regresses and 
atrophies, so that major exrra.vasa(lons 
are rare. The factors responsible for this 
phenomenon are ourrently unknown. They 
are obvio.us,ly important in devising a s'uc­
cessful treatment for diabetic retlnopa.t,hy 
(Ashton, 1963). 
"'The initial vascular changes in Diabetes 
oc~ur in the capillary bed. There is a, thick­
ening of the capi,llary membrane which is 
associated with increased permeability. 
Its pathologicall significance, however, is 
not known. The electron microscope has 
contributed .important inf,ormation on 
changes in the basement membrane, of the 
capillaries and other ultra-microscopic 
structures. 

The initia," vascular change in the reti­
nal circu:a.tion of the diabetic is a, venous 
engorgement which may last for several 
years. The first sign of retinopa·thy is the 
appearance of smal,l, punctate haemorr­
hagesusually around the posterior pole 
on the temporal side. Pathological changes 
occur in the basement membrane of the 
capillaries in one suffering fro.m vascul'ar 
decompensation as a result of venous ob­
struction. This is a fundament8J condition. 
Whether it results from decompensation 
of the vascular circula,tion and partial 
anoxia, Or a,s a direct result of toxaemia 
due to diabetes. is not known. 

The basement membrane undergoes 
thickening and vascularization, especially 
tha't between the mural cells and the outer 
border of the capillary. The mural cells 
(intramural pericyte) undergoes eosino­
philic degeneration. This area of the capil­
lary wall is weakened and gives way un­
der intracapilla,ry blood pressure, leading 
to the sacculated outpouching seen aph­
thal moscopica!ily as minute pin-point hae-

morrhages or capillary aneurisms. 'Seru:i1 
and blood celis exude through weakened 
capillary wa!Ils and lipid substances are 
deposited in the retina. Since the circula­
tion is poor, these substance·s remain as 
retinal exuc:btes and haemorrhages. Still 
another and more malignant phase of 
diabetic retinopathy is the formation of 
new vessels usual·ly at the disc margin 
ar.d also in the retina proper. 

This is an attempt to re-establish the 
ciroulatic n in area of venous obstruction 
and compensate for the anoxia of the re­
tina: tissue (Kornweig, 1971). 

Photocoagulation is useful· where loca­
lized areas of newly formed b:ood ves­
sels can be seen and treat~d. The study 
of the results of such treatment suggests 
the interesting an d exciting hypothesis 
the1 the progress of diabetic;: neovasoolar 
pro:'iferating retinopathy can be altered by 
reducing the amount of functioning retina. 

The retinochoroidal metabolic or hae­
modynamic balance can be altered by pro­
ducing numerous harmless, nonfunction­
ing choroid retinal scars. 

When photocoagulation i~ app:'ied be­
fore the stage of vessel proliferation, the 
symptoms of diabetic retinopatly are al­
most always reversible. By' treatment in 
t,he ear,;y stage, late sequelae with proli­
ferations, hemmorhages and retinal de­
tachment can 'ce prevented,; If however, 
vossel proliferation and fibrous change3 
are a:ready present at the ti:ll1e trea·tment 
is started, photoooa,gulation i~ too late to 
stop the progress of the disease (Wau-
bke 1971). "' 

The way in which photocoagulation acts 
in diabetic angiopathy of the .,retina is un­
known. It has been suggested that 
changes in the intravascular:" pressure or 
an improvement in the oxyg"en supply to 
the remaining un destroyed retina may 
play an important role: 

1 - Improvement in the disturbed per­
meability. The regression of impaired per­
meability indicates that after photo-coagu­
lation, a function;ng blood tissue barrier 
may be re-es~ablished. 

2 - Occurrence of a new capillary pat­
tern. The angiogram before light coagula­
tion shows typical findings in capiHary 



di;atation, micro-aneurysms, haemorr hages, 
and leakage of dye. 

The angiogram taken a year after coagu­
lation shows a patl:ern of rather large ca­
pill:::ries extending quite regularly over the 
whole posterior fundus. Some of the mi­
croaneurysms are stHI visib;e but the 
leakage 0 fthe dye has been considerable 
reduced. 

This new pattern is not a temporary ef­
fect of the treatment but a long lasting 
change in the whole capillary network. 

This is not found :n untreated eyes. The 
newly formed capi,lIary pattern which de­
velops after photocoagu;ation seems to 
demonstrate a new adaptation in both the 
haemodync:mics and metabolism of the 
refna (Waubke 1971). 

In AprH 1974, an assessment of cases 
suffering frem Diabetic Retinopathy with 
a view to trea~ment by ,light coagulation, 
was carried out at the O.P.D. along with 
Or Duncan and Dr. Cullen of Edinburgh 
University. Three hundred and thirty one 
c-ses were examined: 226 females and 
105 ma'es. The fundi of both eyes of overy 
patient were examined under fu!.! pupilJary 
dilatation. Visual acuity was also record­
ed. According to the changes found in the 
fundi, cases were divided into 5 groups 
(Table 1): 

1 - Exudative 
2 - Haemorhagic 
3 - Mixed (Haemorhagic f:lnd Exuda­

tive) 
4 Background retinopathy. Early 

microaneurysms and scattered exudates. 
5 - Proliferative retinopathy. 

In the "exudative group "(Table 2) 
extensive lipoid deposits were, found on 
the macula and around it all over the 
f,tndi. Most of the cases were;' in the 60-
69 age group. There were five cases in 
the 40-49 age group. There was a prepon­
derance of female patients over ma,:es. 
Visual acuity was found to be consider­
ably impaired, and varied from 6/12 to 
counting fingers. 

Haor.1orrhages varying in size were 
the main findings in the group 3 
(Table 3). There were 3 cases in the 40-
49 age grou;J. The Imgest number of 

109 

cases was in the 50-59 age group. Visua,1 
acuity was better than in the exudative 
group. A considerable number of these 
cases were considered suitable for light 
coagulation. 

"In the mixed group", (Tab~e 4) 
mere or less equa,1 cha,nges of the hae­
morrhagic and exudative varieties were 
found. The most numerous age group 
was the 60-69 age group. Vision varied 
from 6/12 to 6/60. There were some 
cases suitab;e for light coagulation. As 
usua,l, there were more fem,ales than 
mal'es. 

Di<:lbetic 
Table 1 

Retinopathy 
Fomales 

Ex,udative 
Haemorrhagic 
Mixed 
Proliferative 
Background 

58 
17 
18 
60 
73 

in Mal~a 

Ma'cs 
21 
12 

4 
29 
39 

Age 
40-49 
50-59 
60-69 
70-79 

Age 
40-49 
50-59 
60-69 
70-79 
80 

Age 
40-49 
50-59 
60-69 
70-79 
80-89 

Table 2 
Exudative Retinopathy 

Females 
1 
7 

34 
16 

Tab'e 3 
Haemorrhagic Retinopathy 

Females 
2 
6 
5 
3 
1 

Table 4 
Mixed] Retinopathy 

Females 

3 
10 

5 

Ma'es 
4 
5 
8 
4 

Ma:es 
1 
6 
2 
3 

Ma!es 

2 
2 



110 

"Background group", (Tab:e 5) this 
is by far the most numerous group. There 
were many more females than males. The 
main changes are minute micro-aneury­
sms, pinpoint haemorrhages, minute 
·lipoid deposits and macular oedema. These 
changes are usually found at the pos­
terior pole. Other areas however showed 
changes. Vision varied from 6/6 to 6/60. 

Most cases are found in the 60-69 age 
group. There was one case in the 20-29 
age group, and another one in the 80-89 
age group. 

"Proliferative diabetic retinopathy" 
(Table 6). In this group, there were ex­
tensive changes varying froml:arge retinal 
haemorrhages, lipoid deposits, fibrotic 
changes, retinal detachment and glauco­
ma. Vision was very much impaired. As 
many 2.S 78 cases could be considered as 
practically blind. The was ono case in 
the 20-29 age group and 2 cases in the 
30-39 age group. The numerOllls age group 
was the 60-69 age group. Fifty six cases 
were considered to benefit from treatment 
by !;ght coagulation. Another group of 
forty patients required! constant watching 
for possible treatment by light coagula­
tion. There were no indications for pituit­
ary ablation. 

Age 
20-29 
30-39 
40-49 
50-59 
60-69 
70-79 
80-89 

Table 5 
Background Retinopathy 

Females 
1 

8 
11 
41 
11 

1 

Males 

5 
7 

20 
7 

T8ble 6 
Prolife.rative Diabetic Retinop'athy 

Age Females 
20-29 
30-39 1 
40-49 3 
50-59 21 
60-69 27 
70-79 8 

Ma·les 
1 
1 
2 
6 

18 
1 

The aim of treatment by light coagula­
tion is to seal off the new vessels in order 
to prevent or at least delay the bleeding 
sequelae of neovascularization, leading to 
recurrent vitreous haemorrhages, fibrous 
tissue formation, retinal detachment and 
haemorrhagic glaucoma (Guinan 1968). 
It is known that, in some cases, new ves­
sels regress spontaneously without these 
severe effects. But this is the exception 
(Beetham, 1963; Bobree, 1964). Some­
times, too, the new vessels remain al­
most stationary for long periods. In gene­
ral, the usual course is one of prolifera­
tion. Beetham has shown that the average 
deterioration time from slight to extreme 
proiiferaive retinopathy is 5 years. 

It is main:y in the early stages that 
treatment by light coagulation seems to 
show obvious improvement both anato­
mically and functionally. One may daim 
that blocking of the progress of the 
disease and even improvement could be 
achieved by photocoagulation. Therapeu­
tic results can best be interpr!'!ted by con­
sidering the morphological details. 

Here, comparative fundus photography 
is the most useful method. Since one can 
ana.lyse microstructure changes over a 
long period of time. 
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ALTERED PULMONARY FUNCTION IN 

BRONCHIAL ASTHMA 

R. ELLUL-MICALLEF 

Department of Physiology and Biochemistry, University of Malta 

Asthma has attracted a great deal of 
attention over the centuries both because 
it is common and because of its frequent 
dramatic manner of presenta'tion (Ellul­
M icallef, 1976). Up to com pa ratively re­
cently, knowledge of physiological 
changes occu rring in aS1:h matic patients, 
both during an attack and following 
therapy has been scanty. Over the past 
few years various tests have been deve­
loped enabling the clinical pulmonary phy­
siologist and the chest physician to mea­
sum a number of different variables. It is 
only by considering all the changes in pul­
monary function which take place in this 
condition that a reasonably clear picture 
can be obtained and a rational approach 
to therapy instituted. In this article discus­
sion 'Of altered pulmonary function in asth­
ma includes changes in: 

(i) Airway resistance. 
(ii) Lung volumes. 
(iii) Lung elastic recoil pressure. 
(iv) Pulmonary diffusing capacity. 
(v) Arterial blood gas tensions and! pul­

monary gas exchange. 

(i) Airway resistance in asthma 
Increased and variable airway resis­

tance may be said to be' the physiological 
hallmark of bronchial asthma. In general 
the forced expired volume in one second 
(FEV, ), the maximum mid-expiratory flow 
rate (MMFR) and the peak expiratory flow 
rate (PEFR) are found to be decreased 
from: the predicted values and are likely 
to be related to the severity of symptoms. 
The ratio of the forced expired volume in 
one second to the forced vital capacity is 
a,lso found to be reduced. Subu,ective im­
provement in the patient's condition is not 
always reflected in a proportional change 
in these tests. Clinical improvement may 

occur whi'le some spirometric tests such 
as the FEV 1, remain unaltered. The im­
provement may be reflected by a decrease 
in lung volumes (Woolcock & Read 1966; 
Weng and Levinson. 1969). 

Airway resistance (Raw) as measured 
by body plethysmography is believed to 
provide a direct measurement of the re­
sistance to the flow of air. The Raw is al­
ways increased, frequen1:ly very consider­
ably, and the specific conductance 
(SGaw), that is, 1:he conductance divided 
by the thoracic gas volume at which the 
airway resistance' is measured, correspon­
dingiy decreased during the acute phase, 
both indices retu rning towards normal 
values as the patient's condition improves 
(Lapp Le Roy and Hyatt 1697; McFadden 
& Lyons 1968, 1969; Pelzer & Thomson 
1969; Fisher et all 1970; Daly 1971). An 
increased Raw has also been found in 
some symptom free asthmatic patients 
(Ruth & Andrews 1959; Bernstein & 
Kreind!er 1963). Cade et al (1971) pro­
voked bronchoconstriction in symptom 
free asthmatic subjects with nebulized 
metacholine. They found that pulmonary 
resistance increased within one breath of 
the metacholine inhalation and was the 
measurement of lung function which 
changed most in response to dwa when it 
was compared with chan~es in FE'V, and 
lung vo:umes obtained by helium dilution. 
Airway resistance is of course also in­
creased in chronic bronchial asthma; it has 
been shown todiecrea'Se on corticosteroid 
Fldminitration (Ellul-Micallef et a!, 1971, 
1972, 1974). 

(ii) Lung Va'umes 

The vital capacity is generally decreased 
in asthma and is usually more severely 
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diminished the greater the degree of 
airway obstruction. A decrease in vital 
capacity commonly persists during the 
sY'r,lp':G::TI' free phase of bronchial asth:r,a 
(Levine et al 1970). Lowell et al (1955) 
used the vital capacity to forNow changes 
in Clsthmatic patients, but it proved to be 
a less sensitive index than the dYnamic 
ventilatory tests. A number of reports 
have appeared in which measurements of 
the total lung capacity (TLC), functional 
residua-l capacity (FRC) and residual 
vo:,ume (RV) in asthmatics were found to 
be elevated, thus reflecting the presence 
of a certain degree of hvperinflation. A re­
versib:!e increase in TLC was first doou­
mented in asthma as early as 1934, when 
Hurtado and Kaltreider observed a de­
crease in TLC foHowing the a.dministration 
of adrenaline to patients with a'cute asth 
ma. Since then a considerable number of 
papers reporting the changes in lung 
volumes that occur during acute asthma 
and the period of recovery have been pub­
lished (Woolcock and Read, 1965; 1966; 
1968; Meissner and Hucth-Jones 1968; 
Weng and Levison 1969; Pallmer and Dia­
ment 1969; Stanescu and Tetulescu 1970; 
Mayfield et aL 1971; Freedman E"t at 1975). 
Lung volumes have also been reported to 
be elevated in chronic asthma returning 
towards predicte,d normal va'!ues after 
corticosteroid therapy (Ellul-Micallef et al 
1971, 1974). 

In general, the more severe the degree 
of airway obstruction the greater the 
2mount of hyperinfla,tion present, shown 
by an elevated TLC, FRC and RV; a:1I in­
dices tending to decrease following suc­
cessful treatment. In some of the patients 
reported by Wool cock and Read (1965) 
the FRC during acute asthma was greater 
than the TLC after recovery. In these pa­
tients tidal breaithing during severe ob­
struction must have been taking place at 
a higher level than the point of maximal 
inspiration after recovery. Mead, Milic­
Emili and Turner (1963) c1a.im that inhi­
biting refle,xes norma,lIy limit the degree of 
voluntary lung inflation; if this is true, then 
one must presume that such reflexes are 
modified in asthma. Palmer and Diament 

(1969) simi'larly found that in asthma as 
the airway obstruction increased there is 
a progressive hyperinflation of the lung 
and that when the obstruction is reduced 
by a bronchodilator, hyperinflation be­
comes less. Of the indices of hyperinfla­
tion they found that only RV /TLC% cor­
related oonsistently with the dynamic lung 
vo:,umes and regard it as the best single 
measurement of hyperinflation in this 
condition. 

Various studies have now been report­
ed in which serial measurements of FRC 
by a he:ium dilution method and thoracic 
gas vO'lume by body plethysmography 
have been carried out in asthmatics during 
the acute attack and the subsequent re­
covery period (Meisner and Hugh-Jones 
1968; S'tanescu and Teculescu 1970). In 
general, plethysmography yielded signfi­
cantly larger FRC values than did the he­
lium method. The differences wer'3 greatest 
when the asthma was most severe and 
decreased during olinical recovery. As the 
helium dilution method reflects the volume 
of vcntil,ating parts of the 'lung, there ap­
pear to be portions of the lung which fail 
to ventilate during the time involved in 
helium equWbration. 

Hyperinflaticn may persiSt in the asth­
matic patient even in the symptom free 
phase (Beale et al 1952; Gold et a,l 1967; 
Levine et a,l 1970). An increase in FRC 
may be compensatory to the decreased 
bronchial calibre found in as~hma and to 
a certain extent this may have a guy-rope 
efflect in helping to maintain the patency of 
the airwa,ys. This is not obtained without 
a disa::!ivantage to the patient, for as the 
lung volume increases, compliance dimi­
nishes progressively so that the further 
inhalation of a given volume of air re­
quires the production of a higher transpul­
monary pressure difference because the 
patient is breathing on a flatter part of the 
Pressure-Volume (P-V) curve. The elastic 
work of inspiration wi,11 be greatly in­
creased and presumably must make con­
siderahle contribution to the patient's sen­
~ation of dvspnoea. Asthmatic patients 
thus often find as much diffioulty with 
inspiration as with expiration. 



(iii) The Lung e~ast:c recoil pressure 

in Asthma 

In 1963, in two separate studies, Mack­
lem and Becklake, and Ting and Williams 
both reported mean insp,iratory static 
pressure-vGlume (P-V) curves in normal 
subjects, in patients with asthma and in 
those with emphysema!. In both studies 
the P-V curves for symptom free asthma­
tics were shifted upwards and to the left 
a 3 compared with the mean curve fGr 
normal subjects; i.e. it appeared that the 
lung elastic recol pressure, Pst(l), was 
reduced. Maok'lem and Becklake (1963) 
corrected fOr the increased lung volume 
seen in some of their subjects by calou­
latin!l the "over-a:1 compliance' (Mead et 
al 1955), i.e. the ratio of TLC to the ma­
ximum negative intrapleural pressure. This 
correction reduced the, difference between 
the normal grQup and the group of asth­
matics but accentuated the IGSS of elastic 
recoil in the group with emphysema. Work 
by Tooley and his associates (1965) pro­
vide3 supporting evidence. 

Sevoral workers have since measured 
Pst(l) in asthmatics both during exacer­
bations as we'll as in symptom free phases 
to tiY and establish whether it is indeed 
reduced in asthma (Gold, Kaufman and 
Nadel 1967; Woolcock and Read 1968; 
Finucane and Colebatch 1969). Gold and 
his associates showed that the Pst(l) 
was decreased at all lung volumes in 
seven of their twelve asthmatic subjects. 
After a week's treatment with corticoster­
oids and bronchodilators, the increa,se in 
airway resistance and in lung volume re­
verted to normal and their P-V Durves 
moved back to the normal range, in all 
the patients but one. In the latter, a further 
week of treatment finally reversed a'lI ab­
normalities. Gold a:so ind:.Jced bronchocon­
striction in four asthmatics who had nor­
mal P-V curves and in one normal s'ub­
ject, with a 0.03% histamine phosphate 
inhalation. A,lthough this resulted in a 
mean airway resistance of 320%' of the 
pre-inhalation va,lue, the Pst(l) remained 
normal. Acute hyperinfi'ation of the chest 
in a normal suhject for en ho,ur a':so re­
sulted in insignificant changes in Pst(I). 
It thus appears that IGSS of lung elastic 
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recoil pressure is slow to develop. Wool­
cock and Read (1968), reported a de­
creased Pst(l) in six out of their ten asth­
matic suhjects, during an exacerbation of 
symptoms. Unlike Gol'd's patients, after 
in~ensive therapy, although the airway re­
sistance returned to normal in almost all 
the patients, the loss of lung elastic recoH 
and hyperinflation persisted in five sub­
jects. 

Finuncane and Colebatch (1969) asses­
sed the elastic properties of the lung in 
patients with asthma, emphysema and in 
norma!s, by measuring the static P-V 
curves of the lung during de,~lation from 
TLC after a standard volume history. The 
P-V characteristics of this study thus re­
flect mainly the elastic properties of lung 
tissue since the pulmonary retractive pres­
sure was measured during deflation from 
TLC when ,lung surface forces contribute 
least (Radforo, 1946) In three of the four 
asthmatic patients studied there was a 
pers.istent reduction of pulmonary elastic 
recoil pressure despite relief of airway ob­
struction for six weeks or longer. This 
finding agrees with that o.f Woolcock and 
Read (1968) and it seJms likely th8t 
some patients with severe asthma might 
have a more or less permanent reduction 
of Pst(I). 

The cause of the loss of elc:lstic recoil 
o.f the lungs in asthmatic subjects is un­
known. According to Mead (1961), the 
static P-V curve is depen dent on two fac­
tors: the tension exerted by surfactant and 
the elastic properties of pulmonary tissue. 
The tissue component of the elastic re­
traction o.f the lung resides in the close 
association and architectural arrangement 
'Of collagen and elastin fibres in the respi­
ratory bronchioles, alveolar ducts and al­
veoli (Pierce and Ebert 1969). In emphy­
sema this fibre network is disrupted 
(Wright 1961) and elastic retraction of 
the lung would be expected to be and is 
in fact reduced. In asthma the fibre net­
work is intact (Gough 1955) and hence 
other factors must be responsible for the 
loss of elastic recoil. Gold et al (1967) 
have suggested that prolonged distension 
of the connective tiss'ue of the lungs caus­
ing temporAry structural deformation Is a 
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possib!e explanation. Other alternatives 
that must be considered are that the 
changes could be related to the forces 
exerted by surfactant; or the changes may 
be due indirectly to a reduction in perfu­
sion to some alveoli, which affects their 
producton of surfactant or of another pro­
duct important to the normal retractile 
forces. 

