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A COM'MENT ON THE TIMES 

Just as common sense is one of the 
rarest faculties, sO very often what is 
obvious is not seen. In this case it is the 
duty of whoever wishes to foster clear 
thinlking to point it out and he may, with 
luck, easily acquire thoroUlgh this a reputa­
tion for great wisdom. In medicine there 
are severa'f instances of this. One such 
is the tru1Jh that when something is adop­
ted only because it is popular at t!hat time 
and not because it has been shown to be 
true by scientific observation then those 
who accept it are invilting disaster. 
Some,fimes even with the greatest care 
one can be misled such as has been the 
case in the use of hexachlorophane. I1he 
old saying about not being the first by 
whom the new is tried nor yet the last to 
lay the old aside has its value, although 
it could obviously Ibe a dead hand on 

P. Cassar 108 progress. 

Thyrotoxicosis in Pregnancy - V. Cremona 

When one moves aCT,OSS from the 
.. 121 material fields of medicine to 1Jhose of 

ethics one is to adopt possi'C'ly different 
Management of the child with Spina Bifida 

Jaccarini 

C.J. cdteria. Yet although different these 

Medical News ... 

Publications List 
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128 should not be opposite. The point-of-view 
that there are such things as riglht and 

133 wrong and that these have an .objective 
reality is now curiously unpopular, al-

134 though this should not be unexpected in 
times w:h'en lunacy (not, regrettably, in 

135 the precise legal meaning of the word, 
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which would at least have the advantage 
of making 'its victims "certifiable") is so 
rampant that the patentJy abnormal may 
come to be accepted as normal. Still the 
fact that this view is unpopular does not 
ma:ke it untrue. "It is DOt necessarily a 
condemnation of a man of the past", one 
wise man said, "to say that his opinions 
are out of date. 11here are some dates 
whiteh it is very good to be out of, and 'it 
is most possible that the present is of 
that type." 

.It had to be the present to make of 
work a dirty word, of modesty a curiosity 
and of pTide a virtue. Most glaring of all, 
gratitude is considered not only an oddity 
but a sign of wewkness and serv:ility. The 
strong man "who can keep his head when 
all about him are losing theirs and btfam­
ing it on him" will have none of this non­
sense and it is the hope that such strong 
men should arise which can prevent des­
pair. The one point wlhich we would Hke 
to dwell upon is the gratitude which the 
student owes to his teaoher because in no 
other branch of learning 'so much as in 
medicine is the relation between master 
and pupil so close and so vitaL H is a 
glory of medicine that by long tradition 
the hard won experience of the master is 
passed on to the apprentice, just as the 
discovery of the day far from being kept 
secret is displayed to anyone interested, 
for comment and discussion, For all this 
we should be grateful. It is laid down in 
the Hippocratic Oath, which often sounds 
surpr'isingly modern, that the pupil should 
hold his teacher of medicine equa'l to his 
own parents, s'hould make him the parlt­
ner in his livelihood, should share his own 
riches with him should he be in need, 
should consider his family as his own 
bronhers and should teach the members 
of his family the art of medicine, if they 
so wi~;h, "without fee or indenture". It is 
rather a pity that present-day circumstan­
ces hardly allow this to be put into prac­
tice l'itera'l'ly, but it would be good if it 
were possible for modems to be given "a 
chance to acquire merit" as they used to 
:'lay in "Kim", by practising these virtues. 
Although this is not practicable along the 
old lines it is certainly feasible along 
modern ones with a return to good man-

ners and a gracious respect for one's 
teachers, 

We will add that what is praisewortJhy 
between individuals is even more desir­
able and admirabtfe between countries. 
Indeed the reverse of gratitude 'is a con­
temptible surliness and arrogance such as 
is very commonly prevalent now. We 
have had anld have now the repulsive 
spectacle presented by countries like 
Uganda, whom the patience and skill of 
the coloniser lifted out of a brutish and 
disease-ridden existence into 1!he light of 
day, not only showing ingratitude but 
turning upon their teaohers. Not from 
these any thanks for the hard acquired 
knowledge which a parent country has 
unstintingly lavished on its charge; not 
from t1liem the appreciation of what nhe 
doctor and the missionary have bestowed 
at the sacrifice of their lives, of tihe engi­
neer who has bridged the torrenits and 
overcome distances, of1!he agricultural ex­
pert who has sUbstituted [,lenty for the 
erst prevailing hunger, of the teacher and 
the legislator 'Substituting knowledge and 
order for ignorance and savagery. It is 
these same benelfactors who are peremp­
torily being bi-elIden, in the vilest manner, 
to leave the country they have civirised. 

We write of this because medicine 
is close:y concerned with it and it is well 
tha t we in Malta should remember and 
strive to repay the debt we owe to British 
medicine. £'ver since a fortunate histo­
rical acddent linked our destinies with 
those of Britain, in countless ways nhe 
learning and experience of the Mother 
Country have been passed on to us with­
out the slightest reserve. This wisdom 
has, of course, been available to an the 
world since countries have at least re­
mained sane enough to share 'Such things, 
but to us it has been given in many 
special ways: almost every paper in this 
issue of our periodical beans this out. 
English, now fortunately accepted as the 
world language of science, is' our heritage 
and it is something we mU'st cherish and 
foster in every way. Let us by all means 
cultivate our own language, but this must 
nev,er be at the expense of what links us 
with the vast cultures of 'Britain and of 

(Continued on page 126) 
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The study of human haemoglOfbin va­
riants has a special place in haemoglob'in 
research for several reasons. Certain 
amino acid substitutions and deletions in 
haemoglobin A have contributed signifi­
cantly to our understanding of the struc­
ture and function of the haemoglobin mo­
lecule as a cooperative tetra mer and fur­
ther progress in th'is area can be expected. 
Foetal haemoglobin variants have shed 
light on the complicated genetics of the 
y-chain of foeta'l haemoglobin. 

adult haemogloibin variant, which we have 
called "Haemoglob:n St. Luke's". We have 
redesignated Hb F(MaUa) as Hb-F-Malta-I. 
The purpose of this article is to give brief­
ly 1Jhe relevance of Hb-F-Malta-I and 
Hlb-F ~Ma.'lta-H to current concepts of the 
genetics of the y-chain of foetal haemo­
globin (Huisman et aI., 1972), and to give 
a brief description of Hb St. Luke's (Ban­
nister et aI., 1972). 

The discovery of haemoglobin F (Mal­
ta) by Cauchi et al. (1969) and the high 
incidence of this haemoglobin in Maltese 
neWborns gave us the opportunity to ini­
t'ate a systematic study of a foetal haemo­
globin variant. During the course of our 
screening of cord blood samples we have 
found a new foetal variant, haemoglobin 
F-Malta-II. We have also found that some 
families with Hb-F-Malta-II have a new 

Foetal haemoglobin variants 
and the genetics of the y.chain 

of foetal haemoglobin 

Foetal haemoglobin has two a- and two 
y-chains. The y-cha'in of human HbF has 
146 amino acid residues. Cleavage of the 
chain at methionyl residues by the action 
of cyanogen bromide yields three peptides 
one of whioh accounts for residues 
134-146. Analysis of this peptide caned 



70 

yCB-3 shows that y-chains are heteroge­
nous with respect to pos'ition 136, which 
is occupied by two amino acids - glycine 
and alanine. There are therefore two 
y-chains: one with glycine in position 136 
and one with alanine in this position. We 
designate these the Gy- and the Ay-chains. 
The ratio of Gy- to Ay-chains at birth is 
of tJhe order of 2: 1 The a-chains of rabbit, 
horse, goat and mouse haemoglobin are 
also known to be chemically heterogenous 
in that certain positions of the polypep­
tide chains are occupied by more than one 
amino acid residue. This phenomenon can 
be explained by invoking the presence of 
aHeles of a single structura1 gene, by ambi­
guous translation of genetic material, or 
by the existence of more than one struc­
tural gene. Various considerations support 
the idea of multiple non-aHeHc str:uctural 
human y-rgenes (Hu'isman and Schroeder, 
1971). This idea provides a satisfactory 
mechanistic interpretation of several ob­
servations on the y-chain of human foetal 
haemog10bin, The orrginal proposal of 
three Gy- and one Ay-genes by Schroeder 
et al. (1968) has been modi,fied to account 
for recent observations on foetal haemo­
globin variants. 

His found that haemoglobin F va­
riants are eitJher mutants of the Gy- or 
the Ay-chain. We consider here four va­
riants which have permitted the formula­
tion of a hypothesis of four non­
aHelic structural genes for the y-chain: 
Hrb-F-Malta-1, Hb-F-MaIta-lI, Hb-F-Jamai­
ca and a Negro Rib-if. Hrb-IF-Malta-'1 has 

x 
arginine instead of histidine 'in position 
117 of the y-chain (Cauchi et al., 1969). 
We find the incidence of this variant in the 
Maltese population to be of the order of 
2%.Hb-F-Malta-II has a much lower inci­
dence. We have detected six cases of this 
variant over a per'iod of one year. Paucity 
of ,material has so far prevented the elu­
cidation of the amino acid substitution in 
Hb-IF -Mal ta -H which only contributes 
a very small fraction to the total foetal 
haemoglobin when it is present. Hb-F-Ja­
maica has glutamic acid instead of lys'ine 
in position 61 of the y-chain (Ahern et al., 
1970) and we may mention here Hb-F-HuH 

which has lysine instead of glutamic acid 
in position 121 (Sacker et al., 1967) and is 
s'imilar to Hb-F-Jamaica with respect to 
position 136 and the ex:pression of the 
y-chain. Hb-F is a Negro varia,11It found 

x 
in Georgia with a hitherto unknown amino 
acid substitution, 

Hb-F-Malta-I and Hb-F are Gy-va-
x 

riants, while Hb-F-Jamaica and Hb-F-Mal­
ta-II are Ay-variants as shown by ana­
lysis of the cyanogen br,om'ide peptide 
yCB-3 as well as the tryptic peptide y T -15 
(residues 133-144) in the case of Hb-F-Mal­
ta-I (Cauchi et al., 1969) and Hb-F-Jamaica 
(Ahern et al., 1970). The normal haemo­
globin F in the carriers of these variants 
sihows the same Gy- to Ay- ratio as the 
haemoglobin F of normal newborns. 

Haemoglobin F variants also manifest 
themselves in different, characterlstic per­
centages of the total foetal haemoglobin. 
We find the percentages of Hb-F-Ma'lta-I, 
Hb-F , Hb-F-Jamaica and Hb-F-Malta-II to 

x 
be on the average 22.5, 13.5, 12.5 and 5.5, 
respectively, in heterozygotes. These per­
centages correspond approximately to 
4/18, 2/18, 2/18 and 1/18, respectively, 
of the total foetal haemoglobin. We have 
assumed as a working hypothesis that the 
production of these variants in the hetero­
zygote reflects not only the relative acti­
vity of the mutated y-chain structural gene 
but also that of the allenc normal y-chain 
gene, and accordingly, we have pro­
posed the exi~tence of four non-aUelic 
structural genes for the y-chain with 
a relative expression of 4:2:2:1 (Huis­
man et al., 1972), We designate these pre­
sumptive genes Gy , Gy , Ay and Ay, res-

m 1 m I 
pecti'Vely, the symbols G and A refer-
ring to the type of y-chain produced and 
the symbols m and 1 indicating the gene 
with more or lesser activity in each case. 

Haemoglohin-F-Malta-I is a Gy-va!T'iant, 
m 

Hb-F is a Gy-variant Hb-F-Jamaica is a 
x I ' 

Ay-variant. and Hb-F-MaIta-U is a lAy-m ' 
voariant. 



The hypothesis of four y-chain genes, 
Gy, Gy, Ay, and Ay, 'with an activity 
m J m I 
ratio of 4:2:2:1 requires a Gy- to Ay­
chain ratio of 2:1. This ratio is observed 
at birth. However, the ratio changes to 
2:3 by the fifth month of life and is main­
tained at this value in the minute amounts 
of foetal haemoglohin in adult life. It ap­
pears that the mechanism which produces 
the switch from y-ehain to 13 (and 8)-chain 
production after birth affects the y-chain 
genes differentially. Preferential suppres­
sion of ,the ·Gy-gene might explain the 

m 
switch from the 2:1 ratio of Gy- to Ay-
chains at birth to the 2:3 ratio of the adult. 
We are currently investigating the disap­
pearance ra tes of Hb-F -Malta -I and 
Hb-F-Ma'lta-U and the normal haemoglo­
bin F in heterozygous carriers after birth 
as a way of testing this idea. 

Haemoglobin St. Luke's 

The haemoglobin molecule is built of 
two d:issimilar sub-units, the a- and 13-
chains in Hb A which consists of two a­

and two f3-ch'ains. Haemoglobin A disso­
ciates into dimers containing one a and 
one f3-chain each. The cleavage is believed 
to occur at the so-called alf32(a2f31) contact 
which 'involves 19 amino acids. Oxygena~ 
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tion of haemoglobin results in reorienta­
tion of the SUb-units. The a1f32(a2f31) con­
tacts undergo greater shift than the 
a1f31 (a2 f32) and assume a new steric orien­
tation. Amino acid substitution in the re­
gion of a1f3la2f31) contact may be expected 
to affect the dissociation and oxygenation 
properties of haemoglobin. The amino acid 
substitution in Hb St. Luke's occurs in this 
region. The haemoglobin is an a-chain va­
riant and in position 95 of the a-cha'in 
proline has been replaced by arginine. A 
compara'ble situation exists in Hb-G Geor­
gia and Hb-Rampa .. These variants have 
leucine and serine, respectively, in posi­
tion 95 of the a-cha'in (Smit:h et aI., 1972). 
Like them Hb St. Luke's shows a greatly 
increased dissociation into dimers in the 
oxygenated state which seems to be asso­
ciated with increased affinity for oxygen. 
The oxygenation properties need fur1Jher 
characterization. We have been impeded 
'in this by methaemoglobin formation in 
vitro. 

Hb St. Luke's constitutes 10% or less 
of the total haemoglobin in the cases we 
have encountered so far. The subjects are 
healt:hy and completely asymptomatic. 
Table I gives haematological data on these 
subjects. We have found Hb St. Luke's in 
three out of six families with Hb-F-Mal­
ta-H. The meaning of the occurrence of 
both haemoglobin variants 'in these fami­
lies is not clear at the present time. 

Table I - HaematolDgical data on carriers 

Family 

M 
B 
C 
G 

* 

** 

*** 
**** 

of the Hb St. Luke's heterozygosity. 

Subject Hb pev Reticulo- HbA HbA 2 Hb Hb A2 
cytes St. Luke's StLuke's 

g/lOOml % % % % :% % 
* 15.3 47 1.6 87.6 1.6 10.3 0.5 

P.B.** 16.2 50 1.6 89.4 2.9 7.4 0.3 
T.C.*** 13.9 45 1.3 89.8 2.1 7.9 0.2 

J.G.**** 15.9 46 1.0 90.6 1.9 7.2 0.3 

Average data for four carriers, two males and two femaIes, one being the father 
of an Hb-F -Malta-H baby. 
Father of newborn baby with Hb St. Luke's heterozYlgosity detected as 4% 
Hb-F-St. Luke's. 
Mother of Hb-F-Malta II baby. 
Father of Hb"F ~Malta II baby. 
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In view of the ex-plosive nature of the 
advance in immunology in the last decade, 
it is inevitable that immuno'logical tech­
niques would be used in an attempt to 
facilitate the d'iagnosis of cancer. The pur­
pose of this communication is to put into 
perspective the various attempts that have 
been made in this field, and to outline the 
possi:ble outcome of such research. 

The Antigenic Constitution 
of HUman Tumours 

Before discussing ,the posstble use of 
'immunologicall techniques in neopl<astic 
disease it is desi'rable to outline the ways 
in which tumour ceHs differ fwm normal 
cells anti-genically. As seen in Table 1, loss 

of normal tissue antigens can be an im­
portant characteflistic of tumours. Fig. 1 
shows a section of human colon stained 
w'ith an anti-blood group antibody ~anti-H) 
showing that the norma>! human oolonic 
glands have abundant Mood group antigen 
reactivity while the tumour is depleted of 
such antigens. Sim'ilar loss of histocompa­
tibil1ity, orgah specific as well as other nor­
mal antigenicconstituents have been des­
cribed. Fig. 2 shows a section of human 
colon stained with an anti-colon antiserum. 
The normal colon stains brightly, whi'le the 
tumour glands do not. 

In contrast to the loss of antigenic 
oonstituents by tumour ceUs described 
above, <it has been shown in recent years 
that tumours possess antigenic consti-



Fig. 1: Section of human colon carcinoma 
stained with an anti-blood group (anti-H) 
antiserum. Notice that normal glands stain 
brilliantly whH.e tumour tissue (arrow) 

does not. x 210 

tuents that are distinct from nO'rmal adult 
ant'igens. The presence 'Of neoantigens in 
human tumours has now been adequately 
estabE-shed in conditions such as Burkitt's 
lymphoma (Klein et aI., 1967); melanoma 
(Le'wis et aI., 1969), neuroblastoma (Hell­
strom et aI., 1968);osteogeni·c sarcoma 
(Morton and Malgren, 1968); bladder tu­
mours (Bubenik et aI., 1970); Hodgkin's 
disease (Order et aI., 1971) and leukaemia 
(Mathe et aI., 1969). 

In the serum of human foetus one can 
portant recent results on the identification 

and practical applica1Ji.on of 'immune res-
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ponses to the diagnosis of human tumours 
will be delineated. 

Table 1 

Antigenic Changes in Tumours 

1. Loss of Normal Antigens, e.g. 
a. blood group antigen 
b. organ specific antigen 
c. histocompatibility ant'igen. 

2. Reversion to Foetal Type Antigenic 
Constitution, e.g. 
a. Ca'rcinoembryon:'c antigen 
h. a-foetoprotein production 
c. metaplasia-asSGoiated antigen. 

3. Gain of Tumour Specific Antigens 
a. individual speoific antigens, e.g. 

carcinogen induced. 
b. group antigen (cross-reacting) 

e.g. viral induced tumours, Bur­
kitt's lymphoma, melanomas, car­
cinoma of the colon, etc. 

a-Foetoprotein and Hepatoma 

In the following pages the more im­
detect by gel diffusion and immunoelectro­
phores:s techniques a globulin which mig­
:rates in the a! regi'on (Fig. 3). Such a glo­
bulin 'is not detected in normal adult sera. 
In 1964 Tatarinov repmted the presence 
of this foetoprotein in the sera of patients 
with prima'ry hepatoma. Fig. 4 shows the 
gel diffusion pattern O'f foeta.J serum and 
serum from patients with hepatoma. This 
is a simple test for hepatoma, beilllg posi­
tive in 50-80% of patients who have it. 
This test is being used at the moment in 
a WHO survey of the incidence of hepa­
toma in Af'rioa (Muir, C.S., pe.rsonal com­
munication). The recent demonstration of 
minute amounts of foetoprotein by radio­
immunoassay techniques in normal adult 
sera (Rouslaht'i and Seppala, 1971) does 
not detr.act from the practica.l usefulness 
of this test in olinkal practice. 

The significance of a foetO'protein re­
emerging in the adult circulation is a very 
intriguing one. Using tlssue culture tech­
n'iques Gitlin and Boesman (1967) have 
shown tha t the protein can be produced 
by foetal liver cells. We have localised 
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Fig. 2: Sectio.n o.f human co.Io.n carcino.ma 
stained with a ,specific anti-co.Io.n antise­
rum to. sho.W absence o.f staining in the 
tumo.ur glands (B) co.mpared Ito. no.rmal 
(A), indicating 1o.SS of o.rgan-specific anti-

g·ens. x 210 

a-foetoprotein in human foetal Ever ceHs 
and hepatoma using indirect immunofluor­
escent techniques (Cauchi and Nairn, 
1972a). Briefly, fresh tissues were snap 
frozen in a liquid nitrogen-'isopentane mix­
ture and 6fL thick sections were cut, stadn­
ed with a spedfic rabbit anti-a-foetopro­
tein, washed and a fluoresce in-conjugated 
goat-anti-rabbit globulin was added. Using 
this technique, the presence of cells which 
are capable of b'inding with an anti-a-foe­
toprotein anti--serum, (and hence presum­
ably containing a-foetoprotein) could be 
demonstrated in both foetal liver (Fig. 5) 
as well as in sections from a hepatoma, 
but not in norma,l .tissues. 

Fig. 3: Immuno.electro.pho.resis lo.f human 
fo.etal serum reacted with an antifo.eto.pro.­
tein antiserum: a-foeto.pro.tein migrates in 

the a 1 glo.bulin regio.n 

Testing for a-foetoprotein has now 
become a routine test in a la·rge number of 
hospital laboratories and has proven ,to be 
the most s-imple spec'ific test for human 
hepatoma. The test is indicated in patients 
with: 

a. a hepatic mass of unknown aetio­
logy, 

b. drrhosis or chronic liver disease 
of any type, 

~. presumed "metastatic" cancer 
where a primary tumour cannot 
be detected (Stillman and Zam­
check, 1970). 



Carcinoembryonic Antigen (CEA) 

and Gastrointestinal Cancer 

In 1965, GoldC1.nd Freedman obtained 
an extract f,rom carcinoma of the colon 
and succeeded 'in ,immunizing rabbits to 
produce an antibody which reacted s~e­
cifically with colonic cancer but not wIth 
normal tissue. Later on this antigen was 
also found in other tumours of entoder­
mal origin, e.g. oesophagus, stomach, pan­
creas, as well as in metastases of such tu­
mours in the liver. As this antigen was 
shown also to be present ,in the normal 
gastrointestina'l tract of human foetuses of 
2-6 months gestation, this antigen was 
caned ca'rcinoembryonic antigen (CEA). 

The real impetus to the clinical appli­
cation of this knowledge came with the 
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Fig. 4: Gel diffusion show­
ing immunological reaction 
between a specific anti-foe­
tal serum (centre well) and 
human fn~tal serum (wells 
3 and 6), amniotic fluid 
(well 4), and serum from a 
patient with hepatoma 
(well 5). There is no re­
action with normal adult 

serum (well 2). 

discovery that CEA is present in detect­
able concentrations in the sera of pafients 
with cancer of the gastrointestinal tract. 
US'ing a sensitive radioimmunoassay tech­
nique capable of detectrng 2.5ng of 
CEA/ml (1 ng = 10-9 gm) Gold and his 
associates (Thompson et al., 1969) have 
shown that the level of CEA can be higher 
than 300 ng/ml in some patients with car­
cinoma of the colon. 97% of patients with 
cardnoma of the colon had signIficantly 
higher than normal levels of CEA in the 
serum. 

