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PUBLISHED ON BEHALF OF THE ULSTER MEDICAL SOCIETY

Vol. XII Ist MAY, 1943 No. 1

ULSTER DOCTORS AND THE WAR
Mucii has beeni said, anid niuchi has beeni left Unsaid, about thle war effor-t of Ulster.
It is niot in an), sense within otir province to contradict the B3ritish (Government's
decision to declinie ILord Craigavon's andl Mr. Andrew's request that coniscription
should be applie(d to Northerni Ireland; but it is otir privilege to review the positioIn
as it affects the supply of doctors to the fightinig services anid with pridie to publisi
the results of these enqtuiries.

For purposes of what is called medlical recruitingr, doctors are divided into three
classes-medical consultants or specialists, general practitioners, and recent

graduates. In the first of these categories our contribution ranks as almost equal to
that of other parts of the Unite(d King(dom, when we remember that the peace-time
proportioni of specialists to general practitioners is lower here than there; this lower
ratio is almost certainly because the line of demarcation between the consultant and
the general practitioner is more definite in Northern Ireland. So manx members of
staffs of voluntary hospitals have gone, that it has onlN been possible to carr) on

the work by retaininig or bringing back from retirement senior members of staff
without such help, so generously giveni, many departments would have been even

more seriously handicapped, and the normal increase of staff required to cope with
increasing hospital work simply cannot be considered.
Amongst general practitioners the proportion serving with the forces is

considerably loxer than in England and \V ales or Scotland, but one reason for this
is that here partnerships are rare and it is diflicult for a cloctor to fincd a suitable
locum tenenis. In many cases the Northern Irelan(d 'Medical WN ar Committee has
been reluctantly compelle(d to refuse to forward the names of general practitioners
who are eager to serve, because of the impossibility of supplying the needs of the
civil population in the areas conicerned. A careful survey by the Committee has

shown that doctors who are still civilians are with very few exceptions engaged
with the Home Guard or other forms of Civil Defence.
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It is the third group, the recent graduates, whose record is the most remarkable.
Of the men who qualified since 1938, three out of every four have volunteered for
the services. Such is their eagerness, that almost all havc enllisted immediately on
completion of the statutory six months resi(lence in hospital, and there has been
no tendency to stay out in search of. higher qualificatioins in the hope of accelerated
promotion after eventual enrolment. This admirable keenness has indeed
embarrassed honorary secretaries of staffs who find it difficult or impossible to
find candidates for "B" house-appointments.

Surely it is the duty of the British and American Medical Schools to see that
ample and international opportunities for post-graduate study will be available after
the war for those who sacrificed their professional advancement for the common
cause.

We are informed that when, as so frequently happens, one of our graciuates serves
as a houseman in England and joins H.M. Forces after six months residence there,
his name is credited to England and not to Northern Ireland on the official lists of
the Central WNTar Committee.

The four hundred names sent in by the Northern Ireland Committee do not,
therefore, by any means represent all the Ulster doctors who are with His Majesty's
Forces. Amongst them are thirty women doctors, some of. whom are already serving
with their brothers overseas in R.A.M.C. or R.A.F.

In every part of the world and on all the seven seas Queensmen are serving,
and there will be no brighter page in the history of the Medical School thani that
which they are making now.

Here may we suggest to the authorities that a volunteer doctor should be given
the privilege of serving in which he chooses of the three medical services (provided
always that he is considered fit to serve in any), and to remind them of the truth of
the old adage that "one volunteer is worth ten pressed men"?

There is a fourth group which we mention with pride and thanksgiving: these
are the medical students who have left the safe shelter of the cloisters for the camp,
anid who set out "asking a thoroughfare through the aingers of the air" bearing
the motto "per ardua ad astra." WVe hope that they will soon returnl to their studies
and that a grateful country will givc them generous grants for this purpose.

To the relatives of those wh0o have already given their lives in their endeavour
to lessen the sufferings of others we offer our sympathy.

To our colleagues who endure the unearned penance of prisoners of war we send
a message of affection and remembrance. To those who have been awarded
decorations for gallantry or mentioned in despatches to His Majesty, and, to all
those who have earned our undying gratitude, we offer congratulations and good
wishes, though indeedl thev well may say with Pericles: "we needl no Homer or

other man of words to praise us : for such give pleasure for a moment, but the
truth will put to shame their imaginings of our clee(ls."
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THE QUEEN'S UNIVERSITY OF BELFAST
FACULTY OF MEDICINE

Grada&ates and undergraduates who have been killed in action or who have died
on active service, September, 1939 -April, 1943:

Corry, S. D., M.B., Captain, R.A.M.C.
Cromie, R. S., M.D., Flight-Lieutenanlt, R.A.F.
Ervin, G. H., Sub-Lieutenant, Fleet .ir Arm.
Graham, M. A., Sub-Lieutenant, Fleet A\ir Arm.
Graham-Cook, A. S., Sergeant-Pilot, R.A.F.V.R.
Marks, Hugh, L.R.C.P.S.I., Surgeon-Lieuteniant, R.N.V.R.
Miles, XV'm., MI.B., Captaiin, R.A.M.I.C.
Morrow, Martin, MI.B., Mlajor, R.A.XI.C.
MIcElney, NV. H. C. D., Sergeant-Pilot, R.A.-.F.VR.
MHacllwainie, :k. G. C ., C.S.I.E., L.R.Cg.P .S.I., Lieut.-CSoloiiel, R,A.M.C.
McWhirter, J R., M.B., Squadron-Leader, R.A.F.V.R.
Orr, NV. B. F., M.B., Major, R.A.M.C.
Reid, A. E. H., MI.B., Captain, R.A.M.C.
Stewart, H. T., MI.B., Captain, R.A.M.C.
WVilson, A. V. S. H., Pilot-Officer, R.A.FX..R.

Graduates and undergraduates who are missing or known to be prisoners of war
Armstrong, Brian, M.B., Captain, R.A.M.C.
Barrett, E. J. St. Clair, M.R.C.S., L.R.C.P.Lond., Lt.-Col., R.A.M.C,

*Brennan, XV. B. F., M.B., MIajor, R.A.M.C.
Draffin, D. A., MI.B., Captaint, R.A.MI.C.
Irwiin, J. XV. S., M.B., Captaini, R.A.M.C.
Lennon, R. XV., M.B., Captain, R.A.M.C.

*Lewis, T. J., MN.D., B.Sc., F.R.C.P., Licut.-Colonel, R.A.M.C.
Longmore, Louiis, MI.B., Captaiin, N.Z..\.M.C.
Mark, J. Allison, M.B., Captain, R.A.M.C.
Moss, J. E., Captain, R.A.M.C.
Mulligan, James, MBI.B., Captain, R.A.M.C.
Mackenizie, Kenneth, D.F.C., Flying Officer.
Pantriclge, J. F., M.B., Captaini, R.A.M.C.
SmilcN, lThonmas, I.B., Captaiin, R1I.'.1.( .

Thomson, H. B., M.B., Captain, R.A.M.C.
Wallace, H. B. C., MI.B., Colonial MIedical Service.

*Recently repatriated.



Graduates and udlergralduates who hayv been awarded Decorations by His Majesty
the King or whose names have been Mentioned in Despatches to him, for services

rendered since September, 1939:

ORDER OF THE BRITISH EMPIRE.
Co inmantder:

Tyrrell, XV., D.S.O., M.C., M.B., Air-Vice-Marshal, R.A.F.

Office rs:

Gilbert, Edward 1., MI.B., Captain, R.A.M.C.
MacLaine, E., M.B., Captain, R.A.M.C.

lIemtiber:
Montgomery, D. 1A. D., MB.3., Mlajor, R.A.M.C.

tIHE MILITARY CROSS.

Browne, H. J., A.B., Captain, R.A.M.C.

Lord, J. G., M.B., Major, R.A.M.C.

IHE DISTINGUISHED SERVICE CROSS.

Kirkpatrick, R. McF., AB. ., Surgeon-Lieutenant, R.N . V. R.

I IIE DISTINGUISHEI) FLYING (CROSS.

MNackenizie, KIentneth, Flv-inig-Ofliccr, R.\A.FlXV.R.

I lIE \()ILNIEER ()OlFCERS 1)ECORAXIR)oN.

A-llison, R. S., M1.D)., 1E1.R.C.P., Suirgeon-Comimiiiand(ier, R.N.V.R.
Hall, R., MB.., Surgeon-Captain, R.N V. R.
Hall, H. E., 1M.D., SuLrgeoni-Coommilanider, R.N.V.R.
Ma1cL aulglhlii, F. A., M. F.,F.R.C.S., Surgeoni-Comminianlder, I.N.V.R.

MENTIONED IN DISPATChIES.

Bateson, \iV. G., M.B., Major, R.A.M.C.
Browne, H. J., MI.B., Captain, R.A.M.C.
Forsythe, K., M.D., Surgeon-Commander, R.N .V. R.
Houston, John, M.B., Captain R.A.M.C.
Stanage, R. B., Major, R.A.S.C.
Stewart, G. E., M.B., Major, R.A.M.C.
Wallace, D. WV., A.B., Surgeon-Lieutenant, R.N.V.R.
Wilson, D. A. 0., M. B., Major, R.A.M.C.
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" THE EDITOR"
THE Council of the Ulster MIedical Society and the Editorial Committee
of the ULSTER MEI)ICAL JOURNAL have received, andl accepte(l with very
great regret, the resignation of Dr. R. H. Hunter from the office of
Editor. Dr. Iliunter has earne(d the very warnm thanks of tJlster (loctors
for his work, a1n(d the fact that it has been a labour of love in nIo way
lessens either its effort orI its value. The Society imiay well be gratified
at his p)ronihse of ContinMe(l hell) in a less exactiing capacity, and that this
Journal wvill Inot be slI(Idenly bereft of the sane criticism, the profound
scholarshil, and( the self-effacing efficienicy Which have in its earlier
volumes enriched its pages.

The Problems of Diphtheria
in the Light of Modern Knowledge

A ROBERT CAMPBELL ORATION

'By Professor R. A. Q. O'Meara, M.D., D.SC., P.R.C.P.I., F.T.C.D.

IT is my very great honour to address you in memory of Robert Campbell, who
during his life so adorned hlis professioin, anl(l by his personalitv and his practice
of surgery in Belfast so inspired his colleagues, that after his death the Robert
Campbell Memorial Committee was formedi to perpetuate his memory. I wish to
express my deep sense of gratitude to the committee for extending to me anl
invitation to address you in memory of so great a man.

Broadly speaking, there are two main problems which have to be faced in
connection with diphtheria at the present day. Trhe first of these is the relative
failure of diphtheria antitoxin to achieve in the treatment of (liphtheria what might
reasonably be expected of it, in view of its apparent success when first introduced.
The second is the assessment of the valtue of dliphtheria immunisation. To what
extent is it successftul? Can we hope that by its aid diphtheria will be abolished,
in fulfilment of the promise made when it was first initroduced, or must we take a
more moderate view of its futnction in dealing with the disease? I propose to discuss
these problems in dletail, bringing to bear on them the light of recent advances in
medical science atnd the work which has been done and is being maintained in
Dublin with a view to their solution.

Following the discovery of diphtheria antitoxin by Behring in 1890, it became
generally recognised that a therapeutic advance of the first magnitude had been
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made. So valuable was antitoxin found in the treatment of diphtheria, that very
few clinical experiments designed to assess its worth under controlled conditions
were possible. Scientific method demands that in the clinical testing of a proposed
remedy a large series of cases shall receive the new treatment while it is withheld
from a comparable series treated in otherwise exactly similar circumstances. Only
two experiments approximatinig to the scientifically perfect are extant. Subsequent
attempts to repeat them had to be abandoned oIn humanitariaIn grOuntds, owing to
the tragic results consequent upon withholding anititoxinl from the conltrols.

In my presidential address to tlle Sectioni of Pathology of the Royal Academy
of Medicine in Ireland for the year 1939 I have reviewed the two experiments of
first-class evidential value. One of them, concducted by Fibiger in the Blegdamsj
Hospital at Copenhagen in 1898, shows that antitoxini is effcctive in mild diphtheria.
Fibiger treated all cases admitted on onie day with antitoxin tand those admitted
on the next dav without antitoxini for a period of a !ear. He theni had records of
239 cases treated with serum, and 245 without. Tlhe fatality rate in the serum-
treated cases was 3.3 per cent., and in those treatedl without serumii 12.2 per cenit.
It is clear, therefore, that he was dealing with very mild (liphtheria, since the
fatality-rate in his control group, treated without antitoxin, is less than that found
in many modern hospitals in which the most intensive antitoxin therapy is combined
with all the resources which have come to the aid of medicine since Fibiger's time.