Finucane and Colebatch (1969) sug­
gested that the loss of elastic recoil' could 
be the result of a reduction of tisslJe forcee 
('ue to tissue stress-relaxation (Marshall 
G Wid;r.ombe, 1961). In asthma, stress­
relaxation may occur in those parts of the 
lung he'd inflated by airway closure. Theo­
retical:y, the reduced retractive pressure 
in asthma could also involve increased 
recruitment of surface active molecules 
consequent UPOn prolonged over-expansion 
of the lung (Tierney & Johnson 1965). It is 
known that the surface tension of a liquid 
is inversely related to the concentration of 
surface-active molecu~es in the surface (Da­
vies & Rideal 1961). 

Woolcock and Read (1969) suggested 
that hyperinflation of the lung, may itself, 
cause a reduction in lung elastic recoil in 
a manner in which they could not exp:ain 
fully. They 'looked at the problem from the 
opposite point of vie.w from that of Gold 
and his associates. The latter considered 
the loss of elastic recoil to be responsible 
for the hyperinflation in asthma. I,f hyper­
inflation of the lunqs itself causes a re­
duction in elastic recoil, then a residual ab­
normality in the airways sufficient to main­
tain a degree of hyperinflation could ac­
count fOr the apparent loss of lung elas­
tiCity in symptom free asthmatics. This 
could possibly acco'unt for the diff~erences 
in results reported by Gold et al (1967) 
and Woolcock and Read (1968). All the 
'patients reported on by Gold and his co­
workers had normal lung volumes when 
the' lutlf1 elastic recoil was measured aftp.r 
a week's therapy, whilst those reported 
On in the other two studies had persistent 
hYP8rinflation. 

I n a recent pa per, Peress et a" (1976) 
reported findings which indicate that the' 
incre'Bse in Total Lung Capacity in acute 
asthma results from a combination of loss 

of lung e:astic recoil, increased outward 
recoil of the chElst wall and increased 
strength of contraction of the inspiratory 
muscles. They suggest that this may be 
the result of a rapid change in the elastic 
properties of lung and chest wall. Such 
properties have up to now been regarded 
as fixed and immutable. 

(iv) The pulmona,TY diffusing capacity 
in Asthma 

The measurement of the pulmonary dif­
rusing capacity (D Leo) in asthm3 has 
produced discordant results. Some work­
ers have clElimed that diffusing capacity 
values remain remarkably normal but 
others have shown that a considerab!e re­
duction may be present. Among the' first 
to report normal values were Bates (1958) 
and Macklem and Becklake (1960) who 
used a steady state method to measure 
DLco Macklem and Beck:ake reported 
that both DLco and elastic recoil were 
well preserved in asthma' and contrasted 
this with the decrease in both variables 
that occurred in the emphysematous pa­
tients they studied. They found', that at 
equivalent values of pulmonary conduct­
ance, emphysema is characterized by a 
considerably lower D Leo than asthma. 
Normal values for diffusing capacity have 
also been reported when this was mea­
sured by the single breath method (Bur­
rows et al 1961; Kanaqami et al 1961; 
McFadden and Lyons 1968: Meissner and 
Hugh-Jones 1968; Da,ly 1971). The diffus­
ing capacity was found to be normal even 
when the FEV1 was markedly decreased 
(Beri!efi and Ostiquy 1967; McFadden and 
Lyons 1968; Oqilvie 1968; Meissner and 
Hugh-Jones 1968). 

On the other hand, Palmer and Dia­
ment (1969, 1970) usinn the sinnle breaTh 
method measured the diffusing capacity in 
all grades of severity of asthma and found 
that it fell signficantly as the degree of 
asthma became more severe. l'hey report­
ed a mean value for DLco of 16.2 :t 7.3 
ml/min/mmHg when the FEV% was less 
than 40% (the predicted being 26.1 ± 
2.70 ml/min/mmHg); this value improved 
when salbutamol was administered. Weng 
and Levinson (1969) measured the diffus-



ing capacity by the steady state method 
in thirty asthmatic children during an 
acute attack and repeated the measure­
ments when they were in a symptom-free 
status. They found that it was significan1!ly 
reduced during an acute attack but return­
ed to the normal range during the symp­
tom free period. The indices DLco/TLC 
and DLco/FRC which were markedly re­
duced during the attack remained signifi­
cant:y lowm than normai during the symp­
tem freo period. These findings have been 
supported by the work of Levine et a,1 
(1970) who using a steady state method 
report a lower than predicted value in a 
group of s!x sym:Jtom free asthmatcs. 

Pecora, Bernstein and Feldman (1966) 
measured the diffusing capacity by the 
single method in twenty six children with 
intractable asthma. They reported that in 
sixteen children with hyperinflated lungs 
the diffusing capacity was greater than 
predicted, whilst in the ten children who 
had no pulmonary hyperinflation t:he diffus­
ing capacity was normal. They suggested 
that this increase is due to a moderate in­
crease in su~face area of the lung and a 
grc·,ater decrease in the thickness of the 
alveolar membrane. Ogilvie (1968), too, 
reports higher than predicted values in a 
number of asthmatics, and points out 
that an imbalance between ventilation and 
perfusion can sometimes result in errone­
ously high values. 

Forster (1957) in his classical review of 
the processes of pulmonary difflusion and 
their assessment refers to the errors 
which may be introduced by non-unifor­
mity of various variables. Although the 
concept of a diffusing capacity is not a 
difficuh one to envisage, the details of its 
measurement and the interpretation of the 
resu:ts obtained by the various techniques 
are far from straightforward, especial:ly in 
clinical conditions in which 1:here is inho­
mogeneous distribution of alveolar gas. 
Bates, Macklem and Christie (1971) have 
ascribed the difficulty in sorting out the 
apparent discrepancy of the diffusing ca­
padty values in asthma obtained by 
various workers to four main factors -
patient selection, variation in degree of 
airway obstruction, differences in techni-
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qi.:O and the uncertain interpretation of re­
sui:s obtained from induced bronchocon­
striction. Difficulty often arises, when se­
lectino patients, in differentiating between 
thoso suffering from asthma and those 
with chronic bronchitis with a degree of 
emphysema. 

However, the interpretation of reports 
on diffusing capacity in bronchial asthma 
is perhaps most seriously hampered by the 
variety of methods used in its determina­
tion. It is obvious that each methOd mea­
sures something different and probahly 
none measures the true diffusing capacity 
of the 'pu:monary membrane'. The accu­
racy of each methOd for measuring this 
index of pU1lmonary function depends on 
certain critical assumptions about the re-
13tive uniformity of blood flow, ventilation 
and alveolar volume and if one of these 
assumptions is incorrect the' measurement 
becomes biased. Since the assumptions 
are diff'crent for each method of measure­
ment, a given type of non-uniformity in 
the lung is bound to bias the diffusing 
capacity measured by one method more 
than by another. This possibly accounts 
for most of the discrepancy between the 
various reports. Ohman et al (1972) mea­
sured the diffusing capacity in ten symp­
tomatic asthmatics by both the single 
breath and steady state methods before 
an d after treatment. The diffusing ca'pacitv 
measured by the single breath method 
was greqter than predicted on both occa­
sions. The mean pre-treatment value ob­
tained by the steady state method was 
51 % of the predicted and it went up to 
66% of the predicted following therapy. 

The severity of the disease during which 
the measurement is made' is another im­
portant factor to keep in mind when as­
sessing results. Tests of diffusing capacity 
must be to a greater or lesser extent in­
fluenced bv ventilation-perfusion abnonma­
lities (Apthorp and Marshall 1961). Thus 
although the sin~le breath method is said 
to be less sensitive to ventilation-perfu­
sion (V /Q) abnormalities, in severe cases 
an impaired distribution of inspired air, re­
\lional V /Q variations and the DI/Q ratio 
can decrease 1:he value of the transfer fac­
tor obtained by thel single breath method 
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(Piiper and Sikand 1966). The transfer of 
gas in bronchial asthma thus appears to be 
more impeded by failure to de1liver inspired 
gas to the atveolar surface than by inter­
ference with diffusion through the 'pulmo­
nary membrane'. 

(v) Arterial blood gas tensions and 
pufmonary g,315 exchange. 

Very little attention was paid to the 
changes that occm in b:ood gases dur­
ing asthma until comparatively recent­
ly. Bate's and Christie (1964) stated that, 
"the patient with moderately severe bron­
chospasm but not in status asthmaticus 
only rarely shows any significantabnor­
mality of arterial oxygen saturation or CO 2 

tension". It had been generally assumed 
that the PaC0 2 is usually normal or low, 
due to hyperventilation until the terminal 
stages of status a,sthmaticus, when the 
PaG0 2 rises rapidly and respiratory failure 
supervenes (Marchand and van Halsselt 
1966). Before the important paper of Tai 
and Read in 1967 there had only been oc­
~asional reports of blood gas disturbances 
in bronchial asthma (Herschfus et a,l 1953; 
Williams and Zohman 1960; FePdman 
1962) . 

Tai and Realdl (1967) were the first to 
report carbon dioxide retention and mark­
ed respiratory acidosis in twelve patients 
admitted to their care in status asthmati­
cus. Their data showed that in other pa­
tients with only moderate clinical severity 
considerable hypoxaemia could also be 
present. SimHar results have now been 
reported by a number of different worke!rs 
(Rees, Miller anG' Donald 1968; McFadden 
Clnr:!' Lyons 1968; MeissnN Clnd Hugh-Jcnes 
1968; Miyamoto et a! 1970; Rebuck and 
Reed 1971). Arterial' P0 2 levels belows 60 
mmHg may be associated with PC0 2 

levels varying between 30 and 80 mmHg; 
such a level of Pa0 2 is commonly seen 
wh('n airway obstruction is severe, with 
an FEV, be:ow 30% of the predicted nor­
mal value. 

Flenley (1971) states that if milder 
cases are included the fall in PaO z seems 
to bear a roughly ,linear rel'ation to the 
FEV1; normal Pa0 2 values being usual 
when the FEV1 is above 2 litre's. Tai and 

Read (1967) found a general correlation 
between the degree of reduction of the 
FEV1 and the extent of disturbance of 
blood gas tensions in their study of sixty 
four patients with moderately severe asth­
ma'. They pointed out that FEV1 levels of 
Iless than a litre were especially associated 
with a significant reducti'on of arterial P0 2 • 

IHowever, it should be stressed tha,t the 
correlation is not good enough to make 
FEV1fevels greater thana litre a reliable 
index of a fairly normal arterial oxygen ten­
sion. Palmer and Diament (1968, 1969) 
reported a, correlation between Pa0 2 and 
the RV /TLC%, hypo'xaemia becoming pro­
pres:sively more severe as hyperinflation 
develops. 

Rees, MHlar and Donald (1968) follow­
ing the clinical course and a rte riall blood 
gas tensions of twenty four patients in sta­
tus aisthmaticus, found that hypoxaemia 
was invariably present, was frequently 
quite marked and persisted despite exten­
sive therapy sometimes for weeks. Most 
patients were normocapnic or even hypo­
capnic. When severe hypercapnia was 
present the patients generally died. They 
found that changes in PaC0 2 were inver­
sely related to changes in pH,and patients 
with severe hypercapnia also had metabo­
lic acidosis. The pulse rate correlated well 
with Pa0 2 and in the severely hypoxaemic 
patients the frequency exceeded 130 
beats/min. McFadden and Lyons (1968) 
studied ninety one patients during an acute 
aS1:'hmatic attack. All their patients had hy­
poxaemia but hypercapnia was only pre 
sent in eleven patients, and was not found 
till the FEV1 fell to below 20% of the pre­
dicted va,lue. Hence despite the fact that 
CO 2 retention is a prominent feature in 
some asthmatics with marked airway ob­
struction, low PCO, va,lues indicating hy­
perventilation are frequently encountered. 
Hypocapnia and respiratory alkalosis was 
present in about 80% of the patients stu­
died hy McFadden and Lyons. These 
studies have now established the fact that 
hypoxaemia, often of a dangerous degree 
may be present in asthmatic patients, and 
that severe hypercapnia is not usuallv pre­
sent except terminally. Feldman (1962) 
pointod out the grave prognostic signifi-



cance of an increase in PaC0 2 in adults 
with severe asthma. 

The accompanying disturbance in the 
acid-base balance as re'flected in the arte­
rial blood, shows that the hypercapn:a in 
most of these patients probably develops 
acutely. Flenley (1971) ana,lysing the data 
from various authors (Mithoefer et al 1968; 
Tabb and Guerrant 1968; Tai and Read 
1967; Downes et a,1 1968; Simpson et al 
1968) conc:uded that chronic elevation 
of PC0 2 is re:atively uncommOn is a,sth­
ma. The increased renal reabsorption of 
bicarbonate which is an important defence 
against respiratory acidosis would appear 
to be too slow a mechanism to be of great 
importance in acute asthma, where dan­
gerous hypercapnia may develop very 
acutely. Mithoefer ot al (1968) have found 
that correction of the respiratory acidosis 
by infusion of sodium bicarbonate was 
valuable in treating intractable asthma, but 
others seem to have had less success 
with this approach (Flenley 1971). 

Hypoxaemia, with or without CO 2 re­
tention, implie's a maldistribution o,f venti­
lation and perfusion in the lungs which is 
shown by increased! alveolar arterial 
tension differences for oxygen (A-a) 000 
and higher ratios of physiological' dead 
space to tidal volume (VD/VT). A higher 
than normal (A-a) 00 2 and VD/VT has 
been shown to be present both during the 
acute attack (Field 1967; Meisner and 
Hugh-Jones 1968; Valaibhiji 1968), in chro­
nic asthma (ElJul-MicaiJef et ai, 1972), as 
we'l as di:.J.ring the svmptom free phase 
(Levine et al 1970; WaddeH et al 1967). 
Although 'uneven distribution of pulmo­
nary ventilation in asthma has, been re­
cognised for a long time in both the acute 
phase (Ba :es 1952; Fowler etal 1952; 
Herschfus et al 1953; Malmberg et a,1 1963; 
Bates et al 1968) and in th0 svmptnm free 
period, (Bea:e' et al 1952), the effect of 
this on t'he distribution of pulmonary blood 
and the ventil'ation-perfusion relationships 
had until comparatively recently received 
less attention. Single cases of asthma 
with V IQ disturbances had been reported 
by Dona,ld et al (1952) and by West et 
al (1957). Ledbetter et al (1964) in a 
study of asthmatic children reported that 
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an abnormally high percentage of the car­
diac output perfused the 'slow' or poorly 
ventiiated compartments in the lungs. 

The presence of adaptive mechanisms to 
divert blood flow away from poorly venti­
lated regions of the lung were postulated 
by Barcroft (1930), Anthony (1930). and 
Haldane (1935). The observation that hy­
poxia causes an elevation of pulmonary 
artery pressure probably secondary to pul­
monary vasoconstriction led von Euler and 
U:~estrand (1946) to suggest that pu:mo­
nary hypoxia might play a role in control':­
ing the distribution of pu~monary blood 
flow. Recent work ha3 in general confirm­
ed these suppositions. It is now genera>lIy 
accepted that the concentration of gases 
in the alveoli determine the resistance to 
blood flow in the adjacent vessels, and 
that the chemical stimuli f'or this ,local va­
somotor control are hypoxia and to a les­
ser extent acidosis (Liljestrand 1958; Fish­
man 1961; Fishman 1969). Other wo~kers 
(Severinghausandl Stupfel 1957; Arbore­
lius 1965) have also shown that a de­
crease in bronchiolar PC0 2 wHI redirect 
ventilation away from poorly perfused 
areas of the lung. 

Although it seems unlikely that local al!­
tel:-ations in perfusion could possibly com­
pensate for the unevenness of ventilation 
in bronchial asthma, there is a lot of 
evidence to suggest that such homeosta­
tic mechanisms, do exist in asthma, and 
that they tend to reduce the V IQ defect 
by decreasing the blood flow of underven­
tilated lung units. Factors disturbing these 
homeosta,tic mechanisms would be expect­
ed to result in an increased V IQ abnorma­
Ility. Thus, the administration of oxygen, 
presumab:y, by abolishing pulmonary va­
soconstriction in hypoxic regions, resulted 
in a worsening of t:he ventilation-perfusion 
imbalance in asthmatics as shown by an 
increase in the (A-a) 00 2 and VD/VT 
ratio. Breathing pure oxygen has been 
shown to have no effect on the pattern of 
V IQ ineQUAlity i'n nonmai sllb:;~cts or in 
patients with chronic lung disease (Riley, 
Cournand and Donald 1951; Larson and 
Severinghaus, 1962; Core and Bishop, 
1963). Such a deterioration occurred not 
only in the aoute phase of their illness 
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(Field 1967) but also in the symptom free 
period (Valabhji 1968); suggesting that 
during the latter phase a compensatory 
reduction of blood flow to underventilated 
parts 'Of the lung might still be present. 
Supporting evidence for the existence of 
p:..dmonary vasocontriction in asthmatics 
when symptom free has been produced' by 
lrnell and Noredgren (1966) who infused 
acetylcholine into the pulmonary artery of 
nineteen asthmatics and observed a re­
duction in arterial' oxygen saturation in 8111 
but one. Valabhji (1968) reports a very 
smalfi contribution of veno-arterial shunt of 
3.7 ± 1.4% to the hypoxaemia present in 
their acute asthmatic patients. This is per­
haps surprising in view of the widespread 
mucus plugging of the' small airways that 
has been reported in asthma. The absence 
of a significant veno-arterial shunt could 
perhaps be explained On the basis 'Of a 
diversion of blood flow from non-ventila't­
ed areas of the lung,s as a result o,f pul­
monary vasoconstriction. 

A large number of studies on regional 
pulmonary ventilati'On and perfusion in 
asthmatics using lung scanning following 
the inhalation of radioactive gases such as 
Xe l33

, the intravenous injection of p3l 

macroaggregated albumin, as well as the 
inhalation of an aerosol containing Tc99m 

- iron complex, have now been carried 
OUt both during the acute attack and in 
remission (Woorcock et al 1966; Mishkin 
& Wagner 1967; Mishkin et al 1968; Hech­
scher et al 1968; Wilson et al 1970; Despas 
et al 1970). Most measurements showed 
well demarcated local ventilation and per­
fusion defects. Although the areas of hy­
poventilation generally showed decreased 
perfusion, it has been reported (Wils'On 
et 811 1970) that the perfusion was fre­
quently ,less effected than ventilation. Lung 
scans showed that the V IQ imbalance 
frequently appears to be widespread in 
asthma. In neneral, repeated' studies during 
improvement of symptoms showedl nor­
malisation of ventilation-perfusion patterns 
in areas which were previously involved; 
however, defects arising in new areas 
helve also been 'Observed (Mishkin et al 
1968; Heckscher et al 1968). 

Novey and his associates (1970) have 

studied early ventilation-perfusion changes 
following the induction of asthma by 
means of pollen, metacholine and exercise. 
They reported mUltiple focal V IQ abnor­
ma:ities appearing within minutes of in­
duction of asthma. The regional ventila­
tory abnormalities were greater than those 
of perfusion although similar in distribu­
tion. Although hypoxia is genemlly accept­
ed as being mainly responsible for I'ocal 
pulmonary vasoconstriction, other mech­
anisms may also be involved in the cau­
'sation of regional bl'Ood flow defects. 
These include mechanical occlusion of the 
capillaries by high intra-alveolar pressure 
at sites of regional hyperinflation. (Des­
pas et al 1970). 

Conclusion 

Although no agreement has yet been 
reached on a definition of asthma (Work­
ing Group 'On the Definition of Asthma 
1971), none would contest that the main 
pathophysiological hallmark of this disease 
is a variable increase in airway resistance 
to the ,flow air due to widespread nar­
rowing of the airways. The actual site of 
such narrowing is still a matter of some 
controversy. Evidence for obstruction at 
both a peripheral leve·1 (Cade et ai, 1971; 
Chan-Yeung; 1973) as well as in the large 
airways (Du:,fano, 1966; Mildon et ai, 1974) 
has been produced. It is probable that 
narrowing is present in both the large as 
well as in the small airways (Ellul-Mical­
le,f, 1974); small airways narrowing being 
the determining feature in acute asthma. 
Hyperinflation frequently occurs and it 
has now become widely recognized that 
this may be present when the more com­
mon spirometric indices used for detecting 
airway narrowing are normal; indicating 
an attempt on the part of the asthmatic 
patient to overcome the 'Obstruction pre­
sent by breathing at a higher lung volume. 
Further research is necessary to elucidate 
the precise nature of the changes in lung 
e;I'8stic recoil and pulmonary diffusing ca­
pacity that have been reported in asthma. 
Blood gas changes in the disease, often 
of a severe nature, are now an established 
fact and aopear to be mainly due to V IQ 
abnormalities. 
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THE INTRAD'ERMAL LEISHMANIN TEST AS AN 

EPIDEMIOLOGICAL TOOL 

F. F. FENECH 

Department of Medicine, University of Ma:ta 

Mallta had been an endemic area for 
Kala-azar long before Critien made the 
diagnosis of the first case of infantile leish­
maniasis in 1911. There is no doubt that 
the dramatic drop in the incidence which 
has occurre'd since 1948 must be related 
to the general improvement in sanitation 
and the' standard of housing as well as to 
such other measures as the suppression of 
the insect vectors and elimination of the 
animal reservior (Cachia and Fenech, 
1964). Between 1970 and 1974, the aver­
age annual incidence was six cases; how­
ever, in 1975, there were 20 cases of 
Kala-azar, an incidence simHar to the 1960 
fiaures. Recent studies by Pampig,lione et 
al (1975) in Ita:y, have provided further 
evidonce that clinically obvious cases of 
Kala-azar represent a minority of infected 
people, the majority developing no symp­
toms at all or only .a few symptoms and a 
spontaneous recovery. This is not sur- ~ 

prising as this state of affairs occurs in ~ 
other infectious diseases. Manson-Bahr ~ .... 
(1961) used the intradermal I'eishmanin ~ 
test successfully as an epidemiological U 

tool in his studies on leishmaniasis in Ken- ~ 
ya. It is worth noting that the leishmanin 
test bears a similar relationship to leish­
maniasis as does the tuberculin test to tu­
berculosis. Pampaglione et al (1975) also 
demonstrated its usefulness in Mediterra­
nean Kala-azar. The purpose of this pre,li­
minary study was to confirm the hypothe­
sis that actual cases of Ka1la-azar are a 
microfocus o·f infecticn in the community 
as well as to assess the usefu:ness of this 
skin test in epidemiological work. 