Since these original discoveries a 
number of tumour immunologists have 
been engaged in the production of a simple 
and reliable immunoassay test for the de­
tection of carc'inoma of the colon. At the 
moment we are in the process of provid­
ing a simple radiometrk test that can be 
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Fig. 5: Frozen section of fo.etal human Jiver 
stained with anti-foetal serum showing 

fluorescence of hepatic cells x 210 

applied to the detecNon of CEA (Reid and 
eau chi, 1972). 

The presence of antibody specific to 
CEA in the serum of some patients with 
carcinoma of the colon has been described 
(Gold, 1967) but data on this top'ic are 
conflicting (La Gerfo et al., 1972). It is con­
ceivab!e that a large tumour mass can act 
as an antigenic "sink" abso'rbing an serum 
.antibody activity. It is more likely, how­
ever, that the host is in some way incap­
able' of responding to the large pa'ralysing 
dose of circulating antigen, giving r,ise to 
a situation analogous to "immunologica'l 
paralysis" (Mitchison, 1964). It is unNkely 

that the host is tnherently incapable of 
responding to foetal-type antigen if these 
were presented in a suitable manner, since 
we have shown that a host can produce 
speci'£ic ant'i-foetal antibody activity when 
immunized w~th foetal tissues (Cauchi and 
Nairn, 1972b). Fig. 6 shows a foetal intes­
tinal cell stained by a specific isologous 
anHfoetal intestine antiserum, showing 
the typical membrane sta'ining. As iNus­
trated in thrs figure, CEA is largely a sur­
face bound antigen. 

Other "Embryonic" type Antigens 
Associated with Neoplastic Disease 

Table 2 summa'rises the data on the 
various antige·nic systems described ,in 
human tumours relating to embryonic type 
antigens. The p,lacental alkaline phospha­
tase (Regan isoenzyme) is found in the 
sera of 4-5% of patients w'jlth various ma­
Hgnanc:es. Stohlbach et al. (1969) found 
an alkaline phosphatase i:soenzyme in the 
serum of a patient (Rega,n by name) but 
not in norma'l adult tissues. It is chemically 
and immunologicaHy indistitnguishable 
from placental aIkaline phosphatase. It 
appears to be produced by the tumour 
itself. The heteroph'jlle foetal antigen des­
cr~bed by Edynak et al. (1970) qS non­
species-spedfic and seems to be present in 
a large variety of tumours, benign or ma­
lignant. To date these tests have not found 
widespread cEnica'l application, but might 
be useful eventually as non-specific tests 
for the detection of cance!!". 

Metaplasia-associated Antigen 

It has been shown that intestinal meta­
rpIasia which occurs in gastric tumours in 
man (Mi'ng et aI., 1967) and ,animals (Feit 
et aI., 1967) may be associated with the 
loss of adult-specific antigens and the re­
emergence of an intestinal-type antigen 
(de Boer et aI., 1969; de Boer and Cauohi, 
1971). This can be shown quite re.adi'ly in 
the experimental animal following suoh 
carcinogenic agents as X-'jrradiation. Such 
a distribution of intestinaI antigen in the 
stomach is incidentally the norma,l finding 



in the foetus (de Boer et al., 1969), indicat­
ing that this anti:genic change can be con­
side·red as a revelrS'ion to a foetal antigenic 
distribution. Fig. 7 shows a frozen section 
of human carcinoma stained wIth an anti­
serum to show intestinal-type antigen. 

The search for antigenc constituents 
in gastro'ntestina1 secretions wh'ioh are 
specific for cancer appears attractive. Hak­
kinen and Viikari (1969) reported a new 
test for th~ diagnosis of gast-ri'c cancer 
based on the de,tection of a sulphoglyco­
protein in the gastric juice of patients with 
gastric cancer. This test was positive in 
96% of patients with gastric cancer com­
pared to 9.4% of "control" patients. The 
re~atively high incidence of fa1se posit'ive 
tests in conditions like benign peptic ulcer 
(14%) lim;ts the usefulness of such a test 
unHl it can be demonstrated that the test 
can be made more specific for gastric neo­
plasm. 
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Tumour Antigens 
in Lymphoma and Leukaemia 

In 1964, Epstein et al., found intra­
cellular DNA virus, nO'W known as the 
Epstein Harr Virus (EBV) in cultured cells 
from a patient with Burkitt's lymphoma. 
Antibodies to EBV were rfound in a large 
proportion of normal peopile te'Sted, and 
their distribution is world wide. However, 
high levels of anti-EBV antibody titres 
(more than 1:160) have been found only 
in three conditions Vliz: infectious mono­
nucleosis, Burkitt's lymphoma and naso­
p'haryngeal carc:noma (Henle and Henle, 
1969). Kllein et aI., (1966) using indirect 
immunofluorescent techniques demonstrat­
ed 7S immunoglobulins in the sera of pa­
tients with Burkitt's lymphoma that reacted 
with surface antigens of Jymphoma cells, 
but not of normal cells. Other antibodies 
reacting with cytoplasmic constituents of 

Table 2 

Embryonic-Type Antigenic Constituents in Human Tumours 

Antigen 

a'-foetoprotein 

Cardnoembryonic 
(C-EA) 

Foetal Sulphoglyco­
protein 

Tumour glycolipids 

T-globulin 

Regan isoenzyme 

a,-ferroprotein 

Heterophile foetal 
Antigen 

Cancer 

Hepatoma, teratoma 

GIT cancer 

Gastric cancer 

GIT cancer 

Various cancers 

D:gestive tract and 
various malignant 
tumours 

Localisation 

serum, tumour 

ceH membrane 
(glycooaHx) 

serum 

gastric juice 

tumour 

serum 

tumour ceHs 

Ma'lignant tumours of serum 
childhood (nephro-
blastoma, neuroblast-
oma, teratoma, etc.) 

Various tumours serum 

Ref. 

Abelev et al. 1967 

Gold and Freed­
man 1965 

Hakkinen 1966 

Rapport et al. 
1959 

Tal et al. 1970 

Stolbach et al. 
1969 

Buffe et al. 1970 

Edynak et al. 
1970 
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Fig. 6: A foetal intestinal cell stained by 
an anti-foetal serum to illustrate cell mem­

brane immunofluorescence x 540 

lymphoma cells have been descr,ibed by 
Henle et al., (1969). The fo'Howing antigens 
have now been described in Burkitt's lym­
phoma ceHs (CHfford, 1972). 

" 1. Early antigen (EA): a soluble anti-
gen~ which appears intracellularly 
sooIi after infec1lion with EBV. 

2. Membrane antigen complex (MA): 
on the surface of Burkitt's lympho­
ma cells, probably representing viral 
envelope constituents. 

3. Viral capsid antigen (VCA): a "late" 
viral product present 'in the cyto­
plasma of Burkitt's 'lymphoma cells. 

Although such antigenic systems have 
not been used [or the diagnosis of Bur­
kitt's lymphoma, further studies might in­
dicate that changes 'in the levels of anti­
body might be related to prognosis foNow­
ing surgery, chemotherapy etc. For exam­
ple, the highest levels of anti-VCA titres 
were found in patients with large tumours, 
while low levels were found in patients 
with long term remisSlion. On the other 
hand, high anti-MA titres correlated bet­
ter w'lth a small tumour mass, indicating 
absorption of the antibody by the tumour 
mass (Henle et' al., 1969). A rise in anti-MA 
ant:body titres usuaHy occurs in patients 
who respond weE to ohemotherapy or Iocal 
irradiation {Einhorn e't al., 1970). 

During the last few years we have 
been working on the antigenic constitu­
tion O>f leukaem'ic cells and their ability 
to stimulate an immune response in the 
patient. There is IitNe doubt now that 
leukaemia-specific antigens do exist (Viza 
ec al., 1969) and that the patient can res­
pond to such antigens by the production 
ot antibodies or a cell-mediated immune 
response (Powles et al., 1971). More work 
'is, however, required before these data 
can be of prognostic vaIue. In particular 
with the more widespread use of immuno­
therapeutic techniques, the accurate mea­
surement of the immune status will be an 
essential parameter in detecting host res­
ponse. That such a response is necessarily 
complex, time - as weH as dose - relat­
ed has been shown extensively in experi­
menta'l systems (Cauchi, 1972). 

Immunologic Detection 
of Tumour Secretions 

Certa'in tumours secrete substances or 
hormones which can be detected by sen­
sitive immunological techniques. For ex­
ample, radioimmunoassay teohniques have 
been used to measure chorionic gonado­
trophin from chorionepithel,iomas, calci­
tonin from thyroid carcinoma, gastr'in ,from 
pan~reatic tumours 'producing the ZoHin­
ger Ellison syndrome, insulin from pan­
creatic tumours, and ACTH ,from Piituitary 
and lung tumours (WHO, 1972). These 
methods may eventua'lly become useful in 



Fig. 7: Section of irradiated stomach 
stained with an anti-colon antiserum to 
show the presence of intestinal-type anti-

gens x 340 

the diagnosis of hormone-secreting tu­
mours. 

Macrophage Slowing Factor (MSF) 
in Cancer 

It has been shown recently that blood 
lymphocytes from patients with neoplas­
tic disease were sensitized to an antigen 
which could be extracted from normaI 
brain (Field and Caspary, 1970), or from 
a var1iety of malignant tumours (Caspary 
and Field, 1971). Following inter.action of 
lymphocytes with the anfigen, a factor is 
released which slows the migration of 
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macrophages by about 14-20% of normal. 
This is a re'l'atively simple test which might 
eventuaHy be useful as a non-specific test 
for cancer. 

Autoantibodies in Neoplastic Disease 

It is very difficult to 'interpret the sig­
nificance of .autoantibodies to normal tis­
sue constituents in patients with neoplas­
tic disease. Firstly some forms Df neoplas­
tic disease have a greater tendency to 
occur in patients with specific autorimmune 
diseases. For example carcinoma of the 
cDlon is about 20 times more common in 
patients with ulcerative coHfis than in the 
general population. Secondly, tumours and 
autoimmune disease process might be as­
sooiated in some ill defined way, e.g. the 
presence of thymoma and myasthenia gra­
vis. Thirdly, there is the well known asso­
ciation between .auto immune haemolytic 
anaem'ia and conditions like Hodgk,in's dis­
ease, lymphatic leukaemia and more re­
cently o1:her tumours, e.g. ovarian dermoid 
cyst (Baker et al., 1968). Fourthly, and per­
haps more specificaHy, tumours might sti­
mulate the production of antibodies that 
cross react with normal constituents. The 
finding of a smooth muscle antibody in 
67.5% of patients with mal'ignant disease 
(Wh'itehouse and Holborow, 1971) faUs in 
this category. This work needs confirma­
tion. We have not been able to confirm 
such findings (Tannenberg et' al., 1972). 

The destructrion of a large mass of 
tissue by irradiation, chemotherapy etc., 
might itself produce sufficient stimulus for 
the production of autoantibodies. Antibody 
formation aga,inst skin (Qu'ismorio, et al., 
1971), ileucocytes Wrice et al., 1969), nuclei 
(Weir, 1966), etc. have been shown to' 
occur after tissue necrosis following heat, 
r.adiotherapy, or infarction. 

Although interesting biologicalJ:ly, such 
auto immune phenomena are unlikely to be 
of practical value 'in the diagnos,is of can­
cer. 

Conclusions 

One can envisage a number of ways 
in which immunologic tests for cancer can 
be useful in future dinical practice. 
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,a. In the diagnosis of tumours prior 
to surgical biopsy. So far this is a routine 
test only in the case of hepatocellular car­
cinoma. 

b. In the detection of recurrence 
after surgical removal of a primary carci­
noma. This has obvIous application ,in gas­
tro:ntestinal teact cancer, hepatoma, etc. 

c. In screening programmes for the 
detection of cancer where there ,is an ende­
mica.I1y high incidence, e.g. hepatoma, Bur­
k:tt's ~ymphoma 'in A:frica. 

d. In determining the prognosis of 
tumour patients. It has been shown that 
antibody titres vary according to tumour 
mass, the presence of metastasis etc. This 
may be co:related with ultimate prognos,is. 

e. Using radioactively labeHed high­
ly specific antitumour anfibodies, the 
10caHsation of tumour metastasis, 'involved 
lymph nodes, etc. would provide a rapid 
objective assessment of tumour spread. 

f. As an objective test in the control 
of tumours by immunotherapy. 

In painting an optimistic future for 
the role of tumour immunology in cl'inical 
practice one must not forget that a great 
dea-l of fundamenta,l work is sUlI required 
to delineate the exact biological signific­
ance of tumour-specific antigens. Such 
work at the moment is being carried out 
in major tumour immunO'logy centres 
throughout the world, and one would hope 
that the next ten years wi:ll witness the 
same rate of growth in the application of 
immuno!ogica.I techniques to the cancer 
problem that has been characteristic of 
basic immunologica,l research ,in the last 
decade. 
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LUMBAR SYMPATHECTOMY IN THE TREATMENT 

OF INTERMITTENT CLAUD'ICATION: 

AN OBJECTIVE STUDY 

L. CUTAJAR 

M.D., F.R.C.S.(Eng.), F.R.C.S.(Edin.l 

Summary 

Sympathectomy in twenty legs suffer­
ing from atherosclerotic peripheral vascu­
lar disease made no improvement in the 
muscle blood flow as detected objectively 
by the Technetium (99mTc) Clearance 
Technique in nineteen of these legs. It is 
postulated that intermittent claudicaion 
per se is not an indication for sympathec­
tomy although the operation may have a 
place in the treatment of early nutritional 
disturbances in the ischaemic leg. 

It is still a fairly widespread practice 
to submit patients who present with the 
symptoms of intermittent claudication to 
the operation of lumbar sympathectomy. 
It is the impression of some surgeons that 
many of these cases aoquire worthwihHe 
improvement in their symptoms. However, 
there is no objective evidence to support 
this view and indeed there is experimental 
evidence (Myers and Irvine, 1966a) that 
the operation should not be expected to 
allay the pain of inte,rmittent claudication. 

The object of this paper is to present 
the results of an objective study on a 

s8!1ies of patients, a1U complaining of inter­
mittent claudication (some also with rest 
pain and/or trophic skin changes) who 
were assessed both clinically and object­
ively uS'ing a radio-active tracer technique 
before and after they had undergone 
lumbar sympathectomy. 

Material 

Fifteen patients, all with occlusive 
peripheral arterial di,sease proved by 
arteriography, were studied. Five patients 
had symptoms in both legs so that, in all, 
this ser·ies comprises twenty limbs. All 
patients complained of intermittent clau­
dication in one or both limbs, four patients 
(six legs) had rest pain while marked 
ischaemic (trophic) changes were present 
in ten legs. 

Method 

All legs were studied by recording 
muscle blood flow in the lateral gastroc­
nemius at rest and during exercise. The 
technique has been described elsewhere 
(Cutajar et al. 1971). 
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Briefly, the technique consists in 
injecting 100 /LC of the radio-active iso­
tope, TECHNETIUM (99mTc into the 
lateral gastrocnemius of the leg under 
observation. The clearance of the isotope 
is measured by means of a Geiger counter 
tube strapped directly over the site of the 
injection (fig. 1), the count-rate being rec­
orded by an electronic rate-meter which 
is connected to ,a chart recorder which 
automaticalily pInts the count rate 
against time thus giving a clearance 
curve. The experiment is conducted under 
various physiological conditions, i.e. with 
the patient at rest, during exercise and in 
the post-exercise period. 

Fig. 2 shows a typical clearance curve 
in a leg with normal circulation. In the 
initial resting period there is a steady but 
comparatively slow clearance of 99

mTc 
from the muscle. With the onset of exer­
cise there is a sharp increase in clearance 
(and therefore in the blood flow) which 
pers'ists throughout the Whole exercise 
period. In the past-exercise periad there ,is 
again a diminution in clearance, which 
gradually returns to' the restJing level. 

In cantrast fig. 3 shaws what happens 
in a limb which ,is the site af an arterial 
occlusion due to' atherascleratic peripheral 
vascular disease. Whereas the clearance 
of 99mTc (and hence the blaad flaw) ,in the 
pre-exercise resting periad is similar to 
that af the narmal limb, there is cansid­
erable diminution in clearance in the 

0000 
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claudicating limb during the periad af 
exercise. 

These clearance patterns were faund 
to' be sa canstant that it was passible to 
assess objectively the result af .any farm 
of surgery in a claudicating limb. Far 
example, an abnormal muscle blaod flow 
clearance curve was canverted to' a narmal 
one fallowing successful arterial recan­
structian. 

Results 

In the present series, pre- and past­
operative muscle blaad flaw curves were 
abtained in twenty limbs sympathec­
tamised far peripheral arterial occlusian. 

TABI.!E 1 
Symptoms in 20 legs with P.V.D. 

Int. claudicatian: 14. 
Rest pain: 6. 
Marked traphic changes: 10. 

TaMe 1 describes the symptams af tJhe 
limbs under abservafian. All these limbs 
had an abnarmal muscle blaod-flaw clear­
ance (99rnTc) curve priar to' sympathec­
tamy. 

Past-operatively patients were ques­
tianed regarding their symptams and all 
legs were studied abjectively by repeating 
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Fig. 3: Muscle blood flow studies by the Technetium ("9 mTc) clearance technique. 
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the clearance test. Table 2 shows the res­
ults of sympathectomy in tlhese legs. It is 
obvious that although many patients felt 
that they had improved after the operation 
there was in fact no change in the actual 
muscle blood flow (as tested by the Tech­
netium clearance technique) 'in the majo­
rity of the operated lrimbs. 

TABLE 2 

No. of Legs: 20 (15 patients). 
Subjective improv,ement after Sympathec­
tomy: 

"Improved": 10 legs (inc. 4 with rest 
pain). 

"Same": 6 legs. 
"Worse": 4 legs. 
Objective Change: only 1 leg showed 

a change in 99mTc Clearance to a normal 
pattern, 

Discussion 

The results obtained in this study 
seem to indicate that sympathectomy can­
not be relied upon to augment blood-flow 
to ischaemic muscle to any important 
degree and that any improvement which 
there may have been ,in operated patients 
was more psychological than actual. This 
was also the conclusion of Myers and 
IrViine (1 966a) and of Taylor and Calo 
(1962). 

Consideration of the sympathetic 
innervation of the muscle circulation lends 
little support to the rationale of denervat­
ion. The nervous control of the muscle 
vessels is much less pronounced than for 

the skin circu'lation. At rest vasomotor 
tone 'in muscle is mainJy determined by 
'inherent myogenic tone in the arteriolar 
wall and under normal conditions the 
effect of the sympathetic vasoconstrictor 
innervation is minimal. Stirmu1lation of 
sympathetic vasodilator fibres may in­
crease muscle flow but only under situat­
ions of marked stress. 

In contrast to. the muscle circulation, 
there 'is a high level of sympathetic vaso­
constrictor tone of skin vessels in the foot, 
and their sympathetic denervation initially 
results in marked vasodilatation (Myers 
and Irv,jne, 1966b). In the present series 
it was noted that there was often an im­
provement in early ischaemic cutaneous 
lesions of the affected leg and also of mUd 
rest pain although the claudication pain 
was largely unaffected. 

Acknowledgements 

I am grateful to Prof. L. LeQuesne 
and Mr. A. Marston for allowing me to 
study their patients. My thanks are also 
due to the staff of the departments of 
Nuclear Medidne and Clin'ical Measure­
ment of The Middlesex Hospital, London 
for their invaluable help with the technical 
details of this study. 

References 

CUTAJAR C.L., BROWN N.J., MARSTON A.: Br. J. Surg. 

58, 522, 1971. 
MYERSK.A., IRVINE W.T.: Br. Med. J. 1, 879, 1966a. 

MYERS K.A., IRVINE W.T .. : ibid. 1, 943, 1966b. 

TAYLOR G'w., CALO A.R. ibid. 1, 507, 1962. 



85 

STUDIES ON THE ROLE OF COMPLEMENT 

IN THE NEUTRALIZATION OF 

HERPES SIMPLEX VIRUS 

ALFRED V. PORTELLI 
M.D. (Malta), M.Se. (B'ham), D,p. Bact. (Lond.) 

(Abridged from a report on the results 
of researches ,undertaken during !studies 
for the degree of Master of Science in the 
Department of Virology of the University 
of Birmingham, September 1972). 

Summary 

Complement was shown to enhance 
the n~utralization of herpes simplex virus. 
Early and late rabbit anti-herpes sera 
neutralized virus in the absence of com­
plement, although neutralization was 
enhanced on the addition of complement. 
In the lit~rature, these types of antibodies 
have been classed as non-complement 
requiring neutralising antibodies (non­
CRN antibodies). 

Preliminary investigation with early 
(acute) human anti-herpes serum showed 
low or negligible neutralization in the 
absence of complement which was greatly 
enhanced when complement was added. 
The late (convalescent) human anti-herpes 
serum neutralized virus in the absence of 
complement although again, enhancement 
occurred when complement was present. 
Complement-requiring neutralizing anti­
bodies (eRN antibodies) were thus the 
main types of antibodies present in the 
early phases after infection with herpes 
virus and thes~ were later replaced, as the 
infection progressed, by non-CRN anti­
bodies. 

Attempts were made to demonstrate 
the types and time of appearance of CRN 
and non-CRN antibodi,es in mice after im­
munization with herpes virus. Early 
mouse anti-herpes serum showed low 

neutralizing activity in the absence of 
complement which was only slightly 
enhanced by the addition of complement. 
Later sera appeared to contain antibodies 
of the non-CRN type since neutralization 
was marked in the absence of complement. 

Introduction 

It has been known for some time that 
a factor present in normal' serum enhances 
the action of neu'traliz,ing antibodies aga-inst 
various types of viwses. Gordon (1925) 
working with vaccinia virus showed that 
heating lowered the neutralizing potency 
of immune serum. The enhandng effect of 
a heat-labile substance on the neutralizing 
activity of immune serum was demons­
tr~ated for Rous sarcoma virUlS (Muller, 
1931), Western equine encephalitis virus 
(Morgan, 1945; Whitman, 1947), mumps 
virus (Leymaster and Ward, 1949), New­
castle disease virus (Howitt, 1950), dengue 
fever virus (Sabin, 1950) and variola virus 
(McCarty and Germer, 1952). Dozois et al. 
(1949) showed that the nature of the heat­
labile substance responsible for the en­
hancing effect on anti-WEE neutralizing 
antibodies were the second, third and 
fOlurth components of complement. The 
role of complement as the enhancing factor 
in virus neutralization was firmly estab­
lished by sim'ilar studies with herpes 
simplex virus (Taniguchi and Yoshino, 
1965). 