In assessing the severity of diphtheria, pride of place must be accorded to the
degree of toxaemia with which it is associated. Toxwmia from absorptioni inlto the
system of the toxic products of the diphtheria bacillus growing in the local lesion
is a characteristic of all forms of the disease, although it varies in dlegree, depending
uipon a number of circumstances. In its most severe form, the toxemia is
responisible for the clinical manifestations of hypertoxic cases. In these cases a
striking feature is the relatively slighlt membrane formnation in proportion to the
degree of prostrationi in(luce(d in the patienit. l'lic membrane may he confined to
the tonsils, or may extendL upwards, involving the soft palate and uvula. Less
commonly, the membranie may involve the hard palate and gums as well, but it
shows little tendencv to spread to the larynx andl trachea. It is relatively deep-seated
in the tissues to which it is attached, and causes locallv considerable necrosis and
much cedema. The glan(ds (Iraining the area are enllarged, and the cellular tissues
of the neck become the seat of a massive cedeematouls swelling. T'his swvelling,
combined with a glandular enlargement, has received the clinical appellation of
"bull-neck." The appearanice is mentioned in the French literature of the subject
half a century ago as "I'aspect proconsldaire"-a somewhat more picturesque
title. Bv whatever name it is known, it is a sign of grave import and is accompanied
by other toxic manifestationis; albuminuria, which starts carl, and persists,
myocardial degeneration, which may leadi to aCute heart failure with fatal
consequences usually about a fortnight from the time of onset of the (lisease, and
subcutaneous and submucous haemorrhages, which are not always present, but,
when found, weigh heavily against a favourable prognosis. Should the victim of

the toxiemia survive the acute stages, he is facled with the prospect of post-
6



diphtheritic paralysis dur-inig convalescence, since a high incidence of post-
diphtheritic paralysis which maxy have late cardiac failure as an accompaniment is
commonl iln hivpertoxic cases. All shades of toxaemia in decreasing severity are
encountered in infectioni with the diphtheria bacillus, from those of extreme degree,
such ats I have (lescribed, to the niegligible toxemia associated with many nasal
infections. It is noteworthy that laryngeal cases are, in genieral, accompanied by
relatixely little toxa'nmia, and( in these cases the memnbrane, though it max' be very
extensiVe, is superficial andl rea(il (letacledl. Deatlh elnsues in laryngeal cases
as a rule eithler fromii sutYocation or fromii ani extenisioni of the memnbranie into the
lower air-passages setting up hronieho-pnieutmionia. Nevertheless, there are some
laryngeal cases which, relieved by Brettonieau's tracheotomy from the danger of
suffocation, die from toxaemia.

It was the earls' recognition of the toxic nature of diphtheria which led to the
preparation of diphtheria toxinl by Roux and Yersin in 1888 in the form of sterile
culture filtrates of the bacillus, which the work of Klebs and Loeffler had made it
possible to identify as the causal organism a few y'ears before. The bacillus, when
grown outside the body', elaborated a substance wvhich could be obtained in sufficient
concentration, in the fluidl medlium used for growth, to kill animals. The discovery
of the toxin and later, by1 Behring, of the antitoxin wvhich was capable of
neutralising it, were the starting-points of a branch of the science of immunology
dealing wvith toxins and antitoxins which has since assumlied almost unbelievably
large proportions. It is impossible for those who have niot dex'oted a considlerable
period to the study of this branch of the science to appreciate fully the overriding
influence which has been exerted uponI its dlevelopmenit by the attention devoted to
diphtheria toxin and its antibody'. 1The!lhave beeni far nmore studied than any other
toxin and antitoxin, and most of the statenments xwhich are made in immunological
literature about toxins andl antitoxins as a whole, are generalisations based upon
experiments with diphtheria toxin and antitoxin. Ihe study of tetanus toxin and
antitoxin, which must claim second place, has, by comparison, been slight. It is,
therefore, imperative that our interpretation of the knowledge xvhich has
accumulated during the course of years should be correlated xvith the facts in the
most comprehensive manner possible.
The pioneers of toxini and antitoxin xvere dloctors in close touch xvith the clinical

as well as the laboratory side of their problems, but from an early date the
production of antitoxin became so important from the commercial point of view
that laboratory investigation xvas clivorced from treatment. The production of
quantities sufficient to meet clinical demands became the aim of manufacturers
rather than the preparation of antitoxin which xvould be clinically effective. The
clinicians, moreover, lullecl into a sense of securitv bv articles in their journals
and by a decline in the severitv of diphtheria xvhich commenced about the time
when antitoxin was first introduced, deman(led higher unitage so as to enable the
therapeutic volume of scrum to be reduced, thus diminishing the risk of serum

reactions which were early recognised as a (lisadvantage in antitoxin treatment.

In the course of time, those engaged in serum manufacture obtained a monopoly
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of research andcl of influetnce, so that in(depen(lenit investigation by members of our
professionl becamiie almost impossible.

It is not surprising, tlierefore, that the first ulnlctiOnl of an11titOXill, namiael)y its
ability to neutralise toxin, shouldl have been forgotten. X'hen dliphtheria, after a
periodl of -ears (lurinig which hvpertoxic cases x,ere uLncommon, began to manlifest
severity oince more, it became apparent that mo(ler-ni antitoxin wNas ineffective for
the puLrpose of neutralisinlg the toxinl pro(luced by the diphtheria bacillus in the
patienit. It is well known to those \\ho have the treatment of such cases entl-usted
to them that antitoxini has relati\ely little influenice on the outcomile, even though
it be administered in enormiious (loses. MIanx\ cases die although thev receive more
thani 100,000 units of anititoxini oni the (lay of onset. It is regrettable that statements
to the effect that failure of antitoxini in thiese cases is due to the fact that it is
administered too late and Inot by the intravenous route should continue to be made.
This fallacy has been repeatecd as recently as January last in a leadinig article in
the "British MLedical Journal" on the "Control of Diphtheria." That it can be
repeated with such apparent authority illustrates the great influence of what may
be termed the official or laboratory viewpoint, since it would be inmpossible for any
member of our profession who ha(d seeni these cases in hospital to write in such
terms. Th'le plain fact is that the antitoxin in Currenit use when injected into the
victims of hypertoxic (liphtlheria often lhas nlo more apparent effect thain an injection
of saline.

It is necessary, in (considering the failure of mo(lerni antitoxini to cope w%ith the
toxwmia of diphtheria in its severer forms, to enquire whether antitoxin was ever
of value in the treatment of toxwnmia of this type. 'I'he evidence that it w-as of value
is to be derived from the second clinical experimeint under controlled conditions
whiclh was conducted when antitoxin was first introduced. 'I'he experiment was
carried out by Roux, Mlartin, and( Chaillou at the I1I6pital des Enifants Alalades
in Paris in 1894. Clinical accouints of the disease as it occurre(d in Paris about the
time of the experiment show that it was not uncommonly associated with severe
toxaemia. "L'aspect proconislulaire," albuminuria, cardiac irregularities, and post-
diphtheritic paralysis were frequently observed, many of the deaths being due
purely to toxaemia. If we consider solely that group of cases among the treated
in which there was no involvement of the larynx, and it is in this group that
deaths explicitly due to toxxemia occur, we find that among 169 cases of bacterio-
logically proved diphtheria there were 21 deaths, giving a fatality-rate of 12.4 per
cent. The controls for this experiment are the cases of similar type treated without
antitoxin at the neighbouring H6Ipital 7Trouisseaui during the period of the
experiment. I'he fatality-rate among the children in this group was 32 per cent.
As controls we may also use the mean fatality-rate in a series of cases of similar
type treated in the Entfants AMalades by Martin and Chaillou without serum in 1891
and 1892, which was 49.2 per cent., and the mean fatality-rate in the hospital for
this type of case for the four vears prior to 1894, which xvas 33.94 per cent.

The statistical evidence in favour of an amelioration of the toxamia by antitoxin
is supported by clinical observations. The authors observed marked and rapid



clinical improvemenlt in the treated cases with separationi of the false membrane
(in most instances) within thirty-six to forty-eight hours. TIhey no longer
encountered cardiac irregularities which had previously been the rule during
convalescence, and there were but a few cases of paralysis of the palate of short
duration. In only two cases was the paralysis more extensive, and one of these
died. It may be objected that dliphtheria was declining in severity at the time that
the experiment wvas conclucted, and this must be admitted. Tlhe fatality-rate in the
type of case uni(ler considerationi had declined from 47.3 per cent. in 1890 to 32 per
cent. in 1893, but it still stood at the latter figure in 1894, as is sho-wn b) the
results in the 116pital Troulsseau. The other objection wlich ma) be made is that the
number of cases treated was small. T'his is likelwise true, but it is offset by the results
of clinical observ-ation in the treated cases ancd bv the smallness of the doses of
antitoxini usedl for treatment. Exact standarclisatioin of anititoxin had not been
achieved at the tinme of the Paris experimiienit, but it is possible to estinmate from
the figures for neutralisationi in laboratory tests giveen b) the authors that the
serum use(l coIntainled about 5() aInd not Imlore thanl 100 unlits per cubic centimetre.
The greatest dose of antitoxin administere(d to an) case did not exceed 8,500 uInits,
and was probably not more thain ,000 unlits. AMIost of the patients received much
less, and(l the inijectioils were given subcutaneously. By contrast, the maximum
dosage of those days correspondls with the MinillLum employed nowadays for mild
nasal cases. It falls far short of the maximiium administered by the intramuscular
and intravenous routes to cases of miioderate severity to-day, With results less
striking thani thosc of the origincal investigators. About the time of the Paris
experimenit plromlising results were also being obtainedl witlh diphtheria antitoxin
in Berlin, and in 1894 Ehrliclh, Kossel, and \Wassermiann puLblished their clinical
experienlces tisinig a seruLm, the antitoxin conltenlt of which appears to have been
in the neighbourhood of one unit per cubic centimetre. TIheir maximuml closage in
aniy case x-as twenty-five cubic centimetres, or about twenty-five uInits, a quanitity of
unbeliev-ably small (limensionis. I have takeen the opinion of those whose clinical
experience Covers the entire period of antitoxin therapy, an(d they have no (Ioubt
that, unit for unit, antitoxin is clinically much less potent thani formerly. It is
difficult to express this decline in potency ill Ilumlerical ter-mils, but it is probably
no exaggeration to state that Imlodlerni antitoxill is less thainl one-tenth as actixe
therapeutically as when antitoxin was fir-st intro(luce(l. 'There is still n1o doubt
that it is a valuable therapeutic agent, if gixven in sufficienlt closes, in cases ill whllich
toxwmia is niot a proimiinent feature. AMost cases ol laryngeal (liphtlheria, for
example, derive great benefit fronm it, andimiild fauCia1l or inasal cases yield to
treatmenit. In cases wxith moderately sevee tox>;emiia, its influence Oll the outcomIle
is more lifficult to assess, ani(i ini severe toxic cases it is dloubtful whether it hlas
any influLencIe at all. It imlist be recalled that severe toxic cases of diphtheria were
well reco- nised bcforc the introdtuction of anititoxini therapv, an(l niot infrequently
recoveredl. Somile timiie ago I was rea(ling AMoore's translation of Donldlers's classic
on ''Accommodation and Refraction of tile Eve,'' prinlte(d in 1864, anid was imost
interested to find(i anl accounit of ana outbreak of typical toxic (liphtheria affectinig
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both children and adults, as does this toxic form, in the village of Bennekom.
Many of the victims recovered after the usual stormy passage so much in evidence
in cases treated with antitoxini at the present time, and the author attributed the
successful outcome to the cauterisation of the local lesion with mineral acids. Strong
cauterisation reduced mortalitv and decreased the incidence of post-diphtheritic
paralysis.
By contrast it is apparent that in our owin time, where severe diphtheria has

revisiteo areas in whiclh the fatalitv-rate was formerly high but had fallen since
the introduction of antitoxin, the antitoxin nox ini use hats been founed relatively
ineffective in coping wx,ith the altered conditions. In 1927 Deicher andl Agulnik
recorded a steady rise in the fatality-rate of (liphtheria in the IVirclio'a' Krankenh ums,
Berlin, from 5 per cent. in 192-t to 26.7 per cent. in the first five montlhs of 1927.
Many of the cases appearedi to give little response to serum therapy, alld the disease
had changed in character from one causing deaths, few in n]umber, amnonig infants
and young children, to oine in which deaths were frequeint equally anmong infants
and children over five y-ears of age. TIhe increased fatality-rate, moreover, was due
not to laryngeal diphtheria, but to toxwmia. Following on this experience,
outbreaks of unusual severity began to be reportedl from all parts of Europe,
including Great Britain andl Ireland. 'rhe failure of aintitoxin in treatment of the
severe type of diphtheria was all the mlore striking owing to the technical improve-
ments whichl hadl ren(lered it possible to give doses of enorinous unitage by the
intramuscular anidi intravenous routes, thereby ensurinig rapidly a very high
coincentration of antitoxin in the blood-stream. The ordler of (dosage employed for
a single case woul(d be capable of neutralising a (quantitV of the usual laboratory
toxin sufficient to kill twelve million gLuinea-pigs in weighlt approximately three
thousand tons.