Mnterial and Results 

The household contacts of the 40 cases 
of Leishmaniasis reported in the years 
1972 to 1975 were invted to take part in 

the study; however, only 28 families 
agreed to participate. 186 household con­
tacts as well as 28 recovered cases were 
tested with a leishmanin preparation pro­
vided by Professor Pampiglione of Bolog­
na, Italy. The antigen was injected intra­
dermally into the forearm in a dose of 
0-1 m:. The size of the reaction was read 
after 48 hours and an area of indurato'l 
over 5mm in diameter was considered as 
positive. A control injection in the oPPC­
site forearm was not used. 
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Discussion 

The leishmanin skin test, like the tuber­
c:Jlin test, becomes positive when cell 
mediated immunity develops. An essential 
prerequisite for such an event is the pre­
sence of leishmania in the body irrespec-
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tive of whether Or not c::nical manifesta­
tions have appeared. The porcentage of 
positivity in the various age groups pro­
vides information of the degree of distri­
bution of the disease in the community. 
Figure I shows that there is a steady in­
crease in positivity with age, reaching a 
level of 73% in those over 45 years. The 
gradual increase in posltlvlty with age 
does suggest that there has not been a 
sudden change from a high to a low. 
level of transmission. In such a situation, 
the development of certain environmental 
changes sLlch as 2n increase in the vector 
or reservoir population could exp:ain the 
relatively high incid8nce of Kala-azar in 
1975 as compared to the previous years. 
It is also interesting that the disease is 
also affecting older patients; in fact, pa­
tients nver the age of 10 years accounted 
fer 23% of a total of 61 patients in the 
yoars 1970 to 1976 as compared to less 
than 3% in the period 1947 to 1962 
(Cach'a and Fenech, 1964) It is likely that, 
whilst in the past most of the adult pa­
tients were immune due to subclinica-I in­
fection. it is less so now .. lihis is borne 
out by the high leishmanin positivity rate 
in the over-45-years group as compared to 
the younger age groups. 

Another interesting feature is that 
whilst the sex of patients does not appear 
to influence the incidence of the disease 
(Cachla and Fenech, 1964), there was a 
definite' higher leishmanin positivity rate in 
male household contacts as compared to 
females (Figure 11). This is similar to what 
has been found in other studies in Eastern 
Sic'ay (Pampig!ione et ai, 1975) and I<en­
ya (Southgate and Orie-do, 1967). 

t is likely that the leishmanin skin test 
can prove as useful in the study of the 
epidemiology of leishmaniases as the tu­
berculin test in tuberculosis. Moreover, 
Pampiglione et al (1976) have also sug­
gested a more practical use for it. As 
leishmanin posivity develops in asympto­
matic cases ea:'ly and p~actically at the 
same time as patients presenting with the 
clinical illness, the presence of a positive 
leishmanin test in household contacts as­
sociated with a nogative test in the ill 
patient might suggest the diagnosis of 
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Kala-azar in the affected individual. This 
observation, if confirmed, has useful dia­
gnostic implications epecia:ly when Kala­
azar affects adult pationts as, in this group, 
the clinical presentation is very often 
atypical (Fenech, 1976). 

I would like to thank Professor S. Pamp­
glione for supp:ying the leishmanin antigen 
Dnd Professor H. Gil;es for helpful advice. 
My thanks are also due to Drs. R. Ellul­
Micallef, A. Caruana Ga'lizia and C. Mallia 
for all their help. 
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MALARIAL NEHPROSIS 

by H.M. GILLES 

Department of Tropical Medicine, University of Liverpool 

EPIDEMIOLOGICAL DATA 

Convincing evidence of an association 
between "P,11asmodiulm ma:lariae" and the 
IlGphrotic syndrome in children has accumu­
lated over the years. The epidemiological 
data inolude (1) case-hisltory reports of 
the rel'altive preva:lence of "P.mallariae" in 
nephrotics and controlls (2), comparisons 
of the incidence of the nephrotic syndrome 
in the tropics with thart in temperate coun­
tries, and (3) time-trend studies of the ef­
fects of malaria control on the incidence 
of nephrosis. 

Case-history studies: 
Wa'tson (1905) reviewing the clinical 

features of "P.ma'lariae" infections, remark­
ed on the presence of oedema and allbu­
minuria in severall of his patients. 

Clarke (1912) wrote 'I believe that the 
occurrence of oedema in the tropics of 
sruch nature as to make one think of 
parenchyma:tous nephritis is a reason for 
making a search for quartan malaria para 
si,tes impera1:ive'. Out of 62 cases of 
'nephritis', 29 of them (48%) had "P.ma­
lariae" . 

McFie et Ingram (1917) reported nine 
cases of the nephrotic syndrome from the 
Gold Coast, all the pa'tients were under 10 
years of age and a,'ll had "P.mallariae" in 
the peripheral blood. 

Gigliolli (1930) made a survey of kidney 
disease and its relation to mallaria in Bri­
tish Guiana during 1923-29 and noted the 
close rela.tionship between 'P .malariae" 
and the nephrotic syndrome. Subsequent 
reports from S!Umaltra, Surinam, Kenya, 
New Guinea and Senegal (Surbek, 1931; 
Lambers, 1932; Carrothers, 1934; James, 
1939; and Senecal' et aI., 1960) supported 
Giqlioli's hypothesis. 

In Nigeria, Gi'Mes and Hendrickse (1963) 
studied 113 nephrotic children, 920 illl non-

nephrotic children, and 430 'heal::thy' viHage 
children. The vast majority of the patients 
were seen at or referred frolm the General 
Praotice Clinic a't University Col'I'ege Hos­
pital and were mainly Yorubas resident in 
and around Ibadan, though some patients 
came from further afie,ld. AIIIII the ill child­
ren (neph rotics and' non-neph rotics) were 
col:ected over the same period of time, 
they were of similar age (2-10 years) and 
had a similar sex distribution. The 'heaI1hy' 
c:1ildren were all Yorrubas living in a village 
11 miles from Ibadan (Akufo), of similar 
cqe and, sex, and also examined over the 
some span of time. On1iy one thick andl thin 
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FIG. 1. Prevn:ence of P.falciparrum and 
r.malariae in nephrotic children (113); 
Don-nephrotic ill children (920) and heal­
t;lY' village children (320), in the Western 
State, Nigeria (Gilles and Hendricks.e 
1963) . 
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b:'Ocd h:m was taken from each individual 
in all three aroups af children. The resu,lts 
af this study are summarized in Table I 
and are shown graphically in a histagram 
(Fig. 1.). They shaw a highly significant 
greater preva'l'ence af "P. malariae" parasi­
taemia in the nephratic children (p < 
0.001 far bath sects af cantrols). Thus as 
many as 88% af the 113 nephratic chilld­
ren examined were infected with "P.malla 
riae" either alane ar in cambination with 
"P.fa.l:ciparum," whereas, the averall "P.ma­
laric€" rate was 24% in the 920 nan-neph­
retic ill children and' 18% in the 340 'heal­
thy' village chil'dren. 

Kibukamuscke and al. (1967) ha,ve also. 
reparted a higher prevalence af "P. mala­
riae" parasitaemia in 16 children with tho 
nephrotic syndrame seen in Uganda. 

"jihuriaux (1971) warking at a children's 
hospi,tal in the Yemen Arab Republ,ic re­
parted that 10 aut af 16 nephratic children 
aged 2-10 years shawed "P.malariae" in 
their blaad (62.5%) while the avera·I:1 pre­
valence af "P.malariae" in the same age 
graup among autpatients at the same has­
pita: over the same period! (April 1967 -
March 1968) was abaut 3%. 

It is clear, therefare, that despite same 
shartcamings, preva'lence data from parts 
af the gl:abe as wide apart as New Guinea 

TABLE 

in the East and Guyana in the West, pra­
vide canvincing evidence af an assaciation 
bertween childhaad nephrosis and "P.ma'lla­
riae" infectian (Fig. 2). 

The natural history of "P.malaria,e" in­
'fectian in the Western state' af Nigeria was 
studied by Bruce-Chwatrt et at, 1953, and 
GHles, 1967. It will be noted that the peak 
age distributian of the nephratic syndrome 
in Ilibadan carresponds c1asely to. the pea'< 
age specific prevalence of "P.mal'ariae" 
This complementary epidemiOllogicall, evid­
ence is interesting even though it is nort 
conol'usive. 

The peak age at onset of chi'ldhood 
nephrasis in the Nigerian s,tudies accurred 
at between five and seven years (Gilles 
and Hendrickse, 1963). In cantrast the peak 
age at onset in temperate cauntries has 
been between one and three years, (Bar­
nett et al., 1952; Lawsan et al., 1960; Arneil, 
1961; and White et al., 1970). h is highly 
unlikely Itha,t ,at Universi'ty Coi:lege Hospi­
tal, Ibadan, where admissions of ill chHd­
ren under two years of age are very numer­
aus, nephratics are selectively being miss­
ed. 
Incidence studies; 

Incidence studies based an hospi1'al dalta 
are natorious for their bias and cannot be 
directly applied to the community. Thus, 

I 
Prevalence (%) of malaria parasitaemia in nephrotic and non-nephrotic nigerian children (aged 

2-10 years). 

Prevalence of' parasitaemia (%) 

P.f'alci- Overall Overall No. 

Number P.f'alci- P.mala- parum & P.f'alci- P.mala- parasites 
Group examined parum riae P.mala-

~ riae seen 
.-- riae --

Nepnrotic 113 2 28 60 62 88 10 children 

Non neph-
rotic ill 920 .52 6 18 70 24 24 
children 

"Healthy" 
vi1J.age 340 44 6 12 56 18 ,38 
children 

Overall Infection Rate P. malariae P. falciparum 

Nephrotic/Non-nephrotic x" 183.3 n 1 P < 0.001 X2 2.3 n = 1 P = < 0.1 
ill children 

Nephrotic/Healthy children x" 177.1 n 1 P < 0.001 X2 1.03 n = 1 P = < 0.3 



the incidence and prevalence of the neph­
rotiC syndrome in tropica;l, popula,tions is 
unKnOWn and camparisons with temperate 
countries cannot legitimately be made. In 
contrast, comparisons between da'ta de­
rived from hospitall, senes in Europe and 
e;lsewhere and hospita'is in the tropics, de­
spite certain snags, may not be as unre­
presentative as might appear at first. Thus, 
In Ibaoan, 50 cases or Glllldhood nephrosis 
were encountered yearly in one of the two 
hospitals in the city (Gilles, 1967). In Dur­
ban, where "P.malariae" does not exist, 
fewer than 12 cases were observed over 
an eighteen monrth period among aN' chil!d­
ren attending the three ,largest general hos­
pi,tals, one of which has a turnover of Af­
rican chHdren three times 1hat of Univer­
sity College Hospital Ibadan, (Klenerman 
1960; Wait, 1960). Similarly, in a series 
from Glasgow, where there were about 
500,000 children at risk, the average year­
:y number of admissions with nephrosis 
was only ten (Arneil, 1961). Kibukamuso­
ke (1966) has also stressed the high inci­
dence of the nephrotic syndrome in Kam­
pala and Lagos. It is true that hospita,ls 
such as the University CoUege Hospital 
Ibadan and Mu'lago Hospital!, Kampala, en-
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joy a rather specia,1 position in their local 
environment and may attract patients from 
fer and wide. A similar situation however 
can eXist to some extent in temperate 
countries, in relation to a renowned renall 
unit at a children's hospital in a big city 
such as London or Gla,sgow. 

Time-trend studies: 
GlgllOli ('I ~;jU) predioted that when 

malaria in Guyana was eradicated the 
nephrotic syndrome would become less 
j:requent. Thirty yearslarter, following the 
eradication of malaria from ,.that country, 
Giglioli (1962b) reported a ·deoline in the 
preva;lence of albuminuria,. and the virtua~ 

disappearance of nephrosis in children. 
Thus, in one area of the cOlUntry where 
ma:aria had been hyperendemic, 108 cases 
of 'chronic or subchronic nephritis were 
recorded, mainly in children' by GigHoli be­
'lVJeen 1923 and ·1929 (pre-eradication 
yoars). In contrast, in the same area be­
tween 1958 and 1960 (about 10 years 
after successful eradication of malaria) 
only 12 cases of acute, sub-acute and 
chronic nephritis were recorded out of a 
total of 6,408 admissions. There was no 
case of 'nephrosis'. Even aHowing for the 

• Non -nephrotic children 

193~ 1939 1960 1961 1967 1971 

Counlry: Malaya Ghana Guyana Sumatra Surinam Kenya New Guinea Senegal Nigeria Uganda Yemen 
Author: Clork McFie Giglioli Surbek Lambcrs Carrothers James Senccat GiUc!I Kibukamuso~c Thur",ux 

Pall<nts' 62 9 25 ~ 109 15 22 22 113 18 11 

FIG. 2. Worldwlde reports on the ussoci atien between P.ma[ariae and the nephrotic 
syndrome. 
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relative imprecIsIon of the renal termino­
logyused and the lack of accurate renal 
morbidi ty data for the period between 1929 
and 1958, these resU';ts can hardly be 
shrugged off. The possibility that 'other fac­
tors', e.g. the introduction of antibiotics 
and improvement in basic health services, 
might have been responsib:e for the de­
cline, rather than the eradication of maia­
ria, could be relevant to renal diseases 
such as acute nephritis or pyelonephritis, 
but hardly to 'nephrosis', since no evidence 
is forthcoming that such 'other factors' 
have significantly affected the incidence of 
childhood nephrosis in Europe and America 
during the past century . 

In this context ·the observations of Car­
ter (1961) from Freetown, Sierra Leone 
are interesting. He observed that in the 
city where malaria had been brought under 
control, the nephrotic syndrome was rare, 
a:though in other respects the paediatric 
problems resembled those in Ibadan. Un­
fortunately, unlike Giglioli's observations, 
the prevalence of the syndrome in the 
years before malaria control is not known. 

In Ceylon, James and Gunesekara 
(1913) reported a high proportion of cases 
of kidney disease in the colony; it wo!U'ld 
be interesting to know what effect if any 
malaria eradication has had on the incid­
ence of nephrosis especia,;,ly among child­
ren. 

Mandle (1970) has recently reported 
that in the thirty-year period preceedmg ma­
laria, eradication in Guyana, ·there was a 
decline in deaths from alii causes includ­
ing renal disease and malaria, but that fol­
!Iowing malaria eradication there was a not­
able acceleration in the dec:ine in dea'ths 
from renal disease and tuberculosis. The 
evalluation of morbidity and mortality of 
such time-trends of disease in the rtropics 
are notoriously difficult to assess. 

McGregor et al. (1956) followed 'up 52 
Gambian children from birth, haH of whom 
were protected from malaria with weekly 
doses of chloroquine while the other half 
were left unprotected. Three years later 
these workers were ab!e to examine 16 
protected and 13 unprotected children in 
detail. 61,5% of the unprotected children 
had "P.malariae" parasitaemia, but only 

one unprotected child (who had "P.ma:la­
riae) had heavy proteinuria. This child had 
no oedema or other evidence of rena'l' dys­
funotion. 

If this low 'attack rate' is applicable in 
other areas of the tropics, community 
based cohorts to determine the incidence 
and prevalence of albuminura and of the 
nephrotic syndrome in persons with "P.ma­
lariae infection and controls, wiH be extre­
mely difficult to constnuct because of the 
large number of children needed and the 
:ength of observation that wiH be required. 
In this context, it is of interest that over a 
period of 10 years Giglioli (1962a) has 
boen ab:e 'on more than one accasion, to 
follow through the different evolutionary 
stages of the disease from an uncompli­
cated and mil!d quartan malaria· with sim­
ple intermittent albuminuria, to quartan 
malaria with persistent albuminuria and 
hya;line and granular casts in the sediment, 
to 8stab:ished nephrosis with extreme ge­
neralized oedema and ascites'. 

MORPHOLOGY 

T'he morphological changes in rena'l biop­
s:es in Nigeria differ in the frequency with 
which the different ,types of ,lesion are en­
countered, from those described in non­
malarious areas (Chung et aI., 1970; While 
et aI., 1970). 

Thus, in Nigeria, the most common renal 
lu"icn is 'segmental capil!ary wal'l thicken­
ing of the tuft associated with a mesangia.1 
incre8sG of PAS positive material leading 
to sclerosis of peripheral capiHary 'loops." 
These lesions appear to progress to total 
gl'Omeruiar sclerosis. "Minimal. change' kid­
ney, (seen in the majority of European 
childhood nephrosis cases), proliferative 
and membranous nephritis are not com­
mon. 

Electron microscopy studies revea,l "seg­
me l1'ta I fusion of foot processes of the 
epithelial cells with thickening and irregu­
larity of the laminal densa, of the basement 
membrane of the capillaries". SmaHlaoonae 
are noted in the basement membrane. De­
posits of basement membrane like material 
a:'e seen in the mesangium and luminall 
surface of the basement membrane. The 



detailed! pathological appearances have re­
cently been published and correlated with 
the clinical and immuno:ogical findings 
(Hendrickse et all., 1972). 

PATHOGENESIS 

Four possibilities come readily to mind. 
Firstly, the notion of a fortuitous associa­
tion between quartan malaria and the 
nephrotic syndrome is highly unlikel,y in 
view of the universitality, consistency and 
degree of the corre:ation. Secondly, there 
is no evidence to suggest that "P.malariae" 
damages the kidney by diiect action. 

The third, and perhaps the most difficul,t 
argument to refute, is that nephrotic child­
ren merel,y e,xhibit a greater susceptibility 
to infection with "P.malariae". On general 
logistic grounds, one could argue tha,t 
since "P.falciparum" and "P.vivax" are the 
two ma:laria parasites most wide,ly distri­
buted thrOlllghout ,the tropical wod:d, it 
wou:d seem reasonable to suppose that if 
a nephrotic were to exhiblrt a propensity for 
a malaria parasite, it would be to the more 
predominant ralther than to the less com­
mon protozoal agent. Furthenmore, no in­
crease in the overall incidence of nephros­
is in the tropics (despite the loopholes in 
the available da~a) would be expected. 
Fina:I'ly, the results previoiUs:y mentioned of 
ma,laria eradication in Guyana (despite 
certain flaws), together with the observa­
tions from Sierra Leone cannot easily be 
shrugged off as meaning,less. The magni­
tude and exactitude of the community co­
hort studies that would be needed to dis­
pose of this thi~dI hypothesis, is a daunting 
thoiUght. 

Fourthly, Hendrickse and Gilles (1963) 
advanced the suggestion that the nephrotic 
syndrome might be due to glomerular d'am­
age caused by the deposition of immune 
complexes. 

IMMUNOLOGY 

Preliminary evidence in support of the 
view that immunoglobu:lins and comple­
ment deposits ocour in the g·lomerUlli of 
nephrotic Nigerian chHdren was presented 
by Dixon (1966). Soothill and Hendrickse 
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(1967) showed that part of the comple­
ment component (beta-1-C) was found in 
thf.:) macro-molecular fraction of serum in 
affected children sugges,ting that it might 
be bound to so:uble antigen-antibody com­
plexes. 

In renal biopsies from 93 Nigerian pa­
tients (50 children and 43 adu1lts) immu­
nofluorescence showed that immiUnoglobu­
lins G and M were present in 96%, the 
third component of comp,lement in 66%, 
and "P. malariae" antigen in 25% of cases 
(Houba et al. 1970). Examination of eluates 
from nephrotic kidney specimens confil1m­
ed that specific antibodies against "P.ma­
·fariae" were present in most of them 
(Houba et al. 1971). The immunoglobulin 
deposits varied from a coarse to a fine 
gran,ular pattern (Fig. 3) and the distribu­
tion of IgG sub-classes in giomenllllar de­
posits waS related to the pattern (Houba 
and Lambert, 1974). Both morphologic",1 
and electron microscope changes showed 
considerable variation (Allison et al. 1969; 
Hendrickse et al. 1972). 

TREATMENT 

The results of treatment of this quartan 
malaria nephrosis are unsatisfactory. lihere 

'., 
FIG. 3. Note fine granular pattern on IEt:t 

and COCJTse on right. 
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is no re:;;ponse to radical treatment with 
antima:ariaris and a poor response to corti­
COS~:Oroic!0 (P,c~en.yi o~ al. 1070). Good 
rosponses to azathioprine and cyclophos­
p:1Clmide have been reported in patients 
with coarse or mixed granular patterns of 
immunofluorescence burt not in patients 
with a fine, granular parttern (Houba et aI., 
1974; Hendrickse et a!. 1972). 

Several important questions remain un­
answered. Why do only some individual's 
develop the nephrotic syndrome when at 
some time or another in endemic areas all 
the children are infected with "P.mal:ariae?" 
How does the :esion start? What i'actors 
are responsible for the chronicity of the 
syndrome? Many unsolved problems still 
remain over this nephropathy associated 
with "P.ma.lariae" infeltion. 