Early and late ,immune sera differ in 
their requirement for complement for sub­
sequent neutralization of virus. Thus, 
studies with early sera obtained from rab­
bits immun'ized with herpes simplex virus 
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showed that these mainly contained CRN 
antibodies while late sera were non­
complement requiring, although comple­
ment also enhanced the neutralizing acti­
vity of such late antisera (Yoshino and 
Taniguchi, 1964; WaHis and Melnick, 1971). 
SimHar results were obtained w'ith guinea 
pig anti-herpes sera {Yoshino and Tani­
guchi, 1966). Adler et al. '(1971) showed 
that complement amplifies the activity of 
rabbit anti coliphage early ,IgM and IgG 
antibodies up to a thousandfoid. 

CRN antibodies were also found in 
the early sera of rabbits arfificially in­
fected with herpes virus and in naturally 
infected man (Y oshino and Taniguchi, 
1964; 1966). In cases of herpes virus in­
fections, serum taken early in the disease 
was shown to neutralize virus only in the 
presence of complement. This finding has 
cons'iderable diagnostic value as the 
presence of CRN antibodies can be taken 
as evidence of inifection. The finding of 
CRN antibodies in early immune sera thus 
appears to be a common phenomenon 
since they have been detected in various 
species of either ,immunized or ,infected 
animals including man. 

This thesis examines the role of com­
plement in the neutral'ization of herpes 
simplex virus by early and late antisera 
ra'ised in rabbits by an immunization 
scheme ,which differs !from that employed 
by several authors (Yoshino and Tanigu­
chi, 1964; Hampar et al., 1968; WaUis and 
Melniok, 1971). The resulting differences 
obtained, especially with the early sera, 
will' be analysed and discussed. The 
results oiblta,ined with tihe human acute and 
convalescent anti-herpes sera were similar 
to those o.btained by Yoshino and Tanigu­
chi (1966). 

In order to investigate further the 
fime of appearance of eRN and non-CRN 
antibodies, mice were immunized with 
herpes simplex virus and the ,immune sera 
obtained at various time intervals were 
tested in neutralization experiments in the 
presence and absence of complement. The 
results were in many respects sim'ilar to 
those obtained by Yoshino and Taniguchi 
(1964) who used rabbits in their experi­
ments. 

Materials and Methods 

Cultured cells 

BHK21 0baby hamster kidney) cells 
(Macpherson and Stoker, 1961) were used 
throughout this study. 

Growth medium and diluents 

Cells were serially subcultured and 
maintained in modified Eagle's medium 
(Vantsis and W.Hdy, 1962) conta'ining 10% 
calf ser:um and 10% tryptose phosphate 
broth (ETC). Stock virus suspensions 
were prepared in ETC and, when diluted, 
the same medium was used as diluent. 
An sera and 'complement, whether un­
heated or inactivated, were diluted in 
Dulbecco A solution (0.8% NaCl, 0.02% 
KCl in phosphate buffer, pH 7.0) (Dulbec­
co and Vogt, 1954). 

Virus production 

The HFEM stra:in was used throu.gh­
out as herpes simplex virus tY'pe 1. This 
strain was also used to imm:un:ize rabbits 
and mice. Herpes simplex virus type 2 
(strain 3345) was. used in some of the 
neutralization tests, Both virus types 
were grown in BHK21 cells. The ceNs 
were first al'lowed to form confluent mono­
layers in 80 oz. Winchester bottles after 
which each was infected with 10' plaque 
forming units (p.f.u.) of virus in 20 ml 
ETC. The v'irus was allowed to adsorb 
for 60 min at 32 ° C and then a further 180 
ml of ETC was added and incu1bation con­
tinued for 2 to 3 days. Widespread 
cytopathic effect was usually observed by 
this time. After decanting most of ,the 
medium, the ce}.]:s were scraped off into 
a small volume of remaining ETC and 
then centrIfuged at 1000 rev jmin for 10 
min. The sedimerrted cells were resus­
pended in 5 ml fresh ETC and disrupted 
with an ultrason'ic probe (MSE Ltd., Craw­
ley, Sussex). The disrupted material was 
then centri1fuged at 4000 rev jmin for 15 
min, the supernatant fluid collected and 
stored in small volumes at -70°C until 
used. 



Virus assays 

Assays were performed by the suspen­
sion-plaque method of Russell (1962). 
Briefly, 2 ml of appropriate virus dilutions 
were incubated rw:ith 7 x 106 BHK cells 
for 60 min at 37°C on a shaker. Then, 8 
ml of 0.8% carboxymetlhyl cellu­
lose (CMC) in ETC (OMC/ETC), pre­
warmed to 37° C, were added and the 
resulting suspens'ion poured into two 45 
mm plast'c plates which were subse­
quently incubated at 37°C in a 5% CO z-

air incubator. At the end of the incuba­
tion period (usual'ly 2 days), the medium 
was decanted and the mono layers washed 
once with phosphate buffered saline. They 
were then fixed for 10 min with 10% 
formol saline. After remov.al of the fixa­
tive' the plates were washed in tap water 
and then stained with dilute carbol fuchsin 
for 10 min followed by washing twi'ce in 
tap water. Plaques were counted with a 
plate microscope using a x 2.5 magnifica­
tion. 

Neutralization tests 

Kinetic neutralization experiments 
were carried out throughout this study. 
Unless otherwise stated, the following 
vo.lumes of reagents and v'irus titres were 
used in these tests. 

0.05 ml of an appropriate dilution of 
immune serum was mixed with an equal 
volume of guinea pig complement diluted 
to contain 10 units in 0.05 ml volume. 
0.1 ml of a suspension of virus containing 
5 x 10-l p.f.u./ml was then added and the 
mixture left to 'incubate at room tempera­
ture for the time 'indicated in the Figures. 
Then 0.1 ml was diluted in 9.9 ml ETC 
and residual infectivity was assayed as 
described under virus assays. Parallel 
control samples were incubated with pre­
immunization serum in corresponding 
dilutions. The virus-serum mixtures tested 
'in the absence of complement contained 
inadivated guinea pi:g serum (Le., heated 
at 56°C for 30 min) in corresponding dilu­
tions and volumes and these were also 
tested 'in parallel with the samples con­
taining active (unheated) complement. 
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All sera were heated at 56°C for 30 
min before use. 

The neutralization rate constant, k, 
was then calculated from 

2.303 vo 
k = --log-

et v 
where c is the final concentration of anfi­
serum, t is the time :in min of neutraliza­
tion, Vo is the initial virus titre and v the 
res.idual virus infectivity. 

In some Figures, the loglo of the sur­
viving virus fraction is shown plotted 
against time; in other cases, the residual 
percentage infectivity (% surviving v,irus) 
is shown i.e., the residual infectiv'ity of 
the virus-antiserum mi~ture was expressed 
as a percentage of the infectivity of a 
mixture with pre-immunization serum at 
a corresponding dilution and after incuba­
tion for the same period. 

Anti-herpesvirus sera 

a) Rabbit immune sera 
These were produced as described by 

Watson et al. (1966). Briefly, virus was 
gmwn'in RK13 (mbbit kidney) cells which 
were then harvested, disrupted with an 
ultrasonic probe and the suspension finally 
freeze-dried. The immunizing antigen 
consisted oif 0.2 g of freeze-dried material 
(equiva,lent to approximately 6 x 109 

pJ.u.) mixed with 1.5 ml of incomplete 
Freund's adjuvant, the whole made up to 
5 ml with sterile water. The resulting 
emulsion was homogenized and injected 
intramuscularly. To beg.in with, seven 
fortnightly injections were given, the first 
containing ,formalinized antigen. Bleed­
ings were made 10 days after each injec­
tion and sera separated after standing ,the 
blood samples overnight at 4°C. (Sera are 
given laboratory identtfi'cation numbers; 
thus serum 466/1 is the sample taken 10 
days after the first .irrjection, 466 repre­
senting the rabbit number. Serum 466jHI 
is the sample taken from the same rabbit 
10 days after the third 'injection and so 
on). After the seventh injection, the rab­
bit was re Sited for three months and then 
boosted with 0.1 g antigen. It was then 
bled after 10 days, this sample represent· 
ing serum VIII. 



For the purpose of discussion in this 
study, the serum sampl~ obtained from the 
first bleeding will be referred to as early 
rabbit serum. Sera taken from the seventh 
bleeding onwards will be termed ,late rab­
bit sera. 

b) Human immune sera 
Normal pooled human serum and 

paired sera from a patient (E.P.) were in­
vestigated for neutralizing antibodies 

against herpes virus in the presence of 
heated and unheated complement. In the 
latter case, the first blood sample was 
taken at the time of appearance of the 
herpetic lesIons {early antiserum). The 
second blood sample was obtained seven 
weeks after the first and served as the 
late hyperimmune serum. 

c) Mouse immune sera 
Fifteen 3-month old mice were divided 

Immune sera from rabbit No. 466 

HSV type 1 HSV type 2 
_---A.~_, ---'-

k k k k 
I k+c I k+c l+c 1-c 

Serum +c -c k- c +c -c k -c k k 
No. 2+c 2-c 

I 4.8 1.8 2.6 1.4 0.7 2.0 3.4 2.5 

III 6.1 2.5 2.4 4.2 1.7 2.4 1.4 1.5 

V 8.6 6.3 1.3 5.5 1.7 3.3 1.5 3.7 

VII 8.3 3.8 2.1 7.2 3.9 1.8 1.1 1.0 

VIII 24.1 20.5 1.1 6.8 3.5 1.9 3.5 5.7 

Immune sera from rabbit No. 467 

HSV type 1 HSV type 2 -- .f>~8Zi'l /---- ----
k rk k ik 

I k+c I !k+c l+·c 1-c 
~ ~ 

Serum +c -c k-c +c -c rk~c !k k 
No. 2+c 2-c 

I 6.3 3.8 1.6 1.2 0.3 4.0 5.2 12.6 

III 6.6 3.4 1.9 4.9 l.7 2.8 1.4 2.0 

V 12.6 6.6 1.9 10.8 6.6 1.6 1.1 1.0 

VII 14.7 6.9 2.1 10.8 6.4 l.7 1.3 1.1 

VIII 16.6 10.1 1'.6 6.6 2.8 2.3 2.5 3.4 

Table 1. - The neutralization rate constant (Ik) values of immune sera from rab­
hits Nos. 466 anid 467 with herpes simplex virus {HSV) ty;pes 1 and 2 in the presence 
(+c) and absence (-c) of complement. 



into three groups and each 'immunized 
once with herpes virus type 1, each mouse 
receiving approximately 107 p.tf.u. The 
virus was rendered inactive by treatment 
with 10% formol saline for 1 h at 37°C 
and injected intra peritoneally. An the 
mice in one group were killed and bled on 
the third day following 'immunization. The 
blood was pooled and {he serum separated 
after alHowing to stand for some hours at 
4°C. The other groups of mice were simi­
larly treated but bleeding was made on the 
tenth and twentieth day post-immuniza­
tion. 

Complement 

Unheated guinea pig serum was used 
as complement. It was stored at -70°C 
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until used. As indicated previously, heated 
guinea pig serum at 56°C for 30 min was 
added to those virus-serum samples which 
were to be tested in the absence of com­
plement. Titration of complement was 
peflformed after the method of Yoshino 
and Tanlguchi (1964). Unheated guinea 
pig serum was diluted serially in phosphate 
buffered saline. 0.05 ml of each dHution 
was then mixed with 0.05 mil of a virus 
suspension containing the same amount 
of p.f.u. as that used in the neutralization 
tests. A sensitized haemolytic system 
made up of equal parts of 3,% washed 
sheep red cells and rabbit anti-sheep hae­
molysin conta·ining 2 units was added to 
all tubes ,in 0.1 ml amounts. Appropriate 
controls were also included. After shak­
ing, the tubes were placed in a waterbath 

Plaques produced by Herpes ,simplex virus type 20n BHK (baby 
hamster kidney) cells. 
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::tt 37°C for 30 min. Reading was made 
at the end of this period and the highest 
dilution oif guinea pig serum giving com­
plete haemolysis was taken to represent 
1 haemolytic un'it in 0.05 ml. 

Results 

Neutralization kinetic tests 
with rabbit sera 

Five successive sera (I, nI, v, VII and 
VIII), each from two rabbits (Nos. 466 and 
467), were examined for neutralizing acti­
vity against both heppes simplex virus 
types 1 and 2 in the presence and absence 
of complement. 

Table 1 shows all the data relat.ing to 
these experiments. It wiN be seen that 
the k value of both rabbit sera against 
type 1 virus both in the presence and ab-
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sence of complement was significantly 
grea<ter than the corresponding value 
against type 2 virus. This fact can also 
be seen by examining the last two co­
lumns of the Table which relate to the 
ratio of the k value of type 1 to type 2 
virus. This indicates that the sera were 
more specific to the homologous virus. The 
k+c 
-- ratio (Le., the ratio of the k value 'in 
k c 
the presence of complement to that in the 
absence of complement) of both sera, 
against hOoth types of virus, showed no 
significant difference between the early 
and later sera. This indicates that no 
difference existed in complement depen­
dence for neutralization between the early 
and late sem. 

Fig. 1 shows the neutralization kinetic 
curves of early and late sera from rabbit 

30 60 

Ti me (m in) 

Fig. :1: Neutralization kinetic curves of early and lat~ 'Serum samples of 
rabbit no. 466 with herpesvirus type 1. Early s~rum (diluted 1/10): 0 with 
inactivated C and" with unheated C. Late serum (diluted 1/100): D with 
inactivated C' and. with unh~ated C. 



No. 466. Both sera showed a marked 
neutralizing capacity in the absence of 
complement which was only sHghtly 
enhanced when complement was added. 
The same effect was also seen when the 
same sera were tested against type 2 virus 
and a'lso in ,tests with early and late sera 
from rabbit No. 467. Another, perhaps 
important finding, was that both early 
ra:bhit sera showed a relatively high k 
value when tested 'in the absence of com­
plement (the average value against type 
1 virus was 2.8 and against type 2 virus 
was 0.5). 

The early rabbIt sera therefore con­
tained mainly non-CRN antibodies. The 
late rabbit sera obviously contained simil­
arly non-CRN anHbodies since neutraliza­
tion was marked 'in the absence of comple­
ment. In both cases, neutralization was 
only slightly enhanced when complement 
was added. 

0 

c 
0 

....... 
u 
Cl) 
~ 

4- LL 0 

0 0) -1 .-
0) c 
0 > 

.--J 
> 
~ 

::J 
Cf) 

Neutralization kinetic tests 
with human sera 
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Since it is known that a significantly 
high percentage OIf normal adults possess 
anti-herpes antibodies (Burnet and Lush, 
1939; Yoshino et aI., 1962), pooled human 
serum was tested for neutralizing activity 
against herpes virus type 1 both in the 
presence and in the absence of comp1e­
meat. The result is shown in Fig. 2 It will 
be seen that the serum had relatively 
martked neutralizing ac:tivlity even in the 
absence of complemenlt. 

Since poo;led human serum is expec­
ted to contain a random mixture of early 
and late antiherpes antibodies, it was de-
6ded to test paired sera from patients 
known to have had a herpetic infection 
with a view to find out, if any, differences 
for complement requirement in neutraliz;a­
tion belbween acute (early) and conva­
lescent(late) sera. 

60 

Time(min) 

1 20 

Fig. 2: Neutralization kinetic curves of pooled human serum diluted 1/15: 
o with inactivated C' and i. with unheated c. 
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Human immune sera 

Neutralization data with HSV type 2 

k k+c 
/' -- mean 

Serum (type +c mean -c mean k-c 
and dilution) 

E 5/5 0.21 ) 0.04) 5.25) 
I I I 

E 3/5 0.27r 0.34 0.02 ( 0.036 13.50 r 9.50 
I 

0.05J 11.00 J E 1/5 0.55) 

L 5/5 0.56) 0.24) 2.30) 

0.80 ~ I 
2.30 ~ 2.24 L 3/5 0.94 0.35 ~ 0.420 

1.47 J 
I 

2.20} L 1/5 0.67 ) 

Neutralization data with HSV type 1 

k k+c 
/' --Serum (type +c mean mean -c mean k-c and dHution) 

E 5/5 0.11 ) 0.012) 9.10) 

E 3/5 0.12 ~ 0.17 0.012 t 0.018 10.00 ~ 9.30 

0.29J 0.030J 
I 

E 1/5 9.00) 

L 5/5 0.45) 0.333) .. 1.40) 

L 3/5 0.60 } 0.67 0.311 ~ 0.390 1.90 } 1.70 

L 1/5 0.98J 0.533J 1.80J 

Table 2. - The neutral,ization rate constant i(1k) values of 'human early i(E) and late 
(L) sera ifrom patient E.P. Wirth iherpesvirus types 1 and 2 in the presence (+c) and aib­
:sence (-c) of 'complement. 

k k 
2+c 2-c 

,For early :serum: --- 2.0 an1d -- 2.0 
k ik 

l+c 1-c 

k Ik 
2+c 2-c 

For 'late serum: 1.4 and -- = 1.2 
k k 

l+c 1-c 



P,aired sera from a patient (E.P.) were 
tested. This patient had both genital and 
oral herpetic lesions and a type 2 virus 
was 'isolated, The results of tests for 
neutralizing antibodies against both virus 
types and the effect of complement on the 
neutralization curves are shown in Figs. 3 
and 4 and in Tahle 2. The k values were 
higher for type 2 than for type I viru", 
both in the presence and absence of com­
plement. This finding confirmed that in­
fection was due to a type 2 herpesvirus. 
The early serum showed only a sright de-
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crease in virus infectivity in the absence 
of complement. Ne:utralization was great­
ly enhanced on the addition of comple­
ment. In ,contrast, the late serum showed 
a marked neutralizing capacity in the wb­
sence of comp1ement which was only 
slightly enhanced whencomp'lement was 

k+c 
present. The mean value of the --

k-c 
ratio for the early serum was more than 
9.0 while that of the late serum was only 
approximately 2.0. 

3/5 5/5 

Serum Dilutions 

Fig. 3: Neutralization kinetic curves with Herpesvirus type 2 against serum 
from a patient (E.P.) with a herpetic infection. Surviving virus assay,ed 
after 30 min. Early (acute) serum: 0 with inactivated C and 18 with un­
heated c. Late (convalescent) serum: D with inactivated C and • with 
unheated C'. 
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Serum Dilutions 

Fig. 4: Neutralization kinetic curves with Herpesvirus type 1 against serum 
from a patient (E.P.) with a herpetic infection. Surviving virus assay~d 
after 30 min. Early (acute) serum: 0 with inactivated C and i. with un­
heated c. Late (convalescent) serum: 0 with inactivated C and. with 
unheated C'. 

Neutralization kinetic tests 
with mouse sera 

The results w'ith early rabbit ,and hu­
man antiherpes sera differed in that only 
the latter oontained eRN antibodies. The 
finding tha,t the early rabbit ser'a did not 
contain CRN antibodies in contrast to re­
sults obtainEd by several workers (Yoshi­
no and Tan"igll'chi, 1964; Hampar et al., 
1968; Wallis and Melnick, 1971) may be 
due to the different method employed in 
this study in preparing the immunizing 
antigen, the route of administration and 

the time the sample was taken after the 
immunizing dose. 

In an attempt to investigate this point 
further and to time the appearance O'f CRN 
antibodies, if any, mice were immunized 
with one dose of herpes virus antigen and 
successive blood samples collected as 
described earlier. The sera were 'kept at 
-20°C until all s'amples were taken and 
then tested simultaneously for neutral"iz­
ing activity in the presence and absence 
of complement. The results are shown in 
Fig. 5 and in Table 3. Compared to the 
early human serum at the same dilution 
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Days after Immunization 

Fig. 5: Neutralization kinetic curves with mouse sera taken 3, 10 and 20 
days after immunization with one dnse of herpes simplex virus. In each 
case immune serum was diluted 1/5 and surviving virus assayed after 30 
min. 
0-0 neutralization in the presence of heated (inactivflted) Cl. 
a-,. neutralization in the presence of unheated (active) C. 

(Fig. 3), the first mouse serum sample 
taken on the third day after immunization 
showed moderate neutralizing activity in 
the absence of complement whiCh was 
only slightly enJhanced when complement 
was present. The later serum samples 
showed a marked neutralizing capacity in 
the wbsence of complement and enhance­
ment occurred when complement was 
added. 

The effect of varying concentrations of 
complement on the neutralizing acti­
vity of early rabbit and human sera. 

Fig. 6 shows the results obtained in 
this exper,iment. Complement was diluted 
to contain the stated number of units in 
0.05 ml. In other respects, the neutraliza­
tion tests were carried out as described 
earlier. The early human serum showed 
little, if any, neutralizing activity in the 
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absence of complement. Neutralization 
proceeded on the addition of complement 
reaching a maximum at ,the 2.5 unit level 
after which excess of oomplement seemed 
to have no increased enhancing effect. In 
the case of early rabbit serum, neutmliza­
tion was marked in the absence of 'Com­
plement and viral infectivity was reduced 
to approI)C,imately 20%. Neutralization was 
s'lightly enhanced by complement, again 
reaching a maximum in the 2.5-5 unit 
range and then remained constant even in 
the presence of excess complement. 

Discussion 

The experiments described in this 
thesis show that the neutralization of 
herpes simplex virus is enhanced by the 
presence of oomplement. 

In moslt studies cited in the l'iterature, 
dilution end-point neutralization tests were 
carried out to differentiate sera contain­
ing eRN antibodies Ifrom those containing 
non-CRN ones. Ln the present study, only 
kinetic neutralization tests were performed 
and th:s, perhaps, makes it more d.ifficult 
to differentiate these two types of antibo­
dies, especially in ''border-line' cases. 