For a time no explanationi of the failure of antitoxin was forthcoming, but in
1931 Andersoni, Happold, 'McLeod, and Thomson from the Lee(ds School published
their investigations, which showed that different types of dliplhtheria bacilli could
be recognised on morphological, cultural, and biochemical grounds. One type in
particular, which gave clharacteristic colonies on their special medium anid (lifferent
from the others in its ability to ferment starch, wvas foundl to be prevalent in areas
in which the inci(lence and mortality of (liphtheria wN-ere high. This type they
termed "gra-Vis,"'and anotlher, which was foundl in areas in which the disease was

mild, was namedi "'nitis." A\ third type could be idlentified, intermediate in its
characteristics betw%een the two, buLt to this, the ''"internedi(s'' type, its proper
place as a cause of toxaWIlia in diphtlheria wvas not assigned until later. Subsequently
work in Leecs an(l elsewhere proved that the tlhrec types have a clear relationship
to the sev\erity of (liphtheria in (lilTerenlt areas and to the inicidIence of tox-ic
complicationis on the onc hand(I and laryngeal complications on the othelr. In areas

wvhere "gravis" and ''intermedhis'' infectionls abiotund, the fatality-rate in diphther;a
is high an(d the outstanding clinical features of the (lisease are those of toxzmia.
The toxwemia is ouit of proportion to thie extent of membrane forimationi, and "bull-
neck," albuminiuria, subcutancous, and subImucous hwmorrhages, cardiac failure
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and paralysis of greater or less dIegree, are commlloln features of the clisease. \Vhere
the "mitis' type prevails, cases present extensive membrane formation. The
membrane tend(s to be superficial anid, in view of its extent, is associated with
surprisingly little toxwnmia. On the other hand, spread of membranle to the larynx
and trachea is mnore commnloni than wvith the other types. The fatality-rate in areas
in which the "mitis" tvpe predominates is low.

It must, of course, be rccognised that not all infections xvith "gravis" anid
"intermedilis" types of dliphtheria bacilli present the clinical features of toxamia
described above. It is untlerstanidable that not all such strains are of equal
toxicity, and individual variation in resistanice to toxaemia must be allow.ved the
victims of infection. Similarly ''mitis" strainis mav be isolated from some cases
which presenit the features of severe toxic dliphtheria. A slight complicating factor
also is the occurr-ence in certain areas of atypical strains which do not conform
exactl to the three maini types. Ihese atypical strains, which are difficult to
classifv, may be capable of catising severe toxic infections. Nevertheless, the
positioIn as outlined by Cooper, Happold, 'McLeod, and( WN'oodcock in 1936 stands
in the main unchallenged. In an analysis of 5,794 cases of dliphtheria compiled
from many areas they founcd that 2,313 "gravis' infections had a fatality-rate of
13.3 per cenit., 1,993 "intermnediius" infectionis gave a fatality-rate of 8.6 per cent.,
and 1,488 "mlitis" infectionis a rate of only 2.3 per cent. The toxic complications
had a relatively hiiglh incidenice in "gravis" and "'interinedius'' infections, xvhile
the lar -ngeal complications 'were relatively frequent wvith the "'l'itis" type of
organism.
The finidings of the Leeds SchIool conlstittIted a great advance in the study of

diphtheria and( markedl a break from traditioni which was wholly salutary'. Needless
to say, they have been questioned, but they have stood the test of time and are
now firml)- established. \Nith the increase in knowledge which they brought, the
suggestion was at once apparent that the three distiinct types of diphtheria bacillus
each produced a (lifierent toxinl. Experimiienital evidence in support of this hypothesis
was not, however, forthcominlg. On the contrary-, in animal experiments Ino
difference could be shown in the toxinls pro(luced by the three types, and all were

neutralisable by the antitoxin pro(duced in commercial laboratories by the inoculation
of horses with a toxoidl or toxini made from the Park-WN'illiams No. 8 strain, which
is fame(d for its potency as determine(d by its lethal power in guinlea-pigs. This
observation was at variance with the cliniical inefficacy of the same antitoxin.

For fifteen years I have beeni especially interested in the problems of diphtheria,
and soonI after my return to Dublin in 19:38 I began experimental work, with a

view to elucidating, in the light of the newer krnowledge, the conflicting and
contradictory features associated with the (lisease. I had beeni prevented from
undertakiing this investigation in England(l. In Dublin I had the good fortune to

find in Dr. C. J. McSweeney-, M1edical Superintenident of Cork Street Fever
Hospital, a colleague who placed at my disposal not only his extensive clinical
knowledge, but the freedom of his hospital. I canniiot speak too highly of the
facilities granted to me bv Dr. McSweeney and his adlmirable staff. He was at
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the time dealing wNith many cases of the sexerest form of toxic (liplhtheria, and it
was f'rom him that I received enlliglhtenmeint as to the clinical nature of this
coInditioin. It was then obvious to me that the conicept of hypertoxic cliphtheria
currenit in laboratory circles, namely a form of cliphtheria in which the patient is
rapidly overwshelmed by anl overdose of toxini such as that produced in the laboratory
from the Park-WVilliams No. 8 strain, has no foundation in fact. Clinical hypertoxic
diphtheria hadino parallel in laboratory experience. \Vhen guinea-pigs are
inoculated subcutaneously xith qLuanitities of laboratory toxini just sufficient to kill
in four or five clays, the so-called miniimal lethal (lose, they dlevelop a slight local
thickeninlg at the site of injectionl with slighlt necrosis atnd eclema, and post-mortem
show suprarenial congestion, pleural effusion, ain(I coIlgestionI of the initestines.
Larger (loses kill in a sholrter time, but the local lesioil is less than before, and
the post-mortem finidinigs are pleural effusion and sometimes conigestioni of the
sLIprarenial glands. Doses smaller than the minimal lethal close also cause less local
reaction from which the animals rapidly recover anid with fresh toxins, at least,
never (levelop paralysis later. The picture of hypertoxic (liphtheria as it occurs
in the hullmani subject is, therefore, never encountere(d in the guinea-pig inoculated
with diphtheria toxin freshly elaborated by the Park-WVilliams No. 8 strain. The
striking features of the disease as it occurs in the huLman subject are all missing,
there is no massive local lesion xith pronouniced (edema corresponding to "bull-
neck," and no late paralysis. TIhe guinea-pigs either dlie in the first few days with
post-mortem appearanices quite unilike those of the human case or, surviving the
acute stage, rapi(llv return to niormal healtlh.

Reference mav here be ma(le to a suggestion of 'Mueller's in 1941 that the
hypertoxic form of diphthleria may be due to the ability of the "gravis" type of
diphtheria bacillus to elaborate toxin freely in the presence of iron derivatives.
Toxin production by the Park-\VNilliams No. 8 strain takes place only in the presence
of a narrow range of iron concentrationis minute in cuantity. Mueller found that a
"gravis" strain of diphtheria bacillus was able to elaborate toxin freely in the
presence of much higher ironi conicentrations than usual, and suggested that certain
strains are likewise able to elaborate toxin freely in the throat, where the iron
concentration is high and may thus produce the hvpertoxic type of case. This
hypothesis must fail to explain the occurrence of hypertoxic cases, because it fails
to take into accounit the clinical features of these cases. Excessive production of
the classical toxin caninot be the explanation, because the classical toxin does not
cause a massive local lesion and in large (loses kills rapidly with virtually no local
lesion. In the typical hypertoxic case, oni the other hand, there is a massive local
lesioni, and death, as a general rule, only ensues as quite a late event. Moreover,
the failure of modern antitoxini of high unitage to alleviate the toxwmia contrasts

so strongly with the success of the pioneer antitoxin of low uniitage in similar cases
that one is clearly clealing at the bedlside with somewhat more than excessive toxin
production. The sooner this purely laboratory concept of hvpertoxic diphtheria is
abandoned the better, as it is a stumbling-block to scientific progress.

I had abandloned it in 1938 when I started experiments in the laboratory with a
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view to studying miore minutely the type of reactioni which could be obtained in
experimental animals by meanis of preparationis of "'gravis" strains of the diphtheria
bacillus. Starting from first principles, it was apparent that diphtheria toxin as
produced in the laboratory was a highly artificial substance. The reason for this
opinion may be summarised as follows. '1'he strain used for its pro(luctioni is the
Park-Williams No. 6 str-ain originally isolated fromii a very mild case of diiphtheria,
but foundi in the laboratory to be at particulaly-l goo00d stlaini for the preparationi of
toxin as estimated b%y its lethal power for guiliea-pig-s. Dur-ing the perio(l of nearly
fifty years since this straini was first isolated it has been mainitaieled on artificial
culture medlia anld has given off many substrains Nwhich have been selected for
toxin production and( preserved lor furtlher use on the basis of the lethal power of
their toxin for guineai-pigs. In the preparation of laboratory toxin a broth me(dium
of carefullv selecte(d properties is used, and growth is permittedl to continue for
many days tinder condlitions whllich faVOUr oxidative mechlanisms of obtaining
growth energ) such as the diphtlheria bacillus is unlikely to find available when
growing in the throat, where, incidentally, it flourishes on a solid, not a liquid,
medium. A latent period of many hours must elapse following the injection of the
classical toxin into animals before any reaction can be observed, whereas in
hypertoxic dliphtheria the local lesion is often fulminiating, an extensive inflammation
appearing where a few hours previously nothing abnormal was visible.

I found that by growing freshly isolated "gravis" strains from hypertoxic cases
on solid medlia for forty-eight hotirs, washing off the growth with saline,
centrifuging and filtering the superniatant, a preparation was obtained which
differed in its properties from the classical toxin. It was relatively non-lethal for
guinea-pigs, and when injected into them subCutalneously gave little reaction. When
inoculated intradermally it hacd certain distinctive properties. The wheal raisedc by
the inoculation spreadl slowly outwards to attain a diameter of about an inch in
thirty minutes, andi withiin a few hours became covered with a red flush. Some of
the guinea-pigs showe;d evidence of irritation at the site of injection, a symptom
which was entirel)y lackinig with injections of the usual laboratory toxin. The most
interesting results were obtainedl by 'the subcutanieous inoculation of animals with
mixtures of the salinc extracts combined with sub-lethal (loses of the classical
laboratory toxin. By this technique it was found possible to reproduce in the
guinea-pig a close imitation of hypertoxic diphtheria as it is found in human beings.
When fractions of the minimal lethal dose of Park-WVilliams No. 8 toxin were

mixed with varying cluantities of the saline extracts of "gravis" strains of diphtheria
bacilli and inoculated subcutaneously into guinea-pigs at the central point of the
abdomen, the mixtures caused the development in a few days of an enormous

swelling often extending from the neck to the pubis. Death sometimes ensued
about eight days from the time of inoculation when the dose was large enough,
but it was very obvious that the effect of adding the saline preparations was not

to accelerate death. Just as in clinical hypertoxic infections death does not

supervene with exceptional rapidity, so in the parallel condition in animals death
was delayed for a significant period.
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Many of the animals survived the acute stage, and in time the swelling subsided
and a large necrotic slough separated. WXTasting, which is such a frequent feature
of hvpertoxic diphtheria, set in, and between the twenitieth and thirtieth day
paralysis, frequently fatal, supervened. In guinea-pigs dying about the eighth day
the post-mortem appearances w%vere local (edema andl necrosis, large pleural effusion
sometimes accompanied by cedema of the lungs, pale suprarenal glands, and
occasionally small hwnmorrhages in the spleen. -We may probably interpret the
pleural effusion anc3 cedema of the lungs as evi(lences of cardiac failure. IThe post-
mortem findings in the animals hadi a good resemblance to those described by
McLeod, Orr, and W\oodcock in 1939 as foundi in human beings (dying from the
hypertoxic form of diphtheria. The picture was, therefore, complete and it could
be safely stated that the hvpertoxic form of diphtheria as found clinically was
reproducible in guinea-pigs.
The only possible deduction from these experiments was that the full toxwmic

effects of the diphtheria bacillus are the consequence of the combined action of two
substances which are not equally representedl in all types of toxin. B3oth must be
represented in Park-WN'illiams No. 8 toxin, because it is capable of causing some
local cedema and in suitable combination wtith anititoxin may give rise to late
paralysis although, injected subcutanieously by itself, wheni fresh, it never does.
Similarly, both must be presenit in the salinie extracts of "graVis" strains, since
these will, if given in large enough (loses, kill guinea-pigs within a few day's. The
guinea-pig lethal constituent of (liphtheria toxinl which is preponclerant in the Park-
Williams No. 8 toxin I have called Substance A. The second constituent which
preponderates in preparationis of "gravis" strains I have calle(d Substance B. The
classical toxin which has become the stanidard of reference for all diphtheria toxins
andl is that used for the production of (liphthleria antitoxiin and for the preparation
of diphtlheria prophylactics, lhas an overwhelmingly high proportion of Substance A
to Substance B. On the other hand, the type of toxiIn which is of gravest clinical
significance and is responsible for toxaemic deaths in the victims of diphtheria, has
a high proportion of Substance B and relatively little Substance A.