SUMMARY 

There now exists overwhelming evidence 
of an association between quartan malaria 
and the nephrotic syndrome in chi,ldhood, 
and all the clinical, laboratory, morpholo­
gical, immunological and epidemiological 
data available strongly suppont the concept 
of 'malaria,l, nephrosis' as an immune-com­
plex disease. This syndrome responds 
poorly to all forms of treatment which 
have been tried so fa.r and luslUal,ly pro­
gresses to renal failure and early death. 
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THE ATTRI'BUTES OF A MASTER SURGEON 
V. G. GRI'FFITHS * 

Department of Surgery, University of Malta 

Eponymous and commemomt,ive ora­
tions and lectures fea,ture prominendy in 
the activities of many academic bodies. 
Among those that will be familiar to my 
aludience tonight I need only mention the 
Hunterian, the Halrveian, the GOUllstonian, 
the Bradshaw, the Vicalry, of the old­
establlishedl, and :the Gord.onTalylor and 
the Watson-Jones among tn'e newer 
ones. These constitute notablelandsmarks 
in the c2,lendars of events of the vario'us 
institutions sponsoring them. lihe honoiur 
of being chosen to give one of the'se lec­
tures is much sought after. "Si licet par­
vis componere ma'gna:', within the mod­
est ambit of our Maltese academic world, 
I consider myself highly honoured in 
having been chosen to give this, the fourth 
P.P. Debono Memorial Lecture of the As­
sociation of Surgeons and! Physicians. 

In these circumstances, the -difficulty of 
the choice of a subject intduces the fec-

turer to seek help in sitludying how his 
predecessors have tackled the ta,sk, and 
in oonsidering what the eponymy itself 
callls for. Thus, some of these lecllures alre 
lalrgelyand appropriately biographicall in 
content, and others outriight historicall in 
treatment: some evoke a, philosophical 
meditation on the more abstract alspeots 
of a subject, whHe others are technk'all 
expositions of the lecturer's own special 
experience and interesrtsin the field. Then 
there are some which, echoing Po!onil\ls's 
assessment of the vers'8i1lile alotor's gamut 
of the "tragical-comical~-hisltoriC'a'l,..p8'st!O­
raf', o.ffer a happy melange. I!n choolsing 
to. speak of tt!he ATIRIBUTES OF A MAS­
TER SURGEON I have elected for the 
combined' PhiHo-sophicall-biographical ap­
proach. 

L~1l me sitar'!: by staltinrg the obvious: I 
consider P.P. Debono to have been a 
Master Surgeon, and' therefore in I"umina-t-

* Lecture delivered under the auspices of the Association of Surgeons & PhysiCians. 
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ing over my concept of the Master Sur­
geon I could, and indeed I shall, hold up 
to you the portrait of the man saying 
ECCE HOMO, and let it speak for me. But 
as P.P. died in 1958, and as !this biennial 
lecture was started in 1969, the members 
of the audience who were privileged to 
know him personaHy must sadly and in­
evitarbly be in the minority and a dwindling 
band. So II sha!: try to telil you something 
of P.P. the man 'and P.P. the surgeon who 
was a Ma;s,ter Surgeon. 

Some sardonic wit, an American no 
douibt, has alltered the tag "De mortuis" 
to read "de mOirtuis nil nisi BUNKUM", 
and Samuel Johnson more elegantly salys 
tha't "In I,apidary inscriptions no man is 
upon oath." This nothwithstanding. I am 
confid~nt you wHI absolve me from any 
charge of insincerity, or of fulsome flat­
tery, as I now proceed to read to you the 
two obituary notices that I was painfui:fy, 
yet pleas'an!!ly, privileged 100 write for P.P. 

The firs't is from the Times of Malta of 
the 5t.h. June 1958,. two days alfter he 
died; "The de'arth of the Hon. Professor 
P.P. Debono, O.B.E., M.D., D.P.H., F.R.C.S., 
remloves from the Maltese medica,l scene 
a Mas,ter Surgeon, and one whose name 
as "Pietru Pawl" has been a hO'usehold 
wo~d 10' the highest in the land as to 'the 
humblest country folk for the last thirty­
five years. No man in hisi'ifetime can ever 
have packed: so much hard and exaoting 
work as P.P., with his superhUlman energy; 
and no man can ever Ihave hald more rea­
son to he well satisfied with the' results of 
that work, the brinqing of health and the 
a'Neviartion O'f suffering to countless thou­
sands. 

Yelt he had in fu'" measure the fine hu­
mility of the great Physician and could be 
far more easily drawn to speak of wha,t 
the was pleased: to call his "mistakes and 
failures" than of his innumerable and bril­
lianlt successes. 

Professo.r P.P. Debono established Mo­
.dern Surgery in Malta an,d his successors 
and pupi'ls owe him an immeasurable· debt. 
In his time he contended with and over­
came difficulti€'s which recent advances 
in medicine havegreately re'duced; and to 
the end: no. one was more' progressive 

than he. 
He was no mere surgical cralftsman, bUlt 
pO'ssessed an immense academic stature, 
and in his work on€' admired his depth 
and rBInge of knowledge as much a,s his 
superb judgement and his marvellous dex­
terity. 

His approach to surgery was lion-heart­
ed. Hs mettle was never more in evidence 
than during the War when he coped with 
the gre21t majority of thousands of 
serious,~y wounded persons round the 
c:ock, day after da,y, for month a<ftelr 
manth, while never abandoning a burden 
af rautine surgica'l wark and teaching that 
IN'auld ha,ve broken any lesser man. 

The fruits af his achievement live on in 
the genem1Jions af doctars who were pri­
vil'e'ged to sit at his feet, for it is diffioult 
to say whe,ther he was greater as a sur­
gean or a,s a teacher. 

As a lecturer and as a c1inicall de­
manstrator he was immensely popular 
and so f€'licitausly d'd 'he combine inlte:(,i­
gence' with versatility that ane learned 
from him much more then surgery. 
Though sa rich'ly endowed himsel!f with 
ahifi,ty he was patiently tale rant of even 
tho weakest among his st:Jd:onts, end h) 
never hesitoted in tak'ng en 'his own b:'ood 
shoulders respollsibilities which were too 
much for his assistants. He was far from 
effusive by nature', but no doctor ha,s ever 
been more respected, ar even mare tmly 
loved by his colleagues. 

If ever man diad in harno:::;:::;, it \VG!:; ho, 
and a:though we shal:,1 sadly miss his arbi­
lity, his wisdam, his experience and his 
kindliness, his host of patients and fri€'nds 
em happy that he went with his great 
talients and faculti€)s unimpaired." 

The second is from the British Medical 
Journal af !the 9th. August 1958: "Profes­
sar P.P. Debono establish€'d modern sm­
gery in Mallta. He cam'bine,d in the hig'hest 
degree intelllectual abilhies and skilled 
craftsma,nship, and coming to surgery by 
waly oif physialogy and pa'tho~iogy, he 
proved an ide'all teacher whose precept 
2nd example founded a sound surgical 
school in the is:and. His versatility was re­
markable, and he hard more' than malde 
his mark in bacteriology and pathalogy 



before his superabundant energies were 
providentially turned towards surgery. 
Even in his mos,t hectic surgicall period, 
however, his interest in nart'ura!1 his1'ory 
never flagged, and his students habituailly 
regarde,d him as their mentor in practical­
ly every subject of the medical curricuJum. 

During the first world war, when Ma(rta 
was 'the Nurse of the Mediterranean', he 
was inspired by contact with Sir Charles 
Bal:llancearnd men of similar calibre who 
were treating the wounded from Ga,lIipoli. 
H:s training in Engrand made of him a, teach­
er of the British school, and he was very 
well known to' the, leaders of British sur­
gery of his time. The second wo'r:d war, 
in which Mal:ita occupied a most honour­
ahle front-line position, brought him the 
burden and the glory of trea'ting allmost 
singlle-handed the thousands of serious 
civilian cJsualties of enemy bomb:ng; it is 
safe to say that no surgeon in the Com­
monwealth had a task of e'quall magnitude 
in eperating ,for months and months of 
continuOlus bombardiment in makeshift 
hespitalls with the slend'erest resolurces. 
Yet throughout that period he' allso cOlped 
slUccessfullly withl'oLJItine surgery and with 
his te'ach'ing. 

P.P. Debono wa's a true, generatl, surgeon 
of such high qual:lity thalt the reslults of his 
incursion intO' alny part of the human body 
could be'ar cOlmpalris:on with those, of most 
speciallist surgeons. His approach ~e sur­
gery wa,s I,ion-hearted, and his oomage 
was matched by superb ~udgement and 
marvellous dexterity. He reached the peak 
of his achievement when he was yet de­
nied those alncililalry advances of anaesthe­
slia and chemotherapy that we now almost 
Mke fOlr granted. Surgery wals not made 
easy for him, but he did seem tOl make' it 
easy for others. He was mag'nlificent in 
times of stress, when his own broad 
shoulders seemed made for the burdens 
of an around him; very seldom was he 
known to "ose patience with his a:ssistants, 
and never to stoop to blaming them whon 
things were awry. He has created in Mnl­
ta an exampl!e' and'al traditien which his 
pupils and successors are ho:nolUred in alt­
tempting to pmserve". 

I s,tand here before yOu tonight :ro aver 

131 

that what I wrote then was true, and' is 
still twe to'dao/,and I caH upon mainy Off 
yOlu here as my witnesses. At ,the risk of 
some repetition, I would I:ike to add fur­
ther touches to this personall portrait and 
I would even wish where necessary to 
paint him for you 'warts and all.' 

Quite s,imply, my mission tonight is an 
exercise inl Hero Worship, sincerely and 
unashamed:y such. As we go through life, 
s'urellY most of IUS fix (or 'fixate' if you 
want pseudo-psychologioall jargon), must 
pick on some outstanding contemporaries 
as our mlode'ls and partterns. (I here deli­
beTat~ly omit the re alii Heroes of the past 
and the imagineid' Heroes of the realm of 
fanta,sy). In my surgica'l fermation my 
Hero wa'sand' still is P.P. Debono. He 
holds pride of place even above olther 
great surgeens at whose feet I have sat, 
like Grey Turner; and in praising P.P. I 
have always1Jried to' pay him the tribute 
of that which is the sincerest form of 
flattery. One indulgence, however;': I would 
cmve of YOIU - do not for an instanlJ 
think that in drawing for you the picture 
of the great alttribiutes of P.P. I halve ever 
been tempted tOl look intb at mirror! 

The Master Surgeon is no Master un­
less he is en inspiration to a!11 about him: 
He must be a shining example, he must 
Ilight the vitall spark in others. He must 
beat Falther of slurgeons, a creartor of a 
school of surgeens, of a dynasty of sur­
geons. I have seen somewhere a table show­
ing the unbroken chain of master-pupil 
succession among the grealt surgeons of 
Centrall Europe from the late years of the 
last century well into the second half of 
this, from the Czel"nys. and the BiltrOillhs to 
our own contemiporaries. Neamr to uS in 
time and place and person al' contact, Sir 
Charles IIlingworth has produced to darte 
s'ome 12 or 15 eminent slurgeons holding 
profe'ssoriall chairs. The greatest of the 
Master Surgeons will ,do. this consciously 
and deliberately by training their aptest 
pupi,ls; but any mas'ter smgeon will do it 
unconscious!ly by mere contact and: insi­
piration. P.P. Deb'Ono belongs to this se­
cond category. Thereaire many motives 
Or reasons some worthier than others, 
which induce one to take up s'Ulrgery as a 
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career; the be,st and highest o,f these is 
the intrinsic merit of the discipline als one 
of the most soul-satisfying forms, of me­
dical practice. In Surgery the man with the 
rig,ht att~ibutes should find his fuLfiMment, 
his justifioation f'0r living and working. 
This conviction can be g'alined only by see­
ing surgery practised by a' Ma,ster. But no 
one who is a dU11I olod can be a Master 
Surgeon. His belie,f in and his <dedica,tion 
to surgery must be of the highest order. 
Sir James Paterson Ross has written: 
"Although the pupil can benefit greatly 
from his masiter's technicail skil'l, he wj.fll 
learn even more from his behaviour, the 
manner in which he conducts his daily 
diuties. The pupil absorbs from his mas­
ter the habits of thought, technique and of 
personality. Often enough we know the 
Malsiter of the palst generation by the 
pupils of the present." The surgeon who 
leal\f9s behind him no tradition, no self­
confessed pUlpils to carry on that traldi­
tion, is no Master. 

You will ha,ve g'athered that I do not 
pl~ce as the most eminent attribute that 
excelilencein craftsmanship which we ex­
peot 'Of any gre.at surgeon. It is the best 
alttributes 'Of Soulll, Spirit, Character, oa"'ll 
it what YOIU, wHI, that mise the 9'reates.t 
'above the merely gre'at. Special oharac,ter 
facets distinquish the surgeon from other 
dootors: much has been written on this 
tonic, notably lan Airdi's s:'im volume 
"The making of a surgeon". Let it suffice 
to say tha,t you' s'hould take alII that, raltse 
it to the supelrlative degree, and you have 
what makes the Master Surgeon. 

A,fter Inspiration I shal'll choose to dweH 
on the Ded:ica:tion, of the Maste,r Surgeon, 
by which I mean his wHllingnessto give 
himself to his pa,tients entirely and whole­
heartedly. 

Surgery is not the ee,siest, it is not 
even the most lucrative way of making a 
livinq - but it is the most demanding in 
the best sense of the word:. to the dedicated 
surgeon, it is his way of life. It demands 
sacrifice of timel 'and leisure, and peace 
of mind and sleep, and family and friends, 
and of much else that sweetens and 
salVOUlrs life. Its, demands on the Master 
Surgeon can be exorbitant, being commen-

sUlrate with his Own great responsibilities 
before God and men. Fame is NOT the 
only 'spur that the olear spirit doth ralise 
to scorn dellights and ,I,ive laborious days: 
For most Master Surgeons their oalli'ing 
means a me-time sentence of halrd I,abour, 
with little hope of remission even for 
gOOld conduct. The amount of work that 
P.P. Debono managed to get through con­
sistently for years and yea'rs was S'0 pre­
digious als to verge on the incredible. 

Throu'ghOU1: practica,lly alII his oareer, he 
had to cover the surgical needs of the 
wholle potpUll1ation of Maiita and GOZ'0, shar­
ing the bu,rden mos,t unequally with three 
other surgeons, none of whom engaqed 
in the major surgery that he excelled in. 
It was only in the last 5 or 6 years of his 
hospitall practice that he shed Orthopae­
dics into the willing and able hands of 
Alfred Cmig, and that I began ito take a 
fair share of other ma~or generalll surgery 
off his broad shoulders. YOiU must remem­
ber that this work-load included al!il emer­
gency surgery - there simply were no 
resisltmrs between the consultant and his 
raw housemen inl those days! To be slure, 
the range of maljor surgery waiSt somewhat 
more restricted than it is now, hut it was 
not very nalrrow and the esse,ntia,1 surgery 
got done. Also even in waiting-list suroerv 
like' that for hernias, P.P:s was the lion's 
share. Of course, pan of this intolerable 
burden was of his own making, since he 
cOUlI'd not Or wOUlld not delegate work even 
to his staff colleagues, let alone to the 
smallle,r fry. On one occa,sion, Dr. Charlie 
Podesta 'as P.P:s right-hand man, genera,l 
factotum, c:naesthetist and resuscitator, 
and myseH as favoured houseman, were 
so overcome with the windfalll of being 
given a circumoision to do, thalt we had 
to share the actual excision and suturing. 
And it wa's not unknown for certain notor­
ious tough charaoters among the malle 
nurses, like 'it-Tobby' and Manwel Zerafa 
to make a surreptitious gash into a 
superficia,l abscess and then report 'Infe­
tahlu, sur Professur!! Once pp tried to fend 
off the complaints of H, patient awaliting a 
much-postponed prosla!tectomy with the 
excuse that, the man be,ing gros,s'ly obese, 
P.P.'s finger was too short for the job; 



whereupon the patient burst eut "Goed 
Ged, am I waiting till yeur finger grews 
lenger?!" I do believe that i,f the one and 
en'ly E.N .. T. Surgeen in Mallta had net been 
his ewn brether, P.P. weuld have remeved 
all the tensils en the island as well !! 

This fermidable werkl'Oa,d was enly ha'lf 
the story - P.P.'s private practice burden 
was eneugh fer six erdinary mortals. Net 
enily was much 'Of the operating cenduct­
ed en the kitchen tahle in the private 
homes, even in the farmhe'Use, semetimes 
(not always) with general~ practitiener as­
sistance, semetimes (not invariabJy) pl:us 
a se-callled nurse, but he was at the' beck 
And r.all o.f every decter in Malta and! Gezo 
fer demiciliary censultatiens, a,t a time 
when it wa,s lunthinkable fer anyene to. 
haza,:-d ceming to hespital witheut such 
prier censU'ltaltien. Then at the Blue Sis­
ters' Hespital 'On severa~1 afterneons a 
week, and Illa,te into the evenings, as I we'" 
remember from the peried! when I wa,s his 
personall assistant, he weuld talke into. his 
stride 3 er 4 maijor abdeminal cases, with 
6 er 7 hernias, threwn in fer gced measure. 

I have called this Dedicatien, laldies and 
gentlemen. You can also. call it Stamina, 
not just physical, but abeve all psychele­
gicall tcughness, the durability and the 
resill!ience ef steel. 

I firmly believe that the Occasien calls 
forth the Man,and! that ef alII o.ccasiens 
War is the greate'st se'I'ecter of Superme'n. 
The first World War lalU'nlched Debeno. into. 
Part:hellegy, and pessibly turneid his 
theughts to. Surgery; its aftermlath, the In­
fluenza pandemic, remeved frem his path 
a possible rivall, alnd he seized his chance 
with beth hands. In the secend World 
War, en the civiliian medical walr frent. 
Mallta, was s:upreme,ly fertunate in having 
two first-class men at their peak - Pre­
fessor A.V. Bernardi for preparatien and 
aldministrartion, and P.P. Delbene to. deal 
with the surgica,1 caslualties. I leave fcr 
anether ecca'sion an acce:unt ef War Sur­
gery as we 'learned: it and experienced it 
in Malta frem 1940 to. 1943, but I must 
repeat that even fer sheer volume of work. 
'and high-da1ss werk at that, P.P. must 
have been !Unmatched in mest parts of 
the world rava'ged by the cenflaigratien. 
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This was his finest heur - and what an 
interminably leng hour it was. In my judge­
ment, D'ebene ef Maha during the War 
wa,s net just a Master, but a GRAND 
MASTER, as great as La Valtette!! 

As I weul:d have yeu see the whole 
man, by way of contrast I s'halll say what 
little I knew of P.P.'s leisure purs,uits, 
for even he did net perp'::Jtually breathe the 
air laden with ether fumes er pungent 
with the reek ef BIPP. I suspect tha't 
most of his I,eisure time was taken up 
by ,Iecking after his net incensiderable 
property estate! Seme ef this was farm­
land a.t Manika,ta" and he delighted in the 
cempany ef farmers. He was a g,eod 
judge of agrarian preduce. He kept parrots 
and 'Other livestock, net allll ediblle. His 
knewledge ef Na:tul"al Histo.ry waiS wide 
and deep, and 'he' wals a collecter in a 
rather desultory way. He snatched time 
fer the eccasienall game ef bezique er 
bridge. I de net think he feund enough 
time fcr much general reading;, I can re­
member him making enly 'One literary re­
ference, and that to. Flaubert's 'Salammbe', 
a, puerile pseudo-histerical exercise in tech­
nicellbmed viellence quite unwerthy e,f the 
auther ef 'Madelme Bevary'. In 1947 P:P. 
made an, :unexpected diversien into. the 
murky atmosphere ef pol'itics, an aberra­
tien which I did not regret as it he1lped 
me to. take ever mest ef his majer sur­
qery! It s said that at a public meeting in 
Rabat he ended his peromtien with the 
appeal "0 Sinu,ur, tihem id-dawl, hiex jiv­
vut"lW qhal Pietru Pawl". In his brief spell 
as Minister e~ Heal~th he intreduced some 
werthwhile refe~ms, and then he wa,s ene 
ef our better Spe'akers. 

The Master s.urgeen is ebviously mark­
ed by destiny to. become a Lea,der, a Cap­
ta,in. His intrinsic merits bring him to. the 
tep and keep !him there. He may be "pri­
mus inter pares", but there is never any 
deubt ef his primacy. Being human, he 
ma,y sometime's develep into. a despet 
and a, tryrant, a,s Sauerbruch did - but 
far more eften he e,xercises his autheritv 
j.usfv and fairly. The stress of critical de­
cisien and ha'za~deus actien in major sur­
gery ca,:I:ls fer al Man. ef Iron. As he stands 
ever the bedy ef his patient fighting eff 
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Death with his own two hands, the sur­
geon can be excused if he shows not oniy 
a certa'in g'rea,tness of gesture but even a 
degree of grandiosty, provided tha,t this 
comes naturally and is not an affectation 
put on for aln a'udience. NO' true surgeon 
stoops to disp:ays of temperament or to 
prima donna "attitudes - but the Master 
Surgeon often finds himself cast in the 
rrlle of the gifTed Dctor respondi:lg to tho 
high drama of surgery. Panache is what 
many masto'r surgeO'ns exhibit - but that 
does not mean that they alre all famboy­
ant extroverts. It means that they are ob­
viously in command of the situation, and 
just a's obviously the right men to be so 
placerd. The surgeon under stress must. 
above alii other a'ttributes, show Equani­
mity, which is not quite' the same as 
Osier's 'aequanimitas' but a morall quallhy 
justa,s beautiful even when translatHd 
into the modern sllang of Unflappalbility!! 
When' life is at stake, it is this quarlity in 
the surgeon tha,t lu'suallly tilts the balance 
in the pa,tient'sfavom. Everyone here who 
worked with P.P. knows thalt he was AL­
WAYS in command of the situation, that 
he was NEVER disma,yed or distralught. 