The early rabbit anfibodiescannot be 
classed as complement-requiring fo,r neu­
tralization of herpes virus since neutral,iza­
tion was marked in Ithe absence of comple­
ment. These results differ from those 
obtained by Yoshino and Taniguchi (1964; 
1965a), Hampar et al. (1968) and Wallis 
and Melnick (1971) who showed that early 
rabibit antiherpes sera conta'ined only eRN 
anti'bodies. This observation may reflect 
differences in the immunization procedures 
employed. Thus, the ,immune sera used 
in neutraIiza,tion experiments by the above 
workers were raised by injecting virus 
intravenously without the addition of ad­
juvant and the early .serum sample col­
lected 7 to 8 days after the immunizing 
dose. The immune Ifabbit sera employed 
in this study were raised by injecting 
freeze-dried antigen 'in Freund" s adjuvant 
intramuscuIarly,and the early 'serum sam­
ple collected 10 days after the first immu­
nizing dose. The method employed in pre­
paring the immunizing antigen, the route 

Mouse immune sera 

Ik 
------~ k+c 

Serum +c -c 
k-c 

3 day 0.29 0.12 2.4 

10 day 1.69 0.57 2.9 

20 day 2.10 0.78 2.6 

Table 3. The neutralization mte 
constant (Ik) values of mouse sera Wli'tlh 
herpesvirus type 1 in the presence (+c) 
and absence (-c) of comp'lement. 

Mice were immunized once with her­
pes v;irus type 1 and serum samples 'Col­
lected on the 3rd, 10th and 20th day after 
immunization. 

All sera 'Ulsed in this eXlpefiiment were 
diill'uifed ':ni'tially 1/5 and surviving virus 
assayed after 30 min of neutralization. 

of administration and the time of coIlec­
tion of the serum samples may thus !be 
determining factors in the type of antibody 
which the patrticular serum may be ex­
pected to contain. 

In the case of human infeotions witih 
herpes simplex virus, the results obtained 
in this study suggest that antibodies pre­
sent early in infection are dependent on 
complement for neutralization (eRN anti­
bodies) while late sera conta,in non-CRN 
antibodies. These results were similar to 
those obtained by Yoshino and Taniguchi 
(1966) who proposed that detection of 
eRN antibodies in a single sample may 
become a new method for the ealf1y dia­
gnosis of herpetic infections. 

The mOll.se immune sera were raised 
by injecting antigen intraper.itoneally and 
the earliest serum coHected' 3 days after 
immunization. The early mouse anfibo­
dies, in the absence of complement, were 
intermediate in neutralizing potency when 
compared, unde,r the same conditions, 
with early human and rabbit antibodies. 
Enhancement of neutJralization :by com­
plement was greater with early human 
than with early mouse serum. Later 
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mo:use sera, taken from the 10th day 
post-immunization onwards, were shown 
to be progressively less complement re­
quiring for neutralization. Yosh:no and 
'faniguchi (1964) detected only eRN anti­
bodies as eady as the 3rd day after the 
immunization of rabbits. The statement 
that the first mouse serum sample simil­
ar~y conta'med only CRN ant'ibodies can­
not be made with certainty. In th:s con­
nection, it is perhaps worthwhile to men­
tion that the virus employed in the im­
munizatio'n of mice was grown in BHK 
cells. The effect of BHK antigens on the 
immunization process ocr- the presence of 
anfi-BHK antibodies in the immune sera 
may have affected the neultralization of 
herpes virus by the mouse immune sera. 

The question of the role of comple­
ment in the neutralization of viruses has 
been raised by many authors in the 
literature. Toussaint and Muschel (1962) 
showed that bacteriophage and antibody 
combined in the absence of complement 
but neUltralization occurred on the addition 
of complement. Yoshino and Taniguchi 
(l965b) postulated two steps in the neu­
tralization of herpes virus, the first step 
being irreversib~e binding between virus 
and antibody (which may still be infec­
tious) and the second step, inactivation 
of virus. In the case of early ,immune 
serum containing only, O!f mainly CRN 
antibodies, the second step may be 
brought about by complement. The action 
of complement in this respect may ,then 
be similar :to other antigen-antibody 
reactions involv:ng comp.lement such as 
ceE lysis by antiserum (Oda and Puck, 
1961). Berry and Alme'ida (1968) showed 
that avian infectious bronchitis virus, ,in 
the presence of antibody and complement, 
developed pits in the envelope which were 
very similar to those present on the mem­
branes of sensitized erythrocytes lysed by 
complement. Th:s suggests that the ac­
tion of complement was to cause viroly­
sis. WaUis and Melnkk (1971) have 
propo'sed that the role of comp'lement in 
virus neutralization was to cause immuno­
aggregates. 

Hamper et al. (1968; 1971) showed 

that 7S and 19S rabbit antibodies to herpes 
simplex virus from early and late sera 
d·iffe:ed in their requirement for comple­
ment for subsequent neutralizafion. The 
early 7S and 19S antibodies showed low 
neutralizing activity in the absence of 
ccmplement and greatly enhanced neut­
ralizing capacity on the addition of com­
plement. In contrast, ibo,th late 7S and 
19S antiibod"ies neutralized virus to a 
marked degree in the absence of comple­
ment although again, neutralization was 
enhanced when complement was added. 

The early rabbit sera used in this 
study seemed to conta'in mainly late 7S 
and 19S antibodies since neutr'alization 
was marked in the absence of comple­
ment. 

The eady human antiherpes sera ap­
peared to contain mainly ear.ly 7S and 19S 
anfibodies as defined Iby Hampar et a/. 
(1968) since neutralization was 'low or 
negEgible in the absenoe of complement 
and greaey enhanced when complement 
was added. These antibody types wer'e 
later replaced by late 7S and 19S anti­
bootles as the late antiserum showed a 
marked neutralizing potency in the ab­
sence of complement. 

The experiments with the mouse im­
mune sera showed the sequentia.l appear­
ance olf antibodies having successively 
less dependence on comp1ement for the 
neutralization of herpes simplex vitrus as 
immunization progressed: 
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SOME MORAL PROBLEMS 

ASSOCIATED WITH HUMAN TRANSPLANTS 

Rt. Rev. Mgr. EDWARD COLEIRO 
O.B.E., 0.0., Ph.O.(Lond.), J.C.B., BA 

Professor of Cla1ssics, 
Royal University of Malta. 

This p3per is an abridged version of the 
St. Luke's Day lecture delivered to the 
Malta Branch of the British Medical Asso­
chltion on the 18th October 1972 at the 
Medical School of the University. 

When deaHng with the moral aspects 
of transplants one has to bhink of a double 
operation, that by which the tissue or 
org.an is taken from one person, and that 
by wnich it is grafted on to another: hence 
we should consider both the receiver and 
the donor. 

As regards the receiver the doctor 
should be sure that the patient will die if 
the transplant is not made, and that, be-

sides, there is a good probability of the 
operation being successful. The surgeon 
should also have the consent of the pa­
tient, or, if he is a minor, of his parent 
(fabher) or tutor. 

As regards the donor, the transplant 
may be an autograft, or a graft from an­
other person. In the first case there 'is no 
difficulty as aB the parts of a Hving hu­
man org.anism are ordained to the benefit 
of the whole. The surgeon has only to be 
morally sure, medically, that both excision 
and graft are necessary for the patient's 
surviva'l and scientificaByHkely to be suc­
cessful (ef. Fr. Gera1d KeUy, "Notes on 
Moral Theology, 1951", in Theological 
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Studies, March, 1952, p. 60; Pius XII's Ad­
dress to the First International Congress 
of Histopathology of the Nervous System, 
September 13, 1952, in Addresses of Pope 
Pius XII, 1952, Edizione Paol1ini). 

The problems arise with grafts from 
another individual. The donor may be dead 
or aHve. In the former case the consent 
has to be given by the next of kin or the 
situation must be such that the consent 
may be legitimately presumed. Obviously 
the case 'in which it cannot be presumed 
would be when the dead donor had ex­
pressed such a refusal -in his wi,ll. StHl, 
even in such a case, if the necessity of 
saving the receiver make the measure ur­
gent and no other provision for a trans­
plant is possible, one might perhaps agree 
to presume that the dead donor would not 
have been unwilling to change his mind 
had he been sWl al'ive. 

The crucia'l problem is how to be cer­
tain that the donor is dead, because if he 
is not, even though his state is hopeless 
and it is certain that he would die very 
soon, an excision made upon him which 
terminates his l'ife is murder, The tradi­
tional definition of death used to be the 
complete and permanent cessation of res­
piration and circulation, but recent advan­
ces in chemical and electronic cardiac re­
suscitation techniques as well as the use 
of mechanical respirators have created ,a 

need for a new definition. In the case of 
death through an accident, the determining 
of death may not be difficult, for if, in that 
case, the corpse shows damages or 'lesions 
which are incompatible with life, e.g. if 
the brain is completely crushed, or the 
head cut off, it is dear that death in its 
absolute sense, 'is present. In fact, the soul 
can only animate a funct'ional body, i.e. 
one which has the essential organs for ani­
mation, for life; and that requires that the 
body still retain those of -its organs which 
are required for animation. Hence if it 
lacks the brain or the heart 'it is not in a 
state to be animated by a soul. If these 
essentia'l parts are lacking, even though 
there is still some movement, artificial or 
otherwise,in other parts, the body as such 
is dead and the soul will not animate it. 

Clinical death is now generally ac­
cepted as 'identifiable w'ith brain-death, 

and the electrocephalograph is the stand­
ard instrument to detect it. But even here 
one may safely ask: Is this absolutely 
safe? Indeed, a barbiturate dose may result 
in a flat EEG for four hours or more, and 
nobody wHl call that death. We might per­
haps define death as the point at which 
the brain ceases to function having reach­
ed a point of no return, i.e. having reached 
a stage when it 'is unable to regain its 
functionality. The electroencephalograph is 
certainly a very helpful instrument for 
establishing that state provided that the 
straight EEG line is not provoked by arti­
ficial agencies, such as the overdose re­
ferred to above. Decomposition of the body 
begun and permanently conbinued certain­
lly 'indicates death, but it is more an indi­
cat~on of a state of death, not of the mo­
ment at which death occurs; and for trans­
plant operations the state of decomposi­
tion may be too late: the surgeon wants 
the organ to be transplanted before de­
composition begins. 

The case of transplants from human 
beings who are still alive raises greater 
problems. If what is taken from the donor 
destroys or sub stanDi ally impairs the bio­
logical functional'ity of the organism, pro­
voking death, then or later, the excision 
'is not moraNy allowed, because it amounts 
to murder if the donor is not wHling, and 
to suicide if he is willing, since man has 
only the use, not the ownership of h'is own 
body. This has always been the teaching 
of the Catholic Church, and Pius XII con­
firmed it in the address quoted. These are 
his words: "As regards the patient, he is 
not the absolute owner of his own body 
and of his soul. He may not therefore free­
ly dispose of himself as he pleases or fan­
cies ... the patient is subject to the Theo­
logy which fol·lows :from nature; he has the 
right to make use of h'is body, limited by 
the natural scope of the faculty itself, .. 
and because he has the right of use, he is 
not the owner, he has not an unlimited 
right to accomplish acts of destruction or 
of mutilation of an anatomical or a func­
tional character." 

If what is taken from the donor does 
not destroy or substantiaUy impair the bio­
:Jogical and functiona!l integrity of the or­
ganism one should distinguish. If what is 



taken is minimal and clearly does not in­
volve mutilation in the strict sense of the 
word, and, besides, does not impair one's 
health, e.g. a smaU bone, a small piece of 
skin, a blood transfus'ion or the like, there 
is no moral prohibition <whatever. But 
theologians are divided in their opinion of 
the moral correctness of the act if what 
is excised is a whole organ {one, which, 
if single, does not provoke death 1f ex­
cised, e.g. the uterus; or both of a pair if 
they do not provoke death when e:x:cised, 
e.g. both ovaries; or one of a pair, e.g. a 
cornea, a kidney, etc.). 

Some theologians consider such an 
excision as always immoral since, in their 
view, 'it runs counter to God's ownersh'ip 
of the human body. They think that every 
mutilation is a violation of biological integ­
rity, and they appea'l to the maxim "non 
sunt facienda mala ut eveniant bona" 
(what is evil may not be done for the sake 
of a good purpose). Furthermore they re­
fer to the statement of Pope Pius XII 
quoted above and to the encyclical Casti 
Connubii, paragraph 24 (30th Dec. 1930) 
of Pope Pius XI which reads as follows: 
"Christian doctrine establishes, and the 
light of human reason makes it most clear, 
that private individuals have no power 
over the members of their bodies beyond 
that which pertains to the'ir natural ends; 
and they are not free to destroy or muti­
late their members, or in any other way 
render themselves unfit for their natural 
functions except when no other provision 
can be made for the good of the whole 
body." TheO'logians quoted as holding this 
view are L. Bender, Organorum humano­
rum transplantatio, in Angelicum, XXXI 
(1954); Il trapianto di un membro dal pun­
to di vista morale, in Perfice Munus, (Apri­
le, 1955); T. Goffi, Moralita del trapianto 
di un membro umano, in Rivista del Clero 
ItQJliano (1954); idem (1955); G. Borg, Del 
trapianto di un membro, in Perfice Munus 
(Marzo, 1955); <F. Regatillo-M. Za<lba, 
Theolaigiae Moralis Summa (1953), Vol. 
II, n. 252; F. Hurth, De re matrimoniali, 
(1955). 

Another group of theolog'ians, while 
accepting that mutilation is illicit, are of 
the opinion that there can be exceptions 
"when God is expected to be wiNing", and 
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they hold that God may be considered to 
to be wiNing when the excision is done 
for the noble mofive of charity, taking, 
of 'course, account of due proportions. The 
unity of the human race in the brother­
hood of creation and of Redemption would 
be the justification of the charity motive. 
Prominent theologians holding this view 
are A. Vermeersch, Theologiae Moralis 
Principia, 1945, Vol. Il, N. 299; P. Bongio­
vanni Trapianto di un organo, in Perfice 
Munus (dic. 1954); A. Gemelli, Sulla liceita 
di cedere un organo per il trapianto omo­
plastico, in La Scuola Cattolica, 1934; 
D. Gennaro, Casus conScientiae, :in Per­
fice Munus (Aprile, 1955). 

Still another group of theologians 
who accept that mutilation, if considered 
in itself, is immoral, but who allow trans­
plants of one of a pair of organs, redefine 
mutilation. They hold that by mutilation 
should be meant not the excis'ion of an 
organ, but the destruct'ion of its function­
aHty. In their view, if an organ was ex­
cised in such a way that it remained alive 
and functioning, and hence, when graft­
ed, continued to function, biologicaHy, as 
newly grafted, one could not speak of 
mUfilation. Apart from charity motives as 
'in the precedent theory, they quote in 
their favour the Casti Connubii passage 
of Pius Xl already mentioned, They con­
tend that from the Pope's words one can 
gather that bodily organs are given to man 
for their natural end, i.e. for a definite 
biological pur'pose, and the words "or in 
any other way" equate the word "muti­
lat'ion" with "unfitness for their (the or­
gans') natura:l functions". Hence, these 
theologians think .it is immateria,l on 
which body the organs function as long 
as they continue to function properly 
(given always a good reason - the mo­
tive of charity - and taking care of due 
proportions). Holders of this view are 
L. Babbin'i, Il trapianto delle ghiandole 
alia luce della morale, in Palestra del 
Clero, 1950; L. Screm~n, Dizionario di mo­
rale professionale per i medici, 1953; and 
the already quoted Bongiovanni and 
Gennaro. 

Lastly, another group of theologians, 
and quite a large one, holds that mutila­
tionis in 'itself not bad and illicit, but 
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simply morally indifferent. They contend 
that if man may offer his life for the good, 
spiritual or material (duly proportionate) 
of others, why not also an organ of his 
body if this does not provoke death? They 
quote Our Lord's words (John, 15, 13): 
"Greater love than this no man hath, that 
a man lay down his Ufe for his ffiends." 
The Church has canonised Fr. Kolbe for 
giving his life to save a family man (from 
motives of divine and human charity, of 
course, which Fr. Cunningham expresses 
in terms of the unity of men in the mys­
Hcal body of Christ). The execution of 
condemned murderers by public author­
ity can only he moraHy aUowed 'because 
it is presumed that "God 'is wil'ling" and 
because the taking of life is not of its own 
nature (ex na,tura sua) bad, otherwise God 
would not be able to allow it. Some mo­
ralists ,among them St. Alphonsusde Li­
guori (whom the Church has made the 
patron saint of Moral Theologians), have 
not deemed 'it possible, morally, to con­
demn castration carried out with the ob­
ject of keeping a childlike voice. Even 
granting that man is not the owner of his 
body, yet he is its good administrator. 
This allows him to beat his body even to 
the shedding of bIood and to deny it 
nourishing food for 1lhe spiritual purpose 
of se'1f-chastisement and self-denial, and 
it also allows him to accept some mutila­
tion and to dispose of some organs for 
the spiritual and material benefits of him­
self and of his fellow men. The bio'logical 
integrity of one's body is not SUbstantial­
ly impaired since fhe excision of one of 
a pair of organs does not 'involve death 
or HI-health, and the excised organ ful­
fills what might be caHed a secondary 
natural function in its new body without 
defeat:ing its primary purpose which was 
the good of one's own body. 

Papa'l pronouncements should be in­
terpreted within the framework and con­
text of the purpose and occasion of their 
delivery. In Casti Connubii Pius XI was 
referring to the sternisation laws pro­
posed by Hitler and had no intention of 
referring to transplants, apart from other 
considerations of interpretation as above. 
Pius XII was referfing to the same meth­
ods by which a cure was being sought to 

mcdadies of the nervous system (of a men­
tal nature) by the suppression, even tem­
porarily, of personal liberty or by the 
excitement of sexual instincts. Pius XII 
does not say that man has no power 
whatever of mutilation, but, on the con­
trary, he says uhat man has not an unlim­
ited power of mutilation. Hence, :it fol­
lows, that, albeit limited, he does have 
some power of mutilation in terms of the 
anatomical and functional characteristics 
of his organs. All of it makes it clear that 
the Pope was speaking of substantial, not 
absolute integrity of the body's biological 
functioning. As a result Of these conside­
rations these theologians formulate their 
argument in the "double effect" f.orm: 
from mutilation which is morally indiffe­
rent, two effects follow independently, 
the positive one which is to save life, and 
the negative one, the justifiable loss .of a 
member of the body. 

This last theory has been upheld by 
many theologians right to the present 
day. We mention B. J. Cunningham, C.M. 
(The Morality of Organic Transplantation, 
Washington, 1944); G. Kelly S.J. (Notes 
on Moral Theology, 1946; The Morality 
of Organ Transplantation, in TheoIogical 
Studies, VIE, 1947, and in XI, 1948); "Pre­
serving Life" 'in Linacre Quarterly, Feb. 
1957); MoCarthy, (The Morality of Orga­
nic Transplantation, in Irish Ecclesiasti­
cal Record, Vol. 67, 1946); J. Connery, 
(The Morality of Organ Transplantation, 
in Theological Studies, XV, 1954); J. Pe­
reda (La Mutilacion y el transplante de 
organos, in Estudios de Deuste, julio­
d'iciembre, 1954); M. V. Murray, (Prob­
,lems in Conduct, N. York, 1963); J. J. 
Lynch, (Ethical Implications of Renal 
Transplants, in J. Amer. Med. Assn., 
April, 1967; Ethics of the Heart Trans­
plant, in America, Feb. 1968); c. Curran, 
(The Morality of Human Transplants, in 
The Sign, Maroh 1968); B. A. PapareUa, 
(Moral Principles ~pplicable to Organ 
Transplantation, in Linacre Quarterly, 
Nov. 1968). Since the Church has not con­
demned these views (of this last and 
fourth group of theologians) expressed 
after, and in interpretation of Pope Pius 
XII's statement, and as the arguments ad­
vanced command attention, their opinion 



is probable enough to be safely followed, 
from the moral point of view, at any rate 
until the positiqn is definitely clarified. 
Thus Fr. Lynch (op. cit.) writes: "No one 
is required to acknowledge as oblIgatory 
a prohib:tion whioh is at best objectively 
doubtful. In other words, no theologian 
could legitimately accuse of moral wrong 
doing the physician who involves himself 
professionally 'in organic transplantation 
wi1!h due regard for those precautions 
which sound medical sense would pres-
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cribe for that procedure. Or to put it more 
precisely ... the doctor, who in his pru­
dence seeks to preserve human life by 
means of organic transplantation, can 
merit no less theologica1lly than he does 
scientifically, and Fr. Curran (op. cit.) says: 
"The general principle would be that one 
has adm~inistrative power over one's own 
body, and that, provided he does not ap­
preciably maim himself or lay himself open 
to the risk of personal injury, he can give 
what he has to help someone else." 

SOME M~L TESE PHARMACISTS OF THE PAST 
JOSEPH BORG 

I<.M., Ph.C., L.P., F.R.S.H., F.lnst.Pet. 

Senior Customs Analyst. 

In En:gland pharmacy has been for 
centuries praotised as an art by ·itself. In 
1180 a "Guild of Pepperers or Spicers" 
already existed. In 1345 pharmacists 
formed a separate section of the Grocers' 
Company and in 1671 the "Worsh'ipful 
Society of Apothecaries" was founded and 
received .a charter from King James 1. A 
Royal Apothecary probably existed since 
the days of William the Conqueror and 
certainly officially since the reign of King 
John, his duties consisting in compounding 
medicines for the Royal household, pro­
viding the palaces with the necessary 
wine, spices, drugs and perfumes, .and 
eventually embalming his employers. 

In Malta until late in the period of 
the Order of St. John pharmacy was prac­
tised as part and parcel of the art of medi­
cine and often by the knights themselves 
in their large .and celebrated hospital. The 
name of Pharmacist Chevalier Anthony de 
Lande appears in the records as one who, 
together with officials of Monsignor 
Dominic Petrucci (the Inquisitor-General 

who was in Malta from 1579 to 1581) and 
some knights had been mal'iciously report­
ed to Grand Master de La Cassiere as hav­
ing accepted a proposal to prepare a 
poisonous potion for him. The charge had 
been made by Impellizeri, a Sicilian Who 
had been banished from Malta by the 
Inquisitor. La Cassiere ordered the im­
prisonment of the plotters in Fort St. An­
gelo from where they were freed when 'it 
was discovered that the Sicilian had fabri­
cated the whole story in the hope that his 
previous sentence of perpetual banishment 
would be abrogated. 