The characteristics of Substance A, its high lethal power for the guinea-pig and
the artificial post-mortem appearances which it gives in the experimental animal,
more especially the deep congestion of the suprarenal glands so rarely met in the
human case, are too well known to require elaboration. It is undoubtedly the lethal
constituent of the toxin, but its action is governed by' the second constituent,
Substance B, which, as we shall see, also influences the neutralisation of Substance
A by antitoxin. One of the most striking features of Substance B is the spreading
effect with which it is associated both on intradermal inoculation and when, in
combination with Substance A, it is injected subcutaneouslv into animals. Inoculated
intradermally, it can be seen to spread through the skin, and in the subcutaneous
experiments recorded earlier it greatly enhanced and enlarged the extent of the
local lesion, and in doing so distributed Substance A more widely through and into
the tissues of the animal, leading to the subsequent cardiac failure, wasting, and
paralysis.
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The work of Feiner, published in 1941, brings a new fact to support this
hypothesis. Feiner has slhownt that paralysis may be induced in guinea-pigs by the
injection of sublethal doses of toxin intravenously, although their injection
subcutaneously or intradermally fails to induce it. She finds that toxins from the
Park-WVilliams No. 8, gra-Vis, ititis, and internmedius strains, all behave alike in
this respect, showing that it is the same constituent (Substance A) which is
responsible for the paralysis in each case. She considers that the origin of the
paralysis is peripheral and not central. The paralysis must, therefore, result from
the wide dissemination of the toxin by the intravenous route. Intravenous injection
is, in this respect, similar in its mode of operation to Substance B, which, by
spreading Substance A widely through the tissues of the animal, can cause it to
bring about paralysis. In recent Years the property possessed by certain biological
extracts of causing spread or diffusion through the tissues by increasing their
permeability has attracted much attention. Duran-Reynals in 1928 first
demonstrated the presence of such a substance in certain organs and tissues of the
bodv, particularly the testis. It was soon observed that this substance was able
to increase the lesion caused by micro-organisms, and in 1933 Duran-Reynals
demonstratecd the pro(luction of a similar substance bv staphy-lococci. McClean in
1936 proved the production of a spreading factor by a wide range of organisms.
The second constituent of diphtheria toxin, Substance B, appears to have properties
very similar- to these diffusing sublstances.

Whlein I had been able to show that cliphtheria toxin is not a single entity, but
is compose(d of two distinct parts, both of w\hich are necessary for the complete
action of the toxinl, it was reasonable to expect that diphtheria anititoxin would be
foundl to conitain two antibodies, onc against Substance A and the other against
Substancc 13. Experimental evidence for their existence in antitoxin was soon
forthcoming, anid it wvas possible to explaini on the hypothesis of tw,vo constituents
of toxini andl two correspondling antibodies in atntitoxin many of the anomalies of
toxin and antitoxiin interactioni which have constitutedl suicl a puzzling feature of
this branch of immunology. Thus Ehrlich's phenomenono, the Danys z phenomenoni,
and the failure ot toxinl andl antitoxin to obey the sinmple laws of chemical
neutralisation, may all be explained fronm consideration of the results of interaction
of a toxinl made up ot two constituenlts with an antitoxin containinlg two antibodlies.
From the practical point of view, the most interest ing feature of the new

hypothesis was that it gave an explanation of the phenomenion of avidity. By an
avid antitoxin is meant one which will combine firmly with antitoxiin. A non-avid
antitoxin, on the other hand, combines loosely with antitoxin, and when a mixture
of the two is diluted, dissociation of the toxinl from its antitoxin takes place. A
mixture of toxin and antitoxin wvhich, in a small volume, appears to be non-toxic
will become highly toxic when madle up in a large volume. It was found that
mixtures of toxin writh anl avi(d antitoxin coul(d by the ad(dition of Substance B be
madle to behave like mixtures of toxiin with non-avid antitoxin. Furthermore, it 'was
shown that mixtures of noni-avid antitoxin with toxini, inloculated intradermiallNy
into animals, spread outwards in the skin in a maniner similar to toxinls rich in
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Substance B. Mixtures of avid antitoxin with toxin on the other hand gave little
spread. These observations suggested very strongly that non-avid antitoxins were
those which lacked the antibody to Substance B. They likewise suggested that the
type of antitoxin which would be required for treatment of the hypertoxic case ;n
which Substance B was being produced in excess, in the body of the patient, was
antitoxin as rich as possible in the antibody to this substance, or in other words,
antitoxin of the most highly avid character.

There was a host of collateral evidence from the literature of diphtheria and the
established facts of immunology to support this conitention. lt is well known that
an animal immunised with two antigens is liable to respond poorly to that which
is in low concenitration as compared with the other. For manly years the toxin of
the artificial Park-\\Williams No. 8 strain preparedl so as to possess as high a
concentration of the guinea-pig lethal factor as possible, irrespective of its other
constituents, had been used as antigen in the immunisation of horses for the
production of therapeutic serum. It was to be expected that antitoxin so prepared
would be of high value in the anltibody to Substanlce A and low in value in respect
to other atntibodies. In the technical developmenits whiicl had takeni place in the
production of antitoxiin, its concentrationi by precipitationi anid its refiinement by
digestion, wlhich splits the molecule of antitoxini, emphasis lhad been laid at all
stages on neutralisation of the guinea-pig lethal factor, whiclh could nlow be
regarded as onl) part of the toxin, namely Substance A. In accordance with what
one wouldl have expected from this neglect of Substance B anid its antibody, it was
knowni that therapeutic anititoxins were at best of moderate avidity as shownl by
Barr and Glenny in 1931. Likewise, as shox-wn by- GlennY, Barr, Ross, and Stevens
in 1932, immunisation of animals with diphtheria prophylactics prepared from the
Park-Williams No. 8 strain commonly results in the production of a non-avid anti-
toxin. From all points of view, therefore, there was an overwlhelming probability
that my view of the nature of hypertoxic diphtlheria and its relation to the failure
of antitoxin in treatment was correct.
Having formulated my hypothesis onl the basis of experimental observation, the

next step was to put it to the test. Horses should be immunised so as to produce
antitoxin, not of high potency, as estimated by its content of standard units, but of
high quality, as showrn by its antibody content to Substance B, of which its avidity
would constitute a reliable measure. For this purpose the animals slhould clearly
be immunised with antigens containinig a highl proportion of Substance B relative
to Substance A, such as might be presumed to liave been used in the early days of
antitoxin productioni. The anititoxin resulting should be estimnated in termis of its
avidity rather than its ullitage, and it should then be tested oni tllc severest types
of toxamic case. \Vhile Willillg to undertake the immnunisationi of horses myself,
it was clear that this type of investigation would have to proceed very slowly with
the limited resources at m) (isposal w.hile, on the other lhand, it was the type of
work which might reasonably be expected to advance rapidly in an establislhmenit
equipped for the production of antitoxin. I was anxious to ensure that a

therapeutically active antitoxin should be made available as soon as possible for the
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treatment of (lipllter-ia anid at the same time wislhed to see the clinical trials of the
antitoxinl w\hich was to emerge trom my! work conduLcte(d in Ireland, since it was
with a grant fromii the Medical Research (otntncil of Ircland that it had been carried
out. It was natural, too, that I shlouldi w%ish to see the clinical trials, in the first
instance at least, coniductecl in Cork Street Fever Hospital, Dublin, where I had
been introducedl bv Dr. 'McSweenev to the clinical aspects of hvpertoxic diphtheria
and where such a trial would, I felt, be carried out to perfection. In these
circumstances I considered the possibility of entering into an agreement with a firm
engaged in the manufacture of anititoxin whereby thev would have six months
knowledge of my work prior to publication in return for which they would endeavour
to suppl) the axvid tx pe of antitoxini for clinical trial by Dr. McSweeney.
The work I have recotinted to you was all comnpleted in 1939 and about the time

that I was conisiderinig the next step I was invited to Lonidon for consultation with
representatives of a firm engage(d in the maniufacture of antitoxini. 'Ihe consultationis
were condctited in such a mainner as to stiggest that a true spirit of co-operation
could be engenidered. \Vhen I mentionied, therefore, that I was considering an
agreement relative to the production of atn improved type of cliphtheria antitoxin,
I was aske(d to give preference to the firm wlhose representatives I vas meeting and
to recommiienid tlhemii to the 'Medical Researclh Couincil of Irelancd. I was promised
every possible assistanice. Conditions, tlherefore, appeared faxourable to my project
for putting m) hypothesis rapidly to the test, antd after I hadl acceded to a request
from the firmn to extenid the period to a year instead of six imonithls, a formal agree-
ment was entere(l inito between the firmii, the 'Medical Research Council of Irelanld,
and myself.
Under this agreement, instead of publishinlg at onlce my paper, which appeared

in the ''JouLrnal of Patholog) and Bacteriology'" in 1940, I allowved the firm prior
knowledge of its conitenits for a year. Ihle paper is published exactly as it was
written in 1939 a year before publicationl, except for such tsual alterationis as are
made in e(litinig. It was in the lands of the edlitor of the Journal (luring the interval.
Owing to circumiistanices whichl I need not recount, it became impossible for the
agreemenit to bear the full fruit wvhich might have been expected and for which I
had hopedl.

Earl) in 1940, however, I visited the serum department of the firm and arranged
that a horse which wa,s unidergoinig immunisationi by the ordinary methods should
be selected otn account of the aviditv of its antitoxin and that the immunisation
should not be pushecd too far. It was well known to me that horses often give an
avid serum early in immuniisation, andl that as they become hyperimmunised the
avidity of thle anltitoxinldeclines. '[his is iln accordanice with wlhat would be expected
to occur if toxin is compose(d of two substances, since early in immunisation the
animal wvould respond(l to both elemiients in the toxini anid later only to that- which
was in great prepont(leranice over the other. 'l'he serum of low potenc) concentrate(d
to retain its avi(litv, was to be sent to Dr. McSweeney for clinical trial. Beforc the
clinical trial I tested it andcl fouLnd it to be highly avid, giving a dilutioin of ]-2.
It was possible to forecast, therefore, to the .Medical Research Council of Ireland
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and to Dr. McSweeney that the special antitoxin woould have a greater therapeutic
value thani ordiniary commercial antitoxinl, sinlce the dilution ratio of commercial
antitoxini is L1.0 or less.

TIhe amount of seruim wlhich becamiie available for clinlical trial was small, but its
effects were strikinig. It was used only on cases of the severest toxic type, selected
by Dr. McSweeney in the light of his great experience, and sixteen of these were
treated, with only one death. TIvwo features of the clinical trials were particularly
noteworthy. One was the excellenit response exoked by doses much smaller than
the 120,000 utlitS of coInmercial antitoxin usually given to such1 cases with little
effect. Onie-third to onie-eighth of the amounit xas enough. The other feature was
the marked and rapid improvement followiing administration of the antitoxin. The
membrane separated rapidly, and cardiac complications, inevitable in this type of
case treated with the usual antitoxin, failed to materialise. It was quite apparent"
that one was dealing with the same order of response to that obtained by Roux,'
Martin, and Chaillou w.ith small doses of serum in their toxic cases in 1894.
When the horse from which the serum 'was obtained was further immunisedl the

expected happened. The antitoxin lost its avidity as the antigen rich in Substance
A and deficient in Substance B continued to be administered. A further sample
of antitoxin taken from the animal was tested by me and found to have a dilution
ratio of 1-0, the same as for ordinary commercial antitoxin. Again I was able to
predict to the Medical Research Council of Ireland and to Dr. McSweeney that
the serum would be ineffective, and this forecast was fulfilled by clinical trial. The
results given by the avid antitoxin could not be elicited with the non-avid antitoxin
taken from the same horse at a later stage of immunisation. Twenty cases were
treated with it, and of these eight died, although they received full doses of
120,000 units.
The hypothesis of two constituents in cliphtheria toxin and two corresponding

constituents in antitoxin had, therefore, been elaborated from first principles and
put to the test of clinical trial with success. Powerful support had also been
obtained for that body of opinion which has maintained that the curative power of
antitoxin and its unitage do not run parallel. Roux pointed out this fact in 1900
and Cruveilhier in 1905. Kraus and his associates, more especially Kraus and
Beecher in 1913, reverted to the problem with a suggestioni that the curative power
of antitoxin was related to the rate of neutralisation of toxin by antitoxin rather
than to unitage. To this property the name avidity was first given, but it is now
used to denote firmness rather than speed of combination, following the work of
Glenny and his associates. As time went on, the clinical aspects of the subject
received diminishing attention, until eventually the laboratory unit became generally
recognised and received the sanction of law, so that those who maintained that it
was not a true measure of therapeutic efficiency had to cease being vocal.