A man is great only in proportion to his 
awareness and acknowledgement of his 
own weaknesses and limitations. The 
Master Surgeon is, greatest when he re­
cognises a,nd admits his mistakes and 
failures - indeed he would be no master 
at aH if he failed this cruciall test of char­
acter. He who by his superb gifts is sO' 
well placed to see the deficiencies of 
others, must first and foremO'st and above; 
all see his own. In this, as in sO' many 
other things P.P. set us a fine example. 

The Master Surgein must almost inv2'r­
iarbly be a great Teacher. It is through his 
tea,ching that he spreads his influence and 
peJ1petuates his tallents, surely a' 'Iegitimate 
ambition, even an obligation, of the gifted 
Supenman. The method of this teaching 
may vary, but ,it is always of the highe'st 
quaHty. P.P. Debono was a superb teacher. 
In the I,ecture room he used the rbriefest of 
he'adl:ine nO'tes to guide him for co'ntinuitv 
and comprehensiveness in de'livering lec­
tures characterised by fluent languaqe, 
striking emphasis, olarity, memorable 

phra,sing and particularly by practica,lity 
and cO'mmon sense. He concentrated on 
what the undergraduate needs to know of 
the commO'n and important conditions. He 
had a gift for communicating the' principles 
and the spirit of the subject, rather than 
the mere details which can be fO'und in 
any textbook. Indeed, the notes I malde 
from his lectures were superior to any 
toxtbook then available and I still find va,l­
uable use for them today. As a beldside 
teacher, whether at formal clinicall 'I'ectures 
or on ward rounds, he was yet more' fa,s­
cinating. The great teacher transmits the 
fruits of his own experience and of the 
wisdom of others. P.P.'s endowment from 
both these sources was, rich, wide, deep 
and up-to-date. In 1940 he was teaching 
us and applying to his, patients with war 
inJUries, the principles deriving from 
Trueta's experience in the' Spanish Civil 
Wa;r. His teaching and practice on frac­
tures was inspired by the mO'st recent 
writing of Bohler and Watson Jone's. 
Crohn wrote on regional ileitis in 1932. 
and P.P. was teliling us a:11 that was known 
ahout it in 1941. The credit goes to P.P. 
thart his pupils needed to addl Httle to the 
rich store he hald given them so as to' cope 
successfU'~lly with the hazards of the Fel­
lowship examinat,ion. When I look back at 
topics like hiatlus hernia which did not fea­
ture prom:nently in h:s teaching, I realise 
that he was haindicapped' in dia'gnostic aids; 
and of other problems like cancer O'f the 
!lung and divertioular dise'ase of the colon, I 
aim certain that these were not as prevall~nt 
in Malta then as thev are now. But P.P. 
gave his students all he had, a,nd that was 
superabundance. He wa,s original and 
'avant garde' in some of his concents -
he suspected the existence of the diabetic 
autonomic neuropathy that is slUich a 'new' 
topic these days, and I found in England 
in 1945 that his ideas on gangrene in dia­
betics were regarded as novel and valliU­
'able. His versatility knew no bounds - he 
knew more about leprosy than anyone in 
Malta, and possibly more about amoebias,is 
th~n anyone in Europe. To us he was our 
"lUnivers,all Doctor", the very compendium 
of a,1I medica,l teaching, a pOIVyma<th. He 
taught us 'rag a'nd-bottle' anaesthesia with 
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both ether and chloroform where his ex­
perience and mastery e,nsured sarfelty, 
whj,/:e with spinal anaesthesia in thousands 
of cases he very seldom failed. In com­
municating with patients or students he 
wou'i'd put things in a nuts.heH, with terse 
and vivid expressions sometimes alphoris­
tic in quality, but more often earthy and 
homely. To a man with peripheral arteriall 
obstruction he wour!ld say "You can choose 
- either you cut your smoking, or I cut 
off your "eg." When tapping a hydrocele 
for a farmer, he would say "that f/luid 
ma1kes a good fertil,iser for your p:ants'" 
and we students would ever remember it 
must have some nitrogen content. Speak­
ing of excision of lymph nodes from the 
neck, he would warn 'This is not an 
operation to tackle in the back room of a 
dispensary." He may not have, invented 
the term "abdominal policeman" for the 
omentum, but I feE'!l sure it was he who 
said that unlike some constables it never 
moved A W AY from a trDiuble spot. Like-
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wise, I am not srure that he originated the 
expression "The principle of Mohammed" 
for coillapsing the rigid chest wall! onto an 
inexpandible ,lung, but he certainly im 
presse,d us deeply with the concept. On 
cancer he said that it "went berserk" if 
interfered with by partiall removal - not 
so the tuberculous lesion, where the 'vis 
medicatrix natura'e' cou'i'd be trusted to 
deal with residual disease. And what 
could be more vividly memorable, though 
ga!stronomicaHy deterring, than his dles­
cription of the faeces smeared with blood 
in cancer of the rectum as "Iz-zalza ~uq il­
bragoW'. 

It is a great pity that his weahh of 
knowleidge and experience can find per 
petuation only through the transient me­
dium of his pupils, since he left aH too 
little in writing. However, my own stud­
ents will vouch for me that I enever tire of 
preaching 'the gospel according to P.P: -
and I ca'n modestly claim that I have now 
preached it to severa:1 generatiEms since 
P.P. chose me as his Demonstra,tor in 
1944, a year and a half a,fter I had 'chosen' 
him as my first Chief immediately on qua­
,Iifying. He taught us to keep good case 
histories, and! panicularly with his war 
casualty records he started the rudiments 
of a centra'l! filing system - we .have not 
progressed much at St. Luke's since his 
day. He was a good organiser, and would 
have been a better one if he did not halve 
so miuch to do with scanty assistance: 
even he, a formidable bulldozer in action, 
was not immune ,from the frustrating 
shackles of bureaucracy. Like every great 
Captain, he was a good judge o,f the worth 
'Of every member of his team; as brash 
and cocksure' tyros weletamed from P.P. 
proper respect for the diagnoses of cer­
tain general practitioners whom he him­
serif rated highly. He picked Dr. Na,tu Zam­
mit for training in Rardiology, to become 
the confide!nt, competent co"'e'ague we 
owe so much to; and he pushed Dr. Pep 
Darmanin Dema1jo into self-taught anaes­
thesia, on discerning his technical a,ptitude, 
resourcefulness and composure under 
stress which is as vital to an anaesthetist 
as to a surgeon. 

When due acknowledgement has been 
made to the superlative intellectual attri-
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butes of the Ma,ster Surgeon in the 
Science of Medicine, it must be admitted 
that he ha's to pass brilliantl1Y in the crucial 
test of the Art or cmft of his call1ing. The 
us,e of the Healing "Hand" is of the very 
essence of Surgery, even etymo:logically, 
guided though that hand must be by head 
and hea1rt. The Master Surgeon to fulfiH 
his high mission, must be an outstandingJy 
good operator producing consistently 
good results. There alre many widely diffe­
rent manners of operating, and each of 
them is appropriate to the surgeon con­
cerned and to the operation itsel,f. The 
Master Surgeon is usuallily versatile in 
technique, and ailways adaptable to the 
ci~Ciumstances of the partiouliar case in 
hand. At most times the meticulous con­
trol of bleeding is essential - blut there 
are moments when the surgeon ha-s to be 
'biloodv, bold and! resolute'. <It is fashonaible 
nowadays. particularly among those who 
cannOt achieve it, to decry speed in oper­
ating, or at least to pretend that there is 
no need for it. But judicious speed every 
day sa.ves as mlany lives a,s, are sacrificed 
by indecisive dalwdling, and the re'a1lly 
good surgeon who knows his anatomy 
and knows his OWn mind can smoothl,y 
and effort,lessl,y attain the idealll combina­
tion of delicacy, neatness, alccuracy, sarfety 
- and speed! I think that you wHI now 
need no telling thart P.P. Debono wa,s 
bra,ve and was fast! Patients or their dioc­
tors often calnl, alnd I think they shoulld!, 
choose their surgeon accordinR to the type 
of operation they need - I shaH only sa,y 
that if I were bleeding fiuriously or if I 
halriboured a formidable tumour, I wo'ul,d 
want a P.P. Debono to operate upon me. 
Obviously the Master SIUr!=1eon will master 
diffioulties that deter or defeat the lesser 
mam. 

P.p. was of the true bread of general 
surgeons in alN-roundi confident compe­
tence. I would now like to mu,strate this 
facet of his wo~k in two very different 
fields - first, with the humble but very ne­
cessary operations for Hernial. I doubt if 
any surgeon in any part of the world had 
a vaster experience Or better reslults than 
P.P. had. He d:d not choose his cases: 
the ma,jority were labouring men, we'" ad-

vanced in years, with hernias of some age 
too. Of huge irreducible hernia,s he would 
say that the con:ents had been exiled SL 

long from the abdomen that they had: 'lost 
the rights of citizenship: I attriblute his 
good resU'lts to the stress he laid on a 
correct anatomical assessment of the 
structuml delfect and On the adaptation of 
the method of repair accordingly. He gra­
phicaHy illiustrated this by saying "If you 
have a smaH hole in your sock you stitch 
it; if it's a larger hole you darn it; if it's a 
very large hole yOu patch it." Long before 
Lytle's anatomical writings on the internal 
inguinal ring, P.P. e,volved his, repair of that 
site with a methOd that I always demon­
strate to my assistants as Debono's U 
stitch. P.P. used for repair a pe'dicied strip 
from the ed!=1e of the external obliC1lle 
aponeuros:is,and he invented a, special in­
strument for it on the Reverdin princip'le 
which was much superior to GaMie's 
needle. This technique and his method for 
direct hernias deserve immortalisa,tion as 
'Debono's operation' rather more than se 
veral eponymous operations I cOUlld name. 

P.P. wa's nothing if not boldly progres­
sive and ambitious" so it wals na;tura:1 for 
him in his later years to take up the chal­
lenRe of Thoracic Surgery. At first this 
meant solely operations for pulmonalry 
tuberculosis, and when I was a student in 
the war yea,rs he was al[,reald,y doing ma1ny 
successful thoracoplasties. In the after­
math of war there were so many cases, 
and the generall standard of treatment at 
the old Connau!=1ht Hospital' was so poor, 
that the Colonial Office and the Nuffield 
Trust gave high priority to providing staff 
and equipment to. taclde the scourge. I 
waD sent in 1946 to train under HoJmes 
Sellors and Vernon Thompson at HarefieId 
Hospitall , and there P.P. came too on a 
brief visit to see, the modern thoracop!a,s­
ties as modified by Semb and by Price 
Thomas and by mo/ two masters. When I 
returned to Maltal I joined P.P. 'a's: his j1unior 
partner and we, set up the nUCiI~ws of a 
team operating at both the Connaught and 
the Centra,l Hospitall. Somewhat to my dis­
appointment, 'Until his retirement in 1950, 
he still went On doing all the thoracopJas­
ties, much better and much more safely, 



- but he did dele.gate to me aM the other 
types of opemtion of those days, including 
the delicate and tedious Jacoibeus pleural 
adhesion sections. I suspect that this wa5 
not from any fee!liing that he was too old 
a dog to learn new trioks, but becau·se he 
relished more the large and spectacular 
ope rati·on s. As he often wl:di me, he "fe·lt 
happier alnd sa,fer handling a knife than a 
syringe." He left too early to undertake 
lung resections for tuberculosis, and in­
deed when I myself took these up after 
my long stint at thoracoplalsty, I was soon 
happily 'put out of busness' by the a.d­
vance of chemotherapy. However, in 1947 
at the B.ugeij.a emergency H'Ospita,J, P.P. 
had achieved his ambition and made Mall:­
tese medical history with the first pulmon­
ary lobectomy by dissection. This wa,s for 
a chronic abscess in a young woman from 
St. Paul's Bay, and was a complete suc 
cess. I wa's privi'leged to assist him, and 
"Dede" not on1ly puzzledl out the complexi­
ties of controlled respiration but ha,d to 
fashion his own en dot rache·al tubes out of 
or:dinary rubber tubing! Resection for can­
cer of the bronchus was naturally P.P.'s 
ne·xt target, but success eluded him, and 
it was not until 1953 that I did our first 
successfull pneumonectomy at St. Luke's, 
with the traditional beginner's luck and 
survival of the patient for eight years! 
Spurred 'On by my accounts of what I had 
seen Grey Turner achieve at Hammersmith, 
P.P. could not rest without tackling the 
cancerous oesophagus, and! :he made the 
alttempt, with me assisting and Dr. Richie 
Casolani anaesthetising in 1948 at the Blue 
Sisters' hospitat .unfortunartely without 
success; I was more luoky with my first 
case in 1951 at the Central Hospital. Final­
ly, many of you will remember from Dr. 
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Pa'ul Cassarr's fine account in the last Me­
moriall Lecture, P.P.'s spectacular crowning 
glory with the successfulligation of a pa­
tent ductus arteriosus. 

Ladies and gentlemen, when today we 
:Iook at what P.P. Debono and his like 
achieved in their time, I;a,cking 8111 fadllities 
we now enjoy, we must whole-heartedly 
proclaim: "There· were GIIAlNTS in the land, 
in those days."!! 

As I \oo~< ·uloon. and look up to, the MAS­
TER SURGEON, he who· stands in the· van­
guard of the eternal battle against the Cap­
tains of the Men of Death, I a,sk with 
Wordsworth:-
"Who is the Happy Warrior? Who is he 
That every man in arms shoU'ld wish to be? 
- It is the generous Spirit --­
Whose high endea,vours are an inward J.ight 
That makes the path before him alwalYs 

bright: 
Who, with a, naturall instinct to discern 
What Knowllledge can perform, is diligent 

to learn: 
Who, doomed to go in company with Pain, 
And Fear and Bfoodshed, miserable train! 
Turns his neces,sity to glorious gain! 
In ,face· of these doth exercise a power 
Which is our human nature's highest 

dower: 
Controls them and subdues, transmutes, 

berealves 
Of their bad influence, and their good 

receives: 
By objects which might force the soul to 

abate 
Her feeling, rendered more compassionate 
-~----~-----" 

Ladies and gentlemen, PETER PAUL DE­
BONO, the MASTER SURGEON was the 
HAPPY WARRIOR. 
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SKIN CANCER (EXCLUDING MELANOMA) 

H. M. SULTANA 

Departmelnt of Radiotherapy, St. Lu,ke's Hospital, Malta 

SUMMARY: 
A brief review is given of the incidence, 

aetiology, and the pathQllogical presenta­
tion of the commoner forms of skin ca,n­
cer with particular reference to its occur­
rance in the Maltese slands. Methods of 
treatment are discussed. 

EPIDEMIOLOGY and AETIOLOGY: 
Skin cancer accounts for a large per­

centage of malignant disease in general. 
Most published figures about incidence 
are bound to be inaccurate and incomplete 
because many skin cancers are treated! in 
private clinics without histological verifica­
tion and without being notified!. However, 
if the data available in Cancer Incidence' in 
Five Continents, Volume 2, are re-arranged 
(Gordon & SHverstone), it is possible to 
show that when persons of Celtic and 
Anglo-Saxon ancestry are exposed to sun­
Ight in different zones of lattitude from 
high to low, the incidences of skin cancer 
range from 5 per 100,000 in Sweden to 
well over 100 per 100,000 in Queensland, 
Australia. On the other hand, members of 
the black races, who as a general rule· live 
in the lower lattitudes, have a skin cancer 
incdence of less than 5 per 100,000 of the 
general population. This alsQl applies to the 

Japc:nese whether they are domiciled in 
Japan or in Hawai. 

Examination of the Malta Cancer Regis­
try records show that during the five year 
period 1969 to 1973 a total of 448 primary 
s:dn cancers (excluding melanomas) were 
registored. his gives an annual incidence 
of 27 per 100,000 of the general popula­
tion. Table 1 compares our own incidence 
\'ith that obtained in some areas of 'l'he 
world which are warm and sunny and to 
which people from the British Isles and 
Norihern Europe migrated (Doll, Muir & 
Wa:orhouse, 1970). 

There are obviously certain factors, partly 
genetic and partly environmenta,l, whioh 
influence the development of skin cancer. 
Silverstone and Searle (1970) showed 
very de'arly that re'aching a ripe olld age 
and having a history of keratosis are the 
factors most likely to be associated with a 
positive history of skin cancer. Other fac­
tors are a susceptibility to sunburn and 
residence in the tropics as against the sub­
topics. Outdoor occupation and a Celtic 
ancestry exercise ,less influence than is 
·usually belleved. No such scientific in­
fluence than is usually believed. No such 
scientific aetiologicall studies have been 
carried out in Malta. Examination of the 

TABLE 1 

Skn Cancer-Annual incidence per 100,000 by sex. 

Country Male Female 

South West England 28 15 

Mallta 40 16 

South Africa, Cape Whites 133 72 

Te·xas, U.S.A., Non-Latins 168 106 

Queensland, Australia, Whites 265 156 



Malta Cancer Registry recerds hewever 
dees cenfirm that 89% efall the skin can­
cer patients were abeve the age of 50 
when diagnesed and that there was an 
asseciatedi keratesis in ever 60% ef them. 

Multiple skin cancers are cemmen. Bray 
(1939) neted that eut ef every 100 pa­
tients with skin cancer at the Sidney Hes­
pital Radium Clinic, 30, after a peried ef 
time, ha,d to. be treated for new lesiens. 
Up to. date, ef all the patients with skin 
cancer treated at 'eur Radietherapy De­
partment between 1969 and 1971, 12% 
havea:ready required treatment fer ether 
new skin cancers. These percentages de 
net, ef ceurse, refer to. patients eriginally 
persenting with multiple lesiens. 

PATHOLOGY: 

The vast ma~erity ef skin cancer are 
basal cell er squameus cell carcinemas. 
The' basal-squamous ceH carcinemas 
sheuld, to a>ll' intents and p~urposes, be 
censidered as squameus cell cancers as 
they are ef equal petential danger. Adene­
carcinemas arising frem the skin appen­
dages are extreme,ly rare. The exact rela­
tive preportien ef the varieus histolegical 
types is uncertain due to. the fact that in 
very few large series have all the lesiens 
been hiS"bo,legically examined. Lightheuse, 
Kerpf & Garfinkel (1965), have shown that 
a clinicall diagnesis, even in experienced 
hands, ef basal cell carcinoma is feund en 
histologica'l examinatien to. be squamous 
cell carcinoma' in up to. 25% ef cases. In 
eur ewn series, o'urt of a total ef 448 cen­
secutive skin cancers, the' ratio. ef Basal 
cell to. Squameus' ceH cancers was as 2.56 
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is to. ene. Table 2 gives a breakdewn ef 
the varieus histelegicall types. It must be 
appreciated that these figures are partly 
based on a clinicaldiagnesis, as histelegi­
cal confirmation was enly ebtained in 64% 
ef cases. 

Metastasis frem squamous cell skin 
cancer to. regienal lymph nodes is not un­
ccmmen. Distant metastasis is much 
rarer; in our ewn series it was enly re­
corded in ene individual. Basal ce'll can­
cers can very rarely metastasize. Burman 
(1969) surveyed the world litera,bure and 
found a record cf abeut 50 patients in 
whom there was histologicall cenfirmation 
cf this. In cur own small series nene ef 
the Basal cell cancers metastasized either 
to glands er distantly. 

Deaths from skin cancer are now rare. 
The case morta,lty rate is said to be less 
than 1 %. In eur series there were enly 
two fatalities. One was in an old lady 
with an advanced B.C.C. which had erod­
ed most of the' nose and facial bones who. 
died of a massive haemcrrhage; the ether 
death eccured in a man with S.C.C. who. 
after three years ef treatment fer his pri­
mary lesiondievelleped metastasis in the 
cervical and supraclavicular nedes and 
later generalized distant metastasis. 

TREATMENT: 

1 . Preventien: 
Preventien must be based on two. pre­

mises: 
a) Ultraviolet radiatien is the inajcr 

aetielegical facter in the develepment 
ef skin cancer (Urbaoh, 1969). 

b) Nermal' persens shew a wide varia-

TABLLE 2. 

Skin Cancer Pathclegical types by sex. 

Male Female Be1:h Sexes 

Squamous Cell 96 28 124 
4' _, 

Sasa,l, Cell 196 105' i 301 
11'< 

Basal-Squameus Cell 16 5 21 
Other 0 2 2 

Tetal 308 140 448 :.: .,' 
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tion in their degree Qif s'usceptibility 
to developing skin cancers. Fitzpat­
rick, Pathak & Lane Brand (1972) 
mention the following characteristics 
which predispose to susceptibility: 

In Children: Light skin that sunburns 
easily and does not tan. 

Freckles. 
Red Hair. 
In Adults: Light skin that sunburns 

easily but does not tan. 
Freckles. 
Red hair. 
Signs of solar degeneration such as so­
lar keratosis, ta,lengectasis, connective 
tiss,ue degeneration and so'lar or 'seni'le' 
'lentigo. 
Many . skin lotons or creams which 

screen off ttie ultraviolet radiation from the 
sun are available. Most of them contain 
para-aminobenzoic acid in ethanol. Physi­
cians should learn to recognize those' per­
sons who are most at risk of developing 
skin cancer and advise, them to use one 
of. these preparations from early youth. 
Patients who already have solar keratosis 
should have this treated with a 5-Fluorau­
racil . sldn preparation once their kerato­
sis is cured, they should be encouraged 
to apply an ultraviolet barrier cream pro­
phylacticallly. 