Here are some pharmacists of the 
past in Malta, such as could with difficulty 
be discovered. 

Stanislas Gatt (1744-1811) had a 
pharmacy at Qormi near the small church 
of St. Peter's in the centre of the small 
town. He obtained the d'iploma of "Aroma­
tario" from the Chief Physician or Proto­
medico of the Sacred Infirmary of the 
Order on the 13th April 1771 (Arch No. 
1192, Section 86/97) during the grand-
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masters hip of Pinto who. had raised Qormi 
to the rank of a city and given it his name. 
Gatt who had originally studied for the 
priesthood had changed over to pharmacy 
and in 1778-1780 was chosen as a " Jurat" . 
He is mostly remembered as the leader 
of the 5th Municipality (Qormi-Luqa) and 
the "Sindaco" for Qormi, during the upris­
ing against the French in 1798. The French 
had burgled the church of St. Francis de 
iPaule breaking down 'its door, tearing out 
holy pictures and stealing the church 
silver. Gatt's daughter died on the 3rd 
IMarch 1811 and, broken hearted at her 
loss, he died the very next day. 

Clemente Mifsud Bonnici was one of 
the pharmacists at Zejtun, "Aromatario e 
dilettante di medicina", who. also had 
obtained his pharmaceufical diploma from 
the Protomedico Dr, George Imbert and 
from Dr, Michael-Angelo Grima. Clemente 
Mifsud Bonnici was the son of J oseph 
Mifsud and Mrs. Olympia nee Bonnici. In 
1816 he married Theresa Falzon. He was 
the friend of Stanislaw Gatt and like him, 
dur'ing the despotic French rule, was 
selected by the inhabitants of his district 
(which had just lately, on the 30th Decem­
ber 1797, been elevated to tlhe status of a 
town by the German Grand Master Fra 
Ferdinand von Hompesch (1797-1798) as 
"Citta Beland", so called after the Grand 
Master's mother maiden name "Bylandt") 
along with his comrade the Architect 
Michael Cachia (1760-1839) the son of the 
more famous Architect Dominic (1710-
17,g0), as the'ir co-leaders against the op­
pressors. Mifsud Bonnici was also one of 
the chief helpers of Santo Formosa from 
Zurrieq ,and took part with him in the 
assault against Mdina on the 13th Septem­
ber 1798. He likewise did sterl'ing pharma­
ceuUcal .and humanitarian work during the 
great plague epidemic of 1813-1,g14, when 
tihe dread ofca'tdhilllg it:he "con1tagion" 
had been so great that priests used a metal 
spoon with a long handle to administer 
Holy Communion to the stricken patients 
so that they could' remain at some l,ittle 
distance; indeed dying or dead victims 
were not touched by hands but were load­
ed on to the death-carriage and bur'ied 
mostly by hooded convicts using wooden 
or iron implements such as rakes and 

tongs; it is recorded that 13 medical prac­
titioners, including ,or. Saviour Pis ani of 
Vittoriosa, Dr, Michael-Angel Pace of 
Gozo and George Cra1g MacAdam, an 
Engl'ish fellow doctor, died of the dis­
ease. 

Ano'ther pharmacis;t was Francis 
Pis ani who, incidentally, was married to 
the reverend professor Michael Xerri's 
(the well remembered "Dun Milldel Xerri") 
niece Theresa, He openly showed his mis­
trust of the French overlords to the Sen­
glea popUlation, whom he incited to dis­
obey the'ir strange orders; his sentiments 
were unfortunately reported to the French 
Authority by a francophile neighbour, a 
frequent viE;itor to his dispensary and he 
was mercilessly shot in August 1798 
suffering the same fate which befell his 
uncle by manr'i(lige on the 17th January 
1799, 

Fortunato VeIl a had been given his 
diploma of "Aromatario" by the same 
Medical Council of the Order's General 
Hosp'ital headed by Dr. George Imbert and 
composed of Senior Physicians Dr. John­
Dominic Blasio, Dr. Joseph Bigeni and 
Senior Surgeon Dr. Michael-Angelo Grima, 
on the 23rd Septemiber 1770, VeHa's dip­
loma can still be seen hanging on the left­
hand wall at the top of the main staircase 
of the Royal Malta Library, 

The next oldest diploma after Vella's, 
one about 50 years later in date, 'is in the 
possession of Mr. Joseph Galea of Mdina. 
It is that of Paul Stivala, who was given 
his diploma on the 6th August, 1817, dur­
ing the Governorship of Sir Thomas Mait­
land (1813-1824), when Dr, Aloysius 
Caruana w.as "Protomedico", 

John Mallia, (1774-1856), from Bir­
'kirkara had his pharmacy 'in St. Helen's 
Square of that small town, He was a 
bachelor and rather wealthy, possessing 
a very large estate including some lands 
known as "Tad-Dekan" at Msida, colloq­
uially referred to as "Tat-Tigan" ("a frying 
pan", a word more commonly used by the 
country people than the name of a dignit­
ary of the Church chapter). It is said that 
Mallia had a very large clientele, since he 
charged less for his medic'ines than his 
colleagues did. It is a fact that he left 
several other houses and fields to rt:he 



church and to church charities. His phar­
macy, complete with its fixtures, furnit­
ure, procelain jars, etc. he bequeathed to 
the Floriana Franciscan Capuchin Fathers 
on condition that a yearly liturgical ser­
vice for tihe dead and for tthe repose of his 
soul, should be held, as appears in the 
Acts of Notary Peter Paul Psaila of the 
11th June 1855. 

It was quite understandable that his 
best friends were the Provost of Birkirkara 
Canon Calcedonius Agius .from 1854 to 
1867, Canon Michael Tonna his testamen­
tary execu<tor, Canon Constantine Sant, 
the Reverend John Micallef, the Reverend 
Horatius Galea and It'he Cleric Francis 
Samml.:'t, besides Dr. Anthony Cassar, 
M.D., all OIf whom were enjoined to pray 
for his eternal rest. 

Andrew Debono (1821-1871), from 
Senglea, the son of Captain Michael De­
bono and Theresa Cara:bott, studied in 
Malta and obtained his diploma from our 
University, but practised his profession at 
the hospital of Rosetta in Egypt. He mar­
ried Victoria nee Birella and had two sons, 
Edward and Alfred. His great achievement 
was as an explorer because during 1845-
1855 he voyaged along the Nile and was 
fortunate and strong-willed enougih to ar- . 
rive at its remotest source at the head of 
the Kagera river near Lake Tanganyika at 
4037 miles from its Mediterranean end, a 
feat in which so many others had failed. 
For some years he lived at the main White 
Nile station. While passing through the 
Sudan along the cataract or rapid near 
Khartoum, Andrew Debono paid a visit to 
the Apostolic Vicar there, our co-national 
His Lordship Mons1gnor Annetto Casolani, 
D.D., Titular Bishop of Mauricastro (1815-
1866) son of Sir Vincent Casolani, 
G.C.M.G. who incidentally had built the 
Bishops' Palace at Khartoum, later used 
by Major-General Charles George Gordon 
(1833-1885), who was killed in the Mahdi's 
rebellion there. On account of ill-health 
Bishop Casolani 'retired to Malta where 
he died on 1st Augus,t, 1866 and was bur­
ied in the Cathedral Church at Mdina. 

Andrew Debono is mentioned in Ale­
xander Ma'itland's book 'Speke' (Constab­
le), where he is descr1bed as a "Maltese 
slave-trader wiho operated in the southern 
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Sudan". On his sepulchral' slab, at the old 
Cairo City cemetery, he is descrvbed as "a 
good and honest man". Debono's nephew, 
Mr. Amabile Debono, is also referred to as 
"a Maltese ivory trader who was the first 
European to have entered the bounds of 
Uganda". 

Andrew Debono's son Mario, who was 
also a Pharmacist at Bone in Algeria, bec­
ame a friend of the famous Gozitan-born 
French writer Laurent Ropa (1891-1967) 
and of the perhaps even more famous 
Frenchman of Maltese grandparents, the 
poet and Academician Fernand Grech 
(1873-1960). 

Lawrence Dalli, from Gozo, obtained 
his diploma signed by the Protomedico the 
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Maltese Dr. Gabriel Henin who had spec­
ialized in Florence on the 26th January, 
1832 (ch. Arch. No. 1187, Section 310/317) 
during Vilhena's grandmastership. I bel­
ieve that tHis pharmacist who lived, 2.C 

cording to the famous Gozitan historio­
grapher de Soldanis, in the Renaissance 
house under the archway in the Citadel 
near the old shrine of Our Lady of Sor­
rows, which has since been converted into 
a Museum, was most probably the first 
qualified pharmacist in our Islands. 

Augusltine Xara had some reputation 
for having, in 1763, concocted a poultice 
,which was said to 'have been useful in 
the treatment of "angina pectoris". In the 
manner of the times this poultice was 
made up of Maltese honey, hens' fat,flow­
ers of wHd thyme, tobaoco ash and even 
the dried excreta of doves, to which some 
almond oil could be added. 

Canmel Arpa, a pharmacis1t son of 
Frands-Xavier Arpa, who was a pwfessor 
of Midwitfery, in 1889 bought the Manoel 
Theatre, which he later sold to the Goll­
cher family, who re-decorated 'it at con­
siderable expense in 1906-1907. 

Anthony Emmanuel Caruana remain­
ed famous for his fine, historical novel in 
Maltese "Inez Farrug", set in the Arago­
nese period, which he wrote in 1889. 

Caruana was born at Valletta on 22nd 
April 1838. He practised his profession 
at the pharmacy belonging to his materna I 
uncle, Dr. Andrew Pullicino, under the 
arcades in Valletta. He Hked travelling and 
in 1860 went as far as Constantinople and 
even to Russia. He learned several lan­
guages, including Russian, and mixed with 
many men of letters both here and abroad. 
Caruana married Connie Fabri of Cospicua 
in 1883 but had no offspring. He died at 
Sliemc:'. on the 24th September, 1907. 

Augustine Levanzin, (1872-1955) a 
man with a oomplex character, had quali­
fied as a pharmacist. Levenzin first work­
ed as an apprentice at the Doc'kyard, 
where he was promoted to clerk and then 
to draughtsman, but which he left to ,join 
the Seminary. After matriculating he join­
ed the University Course of Medicine and 
Surgery. He obtained a B.A. degree and 
a diploma of Pharmac'ist. In 1900 he mar­
ried the daughter of Dr. John Felix Inglott 

Dr. iPhilip Zammit 

of Cospicua. Then he rejoined the Univer­
sity obtaining this time the diploma of 
Legal Procurator. He was the editor of 
"Lo Studente Maltese", of "Il-Habib tal­
Poplu" and of "In-Nahla" in Which latter 
he published his novel "'Is-Sahhar Falzon". 
A history 'Of Joan of Arc he publ'ished in 
the excellent series "Moghdija taz-Zmien" 
(No. 89). In 1912 he emigrated to the 
United States of America where for phy­
siology studies he underwent a fast of 31 
days. Back in Malta in 1927 Mr. Levanzin 
upheld that "Fasting promotes Health", 
but as he got involved in politics, he pre­
ferred to go abroad again in 1928. At one 



time he was keen on "Esperanto" - the 
international language. He 'was a staunch 
defender of workers in general. He died 
aged 83 in 1955. 

It is usually 'held that not before the 
first third of this century had passed was 
there a lady-pharmacist in our Islands; 
this, however, is not 'correct as the fol­
lowing exceptional case clearly illustrates. 
Catherine Vitale, "La Speziala", was the 
widow of Hector Vitale and lived at 138 
Archbishop Street, Valletta. It is said that 
this lady, after the death of her husband, 
opened a small pharmaceutical store in 
Val'letta for the use of poor patients, which 
earned her her appellation. She used most­
ly local drugs from which she then con­
cocted medicinals in her kitchen. Her 
example was so successful that a little 
later in 1642 her friend, a spinster Cathe­
rine Scapp'i from Siena, Italy, (hence 
known as "La Senese"), of 144 Archbishop 
Street, Valletta, opened "La Falanga" a 
small institution for foundlings and the 
adjoining "La Casetta", a place for poor 
and chronkally sick women, For this she 
came to be referred to as "La Spedaliera". 
On her death-bed in 1619 Catherine Vitale 
bequeathed all her property, including the 
site for the orig'inal building of Selmun 
Tower on the approach to IMeHieha, to the 
famous "Monte della Redenzione degli 
Schiavi" or Bank for the Ransoming of 
Slaves carried off by 1!he infideT, which 
she had started in 1607. She was buried 
at the church of Our Lady of Mount Car­
mel at Valletta, as was later her friend 
Catherine Scappi: the respective marble 
tablets on their graves were fixed in the 
wall of the passage leading from the 
church to the. sacristy for better preser­
vation when recen1tly the church began 
to be rebu'ilt. 

Balthassar Debono from Zebbug, 
although a qualified doctor preferred to 
practise as pharmacist as several others 
did after him. He is best remembered not 
for his pharmaceutical e)Qpertise but for 
his founding ait Zebbug in Mal'ta the 
church of "Our Lady of Sorrows" in 1720 
for which church he obtained in 1726 the 
honour of being designated a basilica. 

Philip Zammit (1719-1796) from Zur­
rieq, obtained his diploma in Pharmacy 
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,Sir Themistodes Zammit 

and later his doctorate in Medicine and 
Surgery at the Order's Xenodochium from 
the Protomedico and his assistants Doc­
tors Gr'ima, Locano, Grech and Henin. Dr. 
Zammi,t was appointed Med'ical Officer in­
charge of Santo Spirito and Saura Hos­
pitals at Rabat. As a pharmacist he in­
vented a health-giving salt and an antacid­
stomach powder whidh were in great de­
mand here and even in Sicily. For his che­
mical, pharmaceutical and medical capa­
bilities he was highly praised by Baron 
Cajetan rPisani of Malta, Abbot Malherbe 
and the famous Father Mussio of Naples. 
When he died in 1796, he left his wealth 
to Saura Hospital which generous exam-
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pIe was later foHowed by his daughter 
Catherine. Oil paintings of them at Saura 
Hosp'ital testify to gratitude for their be­
nefactions. Dr. Nicholas Saura from Sig­
giewi, who founded this ,Institute on the 
17th September 1639 and who died in 
1654, and his daughter Isabella, who also 
left her patrimony thereto, are similarly 
remembered. 

To conclude this list with a famous 

name we point out that it is not generaHy 
known that Sir Themistocles Zammit 
(1864-1935) started his highly varied and 
successful working life as a pharmacist. 
He was first employed in a private phar­
macy and later at the Central Civil Hos­
pital in Floriana during the cholera epi­
demic of 1887. He :had also attended a spe­
cial course at the '"Ecole Superieur~ de 
P'harmacie" in Par,is. 

THE FIRST SEVENTYFIVE YEARS OF RAD'IOLOGY 

IN MALTA 

PAUL CASSAR 
S.B.St.J., M.D. B.Sc., D.P.M., F.R.Hist.S. 

Hon. Fellow of the 
Royal University of Malta, 

Consultant Psychiatrist 
Health Department. 

Teacher in Clinical Psychiatry 
Royal University of Malta. 

This paper was read at 'a meeting of 
the IMalta rBranch of the British Medical 
Association on the 30th November, .1972. 

On the 8th November 1895 W'iUiam 
Conrad Rontgen (1845-1923), Professor of 
Physics at the University of Wurzburg, 
discovered X-rays. He presented a preli­
minary communication on the new type 
of rays to the Plhysical Medical Society 
of Wurzburg on the 28th December. On 
the 6th January 1896 the news of his dis­
covery appeared in the lay press. By the 
30th of the same month the importance 
of the new rays in the diagnosis of frac­
tures and the 'location of foreign bodies 
was recognised 0Bleich, 1960; Snyder, 
1967). 

News of the dis,covery of X-rays or 

of the "New Photography", as they were 
a'lso called, appeared in Ma'lta on the 12th 
March 1896. T1he editor of The Daily 
Malta Chronicle of that date expressed 
his regrets that he was not able to pro­
vide his readers "with full particulars of 
the recent advances made" but hoped to 
do so within a few days foHowing the 
return of his Science Editor from a short 
vacation In Morocco. For unknown rea­
sons this write-up never tappeared. On the 
13,th March the same newspaper announc­
ed the conferment of the title of Doctor 
of Medicine on Rontgen by the Univer­
sity of Wurzburg in the following terms: 
"It is not often that a prophet or an in­
ventor either,for that matter, is speedHy 
honoured in his country; but Rontgen of 
rays renown has had a different expe-



rience happ'ily for himself and those who 
have delighted to do him honour. Last 
week a deputation of a Medical Faculty 
of WurzbUlrg University, of which he is a 
professor, presented him with a diploma 
conferring the title of iDoctor 'Of ilVIedicine, 
the degree having been granted unani­
mously." 

Snippets of 'information about Ront­
gen's further experiments and their suc­
cessful application to medical diagnosis 
filtered through to Malta at irregular in­
terva'ls and appeared in the press during 
the year (The Daily Malta Chronicle, 
1896). 

By early November 1896, and probab­
ly earlier, experiments wi1Jh the new rays 
were being carried out 'in Ma,lta by Mr. 
John Ellis of the photographic firm Rich­
ard Ellis at 43 Strait Street, Valletta. 

On the 5th November, Mr. Ellis wrote 
as follows to Count Gerald Strickland, 
Chief Secretary to the Government of 
Maolta (1888-1902). (We reproduce verba­
tim): 

"Sir, 
I am sending you two more co­

pies done by ,the X-r:ays of 'this 
week's experiments'. 

The No. 1 copy is interesting as 
'it shows the different nature and ap­
proximate size of thickness and 
height of the cases. 

No. 1 aluminium cigarette case­
gold Clhain and ring of which only the 
later (sic) shows. 

No. 2 A leaf of which only the 
fibre shows - placed partly under 
Nos. 1 - 4 - 3 and direct to the light 
in other parts. 

No. 3 Tortoise shell money case 
silver mounted with silver initial and 
2 gold coins and shows shape of the 
interior. 

No. 4 Cardboard case sHver 
bicycle warrant. 

No. 5 Wooden box of which the 
grain is plainly seen, a silver coin and 
gold ring. 

No. 2 copy is a hand with cut 
finger." 

The last item is of the greatest inte­
rest as 'it records the first known instance 
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of an X-ray photograph with a medical 
slant produced in Malta. 

It appears that the results obtained 
by Mr. EHis were sufficiently satisf.actory 
as to induce him to offer his services to 
the Military Hospital at VaUetta. On the 
17th November 1896 he wrote thus to 
Surgeon Major General Thomas Maun­
sell C.B.: 

Sir, 
I have been studying from its 

first appearance the production of 
pictures by the Rontgen Rays wh'ich 
if I could find encouragement and 
assistance I will continue its way -
I am sending you some samples of 
my work to see the result of my ap­
plications. If you deem my services 
useful in the Mi'litary Hospital I wiH 
be greatly obliged if you would kind­
ly lend me your assistance. 

Tendering my excuses for taking 
such liberty. 

With anticipated thanks, 
I remain Sir yours, 

John Ellis." 

The Chief Secreta,ry to Government 
replied in the following terms: 

"4785/E 
Sir, 

11 th December 1896 

With reference to your commu­
nication received on the 3rd ultimo 
submitting results of photographIc 
experiments taken with Rontgen rays, 
I am directed by His Excellency the 
Governor to acquaint you that infor­
mation has be:eh given to the Depart­
ment concerned with a view to its 
being known that your services would 
be availablle when s'kiagraphy may be 
required at the Civil Central Hospi­
tal in cases of difficult diagnosis. 

I have the honour to be, 
Sir, 

Your obedient servant 
G. Strickland, 

Chief Secretary to Government." 
(Letter Boolk, 1896). 

It is not possible to follow up the 
sequence of these letters as none of the 
Strickland and BUs papers for 1896 are 
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extant (.£I lis , 1971; Str'ickland, 1971). 
Mr. John Ellis (1866-1931) eventual­

ly succeeded his father Richard as head 
of uhe photographic firm. He became a 
leading member of the commercial com­
munity in Malta, one time President of 
the Society of Arts, Manufactures and 
Commerce and an Officier de l' Academie 
Francaise. (The Daily Malta Chronicle, 
1931). 

Surgeon Major Genera'l Maunsell was 
in the British Army from 1860 until 1899. 
It is not known whether he passed on 
Mr. Ellis's letter to the army medical 
authorities in the United Kingdom but a 
search in the archives of the RAMC His­
torical Museum reveals no records relat­
ing to Mr. ElHs's communication (Mac­
Lennon, 1971). 

T'wo years later the Maltese public 
had the first opportun'ity to hear a lecture 
on X-rays and witness their practical ap­
plication. The occasion was provided by 
the so-called Lyceum Popular Lectures 
which the Director of Education organ­
ised during the winter. The first lecture 
in the series of the season 1898-99 was 
held in the Great Hall of the Lyceum, 
Merchants Street, VaIletta, on the 3rd 
December 1898 under the Chairmanship 
of the Director of Education, Professor 
Napoleon Tagliaferro. 

The tiNe was "The Photography of 
the Invisible"; the l'ecturer was Dr. The­
mistocles Zammit. He illustrated the talk 
by means of the "optica'l lantern" and 
produced and demonstrated the new rays 
by means of an apparatus assembled by 
himself. 

Zammit began by informing his aud­
ience that light was the result of the 
"very rapid vibration of matter exc'iting a 
series of minute waves in the ether". 
These waves travelled with a velocity of 
about 186,000 mi'les per second and were 
so small that as many as fifty thousand 
of them went to the inch. They could be 
produced by different means including 
electricity. Thus if an electric current was 
passed through a Geiss,ler tube, contain­
ing gases or air in a rarefied state, it gave 
rise to "astonishing and beautiful lumi­
nous and colour effects". If, on the ouher 
hand, strong electric sparks from a spe-

cial kind of induction coil were passed 
through a Crooke's tube, in which exhaus­
tion had been carried to a very high de­
gree, the new light rays were produced. 

Zammit went on to explain how these 
rays were capable of penetrafing certain 
opaque substances like wood, -leather, 
clothing, some metals and also muscular 
tissue with as much ease as ordinary light 
passed through a plate of common glass. 
These X-rays cou!d be brought within the 
perception of the sense of sight by means 
of the interposition of a :luminescent 
screen made of paper coated with platino­
cyanide of barium wh~chcaught the sha­
dow, cast by the r.ays, of the objects 
under observation. 