Since the original work was published I have, in conjunction with my colleagues
ini the School of Pathology, advanced further on the road to the production at will
of a therapeutically active antitoxin. Reference to some of our results which will
later be published in full may be of interest. Dr. McNally and I have found, for
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example, that the hvpertoxic form-l of dliphtlheria may be reproduce(l in guinea-pigs
by the injection of sublethal closes of Park-\\Williams No. 8 toxin in combination
with sublethal doses of other bacterial toxinls such as those of staphlvlococci and
Cl. welchiii. This result suggests that other bacteria produce a factor corresponding
to Substance B. Testicular exttract has also beeni successfully used to fulfil the
same role. In view of McClean's statei,ient in 1941 that only a small proportion
of diphtheria bacilli produce detectable amounts of diffusing factor, Dr. Baker,
Dr. Balch, and I have investigated the questioni in two separate series of fifty strains
isolated from throat-swabs of cases, senit to the laboratory for diagnosis. WN e have
found that, with one or two possible exceptions, a diffusiing substance was produced
by all. McClean appears to have been influenced in hiis opinioin by his failure to
demonstrate the production of hyaluronidase by diphtheria bacilli. Hyaluronidase
is an enzyme which hydrolyses the hvaluronic acid present in the mucin of svnovial
fluid, vitreous humour, umbilical cord and skin, and, as shown by Chain and Duthie
in 1939 and 1940, acts as a spreading factor. It has been showin by Hobby,
Dawson, Meyer, and Chaffee in 1941 that other substances beside hyaluronidase
can caulse spread in the tissues so that the failure to dlemiionistrate hyaluironiidase in
diphtheria cultures caninot be interpreted as nleaninlg that diphltlheria bacilli produce
no spreading factor. It is a matter of simple experinment to clemonstrate tmat they
do, and there is ample evidence to linlk this spreadinig propert) wxrith the behaviour
of Substance B.
We have also begun the immunlisationi of lhorses witlh antigens hiiglh in conitenit

of Substance B relative to Substance A, in order to obtain sera wllich will be
therapeutically active in the treatmiienit of the toxawmia of diphtlheria.

WVe may nlowN, turn to a consi(lerationi of the presenit positionl of diphtlheria
prophylaxis. WN'hen diphtheria prophylaxis was first introduced, it was expected
that its application WoLIld rapidly leacd to the eradicationi of the dlisease. It is now
recognised, oIn the other hand, that cases of diphthleria not infre(iuenitly occur amnonig
those wlho have beent artificially immunnised, althotugh a notable degree of success
in the re(luction of the incidence of the disease appears to have beeni achieved by
immunising agents in certain areas. The application of prophylactic measures has
been most complete in the United States of America and in Canada, where, in some
cities at least, a marked reduction in incidlence has followed the intensive application
of immunisation. In T)oronto it has proved3 its vorth, as nowhere else, since in
1940 there was not a sinigle case of diphtheria in the city wlhere ten y'ears previously
there ha(l been more than a thousand cases annually. The American experience
must, however, be v-iewed in the knowledge that diphthleria on the North American
continent has always been of a mild character. TIhe gravis tVpe of dliphtlheria was

unknown there, ulltil in 1941 it wvas reportedl that a ntumblher of cases occurred in
Halifax, Nova Scotia, the infection presumably being imported by evacuees.

Whether there have been anv furtlher outbreaks it is; not possible to say at the
present time.

In areas in whiclh diphtheria has been of a severe clharacter anid associated with
a high incidence of toxemia, the occurrctce of cases in the artificially immunised
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is comparatively commiloni. 'I'he relevant proportion in which these cases occur is
difficult to estimate owing to the faulty methocds used in the presentation of official
statistics which have a bearinig on the point. It is useless, for example, to state
that in a certain area so many cases have occurred, mentioning a large number,
and that a small number, also mentioned, were in immunised individuals. One
has to know the relative incidence in the two groups in order to be able to form a
proper estimate of the value of immunisation. The only reliable published work
in relation to the statistical aspect in an area in which the disease has been severe
is that of Glover and WIright in 1942. 'I'hey found that in the Liverpool area,
immunisation undloubtedlv conferred protection, btut were not satisfied that it was
as effective as might be expected. So many factors have to be taken into
consideration, that it is most difficult to arrive at definite conclusions,
but I must refer to the statistical study of diphtheria in Dublin shortly to be
published by my colleague Dr. J. C. Gaffney of the School of Pathology,
'I'rinity College. In addition to studying the trend of diphtheria in Dublin over a
long period of years, Dr. Gaffney has attempted to form an opinion concerning the
influence which immunisation has had and is likely to have on the disease.
Circumstances were faxvourable, since in 1941, owing to a big immunisation
campaign, the proportion of chidlren undler 15) who had received immunising
injections was raised to sevenity-five per cent. Dr. Gaffney found that immunisation
had a definite protective influence but that the likelihood of contracting the disease
after immunisation varied with the severity of the disease prevalent at the time.
Assuming that the incidence in the immunised was the same as that in the non-
immuniised, it was possible to calculate a figure for "expected" cases. This
represented the number of cases which might be expected to occur each year in
the immntnised group if immunisation had no protective action. By comparing this
figure with the actual number of cases occurring in each year in the immunised
group, a good indication of the effectiveness of immunisation as a means of lowering
the incidence of diphtheria could be obtained. The ratio of expected to actual cases
varied from 2.8 to 1 to 9.9 to 1, showing that in some years the influence of
immunisation as a means of prophylaxis was of a low order. The author was able
to conclude from his study that, in spite of the fact that seventy-five per cent. of
the children were immunised, a wave of diphtheria was due to strike the city. His
conclusion has had remarkable confirmation, since in the first two months of this
year there have been 283 notifications-a number greater than previously recorded
in any year. Many of the cases are in immunised children.
There is not much doubt that the use of prophylactics lowers the fatality-rate in

those who contract the disease after immunisation. Accurate statistics are again
difficult to obtain, and the extent to which the fatality-rate is lowered cannot,
therefore, be readily assessed. It will take further investigation over a longer
period to decide this point in a manner acceptable to the medical scientist.
The finding that the incidence of diphtheria among the immunised varies with

the prevalent severity is what may be expected fro'm the use of the current
prophylactics. They are prepared from the toxin of the Park-Williams No. 8 strain.
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The two guiding principles in their production are to ensure that they will give the
maximum responise to the guinea-pig lethal or Substance A factor of toxin on
injection and that they wvill cause virtually no reaction in the inoculated subject.
Thle second aim is probably not entirely compatible with the establishment of
complete immunity by artificial means. It has to be borne in mind that the majority
of the population in an urban area fail to contract diphtheria, although exposed to
risk equally witlh those Nho do. Instead of contractinig the disease, tlley become
firmly imniunised by niatural processes which it should be our aim to imitate as
closely as possible. Too much insistence on the avoidance of reactions, as I poilnted
out in 1939, has led to the abandonmeint in these countries of the use of formol
toxoid, the only prophylactic which could be regarded on theoretical grounds as
pro6ding a prospect of complete success in immunisation, by reason of the fact
that it is a preparationi incorporatinig the whole toxin of the diphtheria bacillus. The
Toronto experience with formol toxoid, useed, it must be emphasised, in accordance
with the hiighest scientific principles, is a lesson to be studied, even allowing for
the fact that the diphtheria prevented was of a relatively mild character.

I'he otlher prophvlactics, toxoidl antitoxini floccules and(i alum-precipitated toxoild,
may be regar(led as partial antigens, in the senise that their emphasis is on only
one fractioI of (liplithicria toxinl, name1ly Substance A. The introduction of alum-
precipitate(l toxoid has b)rought contusion of' thought inlto the -whole question of
immunisatiou. Alum-precipitated toxoi(l was originally suggested as a prophylactic
agent lecause it was believed that it woul(d pro-ide a rapidl rise in antitoxin titre
with only one or at imiost two inljectionis. The possessioni of this property wouldl bc
the sole exculse for illtroducing anl inisoluble precipitate inito the tissues xvith a view
to conferring imnmunitv, anid is the only atgument wkhich could be employed in its
favour. As alum-pr-ecipitated toxoidl has failed to achieve the result expectecl of
it, the SLugestionh11as recently beenl made in the editorial of the "Britislh Medical
Journal" referred to previously, that three or more (loses shouldl be given. It is
thereby a(dmittedl that this proplhlactic is tno better anl immunising agenit than
formol toxoid or toxoil antitoxin floccules, an(l its use should, oni account of its
objectionable properties, be abaln(lonied altogether in viewv of the fact that it has
failed in the only respect in \\which it wvas believed to excel.

Thle interpretation of the Sclhick test as a mneasur-e of immnunity is also question-
able. .\ negativ e Schiclz reactioni is commonly interpreted as equivalent to

immunity to diphltlheria. Scientifically speakiilg, this initerpretationi is not correct,
since a negative Schick reaction is niothing more thani an inidicationi of the presence
of diplhtheria antitoxin in the blood. It (loes not allow for the quality of the
antitoxin presenlt andl is but a rough in(lication of quantity. Immunity is a much
more complex matter than the mere presenice of antitoxini in the blood, annd
experience teaches that the majority of those who are Schick-positive at an early
age are also immunie because they never subsequently contract diphtheria. As they
grow ol(ler they un1louLbtedlv become Schick-negative, but there is no evidence to
shlow that they are in conlsequenlcem'nore immunie thani they were earlier in life. TIhe
oinly acceptable test of immunity is failure to contract the disease although freely
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expose(l at all times to the risk of inifection, and this, inot the anltitoxini colitent of
the blood, must likewise in the present state of our kinowledge be the acid test of
diphtheria prophylaxis.

In view of the imperfect weapons at our (lisposal for the eradication of (liphthieria,
it is of great importanice that we shiould use them to the best advantage. Our
present experience shows that it is impossible to conifer complete protectioll on all
susceptibles by oIne, two, or three injectionis only of the available prophylactics.
In consequenice, promilises of protectioni froml tle LIsLial two or three inljectionls are
harmful because they are misleadinig both to parenits and to the genleral practitioner
on whom the oiLus of (liaginosis f'alls if the disease be conitracted later. Until such
time ats more effective prophylactics cani be prepared, an attack on diphtheria to be
completely successful IllUst niecessitate repeated injectionis of the existinig prophy-
lactics durinig the imiost susceptible perio(d of life, say between the ages of six
months anid tein years. Such a series of injectionis Would start with a course of
prophylactic, preferably formol toxoid, at ani early age, anid subseqluent injcctions
xv-ould be adl-miinistered in succeeding years, tlleir niumlber- being determineil by
experienice rathier thlani relialnCC UpOIn the Schlick test. It is possible that diphtheria
mav l)e abolished it the Current prophvlactics be employed in this wvay. The
availcle evidence (loes niot suggest that less w ill do.

XV'itlh this plea for a more conisistent outlook; oln thlC )rol)lells of diiplhtlheria
prophylaxis I must cnd. I loolk forxvard to the time w\,hen the outstanding questions
of (liphtheria w-ill be vi-ewed in a scienitifically dletachedl spirit unlfettcred by questions
of policy and opportunity. If I have appeare(d to speak very plainlyl, it is because I
speak professiolally an(l ill memimoNr of onc who was estcemed as ani outstanding
ornamenlt of ouir profession. WN e of the iliis Ilmldical schlooIs have a great tradition
to uphold, and it hias been 1our pri(le that wc havc always reftIsed to accept wvhat is
contrary to reasoni aind observationi irrespective of its sponsors. Robert Campbell
upheld the traditions of Irish meelicine in their- best form (lurinlg his lifetime. He
was, moreover, devoted to child(ren and never sparedl himself in his efforts to
improve their healtlh and(1 happiness. Diphtheria is primarily a children's disease
and annually takes its heavy toll from among their nuimibers. lt is otur duty to see
that we do not fail them.
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BELFAST AND COUNTY ANTRIM BRANCH

THE honorary secretary and treasurer of the Branch begs to acknowledge with the
varmest thanks of the chairman andl Committee, donations and subscriptions for
the financial year ending 30th April, 1943, aimiountinig to £283. l0s. 6d. For the
second year in succession gifts have exceeded the anmount of the grants made to
widows and dlependlants, ancd this ha(d not been the case for many years. Five
subscribers have become life members, but intend to conltinlue their annual sub-
scriptions, and twelve new subscribers have been enrolled. Ihere are, however,
still some hundreds of medical men and women in Belfast an(d County Antrim-
as in other parts of the country-w,ho, as yet, give nothing to this our ow%n charity.
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Medical Students and the Teaching of Midwifery
By C. H. G. Macafec, M.B., F.R.C.S.(ENG.), P.R.C.S.(I.), F.R.C.O.G.