2. Surgery and Radiotherapy: 
There is, no doubt that both surgery and 

r:adiotherapy can effectively cure the vast 
majority of skin cancers. Whether sur­
gery is superior to radiotherapy or vice­
versa, is not a valid subject for deba>te. 
Both modalities have their indications and 
contraindications the choicie of one or 
the other or ofa combination of both de­
pending on a' large number of factors such 
as age of patient, size and site Qif the' 
lesion, its dept of infiltration and the qua­
lity of the skin around it. Perhaps the 
most important factor is the skill of the 
surgeon or the radiotherapist and the 
amount of time', care and individual atten­
tion which they are prepared to devote in 
order to achieve the final aim which is the 
cure of the' patient of his disea,se wtih as 
little discomfort as possibl'e and with the 
like1Iihood" of producing the best possible 

cosmetic result. Both surgeons and radio­
therapists should be aware of their limita­
tions and they should disouss new pa­
tients jointly if this aim is to be achieved. 

The old idea that one should in aH cases 
"first try radiotherapy as surgery could al­
ways be used later if this fails" was ex­
plloded by Rank who showed that out of 
226 lesions tre'ated primariiy by surgery 
the recurrence rate was only 1.3,% where­
as in 197 recurrent lesions (mostly radio­
- therapy fa i/tu res ) the recurrence rate was 
15%. The opposite also holds good in the 
sense that radiotherapy is less successful 
when dealing with surgical failures due to 
the diminished vascular supply. 

Small, discreet, superficiall basal or 
squamous cell carcinomas can be destroy­
edl equally well by excision or by radio­
therapy. On the' whol'e surgery is to be 
preferred beca'use it is cheaper, quicker 
and also because the surgical scar wiH 
withstand further exposure to the atmos­
phere better than a radiation scar. This is 
a most important factor in tne younger pa­
tients. Old patients may fin~ it difficult to 
remain still during radiotherapy and they 
may also find it difficult to atttend for re­
peated daily treatm,ents. 

Larger lesions and especially those le­
sions which occur in sites such as the 
eyelids, the periorbital area and the medial 
triangle of the cheek are .. usually dealt 
with by radiotherapy. Here" surgical exci­
sion would almost invariably require plas­
tic repair. This also applies to the external 
nose if the lesion is larger than a few mil­
limetres. Surgery is usually 'to be preferred 
in areas such as the perine-um, the vu:va, 
the scrotum and the handSl and feet as 
these tolerate' irradiation ba~ly. 

Where gOQid plastic surgical facilities 
are available, the large deeply penetrating 
tumours should be dealt with surgica,"'y as 
the long term results, both curative and 
cosmetic, are likely to be better. Where 
no such service is avaHable, radiotherapy 
using deep X-rays. or in some instances 
telecobolt, can give very gratifying res'ults. 

CYTOTOXIC DRUGS: 
Fa,lkson and Sculz in 1962 observed 

that solar keratosis dis'appeared in pa,tients 



recelvmg 5-Fluorouracil systemically for ad­
vanced carcinomatosis. This lead to the de­
velopment of a 5-F .. U. cream .for topical 
application. We have now been using this 
cream selectively for 5 years and! like 
ChiaffiteHi and many others have found 
it to be most effective in the treatment of 
solar keratosis especially when there are 
multiple 'lesions; we have a'lso found it 
useful fOr dealing with multiple superficial 
basal and squamo.us ce,l'! carcinomas, cur­
ing at least 50% of them. 

Bolisario claims a 92% overaU cure rate 
for basal cell carcinomas using al mixture 
of Golcemid, triodolciran and methotraxate 
in ointment form. He also daims to obtain 
excellent cosmetic results. We stiH prefer 
to 'Use conventional methods (surgery or 
radiotherapy) for the solitary infiltrating 
lesions and only use 5-F:uorouracil cream 
for superficial but extensive uicers and' for 
the' superficial multiple ones. The method 
of application of the cream is most im­
portant. The paltient must be instructed 
to app,lry it 'overand around the lesion 
twice daily; he must wipe of· the surface 
ointment and the debris from the lesion 
with a clean piece of gauze prior tQl each 
application. Any crust which is present 
must be removed! from the surface of the 
'ulcer at frequent intervals so·' as to alllow 
the cytotoxic cream to come into close 
contact with the malignant cells. Unless 
these instructions are followed religious1lY 
it is unlikely that healing will occur. The 
average time needed for complete des­
truction of the carcinoma is 'three to four 
weeks. A dry, or occasionCl:Uy a moist 
erythema, similar to that obtained during 
radiothery, occurs; if severe, this is easily 
controlled by the application of a steroid 
ointment. 

CONCLUSION: 
Although skin cancer notifications are 

bound to be erratic and incomplete, it can 
be stated that its incidencel amongst the 
white races increases as the geographical 
location moves to a lower lattitude. In 
Malta skin cancer is commonly .found in 
the fairer skinned, mostly outdoor I'Clbo'Ur-
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ers such as farmers, fishermen and stone 
miners. Basa'l cell carcinomas in Malta, as 
in most other countries, are much com­
moner than squamous cell cancers; this is 
more' evident in females. Treatment 
methods include prevention, surgery, ra­
diotherapy and in selected cases, cytoto 
xic topical application. 
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THE OPERATION OF A VENEREOLOGY CLINIC 

IN THE WEST END OF LONDON 
D. VELLA BRIFFA 

As a result of the Venereal Disease Re­
gulations of 1916, facilities were establish­
ed in Great Britain for the free and confi­
dential treatment of venereal diseases, di­
vorced from DermatOl!iogy Clinics. These 
Venereology Clinics became the responsi­
bility 'Of Regional Hospitalli Boards after the 
National Health Act of 1946. James Prin­
gle House is one such outpatient clinic of 
the Middlesex Hospital, situated in the 
heart of London. The tendency nowadays 
is to refer to s'Uch clinics as 'Clinics for 
Genito-Urinary Medicine'. This helps to 
remove the stigma from the diseases, and 
enC'OJrages patients to come forward. 
Whether this name describes more aptly 
the kind of work undertaken there is de­
batable however. Out of approximately 
10,000 new patients seen every year, 
about one quarter suffer from Gonorrhoea 
or Syphilis. The bUi'ik of the remainder is 
made up of people suffering from Non-spe­
cific Genital Infecti'On, Candidiasis, and 
Trichomoniasis, in that order of frequency. 
Despite a sizable Maltese community in 
the ad~oining area of Soho, the number of 
fellow countrymen preisenting at the clinic 
is minute. 

Reception 
The doors of the clinic are open to the 

public fr'Om 9.00 a.m. to 6.00 p.m. Patients 
are. referred by general practitioners, by 
consultants from outside hospitals, and by 
family planning oliinics. Many come of 
their own accord, and some arrive wth a 
c'ontact slip· given to them by a sexual 
parfrle(who is infected and is being seen 
~t a' Venereology .Cllni~. 
. Most patients art? seen by', appointment: 

As a rule new patients are' alloted 20 mi­
nutes, and f'Ollowup cases 10 minutes. 
However a number of patients without an 
appointment attend each day demanding 
urgent attention. These are s'lotted into 

gaps created by patients with an appoint­
ment who do not turn up, On a first come 
first served basis. As the number of pa­
tients who attend without an appointment 
roughly equals the· number 'Of defaulters, 
the o!:inic manages to run smoothly. 

New patients are interviewed by the 
receptionist. Details ot their name, sex, 
age, address, nationality, occupation, and 
method of referral are typed in a case 
sheet. This is given a progressive reference 
number, and! is available to the doctor 
when he is ready to see the patient. 

The Clinics 
At all times three doctors are available 

in the male o!linic and two in the female. 
In addition to the relevant nie,dical history, 
detai'ls are taken of recent and past sexua,l 
intercourse, going back three months. 
This must be taken further back if the pa­
tient is suspected of having' harboured se­
condary or infectious latent Syphilis, be­
ca1use all contacts must be chased up and 
examined. As explained later. this is mainly 
the responsibility of the Contact Tracer, 
but the doctor is interested in the nature 
of the interccrurse and prec'autions taken, 
because this influences the examination 
and samp!'es taken. The sheath is said to 
decrease the' risk of contag:on if used pro­
per:y (Richards R.N., 1974). Early Syphilis 
in London nowadays is predominantly a 
disease of promiscuous homose~ual men 
(British Cooperative Clinical Group, 1973). 
Passive homosexuals should undergo 
proctoscopy and have rectal swabs taken. 
A throat swab is indicated if .orogenital sex 
h3s ~ occurred wtih an infected partner. 
And so· on . 

In the short time available the general 
physica'l examination must obviolusly be 
orientated towards the manifestati'Ons of 
sexua'lly transmitted diseases. The res­
ponce of the pupils to light and accomoda-



tion is noted, the reflexes are elicited the 
appreciation of vibration sense tested: for, 
and the presence' of skin rashes, enlarged 
glands, and ectoparasites !'ooked! for. Spe­
cial attention is paid to the external geni­
ta::a, and' to the oral and anal orifices, be­
ing on the lookout for discharges, eTO­
sions, ulcers, and warts. The re'spiratory 
and cardiovascular systems are assessed. 

Female patients are examined with a bi­
valve speculum. The condition of the va­
gina, and cervix are noted. The following 
specimens are obta,ined with a sterile pla­
tinum loop: 

i. Specimen from the posterior fornix. 
This is smeared with a drop of saline on 
a s'lide for the dark ground microscopy of 
Trichomonas Vaginalis, and is also inocu­
lated into liquid Feinberg-Whittington me­
dium for culture of the same organism. 

ii. Specimen from the lateral fornix. 
This is smeared on a slide and Gram stain­
ed for the direct microscopy of Candida, 
and is also pl"ated onto Sabaumud's me­
dium for Gulture of the same, organism. 

iii. Specimen of mucus from the cervical 
os. This is smeared on a slide and Grem 
stained for the direct microscopy of the 
Grem negative intracellular displococci of 
Gonorrhoea, and is also plated onto Co­
lumb:a Agar medium for culture of the 
same, organism. 

iv. Specimen from the urethra. This is 
processed like the cervical sp8cimen. 

Siuspicious ulcers am squeezed! at the 
base, and three smears made from the 
serum which exudes with a drop of saline 
on a s'llide for the dark ground microscopy 
of Treponema Palldium. Cervical smears 
for the early cytological changes of cervi­
call cancer may be performed with an Ayre 
spatula, especially in high risk groups. A 
bimanual pelvic examination is done at the 
end to look for signs of pelvic disease. 
Disposable polythene QI~loves are worn 
throughout the external genital and pelvic 
examinations. 

The slides are processed, examined, and 
reported on the spot by nurse's who be­
come proficient at spotting the causative 
organisms by dint of doing it alII the time. 
They also report on the presence of poly­
morphonuclear leucocytes, epithelial cells, 
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and other organisms in the stained smears. 
In the mal'ie clinic the nurses oblige by 

taking the specimens also. Specimens 
from the urethra are plated onto Sabau­
raud's medium, inoculated into liquid Fein­
berg-Whittington medium, plated onto Co­
lumbia Agar medium, and smeared on 
slides for staining and dark ground micro­
scopy. A two glass urine test is performed 
for threalds or flakes in the first glass when 
urethral dischar~e is scanty, and cloudY 
urine in both glasses is posterior urethri­
tis. The urine is also examine,d for protein 
and glucose. 

The doctor performs proctoscopy on 
passive homosexuals. Specimens from 
rectalll discharge are taken and processed 
a,s for urethral discharge, except that cul­
ture of the Gonococcus is done on the 
more selective Thayer-Martin medium. If 
indicated, the throat is swabbed with cot­
ton wool on a stick and the specimen 
plated onto the same medium. 

Blood samples for serological tests for 
Syphilis are taken from aH patients on the 
first visit. Disposable plastic syringes are 
used throughout, and disposable polythene 
g;~!oves are worn when drawing b!ood from 
patients who have had serum hepatitis. If 
requested, the result of the Venereal Di­
sease Research Laboratory test is avail­
able within minutes using a Manual Slide 
Test. 

Within minutes of the first examination, 
therefore, laboratory findings are- available 
to a::!!d support to a diagnosis of Candi­
diasis, Trichomoniasis, Gonorrhoea, early 
Syphilis if treponemes are present in the 
lesions, and, by exclusion, Non-specific 
GEmital Infection. The' patient can be treat­
ed and fO!llowed up accordiingly without 
delay. 

The LRboratory 
The rourine serological tests ,for Syphiiis 

und8rta<ken in the laboratory are the Vene­
real Disease Resea,rch Laboratory (VDRL) 
test, and the Treponema Pallidum Haemag­
glutination (TPHA) test. 

The VDRL test, which is a flocculation 
test using a cardiolipinlecithin-cholesterol!­
carbon antigen (Searie Diagnostic), is 
performed on an Auto-Ana'lyser on neat 
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serum, and in titre if positive. Quantitative 
tests are important because they provide. a 
standard against which fiurther change or 
·Iack of change may be compared. The 
VDRL test measures a reagin in the senum, 
and is prone to give both acute and chro­
nic Bio:ogical False Positive results. It 
takes one technician one morning to su­
pervise the test on about 100 sera obtain­
ed! the day before and stored in a refrid­
gerator. The same· technician does other 
laboratory chores concurrently. 

The TPHA test is technicaUry easy to do, 
and quite cheap to run if only microlitres 
of reagent are used. It involves the reac­
tion between the patient's serum and a 
component of T. Pallidum (Nichols Strain) 
which has been adsorbed onto previousiy 
fixed sheep red blood ceHs. Haemaggluti­
nation occurs when sel"um containing an­
tibody to T. Pallidum is mixed at a s·uitable 
dilution with the sensitized red blood ce'lls 
suspended in distHled water. The test is 
performed manually, and again it takes 
one technician one morning to do the tests 
on the same 100 sera. The test is available 
commerci,&ly in kit form (Fujizoki Pharm. 
Co. Ltd). A specia:1 absorption diluent is 
included in the kit to eliminate Biological 
False Positive reactions, which then 
causes the test to have almost the same 
sensitivity, specificity, and life-,I'ong positi­
vity of the Treponema Pallidum Immobili­
sation (TPI) test (Johnston N.A., 1972) 
which is technically more' difficult to per­
form. 

The Fluorescent Treponemal Antibody 
Absorption (FTA Abs) test is performed 
on sera which are' positive on routine tests 
as a double check. A variety of non speci­
fic antibodies are first absorbed away from 
the patient's serum. This is then incubated 
with T. Pallidum fixed to a microscope 
slide, to which the antibodies adhere. Anti­
human globulin tagged: with fl!uorescein is 
then added, and this binds with the pa­
tient's antibody coating the treponema. 
flouresce a faint green on a· dark back­
ground. The test is specific, sensitive, and 
easy to carry out if the equipment is avail'­
able (Maokey D.M., Price E.V., Knox J.M., 
1969) . 

Despite the TPHA test and the FT A 

(Abs) test there always remain a certain 
number of sera in which the final diagnosis 
of Syphilis will depend on the TPI test. 
Facilities are not available at James Prin­
glle House for this test, and these sera 
are sent to the Venereal Diseases Refe­
rence Laboratories at the London Hospital. 

The cultlure' pl:ates are examined after 48 
hours incubation. Candida produces a, 
characteristic white colony on Sabauraud's 
medium. Trichomonads are pipetted from 
the bottom of the Feinberg-Whittington 
liquid medium and looked for under the 
dark ground microscope. In this same me­
dium the yeast cells of candida for-m char­
acteristic germ tubes. The Gonococcus 
produces typical pinhead sized semitrans­
parent colonies on Columbia Agar medium 
which contains 5% horse bl'Ood, if care is 
taken to provide it with an atmo'sphere of 
CO 2 in a cqndll1e jar. A few drops of a 1 % 
solution of tetramethyl-p-phenylenediamine 
are dropped on the colony, which goes 
purple if it is N. Gonorrhoeae (the 'Oxidase 
reactione) . 

Because of the presence of other mem­
bers of the Ne·isseria gro:up in the throat, 
al positive culture from this site presents 
diagnostic problems. In this case the co­
l'Ony is s'ubcultered onto C.T. Agar medium, 
and filter paper soaked in Dextrose, Mal­
tose, Lactose, and Sucrose added On top. 
The different members of the' Neisseria 
group fel"ment these sugars to varying ex­
tents with the production of acid (.cruick­
shank, 1965). C.T. Agar which has a pink 
colour, contains an indicator which causes 
the agar to turn yellow when acid diffuses 
into the medium. A true N. Gonorrhoeae 
may be identified by the pattern of sugars 
it ferments. All positive Gonococcal cOllo­
nies are suboultured for quantified antibio­
tic sensitivity tests. There is a correlation 
between failiures a,nd the lessened sensiti­
vity of Gonococci to· antibiotics. When cul­
tures do not verify a diagnosis of Gonor­
rhoea ente:rtainedl on direct microscopy, 
the oriqinal slide is retrieved from storage 
and examined by the experienced patholo­
gist. The organism may fail to grow des­
pite being present in the discharge. In the 
case of women, the, smears are frequently 
negative for gonococci, whilst the cultures 



are positive. 

Other ,facilities available to the doctor is 
the detection of anti-bodies in sera to the 
Herpes Virus, and the detection nf the 
cytopathic effect of Herpes Virus On foetal 
lung tissue culture, but these are perform­
ed in a vi~us liaboratory in the main hospi­
tal. 

Treatment 

Rapid diagnosis facHitates prompt and 
rationa,ltreatment. A supply of nxytetra­
cycline tablets, metronidazole tablets ny­
statin pessa,ries, andl a variety of antifun­
gal and steroid ointments are available in 
the doctor's desk to be handed over to the 
pa,tient free of charge. Gammebenzene he­
xachlnride powder, benzyl benzoa'te emul­
sion, podophyllin solution, and trichlora­
cetic add crystals are at hand and ap­
plied by the nurses. 

Uncomplicated cases of Gonorrhoea re­
ceive one intramuscular injection of 5 mega, 
units of benzyl peniciliin made up in 5 ml. 
of a 0.5% solution of xylocaine, thirty 
minutes after 1 Gram of probenecid by 
mouth. If this fails or the patient isa,11lergic 
to peniciltlin, a single intramuscular injec­
tion of 2 Grams kanamycin, or three sul­
pharnetoxazole trimethoprim tablets twice 
a day for three days are administered. The 
patient is discharged a:s cured after three 
negative cultu res at weekly intervals, but 
is instructed to return after three months 
for a repeat of the serological tests for 
Syphilis. 

Early Syphilis is treated with 600,000 
units of procaine penicHrlin intramuscularly 
daily for ten days. Pa,tients aNergic to pe­
nidllin receive erythromycin 500 mg 
tatblets four times a day for 15 adys. Sero­
logical tests for Syphilis are repeated at 
monthly intervals for three months then 
at three monthly intervals until on~ year 
after treatment. The cerebrospinal fluid is 
examined at the end of the first year after 
treatment. If the VDRL test becomes ne­
gative in the first ye'ar it is repea:ted at six 
monthly interva1lis during the second year, 
and if still negative at the end of the se­
oond year the patient is discharged as 
oured. If it remains positive it is repeated 
at three monthly intervals untB it is per-
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sistently negative. 
Non-specific Urethritis is the common­

est condition seen in men. Its treatment 
is most unsatisfactory. For a first attack a 
five day course' of oxytetracycline 500mg 
tablets twice daily is prescribed, and the 
patient told to abstain from sex and alco­
hol. Recurrences are common however, 
and at this stage a further course of ten 
days is prescribed. The further treatment 
of those patients who relapse more than 
once is not standardised, and depends on 
the personal experience of the doctor in 
charge. 

Since the advent of modern therapy the 
vast ma:j:ority of patients with sexuaHy 
transmitted diseases are treated sucessful­
,l,y as nutpatients. The occasional person 
who needs inpatient treatment is admitted 
in a genera,1 medica,1 ward, and care is 
taken not to distinguish him in any way 
from the other patients in the ward. 

The Contact Tracer 

Contro.l of sexually transmitted diseases 
depends on the tracing of infecting con­
Lcts (Scottish Health Services Cnuncil, 
1974). It is desirable to see the regular 
sexual partners of patients who have re­
lapsing Non-specific Genital Infection, Can­
didiasis, Trichomoniasis, and Scabies. The 
onus of exp,i'aining this to the patient rests 
with the doctor at the time nf examina­
tion. On the other hand, tracing the con­
tacts of patients with infectious Syphilis 
and Gnnorrhoea, being of vital importance 
from a public health point of view, is un­
dertaken by professional Contact Tracers, 
two of whom are emp,loyed full time at 
James Pringle Hnuse. 

Contact Tracers are otherwise known 
as Health Visitors. However this is a mis­
nomer, because they try to achieve their 
aim without moving from the o,ffice, and 
regard an outside visit as an admission of 
failure causing loss of time and money 
(The' Health Education Council, 1976). 