The lecturer told how Rontgen, in his 
investigations of X-rays, discovered that 
a photographic plate was affected by the 
rays and that it was, therefore, possihle 
to use photography to make a permanent 
pictorial record of what the rays rendered 
visible to the eye of the investigator. 

Zammit then demonstrated the pene­
trative powers of X-rays by means of his 
apparatus and of a screen made of a piece 
of stiff paper covered with platino-cyanide 
of barium. Dr. Zammit did not actually 
"photograph the invisible", wrote a re­
porter, "but he placed a pair of scissors 
between the side of a wooden box and a 
book of two hundred pages and showed 
by means of his tube, full of an uncanny 
ghostly green fluorescence produced by 
crackling sparks of electricity, and his 
screen how such could be effected with­
out much trouble. He likewise Irevea.Ied the 
contents of a purse borrowed from one 
of the audience; he rendered vis'ible the 
bones of his own 'hand and arm; he show­
ed his watch that had been placed inside 
a box and exhibited the electric spark 
passing through air and Geissler tubes 
containing different gases." 

Another member of the audience re­
corded that as these experiments were 
necessarily carried out 'in the dark and as 
the lecture hall was rather 'large, only 
a sman portion of the audience "enjoyed 
the pleasure of seeing the marvels reveal­
ed". When, however, Zammit switched on 
his "magic lantern" in the second part of 
his demonstration, "everyone could see 



what was described for the pictures were 
large enough and clear enough. They con­
sisted of a portrait of Professor Rontgen, 
the discoverer of the wonderful light, and 
photographs of various objects actuaHy 
taken by 'its action; for .example a pair of 
spectacles within a leather case-curious­
;ly enough glass is rather opaque to the 
rays;-a razor blade seen through its case 
and handle; the bones of a foot, of seve­
ral hands and of a boy's thorax in which 
a half-penny was clearly discernible. 
Those who could foHow Dr. Zammit in 
his very instructive lecture could not fail 
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Fig. 1: The earliest 
dated X-ray photo­
graph known, so far, 
to have been produced 
in Malta. It was taken 
by Professor Themis­
tocles Zammit and is 
signed and dated by 
him Sept. 96. Very 
probably it is an X-ray 
picture of his own 

hand. 
(Courtesy of Capt. 

C. Zammi:t, Malta) 

to understand the use to whioh the rays 
could be put in al~ kinds of surgical exa­
m'inations of the human body, by Cus­
toms Officers examining parcels as well 
as in all other observations of a simiLar 
character" CDhe Ma'1ta Times, 1898; the 
Daily Malta Chronicle, 1898; 11 portafoglio 
maltese, 1898). 

In the X-rays experiments Zammit 
was assisted by Dr. Thomas Agius and in 
the projections by the "opticail lantern" 
by Dr. Daniel Marguerat. 

The audience, "cons'idering the incle­
ment weather, was fairly large". The lec-
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ture and demonstrations were judged to 
have been "highly successful and most 
interesting and instructive" especiaIly to 
those "who had the good fortune to oc­
cupy seats in the half-dozen rows in the 
immediate vicinity of the lecturer's 
table" (The Daily MaIta Chronicle, 1898). 

Dr. Zammit was asked to repeat the 
lecture as, on account of the bad weather, 
many persons could not attend ·it. It ap­
pears that he had delive,red the original 
ta,lk in Italian as the advertisement an­
nouncing the repeat lecture stated that it 
would be given in English (ll risorgimento, 
1898a; 'Dhe Daily Malta Chronicle, 1899). 
It w:as eventuaUy held on the 21st Jan­
uary 1899 in the Drawing Hall of the 
Lyceum. 

Before proceeding further it may not 
be am'iss to give a bare outline of the ca­
reer of the three men who set up these 
lecture-demonstrations. 

Dr. Themistocles Zammit (1864-1935) 
(,later Sir Themistocles) held the post of 
Analyst in the Health Department at the 
time of the X-rays experiments. In 1905 
he discovered the Micrococcus melitensis 
in the blood of the goat ,and thus 'Showed 
that Undulant Fever was transmitted to 
man from infected goat's milk In the 
same year he was appointed to the Chair 
of Chemistry at our University and in 
1920 was chosen as its Rector. He was a 
world renowned archaeologist. He left 
medicine to become the first Director of 
our National Museum (Mifsud Bonnici. 
1960-68a). 

Dr. Thomas Agius (1871-1934) quali­
fied in medicine and surgery in 1895 and, 
at the time he helped Dr. Zammit, he was 
Assistant Medical Officer ,at the Centra'! 
Hospital (1896-99). He subsequenNy be­
came Professor of Physics (1902) and Offi­
cer in Charge oJ the Meteorological Ob­
servatory at the University and finally 
Rector in 1926 (Mifsud Bonnici 1960-68b). 

Dr. Daniel Marguerat 0(1873-1960), 
after obtaining the M.D. at our Univer­
sity, w,as appointed dissector at the Ana­
tomical Theatre and later D'istrict Medi­
cal Officer and Superintendent of the Hos­
pital for Infectious Diseases at Gozo. He 
took an active part in the eradication of 
trachoma (rMifsud Bonnici, 1960-68c) and 

in advocating a change in the nomenc1a­
ture of Malta Fever to Brucellosis. After 
his retirement from government service he 
became 'in'terested in international politics 
and especially in vhe question of disarma­
ment (Marguerat, 1972). 

Zammit's pioneering efforts prompted 
the government of the day to acquire an 
X-ray apparatus ,for the Central Hospital 
at Floriana which was then the general 
hospital of the Island (ll risorgimento, 
1898 b). It was ordered by the Office of 
the CharltalbJe Institutions from England 
in May 1899 (Cassar, 1965). 

The British Government sought to 
stimulate interest in the medical applica­
tion of X-rays among practitioners in 
Britis1h possessions overseas. On the 8th 
May 1901 a circula,r from Downing Street 
invited medical officers from the various 
co~on'ies on leave in England to avail 
themselves of the offer, made freely by 
the Society of Apothecaries of London, to 
attend demonstrations organised by the 
Society of the workings of the Rontgen 
Ray apparatus (The MaIta Government 
Gazette, 1901). I have, however, found no 
evidence that any Maltese doctor attend­
ed these demonstrations (Busby, 1971; 
Public Record Office, 1971). 

Prof. P. P. Debono states that the first 
X-rays equipment w,as instaUed at the 
Central Hospital about the year 1908, the 
apparatus being 'housed ,in a room on the 
right immediately on ,entering the hos­
pita'l. 

The first medical man to be entrust­
ed with the working .of the one and only 
X-rays plant in a government hospital 
seems to have been Dr. Francis Jaccarini 
(1884-1935). He graduated M.D. from the 
course of medicine and surgery of our 
University (1903-1907) in September 1907 
after obtaining Ithe highest number of 
marks in the quarterly and annual exami­
nations and gain'ing the Government Ex­
hibition Prize of £120 as First Student in 
,that course. 

In October of the same year (1907) he 
proceeded to London where he attended 
for three montihs 1Jhe X -rays Department 
of Cha,ring Cross Hospital ,and the Elec­
tric Department of the Hospital for Sick 
Children in Great Onmond Street. During 



this per,iod of training he was assistant to 
Dr. WiUiam Ironside Bruce, PhysiCian and 
Radiographer to the two departments 
mentioned and author of "A System of 
Radiology with an Atlas of the Normal" 
(Bruce, 1907). 

On his return to M a'it a , Dr. J,accarini 
was appointed Ass,istant Medical Officer 
at the Central Hospital on the 1st Octo­
ber 1908. Apart from the yearly salary of 
£50 attaohed to this post he also received 
an aUowance of £10 annuaUy as "officer 
'in charge of electrIcal apparatus" (MaIta 
Blue Book, 1910). 

During the earthquake which shook 
Sicily and Calabria in December 1908, he 
was among the group of Maltese doctors 
who went to the aid of the 5t'ricken popu­
lation and was awarded the commemora­
tive SHver Meda'l of the Italian Red Cross 
and the title of Uffiziale dell'Ordine della 
Corona d'Ita,ua in recognition of his ser­
vices (Jaccarini, 1972). During his brief 
career as radiologist, his guide was his 
master's At/a,s acquired in London in 1907' 
and bearing Brace's signature. He was 
appointed' District Medical Officer in 1910 
(27th July) CMalta Blue Book, 1911a) in 
wlhich 'capacity he spent his short pro­
fessional life dying at 51 years of age on 
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the 15th August 1935. 
He was followed in 1910 by Dr. Sal­

vatore Borg (1881-1943), later Professor 
of Physics and Officer in charge of the 
Meteorologkal Observatory at our Uni­
versity (Malta Blue Book, 1911b). 

He was succeeded by Dr. Peter Xue­
reb (1886-1963) who qualified Doctor 'in 
Medicine and Surgery in 1910. He was 
Medical Officer in chaJ:1ge of the X-rays 
Room at the Central Hospital Floriana, 
during his appointment as Assistant Re­
sident Medical Officer, from 1911 to 1914 
(Malta Blue Book, 1912). During World 
War I he was attaohed to the RAMC as 
Civil Surgeon. 'In 1920 he went to Lon­
don where he did Clinicat CIer~ing under 
Sir Archibald Garrod, then Consultant 
Physic:an at St. Bar1lholomew's Hospital. 
In 1926 he was apPointed Professor 
of Physiology (1926-39). His interest in 
X-rays had not waned for while attend­
ing the Vienna General Policlinic in 1929 
he took the opportunity to acquaint him­
se'lf w.ith the radiological diagnostic me­
llhods then availa'ble (Xuereb, 1938). He 
rea'ched the top rung of his career when 
he became Professor of Medicine (1939-
1946). He died in 1963. 

The next 'incumbent was Dr. Joseph 

Fig. 2: The earliest diagnostic X-ray photograph extant taken by Dr. F. Jaccarini 
(1908-10). (Courtesy lof Dr, J, ,and Mi~s R, Jaccarini) , 
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EHul, later Professor of Midwifery at our 
University (1930-1951). Born in 1888, he 
qualified in 1913. On the 1st October 1914, 
he was appointed Assistant Resident Me­
dical Officer at the Central Hospital and 
also Medical Officer in cha'rge of the Elec­
tric Room and Radiographer. He was con­
currently atta:dhed to, the Roya'! Army 
Medica;l COIiPS as Civil Surgeon and 'in 
1916-17 he became Voluntary Assistant to 
the Radiograpiher ,at the Tigne Military 
and at Bighi Naval Hospitals. He gave up 
his post at the Central Hospital on the 
30th September 1917 (Ellul, 1930). 

The X-rays apparatus used by these 
early workers was "very primitive in type 
and not very efficient" (Debono, 1947). No 
parts of this apparatus have surv'ived the 
ravages of time but we can form an idea 
of what it looked lIke from contemporary 
i1lustrations and descdptions of simHar 
equipment elsewhere. The patient was 
placed . upon a couch consisting of a 
wooden frame covered with canvas. The 
X-ray tube was contained in a box that 
moved on wiheels and rai'ls beneath the 
couch. It was rined with metal to shield 
the operator fro the X-rays. 
The electric current was ob-
tained by an induction coil. A 
switch board, and ampere-
meter and a plumbline com-
pleted the apparatus. The time 
Of exposure depended upon 
the strength of the current 
used, the power of the coil 
anJdthe condition of the 
Crookes tube, i.e. whether a 
high or a low vacuum one. 
T1he accompanying illustration 
shows the component parts, 
viz. 

A. Box containing the 
X -'fay tUlbe 

B. Couch 

8 

With the oUbbreak of World War I 
in 1914 and the consequent establishment 
of the many military hospitals that sprung 
up al'l over the Island, a. numlber of X-ray 
sets were brought to Malta and se't up at 
VaHetta, St. Andrew's, Cottonera, Tigne 
and St. Ignatius Hospitals (B-ruce, n.d.). 
Contemporary photographs of two appa­
rata of the time .are extant. There are two 
views of a stand for the tube and plate 
with a support for the head for taking 
X-rays of the skull. The manufacturer has 
not been identified (Poynter, 1971). 

The other photograph shows the 
Mackenzie-Dav~dson LocaIiser for the ac­
curate determination of the position of 
foreign bodies probaibly dating from late 
1914. This apparatus and its method of 
use are described in E. B. Morton's Text­
book ot Radiology (Morton, 1918). "The 
Ma'ckenzie-Davidson method of localisa­
tion is a very accurate one ... The actua'l 
tacking of the rad'iograph is very much the 
same as for stereoscopic wOr'k,eX'cept that 
the two exposures are made on one plate 
- ,and not on separate plates. The plate 
in its wrapper is tied up with a piece of 

c F 

E 

C. Plumb for center'ing 
the ,tuibe 

Equipment for X-ray Photography 

D. 'Induction coil 

E. Switchboard 

F. Amperemeter (Cassell, 
1911). 

Fig. <3: X-ray equipment 'of 1911 contemporary 
with the earliest apparatus in use in Malta at the 
beginning of this century. (By kind permisSion ot 
Bailliere TindaZZ, London, trom Cassell's Cyclo­
paedia lot Photography, 'London, 1911, 'p. 569). 
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Fig. 4: Stand for the tube and plate with a support for the head for X-raying 
the skull in use by army medical units in Malta during World War I. 

(Courtesy of Mr.· Richard Ellis, Valletta). 

fine wire just as we would tie up a par­
cel. vhe wires where they cross in the 
middle ·of the front of the plate are 
smeared with anHine ink. The position of 
the foreign body having been first ascer­
tained approximately Iby the screen, the 
plate is laid against the skin and under­
neath the part. 'Dhe tube is arranged with 
the anti-cathode vertically over this point 

and the two exposures made - each 
&bout three -centimetres on either side of 
the centre. On removdng and developing 
the plate we have .an aniline mark on the 
skin and a corresponding 'cross on the 
plate. We have also two shadows on the 
plate thrown by the iforeign body with 
the tube in its two positions. The plate is 
now placed centraHy on tpe Mackenzie-
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Fig. 5: The Mackenzie-Davidson Localiser for accurate d2termination of the 
position of foreign bodies employed by army medical units in Malta during 

World War I. '(Courtesy lofMr. Richard mlis, Vailletta). 

Davidson localiser, which consists of a 
plate glass talble with two uprigJhts and a 
graduatedcrossibar sliding thereon. The 
crossbar is set at the same height as the 
anti-cathode was from the plate when the 
exposures were made. Two threads with 
sma'H weights at each end to keep them 
taught are brought over the 'crossbar at 
points three centimetres from the middle 

line a:nd led to the cent're of the shadow 
of the foreign Ibody of the opposite s,ide 
so that the two threads cross at a certain 
point. The threads represent the 'central 
ray when the ima'ges were photogmpihed, 
and, of course, will 'cross at the position 
of the fore:gn body. The heig!bt and hori­
zontal distance from the central cross are 
then measured withcal'ipers. With these 



two distances and the mank on the pa­
tient's s'kin, the foreign body can be easHy 
found in most cases." 

By the time some of the military hos­
pitals were closed down at the end of the 
war, the ,MaHese Government came to 
realise that the X-ray apparatus at the 
CentraI Hospital, which had been obta'in­
ed "many years previously", had Ibecome 
inadequate. Government, therefore, took 
the opportunity of a'cquir'ing the X-rays 
apparatus of Tigne Military Hospital for 
£300, "a price iffiuoh lower ,than What gov­
ernment 'Would have had to pay if the 
apparatus were to be purchased from 
abroad". At the sitting of the Council of 
Government of the 5th July 1919, the 
Lieutenant Governor stated that the ap­
paratus was a "very excellent ,and effi­
cient one" and that the medical and sur­
gical staff of the Central Hospita'l had 
strongly ,recommended its acquisit'ion 
without delay (Debates Council of Gov­
ernment, 1923; The Malta Government 
Gazette, 1919). 

Dr. Joseph EHul was foHowed by Dr. 
Joseph Briffa ,in 1919. Dr. Joseph Briffa 
was born at ValleUa on the 25th Feibruary 
1891. He matriculated in 1909, obtained 
the diploma of Pharma'ceutical Chemist in 
1912, the H.Sc. in 1913 and the M.D. in 
1916 (2nd October). During the whole 
academic course (1912-16) he had obta'in­
ed the highest number of marks in Iboth 
the Term and Annual Examinations and 
was, consequently, awalrded four Govern­
ment Scholarships entiHing him to ex­
emption from school and examination 
fees. At the end of1:he course he w.as de­
dared the First Student of the Course 
and, as such, awarded the University Ex­
hibition of £120 and the Marquis Bugeja 
Pr'ize of £50. 

Soon after graduation he proceeded 
to the University of Nap:tes and joined 
the IstitUJto di Clinica Medica directed by 
Professor A. Carda,reHi whose lectures he 
foHowed during the years 1916-17. He also 
attended several courses of studies in Cli­
nica'l Surgery, Diseases of Children and 
Ophthalmology. 

Between the 1st June and 'the 11th 
September he followed a pract'ical course 
'in Diagnost:c Radio:logy at the Istituto 
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Rontgen of the same University under ,its 
director Dr. Pasquale Tandoia (1870-1934), 
one of the most distinguished Italian ra­
diologists of the time (Castiglioni, 1948). 
,In a test'imonial Dr. Tandoja stated that 
Dr. Briffa was exceHently prepared aca­
demicaHy so much so that he was able 
"to obtain, in a short time, the greatest 
benefit from his study of this speciality". 

On his return to Malta in October 
1917, he was appointed Assistant Resident 
Medical Officer at the Centred Hospital. 
He relinquished this post on the 10th June 
1919 when he was appo'inted Radiogra­
pher and Medical Officer ,in c~arge of the 
Electrical Room at the Central Hospital. 
In his new capacity he was instrumental 
in modernising the apparatus at the Cen­
tra'! Hospital and thus Ilaid the founda­
tions of a proper X-rays Department at 
that Hospital. 

In those days photographic ;glass 
plates were used instead of the present 
celluloid films which came into use in 
Malta about 1928. The glass plates were 
obtained from, and developed !by, the firm 
of Chretien& Co. o.f the Empi:re Studio, 
291, Kings1way, Valletta, the site now oc­
cupied by Kingsway Pharmacy near St. 
Francis Church. They were preserved for 
five years and then destroyed. None of 
these glass plates appear to have survived. 

By 1924 the "increasing demand for 
X-ray examinations and X-ray treatment" 
necessitated the expansion of the depart­
ment. Structura'l alterations were effected 
and additional accommodation was pro­
v'ided for the setting 'up of a plant for 
treatment :by diathermy and <high frequen­
cy ,current (Report of Comptroller of Cha­
ritable Institutions, 1926). 

The protective measures then avail­
ab~e against the harmful effects of the 
rays consisted in the wearing of eye­
shields and of rulbber gloves and aprons; 
but the gloves were so unwieldy and the 
aprons so heavy that both Dr. Briffa and 
his assistant, Dr. J. M. Sammut, preferred 
to do without them as they hampered 
their movements. A partifion Ened with 
leadsheeting and provided with an obser­
vation window closed by a lead ,glass 
pane ,separated the patient's ,cubicle from 
that of the radiographe,r. Protection of 
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patient and r.adiographer was brought up­
to-date by 1930 (Sammut, 1971). 

A change in nomendature to Radio­
logist and Medical Officer 'in charge of 
the Electrical Room was effected on the 
1st April 1937; and to Radiologist on the 
1st January 1947. 

In 1920 Dr. Briffa held the post of 
Demonstrator in Anatomy at the Univer­
sity and, while stil'l ,working as radiologist, 
,was appointed to the Ohair of Anatomy 
and Histology in 1939. Three years pre­
v'iously (1936) he had lbeen appointed to 
teach radiology to dental students by the 
General Council of the University. 

His e~perience of radiology had 
placed him in constant touch with ana­
tomy in so far as his X-ray practice in­
volved frequent references to the struc­
ture of the skeleton and the va,rious or­
gans that lent themselves to radiologica'l 
examination. As Professor of Anatomy he 
w'iH be remembered for having replaced 
the teaching of Systemic by that of Regio­
nal Anatomy and for introducing the 
study of Emlbryology in the medical cur­
riculum. 

When he came back to Ma,lta from 
Naples -in 1917 he had gone into general 
practice !hut later set up a private mdiolo­
gica'l clinic at No. 6 Merchants Street, 
Valletta, ,in the vicinity of the Health De­
partment Office. I have not yet found out 
when the dinic was first opened but it is 
on record vhat it was functioning before 
1930. 'f.his was the first private radiologi­
cal clinic to be established in Malta. 

Sometime 'in 1939/40 he bought new 
apparatus and moved to a room ,at the 
Dominion Pharmacy which was sited at 
the corner of Kingsway with St. John 
Street now occupied by the National Bank 
of <Malta and other business premises. 
When this part of Kingsway was destroy­
ed by air bombardment during World War 
H, he lost all his equipment and he gave 
up private practice. 

.or. Br'iffa retired from the govern­
ment service on the 24th December 1951 
on reaching vhe age of sixty years but con­
tinued to hoM the Chair of Anatomy until 
1952 (The Royal University of Malta Ca­
'lendar, 1958; Briffa Boothman, 1972; Cus­
chieri, 1972; Times of Malta, 1959). 

Prof. Briffa's successor was Dr. Jo­
seph Sammut (1895-1972). He began his 
studies ot the Royal University of Malta 
(1912-18) Ibut completed them at the 
Regia Universita di Napoli where he gra­
duated M.n. ,in June 1920 after studying 
medicine under Prof. A. Cardare1Ii, clini­
cal medicine under Prof. G. Moscati and 
psychiatry under Prof. L. Bianchi. 

On his return to Malta he was hono­
rary assistant to Dr. A. PorteIli Carbone, 
interim professor of ,Medcine, .at the Cen­
tra'! Hospital (1920-24). It was during this 
pe-riod vhat Dr. Sammut became interested 
in X-rays. !In 1924 he began to attend re­
gulady the X-rays Department carrying 
out radiological examinations ,and radio­
therapy under the direction of Prof. 
Briffa. 

In 1926 he went back to Naples to 
study radiology under Prof. Felice PicCi­
nino at the Santa Casa degli Incurabili ed 
Ospedali Uniti and under Prof. C. Guarini 
of the Istituto-Foto-Radio-Terapico (Poli­
clinico). On the 4th October of the same 
year he was appointed Ass'istant Radio­
logist and Medical Officer in charge of the 
Electrical Room at the CentraI Hospital 
(the Malta Government Gazette, 1926). 