Opening Address, RIoyal Victoria Hospital, Belfast, Winter Session, 1942

LADIES AND GENTLEMEN,
As a member of the Honorary Medical Staff it is mv

pleasant privilege to welcome you at the opening of the winter session.
I regret that for the fourth year in succession the orator has to address you with

the country still at wvar. It is the hope and prayer of all that my successor can speak
to xou with a world at peace.
You are studenits of a hospital which, while young in years, is old in traditions

of work and achievement, and it is for you to add to those traditions.
It has been said that history, which appears to be the story of great men and

famous occasions, would have only chaos to chronicle were it not for the fidelity
and good work of multitudes of men and women wrhose name no man remembers.
The history of a teaching-school probably depends on the great men of that

school, but its dailN reputation depends on the hundreds who work within its walls
and leave its precincts with their services unrecognised.
The reputation of this hospital is always in your hands, not only as students

in your daily contact with the sick in the wards and out-patients, but also as house
surgeons and house physicians, and later when you leave us to go into whatever
branch of medicine you select.

Mlany of our past students are serving with His Majesty's Forces, and we are
justly prou(d of their achievements. Some of them have lost their lives in the
country's service. \V e honour them, mourn them, and sympathise with those who
have been bereaved. Others would have been preparing for higher degrees to
qualify themselves for hospital appointments. For them also the sacrifice is great.
The Honorary Medical Staff is still under strength as the result of the absence

on active service of four members-Lieutenant-Colonel J. T. Lewis, who,
unfortunately, is a prisoner of war; Surgeon-Commander R. S. Allison, Surgeon-
Commander F. A. MIaclaughlin, and Mlajor C. A. Calvert. In addition, the
following members of the auxiliary staff are also serving: ILieutenant-Colonel
HowN,ard Crozier, Lieutenant-Colonel Ian Fraser, Surgeon-Commander H. E. Hall,
Mlajor J. C. Davison, Major J. Houston, Major David Craig, Surgeon-Lieutenant
WV. Lennon, Major Eric MIc'Mechan, Major R. WV. Strain, and Captain D. J. C.
Dawson. Their absence has naturallv increased the difficulties of clinical teaching,
and we hope that circumstances will soon permit of their return.

In the past year death has deprived us of two colleagues. Dr. J. S. Morrow, a
member of the active and consultant staff since 1903, died in April of this year. As
a physician on the active staff for twenty years, he gave of his best to the hospital.
During the last wsar he served in the R.A.M.C. on the hospital ship Britannic, and
during this war, in spite of failing health, he rarely failed to fulfil his duty as
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medical adviser to the firm of Harland(l & WVolff by acting as medical officer on
newly equipped ships undergoinig trials at sea under war conditions. In many ways
Dr. Morrow was a remarkable man. As an after-dinner speaker ancd raconteur he
had a style all his own, and his reminiscences of the earlier days of this teaching
school were instructive and amusing. His call, as he would have wished, was
sudden, within sight of the Mourne Mountains, near which he had spent many
happy holidays. Io his devoted wvife we tender our deepest sympathy.

The death of Lieutenant-Colonel A. B. Mitchell on 3rd September means the
removal of a landmark in the history of this school. He was associated with this
hospital without a break for fifty-two years. His long and varied life formed a link
between two important epochs of medical history. He had the experience of
knowing men like Pasteur an(d Charcot and of having been a pioneer in the earlier
days of aseptic surgery. I have heard him describe himself as a "lucky man."
Many men are lucky without having the ability to benefit either themselves or others.
Fortunately, "A. B.," as he was popularly and( affectionately known, had this
ability. In addition to being a brilliant surgeon, he was a skilled and unselfish
teacher who encouraged his junior colleagues to emulate and excel him. He has
left behind him pupils who have Inot only enhanced the reputation of this hospital
as members of its staff, but in this w%ay have added to his.

Of his public services y-ou are all aware. His activities in sport, surgery,
university and hospital administration and in politics illustrate the tireless energy
of the man. His true w%orth will be only appreciated when the history of his time
comes to be written. To his wife and family we extend our cleepest sympathy.
To some at the present time this annual function may seem purposeless and time-

consuming, but the addresses of my predecessors have been such valuable
contributions to the annals of this school that, for this reason alone, the address
fulfils a useful purpose. For myself I should prefer to be a member of the audience
rather than try to emulate the addresses of those who have gone before me.

In proposing a vote of thanks to a previous orator, the late Dr. Maitlan(d Beath
said that an openinig address might take the form of a sermon, an address on some
subject of general interest associated with medicine, or on some subject in
connection with the speciality to which the orator belonged.

I do not feel old enough or experienced enough to give you a sermon. I belong to

that small repressed but irrepressible group of the staff, the gynaecologists, a

representative of whom may stanid on this platform only once in six or seven years.

I feel therefore that I should be failing in my duty if I did not take as my subject
one which had special reference to the branch of medlicine which it is my privilege
to practise.
A physician of this hospital otnce sai(d that the obstetricians had boosted their

subject until they had raised it to a level that was far above its importance. I
disagree with this opinion, ancd I propose to take as my subject this morning

Medical Students and the Teaching of Midwifery." Perhaps when I have
finished you will appreciate the necessity for any boosting that has been done and
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the debt we owe to our predecessors for advancing our subject to its present
deservedly important position.

IThe Art of Obstetrics is age-old, and (leath in chiklbirth as old as recorded
history, but the recognition of the necessity for any instruction in its conduct or
pathology is of relatively recent origin.
The records regardinlg the teachinig of midwifery are remarkably meagre, but it-

would appear that up to the beginning of the eighteenth century any teaching,
carried out w,vas restricte(d to Paris and was largelv for the benefit of midwives.,
In the seventeenth century the Freiich hospitals, particularly the Hotel Dieu, had
openeci their lying-in wards for the instruction of both male and female students,'
but it was not until 1720 that Gregoire the Elder founded the first obstetrical clinic.,
for teachinig purposes at the Hotel Dieu.

Prior to this date men had practised midwifery in France probably as the result
of the example of Louis XIV, who entrusted Jules Clement with the care of one
of his mistresses at her confinement in 1663.

It may seem strange to a present-day audience that I have taken the trouble tol
note that men practised midwifery in the seventeenth century, but although Soranusl
in the second century taught andl practised the care and assistance of women in
labour, this custom disappeared two centuries later, and for over twelve hundredj
years the practice of midwifery was not only ignored by the physician, but his
participation in it actually prevented by law.

This exclusion of men from the study of childbirth had risen to such fanatical
heiglhts that a Dr. \Vertt of Hamburg, in 1532, put on the dress of a woman to
attend anid study a case of labour. On being detected he was burnt to death.
The antipathy to men-midwives may have been due to the fact that parturition

was looked upon as a normal physiological function-a function to which women
should( only attend women. In dealing with abnormalities, the midwives were so
ignoranit that they wvere of little use, and the physicians wvere little better, as they
were precluded from the necessary preliminary training and experience of normal
cases.

W/Ve have few records of the nature of the teachinig in the Paris hospitals, but
from those in existenice it would appear that the facilities were poor and the quality
of the teaching indlifferent.

For example, we readl that Ambrose Pare's (1310-1590) interest in midwifery was
probably arouse(d "in the Hotel Dieu, where the abominable practises of many of
the midwives must have filled him with horror." In 1639, in Paul Portal's (1630-
1703) time, the lying-in pavilion in the Hotel Dieu is described as "a semi-basement
room having windows on one side, an(d so damp from the periodic overflow from
the Seine that in 1660 other quarters were found."

It is also stated that at this period the ward was dangerously overcrowded, four
or five women being in the same bed. The beds, I understand, were four and a
half feet wvide, but is it any wvonder that in one epidemic of puerperal sepsis in this
ward only one woman in twentv survived?
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The training of midwives in France was largely done by the apprentice system,
anid it was not until 1745 that Jean Astruc (1684-1766) was appointedi to give a
course of lectures to the midwives and their pupils. This was recognised as a new
departure in French medicine, although for nearly a century before this doctors
wishing to study midwifery xxere compelle(d to seelk obstetric experience in France.
As Sir Feildiing Ould, a contemporary practitioner, said, "the opportuniities that
are there met with, are no where else to be founid, without which it is hardly possible
to be an Adept."
The teaching of midwives in Paris durinig the latter part of the eighteenth century

was well in advance of the age, and( with the foundationi of the Paris MIaternite
at the close of that century, the midlwxives received instructioni for tvelve months
from both the Professor de l'Ecole a'Accouchment and the Sage Femme eni Chef,
and at the termination of this time thev ha(d to pass an examinationl before being
permitted to practise.
The medical student, on the otlher hand, appears to have been neglected. \Vhen

Smellie visite(d Gregorie's Clinic in Paris in 1740 he expressed disappoilntment with
the character of the teaching and( practice of midswifery in that city.

A pamphlet published in 17.50 gives a description of Gregoire's teaching. His
course of lectures was divicded into twro parts, namely Theory anld 1'ractice, which
together occupied three months.

His theoretical lectures are (lescribed "as being indifferent, but his practical ones
pretty good, as he relates many cases and makes ju(licious and good observations."
The fees charged for Gregorie's lectures are also recorded. " The expense is eiglht
livres to see him deliver a natural case, eighteen to see him turn andl deliver by
the feet, one guinea if he (lelivers by instruments, and if a pupil (lelivers any
unnatural case, he pays two guineas and the same for a course of lectures."

About the middle of the eighteenth century an edict of the French government
closed the Hotel Dieu to medical studenits on account of their indecent behaviour.
The students had evidently forgotten the advice of Pierre Dionis, wvho laidl dowin
the attributes necessar) for the surgeon who practises midwifery. He states
Surgeons ought to be 'well-bred menl, skilful and able in their profession; but

especially those who practise midwifery. Clow%nishness is somewhat pardonable in
an Armv, Town, or Hospital Surgeon, but 'tis intolerable in one who has to do
with Ladies, wN,ho value themselves upOn being more nice than men, anld who are

apt to be affronted, if he commits the smallest blundeler, or drops but one unguarded
Expression. . He must make no remarks upoIn what passes in time of Labour;
and in a wor(d he must shew himself a perfect honest MIan, xNxho squares all his
Actions by the XV'or(d of God. He must therefore be virtuous, of' a sweet temper,
affable, full of compassioni, atn(d always contenite(d with any hanidsome or modieiate
fee that is given him.'"

Mauriceau (1637-1709) in (lealinig witlh this subject also mentions thlat "He ought
to have a pleasant Countenance and to be as neat in his Clothes as in his Person."
But he ad(is "Some are of opinionl, that a Practitioner of this Art ought on the
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contrary to be slovenly, at least verv careless, wearing a great Beard, to prevent
tlle occasion *of the Husbandcl's Jealous) that seinds for him."
The closure of the Hotel Dieu had repercussions Inot only in France but also in

neighbouring countries. In France it meant that the great central fountain of
obstetrical teaching dried up and( that individual teachers of varying skill and
knowledge competed for the available stuclents.

Tolver, a London practitioner, describes the competition between two teachers
Levret (1703-1780) and Payen . The latter evidenitly conducted his classes at a
cheaper rate than the former. Tolver's description of Payen's classes is rather quaint.
He says "Here barbers, women and( regulars promiscuously assemble and are
present together on all occasionis. A circumstance very disgusting to the gentleman,
and frequently repugnant to the (lelicacv of the Briton. There are, however,
advantages attendinig this course that inducc manay to begin with him before they
go to Mr. Levret; such as frequent opportullities of touching and real deliveries."
The so-called "TIouching lessons" wvere held each week, and each student present

could examinie every case. For this the studenit paid six sous to the patient, and,
as Tolver says, "it is in his choice to dlo the wvhole number present or as few as he
pleases, agreeable to hiis pocket or inclination.'
The midwives of Paris made a business of supplying cases for the students to

deliver privately, and the charge for this varied accordinig as the student watched
the midwife deliver or he delivered the case himself. If he delivered an abnormal
case he paid the midwife double the fee for a natural deliver.

rhis semi-apprentice sYstem was similar to that which had been in vogue in
EIngland for man) years.

In the British Islands the closure of the Hotel Dieu in the middle of the eighteenth
century had also an important effect. At this period in England the practice of
midwifery was almost entirely in the hands of midwives, and the only method by
which a student could receive instruction was by apprenticeship to a recognised
practitioner. Naturally, the quality of the teaching was poor, as the teacher himself
had never been taught.