The Contact Tracer interviews aH newl,y 
dia'gnosed cases of Gonorrhoea and in­
fectious Syphilis. A rapport of trust is set 
up, care is taken not to moralise, hut in 
the meantime a detailed sexua,1 history is 
taken. The patient is given ~ slip of paper 
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to de:iver to the person who has presum­
ably infected him, and one for each sexua,l 
partner since, including the wife or hus­
band. The slip of paper contains the name 
cif the clinic from where it is being issued, 
the patient's reference number, and the 
d:agnosis in the official code of the Depart­
m::mt of Health and Social Security, e.g. 
B ~ - Gonorrhoea. The contract wi:M hope­
fully realize er be convinced by the pa­
tient that it is in his interest to present 
at aV.D. Clinic with this contact slip in 
order to be examined and treated. After 
the r.ontact is examined, the findings are 
onter'cd in the samE: code at the b3ck of 
the contact slip which is sent back to the 
c:inic it was issued from. By this method 
a check is kept on the efficacy of contact 
tracing. 

Very often the use of the contact s'lip 
may be obviated by the patient volunteer­
ing to phone his contact directly. Habitual 
promiscuous male homosexuals in particu­
lar are becoming so aware' of their increas­
ed risk of contracting and spreading 
Syphi"~s, that some members of that com­
munity keep a name and telephone num­
ber book of all contacts for the preceeding 
three months, knowing that this is the 
longest incubation period of the disease! 

At the end of the clinic the doctors re­
view the case sheets of those patients 
who had an appointment but defalulted. If 
these constitute a pub:ic health hazard be­
cause they may still be infective, a note 
to this effect is entered in their case sheets 
against the date. Before filing away the 
d;;y's case sheets into potential oblivion, 
clerks examine all the notes. A :I,ist of the' 
dangerous defaulters is made and handed 
to the Contact Tracer. At this stage a te­
lephone call, letter, or in the last resort a 
house visit is m2ndatory. 

As Cippointments cannot be fixed more 
than three weeks in adtvance, patients be­
ing followed Uip for Syphilis every so many 
months have, their name entered in a dairy 
against the date near whichth ey are ex­
pected to attend. It is the Contact Tracers 
duty to check the diary every morning and 
see that the patients scheduled to attend 
do so, and' chase' them !Up if they default. 
This methOd is also applied in the short 

term to patients whom the doctor suspects 
may defau.:!lt despite a firm appointment a 
few days hence. 

The Medical Social Worker 
A, Medical Social Worker works part 

time in the department. There are many 
patients wth personal, financial, emotiona,l', 
domestic, and other problems who can 
benefit by tall king to her. 

The Psychiatrist 
Some patients a,ttend the clinic with 

genuine sexual problems such as impo­
tence. Others suffer from mentall disease 
expressed as a, persistent, unjustified fear 
of venereal infection. The services of an 
experiened psychiatrist are available in the 
dinic once a week to deal with these 
prob'lems. 

Discussion 

There is much 'bO be said in favour of 
one department being responsible for the 
care of the patient and all his contacts, 
male or female. Training in dermatology is 
not particularly relevant to the examina­
tion of patients, especia:,ly females. A good 
knowledge of Gynaecology is essentia,1 in 
the examination of thel'atter. While it is 
al'l right to practise Venereology with Der­
ma,tology, British experience indicates that 
it is more advisable to have independent 
V.D. clinics. 

There is no doubt that James Pringle 
House is well equipped to deal with 1!he 
problem of Sexually Transmitted Diseases, 
and may be' looked up to as a model on 
which to organize an efficient dinic should 
the needl arise. James Pringle Honse 
ca,ters for a restless cosmopolitan commu­
nity whose, sexual attitudes and: behaviour 
difflers from tha,t of the Maltese. The be­
haviour of the infective agents, once pre­
sent, is similar in both countries however, 
and there is a lot to be derived by observ­
ing the latest diagnostic and therapeutic 
technique,s adopted in more advanced 
centres. Besides, in this age of rapid com­
munication the' behaviour of OUr youth will 
be conditioned mlore by that of their coun­
terparts abroad. The growth of tourism 
inevitably brings with it an increased risk 



of exposure to the diseases. 
In the c:inic I was impressed by the 

fj ec;uency with which Gonorrhoea in parti­
cular was discovered in paltients who were 
asymptomatic, especially fema'les who 
came forward for a check up a,fter taking 
a risk. This raises the disturbing question 
of whether the extent of the problem in 
Malta is being grossly underestimated. 
Only a cha:nge in attitude towards these 
diseases will allow potentially infected 
asymptomatic persons to come forward 
fer examina'tion. This, combined with e·ffi­
cient contact tracing wi:1 supply the an­
swer. Antibiotics in themselves are not 
the ultimate solution to the problem. 
ShQlU'~d the rising tide of Sexua,lIy Trans­
mitted Diseases which is affecting Europe 
reach the shores of Malta, then a clinic 
operating partly on the lines sketched 
above would be a very desireable thing 
to have. 

Summary 

A period of employment at James 
Pringle House provided the opportunity of 
observing how the growing probil.em of 
sexuaHry transmitted diseases is being 
dealt with in London. Paramedicall staff 
plays a vital role in the efficient running of 
the clinic. Diagnostic procedures which 
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could be adopted to advantage in Malta 
are discussed. It is regretted that the ser­
vices of professional contact tracers are 
not available in Malta,. Fail'ure to chase up 
asymptomatic carriers 'leads to underesti­
mation of the problem, and constitutes a 
public health hazard. While it is all right to 
practise Venereology with Dermatology, 
British experience indicates that it is 
more advisable to have independent V.D. 
clinics, especially if the incidence of Sex­
,ually transmitted diseases reaches the 
epidemic proportions it has done in most 
countries. 
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ABDOMINIAL INJURIES IN ROAD TRAFFIC ACClnENTS 

A. J. WARRINGTON 

Department of Su:rgery, University of Malta 

Incidence 
The incidence of closed abdominal in­

juries in patients admitted to St. Luke's 
Hospital after being involved in road traffic 
accidents, though not alarmingly high, is 
certainly not negligibl'e. Of course, in cases 
coming to post-mortem, abdominal inju­
ries are found in a higher proportion, usual­
ly associated with other lethal injuries to 
head and chest. This comparatively low 
incidence is probably due to the fact that 
most traffic accidents take place at low 
speeds, partly because our roads do not 
encourage high speed driving (Camilferi, 
1968). It is possible that with improve­
ment in our roads the incidence of these 
injuries will rise' tho!ugh never to such pro­
portions as in co'untries with Ilong stretches 
of first class roads and motorways. 

Abdominal in~,uries can be sustained by 
pec:lestrains knocked down by moving 
vehicles, drivers thrown forward! against 
the steering wheel, passengers knocking 
themselves agarinst the interior of vehicles 
and cyclists who hit their abdomens 
8(:lainst the handle-bars. In contrast to head 
iniuries, which are comlmoner in those 
sitting in the front sea't, the position of 
passengers inside a car seems t'o have no 
bearing on the incidence of abdominal in­
juries. Althou(:lh horse-drawn vehicles are 
still fairly common on our roads their 
drivers do not ,appear to sustain abdomi­
nal iniuries to any great extent. A number 
of different mechanisms may be responsi­
ble for productina these iniuries including 
compression, avulsioin, shearing tsresses, 
direct laceration by bony structures and 
Axcessive risA ill intra-llJlmioAI rorAssun'l in 
the case of hollow viscera. Fixed or(:lans 
Me more liable to injury than mobile: ones 
with the exception of the pancreas which 
is iniured in only 1-2% of cases. In tralu­
ma to the unper abdornAO, the snleen is 
most often involved (Wilson, 1963), fol-

lowed by the Hver and kidney. HoHow vis­
cera are less commonly damaged. Injuries 
to the bile duct, gall bladder and ureters 
are rare' and damage' to the adrenals is 
even rarer. 

Diagnosis 
The diagnosis of blunt intral-abdominall 

injury is always difficult and often ob­
scured by shock, lunconsciousness and the 
presence of other injuries to the head, 
chest and limbs. Not infrequently more 
than one abdominal viscus is involved. Pa­
rieta[ dama(:le, haemoperitoneum, perito­
nitis and retroperitoneal haemorrhage may 
occur separately or together. Intraperito­
neal injury may not be apparent ~or hours 
or days, for example small intestinal per­
foration, retrope'ritonea;l damage to the 
duodenum or cOllon, gangrene of small 
bowel following in}ury tOr the mesentery 
and del'ayed rupture of the spleen. The 
valliue of repeate'dl OIbserva,tions, preferably 
Iby the same experienced: observer, cannot 
be; too sltrongly emphasised. 

History of the accident from the patient 
if he is conscious or from reliable witness­
es, if he is unconscious, is often helpful. 
One should try to assess the velocity of 
impact from the state of the vehicles, 
whether the partient was thrown Out and 
his position in the car at the time of the 
accident. No matter what other injuries 
exist one must always think of the possi­
bHity of abdominal injuries especially in the 
unconscious patient. If a conscious patient 
complains of pain in the abdomen, loin or 
back the matter must be given serious 
consideration. Where possible, inquire 
about the site' and radlation of the pain, 
the passaqe of urine and whether it con­
tained obvious blood. A desire to pass 
lUrine with inability to do so is very sug­
oAstive of blarldAr anrI/or urethrRI Inll/rv. 

The presence of shoulder pain may signify 



diaphragmatic irritation from blood or in­
testinal contents. 

On examination, the presence of pallor, 
cold c1ammry extremities and a rapid weak 
pulse are as important an indica,tion of in­
ternal bleeding as a low blood pressure. 
Signs of continued bleeding when all vi­
sible bleeding has been stopped and the 
blood volume restored point to the abdo­
men as the source, provided thoracic in­
juries and major pelvic .fractures have been 
excluded. The imprint of C'!othing on a 
yielding part of the abdominal wall means 
severe compression against the spin or 
back part of the pelvis, often with damage 
to mesentery or bowel watj\ (London, 
1969). Local' tenderness and guarding may 
or may not indicate damage to underlying 
structures. A rectal examina,tion should be 
done in all cases as it may reveal rectal 
injury or a displaced prostate in complete 
rupture of the posterior urethra. In general, 
isolated abdominal physical signs can of­
ten be misleading (Proctor, 1967) and a 
general consideration of the clinical pic­
ture including the patient's response to 
resuscitation is often more helpful. Disten­
sion, increasing or spreading tenderness 
and rigidity and! a rising pulse raite, how­
ever, are all significant. 

There are three diagnostic ancillary 
methods which aid in the general if not in 
the specific diagnosis. These are: raidiology, 
diagnostic peritoneal: tap and, tOI a lesser 
extent, labomtory investiga'tions. Plain X­
Rays of the abdomen may show fractures 
of the ,lower ribs Or pelvis or the presence 
of free gas in the erect or lateral films. In 
retroperitoneal rupture of the duodenum, 
retroperitoneal gas bubbles with an excep­
tionally clear Psoas shadow may be found. 
Sim:i1arly, obliterated Teft renal and Psoas 
shadows, possibly with e'levated left dia­
phragm, increased density in the left up­
per quadrant and shifting of the gastric air 
bubble suggest injury to the sp:een. Of tile 
specialised radiolo~ical procedur~'s, using 
contrast media, I.V.P. is mandatory to ex­
clude' serious renal injury, when suspect­
ed, as well as to confirm the presence of 
a funcdoning contralaterall kidney. Gastro­
grafin s1:udies and cysto-ure1:hrography are 
occasionally useful for demonstrating gas-
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trointestinal and bladder/urethral injuries. 
Arteriography of the liver, spleen and kid­
neys remains of limited scope, particularly 
for technical reasons (Shepherd, 1971). 
Scanning with radioactive gold has been 
advocated to detect liver injuries (Wait, 
1969). Four quadrant diagnostic peritoneal 
tap using a number 18 lumbar puncture 
needle or fine polythene tubing introduced 
through a thoracocentesis needle, can be 
of great assistance, if positive. The with­
drawn fluid can be haemorrhagic, bile­
stained or contaminated with faeces. A 
'high amyllase content in this fluid is very 
suggestive of pancreatic injury. A negative 
peritoneal tap, however, is of no signifi­
cance (Morton et al, 1957). Of the labo­
ratory investigations, serial haematocrit 
readings are .of more value than a single 
haemoglobin ,estimation on admission. A 
very high serum amylase, when present, 
suggests damage to the pancreas, al­
though it is not specific. Microscopic hae­
maturia directs one's attentiOn to the uri­
nary'tract. 

In practice;' the most important decision 
is whether to exp,!ore or not rather than 
to determine which particular organ ha~ 
been damaged. If in doubt, it is better to 
look and see than to wait and see. 

Management 

As in many cases abdominal injuries are 
found in association with other severe in­
juries to the head and chest, it is essential 
to perform a rapid initial assessment of the 
patient's condition, establish and maintain 
a patent airwalY and ensure effective respi­
ratory exchange as a, first step. The resto­
ration ofa depleted blood volume is of 
little or no avail unless respiratory func­
tion is quickly restored and adequately 
maintained (Gissane, 1967). Following 
this, severe bleeding must have high 
priority in treatment (Ward McQuaid, 
1971). The requirements are rapid resusci­
ta,tion using a wide bore intravenous can­
nU[a andl adequate amounts of blood. Plas­
ma or high molecular weight dextran may 
be used until blood becomes available. 
The insertion of a central venous pressure 
catheter isa useful guide to the adequacy 
of replacement and prevents overtransfu-
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sien. It must be remembered that the sm­
gical centrel ef bleeding is eften an inte­
gral part ef resuscitatien. 

At 'Iaparetemy, wide expesure, is essen­
tid to' allew proper inspectien ef aH er­
gans. Splenic rupture is easily and reward­
ingly dealt with by splenectemy. In liver 
injuries the ebtiects are to' step the' bleed­
ing, to' excise' devitalised tissue by seg­
mental resectien er even lebectemy (Lit­
tle and Williams, 1969), if necessary after 
extending the incisien intO' the chest, and 
to' provide drainage'. Routine decempres­
sien ef the biliary system by 8' T-tube is' 
net universally accepted! (Faris, 1972). 
Hilar injuries and those at the junctien ef 
the hepatic veins and the inferier vena' 
cava remain a preblem. Kidney damage is 
usuaHv handled censervatively (,0 pit et 
aI., 1960) and nephrectemy at emergency 
laparetemy fer blunt injury sheuld be rare, 
unless the kidney is diseased. Simple ce­
'Ienic perferatiens ma'y be sutured; more 
severely damaged! right colen may be 
dealt with by resectien andanastermesis 
(Reberts and Lavelle, 1966); badly injured 
left colen is preferably e'xterierised. Retre­
periteneal haematemas near the bewel, 
especially duedenum and celen, must be 
explered (Ward McQuaid, 1971). Pancrea­
tic injuries may re'Quire' simple drainage 
(Thempsen and McFarland, 1969), repair 
(Reberts and LaveHe, 1966), dista'l pan­
createctemy er a Whipple type precedure 
depending en the extent and site ef the in­
jury. Ruptured diaphragm sheuld be 'leO'k­
ed fer and repairedl. If left, it can lead to 
strangulation later (Miller and Hewie, 
1968) (Ward McQuaid, 1969). Bladder 
and er pesterier urethral injuries are net 
uncemmenly asseciated with severe frac­
tures ef the pelvis. A'ltheugh it is 'Usual to' 
attempt catheterisatien when these in­
juries are suspected', this, is by ne means 
the universa"'y accepted management 
(Miller, 1961). Mitchell (1948, 1963) cen­
siders that catheterisatien eften cenverts 
an incemplete intO' a cemplete urethral 
rupture with the inevitable risk ef stricture 
later. He advecates suprapubic cystestemy 
in aB cases fellewed by endescepic as­
sessment ef the damage after twO' to three 
weeks. 

One must remain alert to' the pesibility 
ef de:ayed and late cemplicatiens develop­
ing days er weeks after the eriginal injury 
(Petty, 1973). These include delayed rup­
ture ef the spleen (Kamal, 1967) and 
bewel, haemebilia and abscess a.fter liver 
in;mies and ':ate pseudecyst fermatien in 
the pancreas. Late ileus usually means pe­
ritenitis, and may be due to' gangrene fre'1)' 
missed mesenteric injury. 

Conclus:on 
In cenclusien, abdeminal in~uries from 

read traffic accidents are likely to' beceme 
mere cemmen with increase in traffic den­
sity and imprevement in the roads, en­
ceuraging, if not permitting, faster speeds. 
I am cenvinced, 2nd statistics suppert my 
contentien, that a preperly fitted and wern 
seat belt can decrease considerably the 
incidence and seve.rity ef abdominal inju­
ries to' car eccupants. When, hewever, 
these injuries eccur we should endeaveur 
to' diiagnese and treat them early and ener­
getical,ly because as Gissane peinted out 
in 1962, the Bimingham experience leaves 
'us "in ne doubt that any decrease in mer­
tality and merbidity rates fellewing severe 
intra-abdeminal injuries is dependent more 
upon early and adequate resuscitatien and 
surgery than upen technical virtuosity at 
a later stage" (Gissane, 1962). 
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D!EPRESSION IN GENERAL PRA!CTICE 

V. S. ZAMMIT 

General Practitioner 

Attempts to classify depressive illness 
have become increasingly more complex 
and controversia,l. Perhaps from the Gene­
ral Practitioner's point 01 vic:w it is wise to 
adopt this simple but clear classification. 
1. A naturallly motiva,tedi moodl or normal 

non-pathQlligicail reaction 
2. Reactive or neurotic depression and 
3. The depressive Psychosis. 

Experience in 'our fie,ld shows that onl,y 
aboult 5% of all depressions that we en­
counter dai'iy belong to group (3). In my 
opinion any case belonging to this grorup 
should be immediately referred' to the 
psychiatrist or to a, mental hospital - pre­
ferab,ly the former as adm:ssion as an in­
patient is costly, regressive, diminishes the 
patient's self eSlteemandleaves him with 
a stigma which causes both embarassment 
and diffiwltieslater on in life. General 
Praotitioners should never treat such cases 
at home without the consultant's he1lpand 
under no circumstances shou'ld they pre­
scribe any of the monoamino-oxidase in­
hibitors. Irt: is rather a pity and also a 
tragedy that General Practitioners are not 
allways aware that their patients have been 
prescribed these preparations'. General 
Practitioners must be aware that they must 
not prescribe any of the tricvolic antide­
pressive drugs, reserpine, pethidine, sym­
pathomimeticamines, methyldopa, tyra­
mine containing food such as cheese, 
yOCJhurt and' hrea,d beans and a~cohol in 
view of the serious and sometimes false 
effects. 

It is no exaggerartion to sta,te that at 
,least 15% of 'a III adult cases that come to 
surgery are suffering from "depression" -
the bulk being reactive which is an exag­
gerated response to adverse exi1:ernal cir­
cumstances - viz - family conf.lict in­
cluding maritall discord, excessive use of 
alcohol, unemployment, financial worries, 
bereavement or grief reaction, problems of 
adolescence, and of old age, school pro­
bf'ems, medical' Hlness, the unmarried 
mother, posltpatum depression and posto­
perative reactions. A smal'l propol'tion of 
this percentage belongs to the endogenous 
type of depression which, as we all know, 
belongs to the realm of psychosis. Very of­
ten 'as is the custom in Mallta, the patient 
is frequet:1t1ly brought in by a relai1:ive who 
gives the initial presenting features. Without 
being impolite I lusually ask the relative to 
leave the room a,s I believe that this is the 
first step to break down the barrier of the 
patient's initial reaction of "You cannot 
possibly he'lp me". Furthermore t:his helps 
in gaining the confidence of the pa,tient 
and to establish the most important and 
f.undamental criteria of family practice -
the patient-doctorr~lationship. A word of 
warning regarding femal'e patients 
stress in front of the reliative that there wiH 
be no "initial" physical examination - this 
I feel puts the pa,tient's mind at rest and' 
diminishes some the worries that she 
may be harboring some serious physica,l 
i:llness. During the first session I usualily 
listen to the patient's complain~s hardly giv-
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ing any advice but encouraJing him in dish­
ing out his probi0ms, fears and worries. Af­
ter having gained the patient's confidence 
I then proceed to a thorough physical ex­
amination. I never do this just to please 
the patient, but to avoid faUing into one 
of the most dangerous diagnostic pitfallls, 
I always ask myself this question "Does 
this depression result from or does it 
mask a physical ailment - the aure of 
which wi~1 return the mental' sta,te to nor­
ma'!." Look out for tuberculosis and chronic 
sepsis particularly when associated with 
influenza, watch out for the young woman 
whose depression results from too rapid 
weiqht reduction by dieting. Vascular dis­
orders especial:y atherosclerosis and Par­
kinsonian degeneration can also give rise 
to an intense depression; do not forget that 
hypothyroidism may' present asa depres­
sive illness. Watch out for personallity 
changes as these are often associated wiih 
brain tumours. After the complete 'examina­
tion I ask the patient to como' again' in a 
few days time and this has pro,ved of im­
mense value as it is • .cfuring these c8:,ls that 
his real problems come out. Itis disastrous 
in my opinion as;'a General:Practitioner to 
bring out pad and pen and to prescribe the 
first tranqui.uizer or antidepressant that 
comes to mind and to ask the patient to 
see you in one month's time. Many 
patients may not need any medicines. 
These patients need help, understanding, 
sympathy, and advice - drugs wi:ll tidy 
over some of the symptoms but win never 
so:lve their problems. Let us limit ourselves 
to a few drugs so that we can acquaint 
oursp1ves with their mode of action, their 
benefits and side effects. I have spent 
many an hour inaluding Sunday evenings 
disoussing their problems with our local 
pri€'sts, the:r emp:oyers and teachers ,the 
social and insurance officers an.d relatives 
- at times I have also gone to their neigh­
hours to get down to the bottom of t,heir 
problem - in some cases I have met with 
success but in others unfortunately I have 
failed - maybe because I coruld not find 
enough time and the necessary qualified 
help to devote to such cases. I believe 
the time has come, if such cases are to 
be treated properly and urgently, to have 

in each district trained non-professional 
helpers. The kind and understanding priest, 
teacher or policeman are not good enough 
- they must know what they are dealing 
with. Perhaps in the not too distant future 
with community care pushing us along we 
wi!11 have "District Psychiatric care" with 
the psychiatrist/General Practioner, men­
tal healith officers and other he.lpers discus­
sing four or five cases per session every 
month or so. 