At the outibreak of World War II in 
June 1939 he was entrusted with the or­
ganisation of the X-rays Department set 
up at the Bugeja Emer:gency Hospital at 
Hamrun. He directed this department dur­
ing the Wait years (1939-45). In the mean­
time he contributed to the initia~ training 
of his two successors - Dr. F. Callus and 
Dr. F. Zammit who were his assistants in 
1938-39 and in 1942-43 respectively. 

In 1944 he was awarded a scholar­
ship by the Trustees of the Nuffield Foun­
dation for a year's course in radiology in 
the United Kingdom which he actually 
followed in 1946-47 at the RegionaI Ra­
dium Institute of the Royal Infirmary at 
Bradford (Dr. F. Chester WiIliams), the 
Liverpool Radium Institute (Dr. J. S. Ful­
ton) and the Leeds General Infirmary (Dr. 
A. Johnstone). In 1947 he was appointed 
Radiologist at St. Luke's Hospital (15th 
April), a post which he occupied until his 
retirement on the 3rd March 1955 on 
reaching the age limit in the government 
service. He died on the 4th August 1972 



(Sammut, 1972; The Malta Government 
Gazette, 1947). 

With the retirement of Dr. Joseph 
Sammut we come to the end of this sur­
veyof the first threequarters of a cen­
tury of radiology in Ma'lta. This period 
embraces three phases: 

1. The experimenta'l phase of X-rays 
from 1896 to 1908 represented by the pio­
neer~ng efforts of Mr. John Ellis and Dr. 
Themistocles Zammit. 

2. The introduction of medical 
X-rays at the Centrail Hospital in 1908. 
During tihis stage, which lasted until 1919, 
radiology was still undifferentiated from 
other branches of medical practice and 
wascons'idered to 'be wel'l within the com­
petence of the newlY-'fiedged doctor with 
,little or no ad hoc training and experience. 
It is represented by the wor:k of Dr. Fran­
cis Jaccarini, Dr. (later Professor) Salva­
tore Borg, Dr. (later Professor) Peter Xue­
reb and Dr. (later Professor) Joseph EUul. 

3. The third phase marks the reco­
gnition in 1919 of medica1 radiology as a 
distinct speciality 'in its own right to be 
entrusted to a special'ly trained practi­
tioner. This stage, initially represented by 
Dr. (later Professor) Joseph Briffa and iby 
Dr. Joseph Sammut, subsequently evolved 
into the expansion of contemporary ra­
diology in Malta. 
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THYROTOXICOSIS IN PREGNANCY 

VANNI CREMONA 
M.D., M.R.C.O.G. 

Thyroid function is closely interrelat­
ed with the development and function of 
the female genital organs. Myxoedema and 
cretinism delay the onset of menstruation 
and the development of secondary sexual 
characteristics. When menstruwtion is pre­
sent it tends to be irregular and infreq­
uent. In adult hypothyroidism menorrhagia 
may occur, while with hyperthyroidism 
oligomenorrhoea or amenorrhoea freq­
uently occur but menorrhagia is rare. The 
thyroid gland is affected by changes in rep­
roductive funcfion. Thyroid enlargement 
is six times as frequent in the postadoles­
cent woman as in man. It is apt to occur 
at puberty, in pregnancy and at the meno­
pause. Oestrogens are known to affect 
numerous parameters of thyroid function. 
Probably owing to an increase 'in thyroid 
binding globulin (TBG) the protein bound 
.iodine (PBI) is raised and the radioactive 
triodothyronin ('3iTa) red cell or resin 
uptake is decreased .This fact is of major 
clinical importance as the contraceptive 
pill or other oestrogen therapy may cause 
errors of judgement in the evaluation of 
thyroid function tests in cases of suspect­
ed throid dysfunction. 

Fertility is also affected by changes 
in thyroid function. Sterility is common 
in myxoedema although 'instances of preg­
nancy in severe untreated hypothyroidism 
have been reported. When pregnancy res­
ults, abortion and stillbirths are common. 

Even when the pregnancy is carried suc­
cessfully to term, congenital goitre may 
occur. Moreover a high incidence of deve­
lopmental abnormalities is seen in euthy­
roid offspr'ing of hypothryoid mothers. Un­
treated thyrotoxicosis is also associated 
with a decreased fertility rate. Keynes 
(1952) reported a fertility rate of 52.5% 
in thyrotoxic women before operation 
compared with a normal rate of 70%. 

Thyrotoxicosis is ,a disease of un­
known aetiology with a striking genetic or 
familial incidence. The condition affects 
women more often than men and is pre­
dominantly a disease of the childbear.ing 
era. In spite of this it is rarely found in 
association w'ith pregnancy. The incidence 
in reported series varies widely. Silver 
(1965) comparing the incidence of sever,al 
series found that the overall mean inci­
dence of thyrotoxicosis in pregnancy is 
0.047%. 

Before considering the treatment of 
thyrotoxicosis in pregnancy it is important 
to determine what effect thyrotoxicosis 
has on pregnancy, the changes in thyroid 
function that occur in normal pregnancy 
and the effect of pregnancy on thyrotoxi­
cosis. 

Effect of Thyrotoxicosis on Pregnancy 

There is genera,l agreement that un­
controlled thyrotoxicosis predisposes to 



abortion, premature delivery and stillbirth 
and that the risks are proportionate to the 
severity of the thyrotoxicosis. Proper con­
trol eliminates most of these risks as ris 
seen in most modern series. In the past 
the incidence of pre-eclampsia seems to 
have been very high in pregnancy complic­
ated by thyrotoxicosis. McLaughin and 
McGoogen (1943) reported an inc'idence 
of 62% in their series of only 19 cases. In 
contradistinction in Hawe and Francis' 
series of 70 patients only 4 (5.7%) deve­
loped pre-eclampsia. With modern treat­
ment this complication does not occur 
more commonly than in euthyroid preg­
nant women. 

The foetus is not usually affected by 
thyrotoxicosis, but rare cases of congenital 
thyrotoxicosis or exophthalmos have been 
reported. The condition is usually benign 
and settles spontaneously or with minimal 
treatment. 

Effect of pregnancy 
on thyroid function 

Most of the symptoms and signs as­
sociated with hyperthyroidism are present 
in a lesser or gre,ater degree in pregnancy. 

Many clinical features are common to 
pregnancy and to thyrotoxicosis. These in­
clude increased cardiac action, accelerated 
peripheral circulation, and decreased heat 
tolerance. The thyroid gland often enlar-
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ges during pregnancy. This was recognised 
by the ancient Egyptians who used it as 
a test Jor pregnancy by tying the stem of 
.a plant round a woman's neck. Pregnancy 
caused the stem to break. Few well con­
trolled trials into the incidence of goitre 
in pregnancy have been reported. Crook 
et al. (1964) reporting from Aberdeen 
found an incidence of 70% in pregnant 
women against an incidence of 37% in 
non--pregnant controls. They a,lso noted 
that the 'incidence was constant through· 
out pregnancy. 

There are very few reports on the 
histological changes in the thyroid gland 
during normal pregnancy. Stoffler (1957) 
studied the thyroid glands of 65 pregnant 
women at autopsy and reviewed a furtJher 
28 cases from the literature. He found no 
evidence of increased thyroid weight and 
suggested that any increase in size must 
be due to hyperaemia. T1he histological p'ic­
ture of enlarged follicles fuIl of thin colloid 
with vacuolisation and an epithelium which 
is generally hypertrophic led him to con­
clude that there is increased activity of the 
thyro'id gland during pregnancy. 

The basal metaboric rate is increased 
during pregnancy. The rise is apparent 
after the fourth or fifth month and gra­
dually rises until term when it is raised 
about 20% above non-pregnant levels. At­
temps to correlate this phenomenon with 
changes have f.ailed. 

TAftLE I 

Determination Non-pregnant normal Pregnant normal 

PBI 4.0-7.5 14t% 6.5-11.5 }Lg% 
----

BEl 3.2-6.5 /Lg% 5.5-10.5 }Lg% 

Ta RBC uptake 11-17% < 10% 

-------
Ta Resin uptake 25-30% < 10% 

-- ---
Free thyroxine factor 0.384 (±0.0843) 0.375 (±0.103) 

Free thyrox,ine 1.4-2.5 iffi/Lg% 1.4-2.5 m}Lg% 

Normal values for thyroid function tests in pregnancy. 
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The increased oxygen uptake in pre­
gnancy is probably due to an increase lin 
protoplasm'ic mass and the increased car­
diac and respiratory work which occurs 
during pregnancy. 

PBI also rises e.arly in pregnancy to 
levels consistent with hyperthyroid states. 
Increased levels are found as early as 3 to 
6 weeks of gestation. Man (1961) reported 
that the levels are consistently raised by 
the 16th week of pregnancy. Butanol ex­
tractable iodine (BEl) which reflects the 
total serum thyroxdne level shows a similar 
increase 'in the binding capacity of the TBG 
either due 'to a quantitative increase in 
the protein or due to a qualitative altera­
tion in its binding capacity. This increase in 
binding capacity is reflected by a decrease 
uptake of 131Ta by red cells or resin which 
is seen as early as the fourth week of pre­
gnancy. It is believed that the increase in 
thyroxine binding capacity, which accounts 
for the rise in PBI and BEl, is secondary 
to the effects of oestrogens. However, re­
cent reports do not confirm th·is. 

Radioactive 11.'2 which has a half life 
of only 77 hours has been used to study 
thyroid activity during pregnancy. Halnan 
(1958) found that there is an increased up­
take of iodine by the thyroid gland during 
p,regnancy. In a later more extensive study 
by Aboul-K!hair (1964), the plasma inorga­
nic I level was found to be low throughout 
pregnancy. This 'is due to an increased 
renal clearance of I which is high through­
out pregnancy. This causes ,a relative iod­
ine deficiency in the ,immediate vicinity of 
the thyroid gland with the result that clear­
ance of I by the thyroid is increased 'in 
order to maintain the absolute iodine up­
take within euthYlroid limits. These find­
dngs suggest that in normal pregnancy 
there occurs no increase in thyroid hor­
mone production. 

Recent advances in methods ava'ilable 
for studying thyroid function have con­
firmed that normal pregnant women are 
euthyroid. Free thyroxine factor, which is 
based on a calculation between l3lTa RBC 
or resin uptake of PBI levels and ref­
lects the level of free thyroxine in the 
serum, shows no significant difference bet­
ween normal pregnant and non-pregnant 
women. Free thyroxine estimations have 

also been performed and confirm these re­
sults, It seems therefore, that the usual 
tests of thyroid function are distorted by 
the metabolic and cardiovascular changes 
which occur during pregnancy and that 
any enlargement of the thyroid gland is 
due to the relative iodine deficiency. 

These metabolic and cardiovascular 
changes make the diagnosis of thyrotoxi­
cosis during pregnancy difficult. As we 
have seen before, certa'in clinical features 
of p~egnancy and thyrotoxicosis are re­
markably similar. However, the more 
marked these clinical features, the more 
likely is the probab:.Iity of co-existing 
thyrotoxicosis, especially a persistently 
high sleeping pulse rate, fa'ilure to gain 
weight despite good appetite, excessive 
sweating, tremor, and a considerably en­
larged pulsatile thyroid gland. The pre­
sence of exophthalmos may prov:de valu­
able evidence as does a history of symp­
toms which preceded the onset of pregnan­
cy. Laboratory aids ,are not usuaJ:ly help­
ful especially in mild oases. The use of 1l:ll 
'is oontraindioated, but 1'32 may be useful 
in excepfional circumstances. Halman cal­
culated that with a dose of 6 /LC of 1'32 the 
foetal thyroid is exposed to only 0.01 to 
0.06 r.ads. and the foetal and maternal 
gonads to less than 0.001 rads. l3lTa uptake 
studies and espeCially the calculation of 
free thyroxine factor appear to reflect the 
true state of thyroid function and may 
prove to be the best guide as to the seve­
rity of the thyrotoxicosis and to the level 
of control during treatment. 

Effects of pr,egnancy 
on thyrotoxicosis 

Thyrotoxicosis often shows sponta­
neous changes 'in severity and this makes 
interpretation of the effect of pregnancy 
difficult to evalua,te. There i's no general 
agreement, the camp being equally divided 
between those who consider that adverse 
effects may occur and those who ma·intain 
that pregnancy has a favourable effect on 
thyrotoxicosis. However, as Hawe and 
Francis remark there is an increased risk 
of thyroid orisls during or immediately 
after delivery. 



Treatment of thyrotoxicosis 
during pregnancy 

During pregnancy two plans of treat­
ment axe available for the control of thyro­
toxicosis. One is to control the hyper­
thyroidism with antithyroid drugs through­
out pregnancy. The alternative is to per­
form subtotal thyroidectomy after control­
ling the disease w"i-th a short course of 
antithyroid drugs or iodine. Radioactive 
iodine which is the method of choice in 
patients ove.r 45 years of age, is absolutely 
contraindica.ted during p'regnancy. The 
isotope crosses the placental barrier and 
is accumulMed with great avidity by the 
foetal thyroid af.ter the first trimester. The 
risk of damage to the foetus is very real 
especially as the thyroid glands of infants 
are known to be unusually sensitive to 
radioiodine. Russell et al. (1957) reported 
two cases of severe hypothyroidism in 
·infants whose mothers were given 1'31 dur­
ing the 13th week of pregnancy. 

Medical treatment 

Control of thyrotoxicosis with anti­
thyroid drugs throughout the pregnancy 
is usually cons·idered as the treatment of 
choice. The dosage varies from patient to 
patient. The general aim is to obt.ain con­
trol of the hypefithyroid state and then re­
duce the dose to the minima.! maintenance 
level. In judging the level of control one 
must always be aware of the apparently 
raised levels of thyroid function charaoter­
istic of normal pregnancy. The usual diffi­
culties of controlling hyperthyroidism are 
enhanced during pregnancy. Over-treat­
ment may endanger the foetus and under­
treatment may lead to an exacerbation of 
maternal thyrotoxicosis; both situations 
are associated with an increased fisk of 
foetal loss. In the interests of the foetus 
the usual praotice is to reduce or stop anti­
thyroid drugs during the latter months of 
pregnancy. Unfor.tunately due to occasio­
nal unexpected early rel3'pses this is not 
always possible. 

Antithyroid drugs are known to cross 
the placental barrier and depress the foe­
tal thyroid gland. This re suIts in ·increased 
production of thyroid stimulating hormone 
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(TSH) and hyperplasia of the foetal gland. 
Foetal goitre is usually transient and sub­
sides spontaneously; however, several in­
stances of a large goitre leading to neo­
natal death from tracheal compression 
have been reoorded and several cretins 
have resulted from the use of antithyroid 
drugs. Furthermore, antithyroid drugs a're 
excreted in the milk and therefore breast 
feeding is contraindicated during their use. 

In spite of these difficulties some ex­
cellent series have been reported. Astwood 
(1951) treated 19 patients with propyl­
thiouracil or Carb:mazole, substantially 
reduc"ing the dosage during the second half 
of pregnancy. He obtained 22 live infants 
from 22 pregnancies and no foetal goitres. 
Piper and Rosen (1954) following a similar 
regime recorded four abortions and one 
stillbirth among 16 pregnancies. They re­
viewed the literature and were able to find 
records of 83 pregnancies during wh'ich 
antithyroid drugs were used to oontrol 
hyperthyroidism, with ,a foetal loss of 6. 
Of the 77 viable infants 14 had goitres. 
S'imHa'r difficulties were experienced by 
Becker and Suddith (1959) and Hawe and 
F'rancis (1962). Howeve.r, Herberrt (1965) 
reported a series of 32 pregnancies during 
which antithyroid drugs were used follow­
ing the usual regime, adding USP thyroid 
120-180 mg. when the thyrotoxicosis was 
under oontrol. They reported a foetal l'Oss 
of only three and no instance of foetal 
goitre. The addition of thyroid hormone 
may be useful 'in avoiding maternal hypo­
thyroidism, but it is doubtful what bene­
ficial effects this has on the foetus as 
thyroxine crosses the placental barrier 
very slowly (Myant 1958). 

Table H summarises the results of 
several series where antithyroid drugs were 
used to control thyrotoxicosis in pregnan­
cy. Out of a total of 245 pregnancies, the 
foetal loss was 33 (13.5%); two of these 
were neonatal deaths due to a suffocative 
goitre. Of the 212 live 'infants 23 had 
goitres and 2 were cretins, an incidence 
of goitre of 9%. 

Surgery 

Subtotal thyroidectomy has been per­
formed for the control of thyrotoxicosis 
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TABLE 11 

Author I No. pregs. Foetal loss Viable infants No. goitres 
_ .. _ ... 

Series prior to 1954 
according to 
P~per and Rosen 83 6 77 15 
_.-

Piper and Rosen (1954) 16 5 11 0 

Becker and Suddith 2 
(1959) 34 9 25 1 cretin 

--- . 

Hawe and Frances 
(1962) 39 5 34 1 cretin 

Burrow (196'5) 41 5 36 5 
-------

Herbst (1965) 32 3 29 0 
-

TOTAL 245 33 (13.5%) 212 24 (9%) -. 
Foetal loss and incidence of goitre 

in series treated by antithyroid drugs. 

during pregnancy since the beginning of 
this century. Almost consistently good re­
sults have been obtained. 1'he operation is 
usuaHy peTformed dur'ing the 2nd trimes­
ter due to the possibility of C'aus'ing mis­
carriage if it is perf'ormed earlier. Even 
when performed during the first trimester 
instances of miscardage following opera­
tion are na~e. Prior to the introduct'ion of 
the antithywid drugs patients were pre­
pared with iodine. Piper and Ros1en (1954) 
collected 122 cases from the literature with 
a foetal loss of four. No foetal abnormaJi­
ties occurred. 

More recently antithyroid drugs have 
been used to obtain control of the hyper­
thYJoidism as subtotal thyroidectomy is 
safer if performed on eu1!hyroid patients. 
Lugol's iodine is given for 1-2 weeks prior 
.to operation in order to diminish the in­
creased vascularity of the thyroid gland 
which results from the use of anfithyroid 
drugs. Following this regime most authors 
report good results. Bell and Hall (1960) 
suggest that the use of thyroid replace-

ment therapy following operation is worth­
while as results seem to be greatly im­
proved. They treated 21 pregnant patients 
with subtotal thyroidectomy following 
antithyroid drug therapy. In this gl'OUp of 
patients the~e were 4 ;abortions and 1 sfill­
birth. Following this exp'erience they treat­
ed a further 21 pregnant patients with a 
simi.lar regime, but pTescribed dessic.a.ted 
thyroid post-operatively Ullltil term. dhly 
one infant, a stillb:irth, was lost. Other 
authors (iHawe and Francis) have not con­
firmed this adv'antage of thyroid replace­
ment therapy, but its use is justified as 
hypothYl'olidism may occur after surgery. 

Table III summarii'ses the ·results of 
several series where thyrotoxioOSlis was 
tJ1eated by subtotal thyroidectomy during 
pregnancy following control with iodine 
alone or with antithyroid drugs. Out of 
300 pregnancies the foetal loss was only 
22 (7.3%). No goitres occurred. Only one 
inf<ant, a mongol, showed congenital .abnor­
maHties. 
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TABLE III 
Author No. Pregs. Foetal loss Viable infants 

CoUected seflies according 
to Pliper and Rosen (1954) 122 4 118 

Dailey and Benson (1952) 17 3 14 

Stoffler (1957) 21 3 18 

Holt (1959) 3 0 3 

Becker and SutddH:,h (1959) 8 1 7 

Bell and Hall U96O) 42 6 36 

Lan~e (1961) 31 1 30 

Hawe (1965) 38 2 36 
------

Hamilton (1968) 18 2 16 

TOTAL 300 22 (7.3%) 278 

Foetal loss in s~ries treated with subtotal thyroidectomy. 

Discussion 

1'hese figures provide g'Ood ev,tdence 
of the slafety of subtotal 1!hyrordectomy for 
the mother and ch'ild. OcC'asional maternal 
deaths have occurred foHowing surgery 
(Stoffler 1959), but maternal deaths have 
als'O been recorded with medical treatment 
(Hawe and Frands 1962). AHhough the 
numbers are small and not suitable for sta­
tistical analys'is the rate 'Of f'Oetial ,loss and 
of neonatal mortaHty and morbidity are 
generaHy lower anJd more consIstent fol­
lowing surgery, than with antithyroid 
drugs. It appears 1!hiat operation during 
pregnancy does not increase the r'isk or 
adversely affect 1!he fO'etus and, therefore, 
most of the pros and cons which affect the 
choice of treatment in young non-pregnant 
patients are valid dufling pregnancy. 

At present the choice of treatment is 
la,rgely determined by whether the p.a1lient 
is referred to a surgeon or a physician. 
Most physicians regard medical treatment 
as the method of choice in pregnancy 

(Crooke and Wayne 1960). W'ith good me­
dica,l care it is possible to ()bta'in good 
results (AstwoOld 1951, Herbst 1'965), but 
from time to time difficu1tres al"ise which 
may be outside thecont'rol of the clinician 
espedally as treatment ,inv,olves a compro­
mise between !the inte,res,ts of the mother 
and 'of the foetus. Moreover the recurrence 
rate requ'irling 8ubtotal 'thYrO'rdectomy, fol­
lowing delivery, is high,QPiper and Rosen 
1954, Becker and Suddith 1959, Hawe and 
Francis 1962). 

Subtotal thyroidectomy does not have 
many of these disadvantages. Fo'llowing 
,operation the patient quickly returns to a 
euthyroid state, the pregnancy will then 
pJ10ceed as in any normal patient and 
bl'east feeding is not restricted. Moreover 
;the recurrence rate after 'Opem1lion is ,low 
anJd subsequent pregnancies are not com­
plIcated by the persistence of 1!he hyper­
thyroid state. There are ,certain qua:lifica­
tions which have to be fulfilled prior to 
undertaking surgery. The diagnosis, of 
course, must be assured; this avoids unne-
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cessary operations on the mildly toxic pa­
tient in whom the diagnosis in pre~nancy 
may be very difficult and who might re­
cover spontaneously. The patient must be 
seen early in pregnancy as oVherwise not 
enough time is avai'lable to make the pa­
tient euthyroid before operation. No con­
traindications to operation must be pre­
sent. 