In the early part of the eighteenth century the position of midwifery in London
was deplorable in the light of present-day standards or even compared with Paris
at the same period. It was not until 1721 that there is any record of lectures to
students, and these were delivered by a Dr. John Maubray. In his advertisement
of these lectures he states "but because the theoretical part is not altogether
sufficient for the full instruction of such as design to apply, themselves in this way,
the doctor proposes also to find them that enter as pupils proper subjects and
sufficient opportunities for practical experience. . .
He also stated that he had "at great expense and trouble provided a sufficient

number of pregnant women upoIn whom the student would occasionally, perhaps
once a week, practice the touch; and when the women fall in labour the students
w.ould have the performance of the deliveries every one in his turn." 1Fhere is no
record of the fees charged to recompense him for "his great expense and trouble,"
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but his course conisiste(1 ol twenty private lectuLres given every Tuesday an(l
Friday in his lhouse in New Bsonid Street." Maubray stated that the "Fwo courses
may be sufficient to (fualif) students andl dutiful hopefuls. [The listilnction is not
quite clear.] Thus in four to five months' time he imav accomplish andl perfect
himself in this our noble art of midwvifery.''
While beinig far from a scientific or accurate teacher, Maubrav must be

remembered for two facts, that he was the first B3ritislh obstetrician to lectuLre to
students and he was the first to adv-ocate the institutioni of hospitals for lying-in
women.

In spite of this effort by Maubrav it was twelve years later, in 17.36, that a Mlr.
John Douglas wrote a pamiiplhlet in whlich he expressed surprise that ''XVhilst other
departments of surgery have been practised and imlproved bv men, the operations
necessary for the safety of women in labour, an(l their children; operations of
more consequenice to mankin(d thani all the rest; operationis so often waanted, so
difficult maniy timnes to perform, and( upon which always two, and sometimes more
lives depend, seem to have beeen lelt to a parcel of ignorant women or to men little
better qualified thani they."' The importance of this pamphllet is in the suggestions
made by Mr. Douglas for the improvement of midwifery practice.
He advocated (1) Proper courses of instruction for midw,vives, (2) IThe

establishment of a maternity hospital in London to accommodate two to three
hundred poor wvomern at the public expense to be used for the teaching of midwives,
(3) A final examination before a certificate to practise is granted, and (4) That the
same procedlure should be set up in the principal towns in the kingdom. TIhere was,
however, Ino mentioni of the medical student in this scheme.

It is during the niext few years that the effect of the chanige in the positioni of
the Paris obstetrical school becomes apparenit.

In London in 1739, three years after Douglas's pamphlet, a lNing-in hospital
was started in Jermvn Street by- Sir Riclhard Mianningham (1690-1759). This
hospital wras situated in a renited house close to Sir Richard's consulting-rooms in
the same street, ancl was the forerunner of Queen Charlotte's Hospital. This was
the first attempt to segregate lying-in women in a public charity and to provide
clinical institution for students, doctors, atnd nurses which had ceased to be
available in suitable form in Paris. The same year saw the arri'val in London of
William Smellie (1696-1763).
The many able and merited tributes paid to the memory of \Villiam Smellie render

further praise from me unnecessary. But no history of the teaching of obstetrics
would be complete without some reference to his work-w\ork which earned for
him the title of "Master of British Midwifery."

Smellie, born in 1696, practised as a general practitioner in Lanark for nineteen
years. Confident in his abilities, he moved to London in 1739 and visited Paris in
1740. In 1741 he established himself as a practitioner and teacher of midwifery
in London. This date marks a new era in the teaching of obstetrics in these islands.
The science of obstetrics was not seriously taught until after 1741. After this

date the influence of Smellie's methods began to be felt.
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His method of teaching was largely practical instruction at the bedside of poo
women in the slunms in London, but he also gave systematic lectures. These
lectures, wvith his AAnatomical Tables, run to 456 pages, and one finds that many
of the obstetrical inanceuvres, recommended by xvriters of the present century and
to which their names are appended, were advised and practised by Smellie as long
ago as 1752. The beautiful and accurate drawings, taken from dissections made
by himself, would enhanice any modern obstetrical work. His course consisted a
first of twelve and latei- of eighteeni lectures. The fee for one course was thre
guineas; for two courses, five; for two imlonlths or four courses, nine; for thre
moniths, twelve; for six mointhls, sixteen ; and for a year, twenty. The student had
also to pay six shilliings towards a fund for the support of the poor women, and a
sum of from five to tenl shillings for each case personally attended. And yet he was
accused of unIdercuttinlg his colleagues.
The thoroughness of his method of teachinig is revealed in the following remarks

taken from the preface to his lectures. "Nor will the reader, I hope, imagine . . .

that this treatise is cooked up in a hurry, when I inforrm him, that about six year
ago I began to commit my lectuires to paper, for publicatioin; aindl from that perio
have from time to time altered, amended, aind digested what I had written,
accor(liing to the new lights I receixed froimi study and experience."

His teaching was obviously appreciated, as he attracted large numbers o

studeents andl dloctors. In the course of ten years he hadl attended an(d instructed
lhis pupils in 1,150 cases, ha(d ha(d 900 pupils, and had given 280 courses of lectures.i

TIhis main, -who conitributed so much, gave the following admoniition at the,
conclusion of his historical intro(luctionl to his lectures \''e find,"' he says, "among
the ancients several valuable jewels, buried under the rubbish of ignorance and
superstitioin; because the assistance of mlen was seldom solicited in cases of
Midwifery, till the last extremity; andi those (lisadvantages being considered, we
ought to be surprised at fin(ling so manyv excellent observations in the course of
their practice; and be aslhaIne(d of ourselves for the little improvement we have
ma(le in so many cenituries, notwithstatnlding our opportunities and the advantages
we had from their experience."

In addlition to traininig stucdents, Smellie evidently trained midwives as well,
because in describinig one of his cases he says: "'Mrs. 'Moore, now Simpson, whom
I had taught, anid kept otn purpose to attend all the labours with the pupils in the
teaching way, was first calledl. She had assembled about ten of the gentlemen."

In his book of lectures he devotes a section to the qualifications necessary for
doctors, nurses, and midwives. Of the nurses he says, "Nurses, as well as
midwives, ought to be of middle age, sober, patient, and discreet, able to bear
fatigue and watching, free from external deformity, cutaneous eruptions and
inward complaints, that may be troublesome or infectious."
As a clinical observer, practical teacher, skilful operator, and author, Smellie's

contribution to the knowledge of the theory and practice of midwifery is outstanding.
The impetus he gave to the teaching of midwifery in Londlon was probably
responsible for the establishment of some of the lying-in hospitals of the period.
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No reformer is free from criticism, and the severity of the criticism is often in
direct proportion to the value of his work.

Smellie was attacked for his reforms in the methods of teaching and practice
of midwifery from many quarters, but, as one would expect, the most severe
criticism came from his colleagues ancd the midwives. Tlhe midwives were
particularly vicious in their attack. One famous London midwife, MIrs. Nihell, in
A pamphlet attacking Smellie, referred to him as "a great hiorse godmother of a
he-midwife. " This attack by the midwives appears to have been most
unjustifiable, as Ino one recognised better thani he the value of a skilled midwife,
and this fact is frequently illustrate(d in the descriptions of his cases.

Spencer in r-eferrinlg to Smiellic makies the following remnarks :- "Vithout
powerful friend(s to help him, without the advantages of a hospital clinic, but
attending and teachlinlg in the homes of the poor, by sheer devotion to his art, he
raised himself to the foremost position in hlis profession, wvhich he enhanced by
many original contributionis."
From 1736 to the end( of the eighiteeInthl celntuLry teaclhers of midwifery in the main

centres of the British Isles realisecd the necessit) of Inot only providing
accommodation for the parturient woiniM, buLt also inistructioni for the medical
student. As a result of the efforts of many prominienit teachers, we find maternlity
hospitals being established in the principal cities of the kingdom.
Of the maternity lhospitals fotLn(led dutiring this period, the Rotunlda was the

second and our owni the sixteenth.
In London, followving the establishment of maternit) hospitals andl the institution

of clinical teaching in them, John Leake (1729-1792) appears to have been an

outstanding teacher. He established the NewN \Vestminster Lying-in Hospital in
1765, an(i allowed wvhat he described as "ten-guinea pupils" to attetnd for cliniical
instructioni. \V'heni two or more pupils entered at the sanme time, the fee was nine
guineas. He also announiced in all probability the appoinitmelnt of the first obstetric
house surgeoni in Great Britaini. This officer was entitled to what Leake called
"privileges extraordinary," w!hich inlcludled "a double share of labours" andl the
attendance at all "Praeternatural and laborious labours as Dr. ,Leake's assistanit."

I have mentioned this as probably the first instance of an obstetric house surgeon
in Great Britain, because eight vears previously assistant masters had been
appointed in Ireland in the Rotunda.
The assistant masters were thus the first residlent obstetric officers in the

British Islands.
Edinburgh has the distinction of having appointed the first professor of midwifery

in 1726. In this near a petitioni was presented to the Town Council by a M1r. Joseph
Gibson, a surgeon of Leith, regarding the advisability of instituting- a professor-
ship of midwifery. His petition also stressed the importance of preventing other
than licensed surgeons, who possessed the requisite knowledge, from practising
midwifery in the city. He also requested that in future all midwives intending to

practise midwiferv in the city after that date should be required to hold a similar
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licence. TIhe Town Counicil passed an act in conformity with Mr. Gibson's
petition, ani(l he was appointed Cit) Professor of Midwifery.

This act was a monument not onl) to the foresight and enterprise of Mr. Gibson,
but also to the thrift of the lTown Council, as it stated "that it should be expressly
provided that he should have no fee or salary from this city out of its patrimony
or revenue on account of his said profession."

Gibson was the first and only City Professor (Professor 1726-1739), as all hit
successors have been Universitv Professors. The distinction between Dr. Gibson,
as city professor, and his successors as college professors, was probably due to
the fact that the College was for male students of medicine, and obstetrics was
almost exclusively in the hands of midwives. It was, therefore, not considered
necessary to teach medical students the art and science of obstetrics. Neither
Gibson nor his immediate successor, Dr. Robert Smith (Professor 1739-1756), the
first University Professor, appears to have given any lectures to students, and it
was not until the appointment of Dr. Thomas Young in 1756 (Professor 1756-1783)
that lectures in midwifery wTere instituted in the University.

Dr. Thomas Young was the first teacher of medical students in Edinburgh, and
he occupied the chair for twxenty-seven years. He was one of a group of brilliant
men associated with the University at that time, and his teaching influenced the
practice of midwNifery not only in Scotland but in other countries.

\\rm. Drennan, the Irish patriot, writer, anid doctor, whose sister Mrs. McTier
was instrumental in founiding our own maternity hospital, was taught by
Thomas Young.

In his lectures to students he gives the following advice regarding reading and
note-taking, which is as good to-day as when he gave it: "So you must not only
take the assistance of these cases you read, but of those which happen to yourself;
and I can assure you the one wvho writes down his cases will have more experience
at the end of 5 years than another who does not will have at the 10 hundredth."

It was also as the result of Dr. Young's efforts that parturient women were
admitted to the Royal Infirmary. The record of this reads as follows "About the
year 1756 a ward in the attic stor) of the hospital, by permission of the managers,
but at Dr. Young's expense, was fitted up for four lying-in women, or as many
more as Dr. Young could accommodate, each exceeding the number of four, paying
sixpence a day to the house." The thrift of the managers of the Royal Infirmary
was even more marked than that of the Town Council !

In spite of Young's efforts to improve the teaching in Edinburgh, it was not
until 1833, fifty years after his death, that systematic lectures in midwifery were
made compulsory.

Ireland's contribution to the advancement of obstetric teaching in the British
Isles in the latter half of the eighteenth century is noteworthy. Kirkpatrick, in
describing the conditions of medical practice in Dublin about 1745, states: "The
practice of midwifery, however, was in a more deplorable condition than any other
branch of medicine. It was almost entirely in the hands of surgeons and
apothecaries, being looked on as rather derogatory to the calling of a physician.
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In cases of difficulty or danger, a physician might be called in consultation, but
his presence must have been more useful for its moral support than for any benefit
which his knowleclge or experience could afford."
The surroundiings and conditions of the poor at the time of their confinement

were pitiable, as there was no alternative accommodation to the garrets and cellars
in which their babies had to be born.

It was in these circumstances that Bartholomew AMosse opened the first Lying-in
Hospital in George's Lane in 174a. This hospital was the forerunner of the
Rotunda.