As you are aware, modern research has 
tended to make the difference between the 
anxiety states and depression fairly clear 
but the clinical manifestations overlap con­
siderably and it is obvious that most pa­
tients diagnosed: as suffering from anxiety 
state show same depressive symptoms and 
that a large proportion of depressives show 
a greater 'or lesser amorunt of anxiety. In 
order to help me in reaching a diagnosis 
of depression I have been using for a num­
ber of years charts based upon and' adapt­
od froin' the Hami1hon Rating Scale for de­
pression - from these I have concluded 
that depression can be diagnosed if these 
five symptoms are present viz disturbed 
sleep pattern, loss of interest, loss of ape­
tite, loss of libido and diurnal variation of 
symptoms. Remember that the initial attack 
of depression often comes later on in life 
whereas neurosis comes earlier on. 

Having established the cause of the P8-
tient's del;Jression and having exc:uded any 
physical C8'JSe includ'nq tho takinq of reser­
pine and contraceptive pills I usua/.ly plan 
what line of action is best for the patient. 
I usually "but not" invariably prescribe an 
anxiolytic Or a tranquilizer or an anti-de­
pressant. 

During the various psychotherapeutic 
measures the dialogue with the family doc­
tor probablly pl1ays the most important role 
as this enables the patient, to purge him­
self of his problems. I always give these 
patients "weekly appointments" on days 
during which I know that the workload is 
not too heavy so that I can d::)VoV~ at least 
20 - 30 mins. per sitting until the case is 
under control. These weekly appoin~ments 
,help me in seeing that patients are taking 
tablets regularl,y and that their moods are 
better. Furthermore such sessions often 



help me to spot the eady signs of the 
greatest hazard of any depressive illness 
viz "suicide". This .must never be taken 
lightly even if the patient makes only a 
passing remark ,",bout it.'n such cases I 
always call one of the members of the 
family and advise re preventive measures 
- if the patient ;ives alone I ask him to 
stay with his relatives until' he improves: 
If i notice that the depressed patient, is 
not responding well to treatment within the 
expected time of 4 weeks I have always 
sought psychiatricthelp and where suicide 
is a real threat have sought hospitaliza­
tion. 

I have noticed in my practice that a high 
proportion of depression is encountered in 
female patients and yet the five cases of 
successful suicide that I have been were 
all males, - three of them aged between 
30 - 36 years, one aged 45 years, the 
other 80 years. Incidentally three took an 
overdose of barbiturates, one died by hang­
ing and the other threw himself under a 
hus the nex't day aliter I advised him that 
he needed a- Prostatectomy for his obstruc­
tion. 

In my view, in certain respects the family 
doctor has an advantage over the psychiat­
rist because he has probably known the 
patient, his family and his environment for 
a long time. He knows what type of per­
sonal!,ity he is dea,ling with - emotional or 
menta1lly strong, stahle or misleading atti­
tudes. He knows whether the patient. tends 
to exaggerate his symptoms or makes light 
of them. 

He may know that the patient is very 
sensitive in his reactions to the words and 
actions of others. He may know the pa­
tient's personal events such as :Iack of suc­
cess in his emp:oyment, -quarrels with 
friends or family members. The General 
Practitioner being part and' parcel of the 
family is fully acquainted with its problems: 
moral, social or financial. This acquaintance 
will contribute sometimes decisively in 
constructing the real picture of the distur­
bance.ln case it is necessary he will find 
it much easier than the cons-ultant to con-
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tact the family without the patient's aware­
ness. 

We are a:1 aware that in psychiatry the 
evidence provided by the family, in com­
parison with t'hat offered by the patient 
is more commonlly useful than in other 
branches of medicine (excluding Paedia­
trics). However in some cases conditions 
and reciprocal relations with the family 
may have -helped or indeed determined the 
development of the patient's depression. 
From the family's evidence one can assess 
the ma1jority of the patient'silllness, how 
much it is effecting his human relations. 
Through it also the General Practitioner 
can more accurately find out the time and 
mode of onset and the eventual course 
an-d 'later the effect of treatment. 

The Genera,1 Practitioner has the advant­
age ,that he is in constant contact with 
other hellpers - the priest, the teacher, the 
policeman. These he can readily and easily 
ta:oI< to, obtain informallon and adVice as 
to management of a case. A recent exam­
ple is a young gin who gets severe hysteri­
cal attacks at Zabbar Secondary School. 
The headteacher referred this gilil to me 
ask,ing for advice. The girl told me tl'>at 
every time she goes out into the yard she 
gets vivid recollections of last year's air­
disaster. I wrote back to the teacher ad­
vising her to move the girl: to another school 
which she promptly did. The girl is now 
much better and happier - incidentaliy no 
drugs were prescribed to this young girl. 
Of course not all cases Can be scived as 
easily and quick1ly as this. We are all aware 
that treatment of the menta,lIy sick patients 
especialtly those suffering from depression 
is one of the most time consuming and 
exacting demands on the Genera! Practi­
tioner but with a'" the sources availahle at 
his disposal the General Practitioner can 
and will succeed in most cases. 

There is no quick way round this help 
- some wiH take months to recover but 
the hours of exhaus1ting listening and ad­
vice and the minimal use of the prescrib· 
ing pad usually repay dividends in the end. 
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24.South Street, 
Valletta 
Tel: 22972/28680 



for your recurrent 
gastric patients 

TIC 
CERATION 

DYSPEPSIA HIATUS IIERN!.tIi;" ~ 
URN DYSPEPSIA HIATUS HERNI. 

A HIATUS HERNIA G,oSTRITIS :,0\ 
STRITIS OESOPHAGITIS, PEPTIC' 

TIC ULCERATION HEft.RTSURN 'O't 
PEPTIC ULCERATION HEARTSUI)Ni 

PSIA HIATUS HERNIA GASTIlI1 
RN DYSPEPSIA HIATUS HERNIA 
HIATUS HERNIA GASTRITI$;'Oe 

OPHAGITIS PEPTIC ULCERATION 
HAGITIS PEPTIC ULCERATION', 
PTlC ULCERATION HCARTBURH 

ULCERATION HEARTBURN, DYS!>! 
HEARTBURN DYSPEPSIA :ilf 

DYSPEPSIA GASTRITiS ,'t: 

acid control 
is not 

enough 

HERNIA GASTRITIS· 
GASTRITIS OESO~ 

PfSOPHAGITIS • P,EP' 
HEARTSURI 

HEART!' 
DYSPEP!.' 

GAS' 
/lA. GAS' 

;j1HAGIT' 
'MIlSi' 

.,/ITIO," 
~jA,:Ji'" 

"f,CEfl4; L, ,,,,,PEP' 
"'URN ih'r'u ;,i;, tliArU"" 

~"·"':·< •• u:;::g.,UA'.4.0.A0N'-~ , 

altacite 
offers you more 

Your gastric patients think it's simply too much acid. But you know that acidity is just one 
of the factors that can give rise to the distressing symptoms of upper G-I disorders. 

That's why, from the start, Altacite offers a more satisfying approach. 
In addition to providing rapid and sustained control of gastric acidity, Altacite 
binds and inactivates both bile and pepsin. This unique triple action effectively 
controls three of the most frequently indicted causes of mucosal erosion. 
And that means not only more effective control of symptoms but also a 
better prospect for the long term management of the underlying condition. 

It 
III 

I 
anti-pepsin, anti-bile, antacid 

Full prescribing information on Altacite (hydrotalcite) is available from 
Roussel Laboratories Limited, Roussel House, Wembley Park, Middlesex HAg ONFEngland 

Sole agents: Charles De Giorgio Limited p.o: Box 374 40 South Street Valletta 

Distributors: Ohar1Es de G~orgio L.td., 40, SOlUtih Sltr., Valletta 
Medical R€ip'~e'sentaUve: V,klto,r Slhaw 



• 
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Glifanan acts rapidly to provide effective relief from all types of moderate to severe 
pain. Its clinical efficacy, and marked lack of side-effects, have been confirmed by over 
10 years of extensive problem-free usage. 

ROUSSEL~ 
Laboratoires Roussel, Division Inter.nationale Pharmaceutique, 97, rue de Vaugirard, 75279 Paris Cedex 06 

DUsrtrithutors: Oharles de Gii'orgiQ Ltd., 40, ISOru:tlh Sltr., Valle>tta 
Medical Repre'sentat1ve: Vidtor Shaw 



Orovite and ParentroYite 
TRACE MARK TRAOEMARK 

H· h'" 'General malaise' in the debilitated patient IQ pOltency is frequently due to a deficiency?f vit~mins 
, Band C. Thlilre may also be ImpaIrment of 

•• normal carbahydrat. metabolism. B vitamin thempy Orovite an. Parel'ltrovite have 
Iteen shown in years of practice to 'or the providQ the biillllnced Jiorn:lulation of vitamins Il 13 anti C required to restore the patient's 

I deb·l"ty C4l1ular metaboHsm to normal. genera ' ' 11 Orovite is an el$y-to-take oral 
• prepar£tion that meet. all the requirements 

pa' tlent f.or lIucceso;ful B vitamin therapy. Parentrovite is 
injectali>le, and ideal wherlil even faster, more 

powerful tl.1er1lPY is needed. 

Fuitinformatiofll IS aVililable M request. 

Orovite and Plrentrov.ite 
are ,.roducts of 

Bencard Brentford, England. 
Distributed by: Charles de Giorgio,40, South Street, Valietta 

Medical Representative: Sonny Micallef 



The Magnificent Seven 

Cyclospasmol (eyclallde/ate) 
The therapy which has been shown to improve impaired mental function in old people. 

De-N 01 (Tri-potassilllJl di-citrato bislllllthate) 
Unique therapy for gastric & duodenal ulcers. High cure mtes. Rapid pain relief. No serious side 
effects. 

ElamoI (Tojellacill hydrochloride) 
For mild to moderate depression in the 'over-fifties'. 

Pimafucin (Natalllycill) 
Effective 2I-day Vaginal Tablet treatment for monilial & trichGmonaI vaginitis. Safe in pregnancy. 
2 % Cream for fungallikin infections & vulvo-vazinitis. 

Brocadopa . 
Levodopa, well documented as a most effective therapy for f>arkinson's disease. In 500 m~. dQu~l.e 
scored tablets: 125 mg, 250 mg, 500 m; capsules, to meet 4111 do&age preferences. 

DisipaI' (Orphelladrille hydrochloride) 
The established 41nticholinergic treatment for Parkinson's dk.f413e. Concurrent use with Brocado~ 
frequently ~iveb ~reater therapeutic benefit than levodopa alon •. 

Brocadopa Temtabs 
A special presentation designed to effect ~ &low rele<tse of levodopR in order to reduce the Eids 
0ffects met in ordinary levodopa theretpy. 

Brpcadopa Temtabs, De-Nol, PiJ11afuciR & Ekunol are hein~ ilfih·o.iueed to your area. 

Full information available from: 
Brocades (Great Britain) Limited, Brocades HO'la4)e, \V~st Byl1eet, ~urrey, EIlli:lantl. 

Distributor: . 
Messrs. Joseph G~tt, 103/2 Old :Bakery Street, Valletta, Malta. 



Nobrium.There's 
• 

• 
Nobrium is speCific for the 
relief of anxiejy, Its precise 
actioh means maximum 
effectiveness with 
minimum sedation~·2This 
gives Nobrium dyfinite 
advantages over m?ny of. 
the other anxiolytics in . 
current use~ , 

Moreover. a recent 

dlnical triarJ.'has shown 
patients prefer Nobrium. :: 

Nobrium 10 mg and ....;: .'~ 
5 mg capsules, Don't ~;;.~1.;;;i;::;j~ 
turn an al1Xiou$, patient" 

"imo'~~b~i(ftiTi;:;;"~f;~j 
More effective; less sedative . , ,~ '" ' 

Further information i:fav3lJable on request. BOGhe Products limited, PO Box 2LE, 15 Mancnester $qUll(e.l.ando~}N1A 2LE., : 
NQbriUfh 1s.lhe Uade mark ~or pharmac~utical ~epat-atlOT1s contaIning med"azeparn, , 



Independence 
for the 
stroke 
patient? 

The first 
direct-acting 
antispastic 

Dantrium® 
{dantrolene sodiunl. Eaton} 
Capsules 25 mg/IOO mg 

~
® 

EATONLABORATORIES ' 
Norwich Internotional 
410 Park Avenue, New York, N.Y. 10022, U.S.A. 

NOTE: 
Photograph is 
of actual patient 
who has been 
treated with 
Dantrium. 

Relieves disabling 
spasticity following 
stroke ... 
helps the patient 
achieve the highest 
level of independence 
compatible with 
residual function 

Distributed by ~ 

Phlr •• -COl lt4. 
14.South Skeet. 

¥:1~·;1912/28680 



· . 

BlASCDRID® antitussive 

of tasty fruit 
The organoleptic qualities of a cough suspension are also of great lm-' 
parlance and because of its fruit flavor, naturally sweetened with sucrose, 
Blascorid is pleasant tasting and is particularly appreciated by children. 
Therefore, due to these qualities and the wide safety margin guaranteed 
by its active principle, Blascorid is highly recommended and effective 
for children, 

COMPOSfTIOlll 

Each ml contains: Di-[1-(2-benzylphenoxYHHN­
pJpefidinE»-propaneJ pamoate 4.9 mg (equal to 
3 mg base). 
Each coated tablet contains: 1-(2-benzylpheno­
XyHHN-plperldine}-propane phosphate 33 mll 
(equal to 25 mg base). 

INDICATiONS 

Cough of any IyP& or nature and specifically 
irritative nonproductive coughs, Whooping cough, 
pharyngitis, laryngitiS. tracheitis, tracheObronchi­
tis. 

DOSAGE 

Suspension: 
Children, (1-3 yeare): 1/2 t'.SpOOn, 2-3 times 

dally. 
(3-7 yeara): 1 teaspoon, 2-3 time. dally. 
(o\(.r '7 yoars): 1-2 teaspoons, 2-3 U. 
me. dally. 

Adulls: 1-2 tabl.spoons, 2·3 Um .. dally. 
Coated tablets; 
Chlldr.n: (ovar 7 years): 1 coated talllet, 1-2 11· 

me. d1\lly. 
Adults: 1·2 coated tablets, 2-3."mu dally. 

PACKING' 

Bottle of 120 ml 
Box of 20 coated tablets 

Laboratorio.GUIDOITI & C SpA Pisa 

C. 



Long-term management 
of the asthmatic 

I n the management of the asthmatic the nature of the 
disease often requires therapy for most of the patient's life. 
Long-term management is therefore aimed at maintaining 

a symptom-free state with minimum side effects. 

Preventive therapy in asthma 

I ntal has been welcomed as a major advance in the 
management of asthma. The product was developed from 

Fisons' research and eight years of clinical experience 
throughout the world, including the USA, have shown the 

advantages of prophylaxis with I ntal over conventional 
symptomatic therapies. Proven efficacy and a long record 

of safety in clinical use have made Intal the logical therapy 
for the long-term management of the asthmatic. 

Intal® 
prophylaxis in asthma 

~~FISONS 
®Trade mark of the manuf~cturers 
FISONS LIMITED 
PHARMACEUTICAL DIVISION 
Loughborough, Leicestershire, England. 

Local Agents 
V. J.SALOMONE LTD 



a new assault 
\ on the 
. acne lesion 

Actinac 
acts • In acne 

ROUSSEL 

Distrilbutors: Oharles de GI~orgio Ltd., 40, SoutJh 6IUr., VaUetta 

Medical Representative: Viotor Shaw 



NEW BROAD SPECTRUM 

Keflex 
p,rovidesa 
better way 

to treat 
URINARY TRACT 
INFECllONS 

RESPIRATORY TRACT 
INFECTIONS 

~
/I' • 

. ~III .. '::. / . . I· 

.. ~ 
.~ 

~~ 

because Keflex sets new standards in 
· efficacy· safety· broad spectrum activity 

~i!:iQ!QtOdaYS ora1311tibiotic 
DllStriibutors: Charle·s de G/~orgio Ltd., 40, South 'SI!Jr., Vall:eitta 



AJgents: Ohemibino, 89 A,rch:biSlhop Str., Valletta 



:,:::;,~'L..;S"r.":'lIexce .. ... ntioiotic for 
respira,toryinfec:tions 

,0 :".', >, , ';' ~;- , ' ,J- , " • 

Broad spectrum of activity , 
.Amoxil's broad spectrum of activity covers most of 

: ;,the l'~,s!?.iratory p~t~s}gens e~countered in routine 
, .,., l\(r!l~!lC~l Its, b~ctencldal actIon means greater " 
",confidence In everyday use.: 
: \.'Q~standing oral absorption 
. 'Arrio:kits oi.ltstanding oral absorption means rapid 
, ,~n:d d~Cisive action everiat difficult sitefo of infec-
, ,tion. Amoxll also achieves excellent sputum levels. 

"., ,Extensive clinical success ' 
'Ex;teI1sive clip.ical tdals have clearly demonstrated 
Amokil':s efficacy. Success rates achie\led include 
.93% in upper respiratory tract infections, 95% in 

, ".' pneumonia and 85% in bronchitis. 

... ' Safe f~r a wide range of patients 
In over 1,500 patients studied, no serious side 
effects were reported. Amoxil' s range of highl)' 

, a~~eptable presentatil)nS makes it ideal for all 
patients and ensures maximum patient co­
operation. 

.. Amoxil t.d.s . 
Amoxil t.d.s. - An excellent broad spectrum 
antibiotic in the treatment of respiratory tract 
infections. 

1 Amoxil (trademark) IS d prOdltle uf Te­

search from Ben(<.tnl, BrL'nrfonl, Ellliland. 

-"AMOIEIL 
an excellent antibiotic for routine practice 

.Distributors: Alfred Gera & Sons'Ltd" I if 13 Vincenti Buildings, Strait Street, Valetta. Further information is available on request, 
,-"<\ • "'. 



The once a day 
tm.ent for an 

patients who 
need iron ... 

For the elderly, the pregnant and 
those suffering from the effects of 
haemorrhage, Plexafer provides ideal iron 
therapy. 

Plexafer contains the equivalent of 
130 mg of elemental iron in a single 
tablet-a complete daily dosage. 

Plexafer is well tolerated with 
minimal side effects, and releases the 
iron slowly throughout the day-one 
small tablet daily is all that is required. 

Plexafer is highly effective in both 
prophylaxis and therapy, and the once a 
day tablet is small and easy to swallow. 

Brentford . England 

Distributed by Charles de Giorgio Ltd., 40 South Street. Valetta. Malta. 
Medical Representative: Sonny Micallef 
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Predictable .J 3-hour diuresis 

affords 

)( important clinical 
and social 

advantages W 
Z 

The very short action of Burinex 

INDIVIDUAL TIMING OF DIURESIS allows flexibility in dosage re-
gimen. 

Permits patients at risk of noc-

EVENING DIURESIS 
turnal dyspnoea to retire fn a 
state of maximum therapeutic 
dehydration. - Si')ort, 3 hours' diuretic action 

LONG DIURETIC-FREE PHASE 

II 
ensures a remaining 21-hour 
period for restoration of elec-
trolyte balance. 

Tablets of 1 mg bumetanide in 

ORIGINAL LEO RESEARCH packings of 20 and 100. 
Ampoules of 2 ml in packings 

:J 
of 10 and 100. 

m 
PHARMA-COS LIMITED 

LEO PHARMACEUTICAL PRODUCTS 24 SOUTH STREET, 

DENMARK 
VALLETTA 
MALTA 



Oral 
antibiotic 

with 
parenteral 

effect 

HIGH BLOOD AND TISSUE 
CONCENTRATIONS 

URINARY TRACT INFECTIONS 
AND GONORRHOEA 

E. N. T. INFECTIONS AND 
BRONCHITIS 

ORIGINAL LEO RESEARCH 

LEO PHARMACEUTICAL PRODUCTS 
DENMARK 

-.J 
.J -U 
o 
C 
2 
o 
D. 
~ 
LEO 

w 
c 
cc o 
..J 
J: 
U o a: 
c 
> 
J: 
Z 
:::::; 
..J 
U 
a:: 
~ 

~ 
a:: 

PONDQ;lCILLlN provides the­
ral3eutically effective blood 
concentrations within 15 mi­
nutes of administration. 
Peak levels 2-3 times higher 
than those obtainable with 
equal doses of amlilicillin are 
achieved within 1-2 hours. 

The very high levels of active 
antibiotic achieved In kidney 
tissues and urine are of deci­
sive importance in the treat­
ment of urinary tract infec­
tions and gonorrhoea. 

The clinical superiority of 
PONDGCILLlN in acute and 
chronic bronchitis is due to the 
exceptionally high concentra­
tions obtained in lung tissues 
during treatment with this an­
tibiotic. 

Capsules of 350 mg and 175 
mg of pivampicillin hydrochlo­
ride in bottles of 12 and 100. 
Capsules of 350 mg also in 
strip-foils of 4. 

PHARMA-COS LIMITED 
24 SOUTH STREET, 
VALLETTA 
MALTA PHONE: 86/3555 
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. for 
resistant. 
allergies 

11 

aron. 
ANTlHISTAMINIC - CORTICOSTEROID THERAPY 

Local Agenits: K. & M. Ltd., Valletta Malta 