In the final analysis the medical and 
surgical facilities available and the special 
c~rcumstances of each indivrdual patient 
will determine the management of a par­
ticular case. However, subtotal thyroidec­
tomy performed by expe,rienced surgeons 
appears to offer better prospects to the 
foetus and the mother. 
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cribing some iUness Which affects only a 
few and per1haps only.Hghtly. lrt all comes 
back to the same thing: we must foster 
our linlks because Vhey are es,sentlal for 
the increase of our knowledge and this 
knowledge will serve us again to improve 
our m'edica'l learning. What we must not 
be ils an island in any sense except the 
geographical one. No one in his senses 
will deny the value of contacts with every 
country, espeCially tJhe historic countries 
of Europe which have civilised the world, 
but we must make the best of t:lhat acci­
dent w!hioh made us one with the country 
that is now what Athens was two thou­
sand years ago. 
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MANA'GEMENT OF THE CHILD WITH SPiNA BIFIDA 

CAROL J. JACCARINI 

M.D., M.R.C.P., D.C.H. 

During the period October 1965 to 
September 1966 I worked at Sheffield, in 
England, where a particular clinical in­
tereE:it in the problem of spina bifida exists. 
The following is based largely on the 
teachings of that school. 

Men'ingomyelocele is one of the most 
important of the congenital anomalies with 
an incidence of about 3 per 1000 live births 
in Western Europe. In the management of 
the individual patient all aspects must be 
considered simultaneously and Hny one 
specialist involved in treating one parti­
cu:ar side of the problem must be fully 
aware of the other associated conditions. 
A formidable list of the many problems 
that may present are shown in the figure. 
Here only the major ones will be dis­
cussed. 

Meningomyelocele 

The main aim in surgical repair of the 
spina b'ifida is to conserve as much neural 
function as possible. After birth the dan­
ger of infection is considerable, Also, the 
neural' plaque dries out, with further dam­
age to the nerves in the sac. It has been 
shown in SheffieM that the earlier the 
lesion is closed, the beit'ter are the results 
as far as leg movements are concerned 
(Sharrard et al. 1963). These infants are 
tlherefore dealt w;·th as acute emeTigencies 
and are operated within 48 hOUTS (prefer­
ably 24 howl's) after birth. 

One major difficulty for the paediatric 
surgeon is that it is virtually impossible to 
assess the potential of the newborn with 
this defect, so that selection for surg·ical 
treatment is also nearly impossible. Only 
very rarely can one conclude with certaiu­
ty that the baby will not surv'ive if given 
normal care. In most centres virtually all 
cases have up till recently been submitted 
to surgery, hut this view has now been 
strongly challenged and some opinions are 

now in favour of some sort of selection of 
cases. Lo~ber in a recent paper has given 
a detailed account of the results of early 
surgical treatment of 524 unselected cases 
of meningomyelocele in Sheffield over the 
years 1959-63 and 1967 (Lorber 1971). In 
severely affected babies the overall re­
sults have been most disappointing and he 
concludes that those with extensive paraly­
sis, gross hydrocephalus, severe kyphosis 
and those with major asociated. congenital 
defects shouI'd not be operated upon. How­
ever, Eckstein still thinks that there are 
probably no absolute contraindications to 
surgery and each case should be treated 
individually (Eck stein 1972). The ethical 
problems which are raised by the birth of 
a severely deformed child have been wide­
ly discussed (Illingworth and Illingworth 
1965). 

While waiting for surgery the baby is 
nursed in an incubator and the spinal de­
fect is covered with sterile saline-soaked 
gauze. An X-Ray of the whole body is 
taken and a bacteriological swab taken 
from the exposed neural plaque. On the 
operating table, a water blanket is used to 
maintain the body temperature and the 
operation area is isolated by means of 
'Vidrape' which makes it possible for the 
surgeon to see the leg movements in res­
ponse to electrical stimulation of various 
areas in the plaque, The operative proce­
dure is strai'ghtforward. The neural plaque 
should be isolated and preserved but all 
membranous tissue shou'td be excised 
leaving a clean skin edge. Extensive mo­
bilisation of skin flaps by dissecting them 
off the deep fascia invariably destroys 
most of the skin blood supply. Good re­
sults, free from complications of wound 
brea,kdown, have been ohta'ined by Rick­
ham us'ing a modIfication of Zachary's 
procedure in which the skin flaps are ap­
proximated by putting sutures through the 
dural strip which is left attached 'to the 
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skin placing the knots inside. The approxi­
mated skin edges are sutured loosely. If 
the vertebral laminae are very prominent 
they are nibbled off (Rickham 1969). 

After operation the baby is nursed 
prone in an incubator, wi'th a sling under 
the pelvis to relieve tension on the skin 
sutures. Any blood loss ,is made good by 
transfusion and antibiotic cover is provid­
ed. Leakage of C.S.F. may continue for 
s'Ome days bu,t is rarely a persistent com­
pl'ication. I1he two major immediate com­
plicati'Ons of meningomyelocele are men­
ingitis and hydracephalus. 

Meningitis is a grave neonatal emer­
gency and on the least suspician one must 
perform a ventricular tap and the C.S.F. 
must be examined so that the right anti­
biotic is given, based on sensitivities. Un­
fortunately, prophylactic antib'iotics do 
not prevent meningitis; on the contrary 
they often lead to infections with orga­
nisms which are difficult to eradicate. It is 
imperative to give daily injections not only 
systemically but .also 'into the cerebral 
ventricles, the initial antibiotic being one 
of the newer ones e.g.: Ampicillin, Cloxa­
cillin, Gentamycin, Colistin, Carbenicillin, 
Kanamyc'in and Cephaloridine. 

Hydrocephalus 

This develops in over 80% of cases 
and in 100% of cases if the defect is in the 
thoraco-lumbar region. The commonest 
cause is the Arnold-Chiari malformation. 

A great advance in treatment came 
in the early 1950s when the Spitz-Holter 
valve was introduced. This is a system of 
can'Dinuous C.S.F. drainage from tJhe ce­
rebral ventricles 'into the blood-stream via 
a one-way valve system. The Spitz-Holter 
valve is now used routinely by most pae­
dratric sungeons, l1JhoUlglh neurosuI1geons 
prefer rnodifications of it, like the Pudenz 
valve. Unless treatment is delayed too 
long, these methods allow the brain to 
develop narmally and as a resur.t the maj­
orIty ·af Ithese ohHdren, 'if adequately 
treated, are 'Of normal intelligence. In 
S'hemeld, routine air ventricul'Ography is 
done ,rn ,the first few weeks of life and this 
has shown that hydrocephalus is very 

aften already present then - long before 
the head becomes clinically enlarged. 

A series af controlled therapeutic 
'trials carried out by Dr. Lorber and his 
group has given remarkably precise indi­
cations for operatian. If on ventr'iculo­
graphy the pressure is less than 300 mm 
water and the cerebral mantle is 25 mm or 
more thick, then no treatment is needed. 
These children will have a normal-sized 
head and grow up to be of normal intel­
ligence. These make up abaut a third of 
a:ll infants with hydrocephalus. Infants 
with extremely severe hydrocephalus and 
a cerebral manHe less than 15mm thick 
require early shunting preferably in the 
first week of life. These to'o have a good 
chance of normal mental dev'elopment 
(Lorber 1968b). The largest number of 
infants Ees be,tween these two groups. 
Here, the decision is a difficult one but nO' 
operation is usual1ly required if the head 
circumference is increasing at a rate of 
10rnm per week ar less. 

The initial operation for the insertion 
af a ventriculo-cardiac shunt is simple. 
Accurate placing af the catheter up to the 
lev,el of D.4 u'nder X-'Ray control is used 
routinely by Zachary 'in Sheffield and Rick­
ham in Liverpool, but others, notably 
Ellison Nash do not think this is neces­
sary because the catheter wHl need elec­
tive revision later on in most cases owing 
to the chHd's rapid growth. 

Meningitis is an absolute c'Ontraind'ic­
ation to the insertion of a shunt. In such 
cases a Rickham reservoir is extremely 
useful. This is a smaH pla'stic cap which 
is attached to the ventricular cannula at 
its point af connee:tion with the upper end 
of the valve. Without needling brain sub­
stance and by needling the reservoir, 
C.S.F. under increased pressure can be 
removed and antibiotics can be injected 
daily into the ventricles tHl the infection 
is erad'icated. Then, a dista'l atrial catheter 
is incorporated into the system. 

While shunt insertion carries virtuaHy 
no mortaliity, the complication rate is 
alarmingly high (Tsingogl'U' and Forrest 
1971). Blockage of the shunt at the upper 
end due to either the choroid plexus or 
growing brain substance obl'iterating the 
holes in the silastic catheter is common. 



This catheter may c:rlso puH out of the 
ventricular cavity or it may become det­
ached from the proximal 'cnd of the Holter 
valve. In this serious situation the chHd 
wm' have symptoms and silgns. of increased 
intracranial pressure and the Holter pump 
will feel flat and empty as it cannot fiU 
up from above. The upper catheter and its 
connection to the valve must be 'revised' 
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a'3 soon as possible. The shunt may also 
get blocked by organised Mood clot at its 
lower end, e:ther in the neck veins or in 
the right atrium. Occasionally, the lower 
end may get detached from the valve or 
at times rpay :fracture. Symptoms are sim­
ilar, but are slower in develop·ing. The 
pump will feel stiff because one cannot 
empty it of its C.S.F. Treatment is not so 
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urgent here, but the lower catheter must 
be changed or 'revised'. 

Infection of the shunt is also com­
mon, cotoni'sation often being due to bac­
teria of relatively low virulence, such as 
Staph.a:lbus. Low-grade pyrexia is present 
but blood culture is not a<lways pos1tive, 
though in some ca'ses a spike of temperat­
ure or a rigor may follow vigorous pump­
ing of the valve. Appropriate antibiotic 
treatment can control the septicaemia but 
unless the whole shunt system is removed 
the infection wll:l linger on. Nicholas and 
others have recently reported good results 
with the 'immediate re-insertion of a new 
shunt under antibiotic cover (Nicholas et 
al. 1970). 

The Urinary Tract 

Spina bifida children have a high in­
cidence of congenital urimuy tract anoma­
lies. These are however overshadowed by 
important complications arising from the 
neurogenic bladder dys'function which is 
present in the majority of children with 
a lumbo-sacral defect. Poor detrursor mus­
cle power, incoordinat,ion between detru­
'Sor and interna,l urethral sphincter and 
lack of normal bladder 'sensation leads to 
dribbling incontinence. There is also ex­
ternal ure'thral sphincter spasm with in­
complete bladder emptying ca'lls'ing 'Stasis 
and urinary tract infection. Scott (1970), 
found that about 50% of the ca'ses assess­
ed after their first birthday had urinary 
tract infection and 60% had complete uri­
nary incontinence, this occurring more 
commonly in girls. Another complication 
is vescico-ureter'ic reflux leading to hydro­
ureters and hydronephfO'sis. This is al­
ready presen,t in about one-third of babies 
within a month of birth (Eckstein 1968). 
Hypertension and rena:l failure may later 
supervene. 

The child',s urinary traot should be 
investigated fuBy by means of repeated 
urine cultures (samples of urine are ob­
ta'ined by 'Suprapubic bladder puncture), 
LV. pyelograms, mictura'tilllg cystic-ureth­
rograms and, in diHicul1t cases, cystomet­
ric pressure studies. 

Prophylactic antibiotics wiH not red-

uce the incidence of infection and these 
are therefore not advisable (Zachary and 
Sharrard 1967). Moreover there is some 
evidence that the urinary tract infection 
may in many of these pa,tients be localised 
to the bladder only and in this situation 
antibiotic treatment is indeed not neces­
sary (Eck:;tein 1972). If antibiotics are 
given they should be ba'Sed on sens'itivity 
studies. The initial organism, usually Esch. 
coli is sensitive to mos't drugs but later 
re-infections are commonly due to organ­
isms which are difficult to eradicate like 
Proteus and Pseudomonas. These often 
need treatment with parenteral injections 
of Gentamyc'in, Colis,tin, CarbeniciHin and 
other newer antibiotics (Lorrber and For­
mby 1968). Treatment must be prolonged, 
usuaHy to beyond 3 months. 

Surgical treatment plays an important 
part in management in order to prevent 
progressive renal damage. As the bladder­
neck is usually wide open and obstruction 
occurs at the external urethral sphincter, 
most surgeons have given up bladder-neck 
Y-V plasty and advoc(ite instead a direct 
attack on this sphincter: in girls, by means 
of graduated urethral dilatat'ion and in 
boys, by transurethra'l sphinoterotomy or 
pudendal neurectomy. In many cases, es­
pecially in girl's, diversion of the urinary 
tract may be needed for social reasons 
or because of the ri'sks of, or actual, deter­
ioration of renal function through back­
pressure effects or because of recurrent 
upper urinary tract infections. Di~'ersion 
may be achieved either by cutaneous ure­
teros'tomy, if tlhe ureters are grossly dilat­
ed (Uster et al. 1968) or more commonly 
rby implanting the ureters in an isolated 
ileal or sigmoid-colon loop, which is 
brought out onto the abdominal wall sur­
face (Cook et aC 1968). Generally speak­
ing, urinary incontinence in boys can be 
well controlled by using a penile urinal 
bag. If however gross hydronephrosis is 
present, some diversion operation is req­
uired. Such treatment is a'lso ass:ociated 
with many long-term complications. The 
use of conlt'inuous chemotherapy is deb­
atable, but it is usually necessary to con­
tinue with it once it has been started 
(Scot,t 1970). 



Orthopaedic Problems 

The lower motor-neurone lesion 'in 
spina bifida produces flaccid paralysis of 
both legs. The factors which determine 
the extent and degree of muscle paralysis 
are: i. - the management of the spinal 
defect: early closure diminishing the deg­
ree of ultimate para'lysis and ii. - the 
level of the lesion: the legs may be com­
pletely paraysed if the h'ighest lumbar seg­
ments .are involved. Unfort;unately, the 
large majority of children with dorsa-lum­
bar or lumlbo-sacral deifects are para'lysed 
to a variable degree. Deformities and joint 
dislocations result from muscle ac:tion 
imlbalance and no amount of isolated mani­
pUlation or plaster-casting can improve the 
situation w'ithout reconstructive orthopae­
dic surgery. 

Paralytic disloca,tion of the hips is the 
biggest problem and occurs in about one­
half of these children. A major advance 
in treatment has been the development 
of Sharrard's operation of posterior ilio­
psoas transplantation in which the still 
aCit'ive psoas muscle is transplanted 
through a hole made in the wing of the 
ilium, fixing it to the greater trochanter 
of the femur (Sharrard 1971). This muscle 
acts as an abdu.:;tor and hip stabiliser en­
abling the child to stand and lalter on to 
learn to mobiEse himseIf. The operation 
is usually performed in the second year 
of me, but may be done mUlch later. Other 
procedures like tenotomies, tendon trans­
planns and osteotomies can deal with most 
deformities, especially those O'f the foot. 
This often means several major operations 
and the use of appliances supported by 
physiotherapy and education in walking, 
(Walker 1968). The use of retaining sp'lints 
by irons .. caUpers and braces can be stafit­
ed in the second year of life, the object 
being to have the child standing at an 
age when the normal child does so. 'Skis' 
and p.arallel bars are necessary for walk­
ing instruction. The child is encouraged to 
be a:s mobile as possible and even a minor 
degree of ambulation adds greatly to the 
morale of the child and to that of his 
parents. The adoption of pessimisEc atti­
tudes in the early years will lead to com-
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placent acceptance of w'he~l-cha'ir life with 
all its drawbacks. 

Educational Aspects 

The intelligence range of these child­
ren without hydrocephalus is the same as 
that o'f the general child popUlation and 
most of them wiN go to an ordinary 
school. The same can be said of about one­
third of those with hydrocephalus, but the 
other two-thirds will require special 
schooling (Lorber 1970). In general, about 
60% of diildren who have had treatment 
are of normaI intelligence but becaUSe of 
their physical handicap many of these 
children have to attend special schools 
equipped with nurSling and physi:otherapy 
facilities. In the United Kingdom the 
Youth Employment Service is freely avai­
lable to all school leavers and parents are 
encouraged to take full advantage of it. 
Many of these children will of course have 
to earn their living by mental rather than 
by manual work, hut the more molbile chilid 
will usually have wider and better oppor­
tunWes for employment. 

Conclusion 

In this article I have reviewed some 
of the most important aspects of the prob­
lems in the management of the child with 
sp:na bifida. As many specialities are in­
volved it is most essential that treatment 
should be co-ordinated. Usually, Hason 
between the specialities 'is undertaken by 
the paediatrician, biut in some centres an 
aspects of the child's pro:blem are dealt 
with in a "combined clinic" where the 
paed:atr.ician, paediatric surgeon, ortho­
paedic surgeon, urologist, physiotherapists 
and medical social worker at!tend at the 
same time, At all times, the child's par­
ents are supported by giving nhem infor­
mation, advice, encouragement and help. 
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MEDICAL NEWS 

The foHowing meetings of the Malta 
Branch of ,the British Medical Association 
were held: 

On the 5'th Ju'lY, nr. Joseph Muscat­
Baron lectured on "Acute Coronary Care"; 

On the 6th July Pl'ofessor Enno Freer­
ksen of Ham!burg spoke on "New experi­
mental and cl'inical results in the field of 
leprosy treatment". This treatment de­
pends on the use of RifampiCin, ethiona­
mide and a long a(jt:ing sulpihonamide. 
Professor Freer:kseen came to Malta at the 
invitation of the government and with the 
assistance of the Onder of St. John; his 
treatment is being carried out, as a re­
search project in our hospital and one 
looiks forward with interest to the final 
resUll't. lIt appears there have been some 
interesting findings so far. 

On the 18th Ootoher, the Reverend 
Mgr. Professor Edtward Coleiro gave the 
St. Lulke's Day lecture, cihoosing as his 
subject "Some moral considerations on 
Transplants". The address was very in­
teresting and produced an animated dis­
cussion. 

On t'he 30th November Dr. Paul Cas­
sar lectured on "The First Seventyfive 
years of Radiology in Malta". 

The Malta Branch of the B.M.A., in 
co-operation with the Malta Branch of the 
Roya'l College of General Practitioners, 
held a very successful refresher course for 
general practitioners. Most of the St. 
Luke's consultants took part: Dr. J. Pulli­
cino and Dr. J. Pisani, bouh of Mount Car­
mel Hospital, spoke on "DepreSSIon and 
its treatment by drugs" and on "Psychiat­
dc Emergencies in General Practi'ce" res­
pectively. Mrs. Doreen Camilleri, a quali­
fied p1hysiothe!'apist, lectured on "Pihysio­
therapy in genera'l practice with speCial 
reference to stroke patients". 

On the 11th December Professor T. 
H. J. Huisman of the Comprehensive 
Sickle Cell Centre of the Medical College 
of Geol'gia in the U.S.A., witih whom Dr. 
J. L. Grec:h and Professor W. Bannister 
have been eng3Jged in haemogfoibin work, 
on a short visit to the island, lectured on 
"Foetal Haemoglobin and its abnormali­
ties in hearth and disease". 
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We congratulate: 
Dr. L. Spiteri on his being promoted 

to the Fellowship of the Royal College of 
Patihologists; 

Professor Carmelo Coleiro on his :be­
ing elected a member of the Faculty of 
CommunIty Medicine of the Royal CoUege 
of Medicinedf uhe United Kingdom; 

Dr. Alfred POritelli on his graduating 
as M.Sc in General Virology at the Univer­
sity of Birmingham Iasit Septemlber; 

Dr. G. Sant on his appointment as 
Radiologist at St. Luke's on the 2nd Oc­
tober; 

Mr. Hector Galea on his appointment 
as Dental Surgeon and lecturer on Dental 
Surgery at Sit. Lulke's on the 1st Ju~y; 

Professor G. L. Howe of the Univer­
sity of London and Vice-Chairman of 
Council of the British Dental Association 
was in Malta in June serving as External 
Examiner. He lectured on "Sungical Aids 
to Orlthodontics" to the Dental Association 
of Malta. 

We chronicle with deep regret the 
deabh in AUlgust of Dr. Joseph Sammui1:, 
widely iknown in the profes'sion for his 
worlk in the Radiology department; also 
the untimellY deatlh of Dr. Antoine Cre­
mona, at tihe age of 46, on the 14th June; 
and ,the death of Dr. Wil'liam Aquilina on 
the 26th Novemlber at 82. Dr. AquiHna 
had been Medical Superintendent of the 
Connaught and O'f the Central Hosp'ita'ls. 

The Assoc1azione Ttaliana Centri Tra­
sfusionali held its 18tlh Congress .at the 
Hotel Verdala between the 31st October 
and the 5th November. 

Wel'come visitors to ,the homeland 
last summer were Dr. Ca,jetan Briffa from 
Viotoria, Australia and Dr. Paul F. Bonni­
ci from Los Angeles, California, besides 
several others. 

IDr. Pau'I' Cassar was last May elected 
a memlber of the Societe Inlemationale 
D'Histoire de la Medicine, wihidh ihas its 
headquarters at Montpellier. On the 12th 
July he was elected to the Academie In­
ternationale D'H'istoire de la Piharmacie 
based at the Hague in HoHand; no country 
ha's more than two full and two associate 
memiber;s at anyone time. Dr. Cassar was 
also elected a FeHow of titre Royal Oollege 
of Psychiatrists, but, regretJfully, he was 
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unable to accept the distinction for per­
son'al reas'ons. 

In Dr. Cassar's paper on Dr. Victor 
Grima, whioh we puiblished in th'e June 
issue, tJhe word "son" at the 17th line in 
the second colull1ln 'On page 14 was in­
serted in error and should be deleted. 

Dr. Daniel Micalled', at the Committee 
on Social and HealtJh Questions of the 
Council of Europe, on the 7th July last, 
spoke on "The present state of General 
Practice in the Maltese Isl:ands: an unde­
v,eloped essential community service". 

. The NitlltJh Congress of the Interna­
tional Academy of Lega'l and Sodal Me­
diCine wiH be held between the 24th. and 
the 28th September 1973 in Rome. The 
secretariat is at the "Istitll'to di medicina 
legale" of 'tJhe University of Rome at Viale 
Regina Elena 336, 00161, Rome. 
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