In Ireland Mosse did for midwifery what Smellie had done in England, only he
advanced a step further. His name is immortalised as the founder of the Rotunda.
Like Smellie, he was subjected to severe and almost libellous criticism. As a result
of his efforts he died in his forty-seventh year.
Although he had been such a benefactor to the hospital and city, the minutes

of the Board of Governors contain no reference to his great work or even a
resolution of condolence with his widow.
While the Rotundla Hospital, as most of us kIoNow it, was openecl in 1757, it xvas

not until November, 1770, that the suggestion was made that systematic lecttires
should be begun at the hospital, and from that time thi s lhospital has leldk a unique
position in the practice and teaching of midwifery.
Our own hospital was not founded until 1794. WN'hile its contribution to the

advancement of the teaching of midwifery at this period was small, in its latter
years it has made one of which we can be justly proud.
The admission of medical students to the established maternity hospitals for

clinical intruction was not secured without serious oppositioll. This opposition
arose not only from the lav public, but also from members of the medical profession
and the midwives.
To give one example; on the institutioni of lectures at the Rotunda, a pamphlet,

written by a medical man and entitled "Reasons against Lectures in the Lying-in
Hospital," was published and circulated to the ladies of Dublin. This pamphlet
suggested, "That the patients in the hospital were to be subjected to all sorts of
indignities in order to afford instruction to a parcel of Brats of Boys, the Apprentices
of Surgeons and Apothecaries."

In my presidential address to the Belfast Medical Students' Association last year
I referred to the oppositioIn which was raised in this city to the same proposal as
recently as 1855.
For the first half of the nineteentlh century the position of obstetric teaching was

precarious. It was restricted to various large centres, not only in the British
Islands, but also on the Continent, and was entirely dependent on the efforts of
individual teachers, without any uniformity of standard or central authority.

Obstetric teaching on the Continent at this time did not reach the standard of
that in the British Islands, but two important factors must be borne in mind,
namely that from 1746 war ha(d not occturred within the bounidaries of the British
Islands, and that incompetent midwives were being gradually replaced by somewhat

33



mQre competent doctors with the conservative attitude of Simellie instilled into them.
In France, following the closure of the Hotel Dieu, there was no provision for

medical students at anv clinic unitil 183:4, and Arneth, (lescribinig his visit to Paris
in 18.50, found the Paris Maternit6 vas almost hermnetically sealed even to
distiniguished -isitors. He states: "Even members of the staff of the institution
have to make formal application to thle lay directors for permissioni to take a visitor
wsith tlhemn into the Maternite."

In the eiglhteenith century the state of the teaching and practice of midwifery in
Central Europe was even worse than in France.

It was not until 1731 that an obstetric clinic for medical studlenits was started in
G6ttingen by Roederer (1727-1763), a pupil of Smellie, and no teachingo was carried
out in Berlin until 1817.

WVhen Semmelweis (1818-1865) was 1'rofessor in Budapest in 1855 it is recorded
that "In his class of midwvifery at one time he had (8 medical stu(dents, paving no
attention, because mid-wifery, was not a compulsory subject f'or the degree
examination."
The treatment of Semmelweis when lhe was assistanit in Viennia and later

Professor at Budapest is characteristic of the narrowZ outlook of his conitemporaries.
His (doctrinie of the cause of puer-peral inifectioni was rejected, wvith the restult that
surgery had to await the discoveries of 1Pastcur anid Lister twenty years later before
the cause of w-ound initectioni was recogniisedl.

In his short life from 1818-1865 hie performiie(d a great service to the teachlinlg and
practice of midwifery and the eluci(dationi of the cause and prevention of puerperal
inifection, but heC "too rashly charged the troops of Error and(l r-enmainie(d a Trophv
unto the EInemnies of 'Irutht .
While the con(litions in thie Blr-itishl Islands were somlewhlat better, in Ireland

alonie (10 we findc] any- real advance.
In the School of Physic in Trinity College, LI)ulina, thlere hladl bcen a Professor

of NMidwifery from 17i-45, but nlO lectuLres were givell unitil those of Dr. Vl-leurv fron
1761-1769. Following this, there was a lonig interval before lectures were resumed.

In 1833 attendance at systematic lectures was made compulsory, but it wvas not
until 1867 that the Board of Trinity College made compulsory the production of
a certificate of practical mid,xvifery atnd aIttenidanlce onl six cases.

Ihe establishment of the Queeni's Universitv of Ireland in 1849, with its three
constituent colleges at Belfast, Cork, and Galwav, marks the first attempt at
obtaining a uniform stan(lard of teachling with central authority to enforce it. In
1852 an ordinance of the University arranged that lectures on midwifery should
be given on four days per week for six months, and in addition candidates must
have attended "Practical instruction at a recognisecd Midw,vifery Hospital, with the
clinical lectures therein (lelivered, for a period of three months, in a Hospital
containing not less than thirty beds; or six months in a hospital containing not less
than fifteen beds."
lo realise the foresight of those men wvho decided that these were the minimum

requirements, one must remember that it was not until six years later, in 1858,
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that the Medical Act was passed and the General Medical Council established. Even
to this day (1942) the standlard of trainiing required by the Council does not approacl
that laid lown by the Irislh Meledical Schools in 1852.

lhe establishmllenit of the General IMedical Council in 1858) marks the beginiling
of a niew era in medical education. 'T'lie Council, however, seems not to have been
particularlN interestedl in the teachiing of obstetrics.

In Eniglaind, in 185X9, the Obstetrical Society of Londoni presenitedl a memorial to
the General Medical CouLncil, petitioniing lor some improvement in the standard of
teachiing aindl examiinaltioni in midwifery.

In this meimiorial the Society pointedl out that ino conmpulsioni wNas placedl onI a
candidate for a dlegree or licenice to have any practical instrtuctioin in midwifery,
and of the Examining Bodies in Lond(lon only the Society of Akpothecaries
conducted all! exiamination in thc subject in the finial examination.

In spite of this andcl also an appeal fromii Trinity College, Dublin, an(d the Royal
College of Stirgeonis in Ireland in 1869, it was inot until 1871 that ainy serious
attempt was made to improve the existinig state of affairs. In this year the
EducatioIn ComIittee of the CouIncil propose(d the exteInsionI of the Course in

midwifery andl thalt stu(ienits should attend tw\,entv cases of laboulr and1.have practical
inistructioni in gynilacology. In the ftill Council this suggestion Imlet w\ithl sCri(tis
oppositioni, anid the suggestedi reforill wxas (lefeate(l.

In 1886 a new Medical A\ct was passed, and(i for the fir-st timliC idR'wifery is
mentioned as a necessary sutbject for qualificationl.

In 1890 a petitioni from over three lhunldere(d general practitioners w\as presented
to the Cotinucil, asking for somile improvement in the teaclilng of midwifery. In
it the) stated "so inia(le(qtuate an armount of training in this illost imlpor-tatnt part of
medical practice is adv-erse to the public good and tllc lhighlest initerests of the
profession]. "
As a result of this petition, a resolutioni, ratlher sitnilar to that of 1871, was

preseinte(l to the C otiuncil by a I)r. Glover, but again it \w-,as defeate(l. In thie
following ycar, 1891, I)r. Glov-er agaiin attemptedl to sectire the passage of a
resolutionl urging the necessity for examining l)o(lies demain(ling ad(litional
guarantees of practical inistructioin in obstetrics. His resoltitioll only demanlded that
the can(lidate condtict six labours personally ain(d be presenlt at an additional twenty-
four. In spite of these modest demands, the resolution wxas again defeated.

In the history of the teaching of obstetrics, the mintItes of the General MIedical
Council of the years 1871, 1890, and 1891 must stand out as dark pages.

In 1896 the Council made some recommendations which were accepted by many
licensing bodies, but the Irish Schools expressedl their regret that the recommenda-
tions were far below the requirements demanded by the Irish Colleges.

It was not until 1906 that the recommendations which are enforced to-day were
ultimately secured, htit in spite of that we find that eveni as late as 1923 the
examinations of the Universities of London and Cambridge were declared
insufficient, as there was no clinical examination.
Ihe intro(tiction of a clinical examination was only secured after a prolonged
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struggle. Edinburgh University had a clinical examination as early at 1873, but
in the majority of schools this was not secured until 1908, and was only forced on
the Conjoint Board of England by the teachers of midwifery in London as late
as 1929.

In the eighty-four years since the establishment of the General Medical Council
the teachers of midwifery have had an uphill struggle in their endeavour to improve
the status of midwifery.
That struggle has been necessitated by the opposition of their colleagues at the

hospitals, the hospital authorities, and those who controlled the universities and
examining bodies.

It is of interest to note that in the first twenty-five years of its existence the
General Medical Council had no obstetrician as a member, and that during the
forty-eight years from 1881 to 1929 only eight obstetricians anid gynaecologists
served on the Council.
The late Sir Robert Johnstone was one of these. At the moment, of the thirty-

nine members comprising the Council, only two are obstetricians; one is Professor
Lowry, the other Mr. J. Prescott Hedley.

T1he physicians who have occupied this platform in previous years have laid stress
on the importance of the Church, superstition, and polypharmacy as obstructions
to the adlvancement of medical knowledge. \Vhile these have played their part in
obstructing progress in the teaching of obstetrics, the greatest obstructionists of
all have been the physicians themselves. 'I'o a lesser extent the surgeons have also
playe(d their part.
As Sir Comyns Berkeley so aptly puts it, " It is a curious thing that those

medical practitioners who turn their attention to medlicine and surgery, should for
all these years have belittled the urgent necessity of students being adequately
trained in midwifery. The reason for such an attitude is difficult to understand, but
it must charitably be attributed, in part at any) rate, to ignorance of the immense
importance of this subject to the community."

WXrhile ignorance of the importance of the subject may be a charitable explanation,
it can scarcely excuse the persecution of the obstetricians which has persisted
throughout the ages up to a very recent date.

For example, in 1753 the Royal College of Physicians in Ireland passed a by-law
to the effect that nlo practitionier inl midw%ifery should be examined for a medical
degree or for a licence in medicinie of the College. Acting on this by-law, the
College refused to examine M1r. Feilding Ould, afterwards Sir Feilding Ould and
second Master of the Rotunida, onl the grounds that the practice of midwifery was
derogatory to the dignity of the profession of medicine. TIhis drewt from Gilhorne
the following verse:

Why may not any doctor that would chuse
For man's relief his total knowledge use?
Or does soime portioIn of Apollo's trade
More than the r-st his votaries degrade?"

In England anl obstetrician could nlot be a Felloxv or MIember of Council of the
Royal College of Physicians, and at the same time the College of Surgeons would
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gIt admit to the Council or Court of Examiners anyone -who had practised
sidwifery.

In 1825 Sir Henry Halford, President of-the Royal College of Physicians, wrote
to Sir Robert Peel, saying that no man who had an academic education ought
1o. practise obstetrics.
Following the establishment of the English Obstetrical Society in 182a, which

bad as its object "to raise to a proper and dignified station the practitioner in

m*idwifery," an address by Sir Anthony Carlisle, Surgeon to the King and the
SJestminster Hospital, was published in the "Times" of 1st May, 1827. This was
ddressed to "His Majesty's Judges, Coroners and Justices of the Peace, cautioning
ihem against the worldly (lesigns and the injurious practices of men-midwives,"
Ind ended as follows: "It is my firm conviction that the establishment and further
prevalence of man-midwifery sanctioned as a branch of surgery would compromise
hie justice of the country by exposing the lives of Child-bed women and infants
4o many dangerous and unnecessary operations." In the "Examiner" of June of
the same year a letter to the editor appeared, drawing attention to a pamphlet "On
the impropriety of man being employed in the business of midwifery." It speaks
of the practice as "Most odious, unnecessary and cruel and productive of infinite
mischief; cruel to the modest wife and to the sensitive husband," and urges the
editors of papers to use their powerful influence to suppress it.
- The long struggle in the General Medical Council, which I have mentioned, was
waged against the bitter opposition of the physicians. Jellett quotes one eminent
-medical man who, during this struggle, decried the necessity for any improvement
id the teaching of obstetrics on the ground that already more time was devoted to
the teaching of obstetrics than to that of ophthalmology, while he said all humanity
Fave two eyes whereas only one part of it has one uterus.
Sr In 1869, John Ringland, President of the Dublin Obstetrical Society, made the
following prophetic remarks in his presidential address. "Medicine held no status

*s a profession until its professors were gathered together as a college; surgery

4was but a trade-allied and even subordinate to one of the meanest occupations
:ntil after the incorporation of its followers into a united body. 'Tis true that
midwifery does not now want any extraneous aids to its position, but I maintain
,that its status can be confirmed and placed beyond the possibility of retrogression
bpy the united action of its professors.... Why shouldl there not be a Royal College
pf Obstetricians as well as of Physicians and Surgeons?"

His prophecy was not fulfilled for sixty years, but in September, 1929, the
College of Obstetricians and Gynecologists was born in spite of the united
pposition of the Royal Colleges of Physicians and Surgeons.
"No past event has any intrinsic importance. The knowledge of it is valuable

only as it leads us to form just calculations with respect to the future" (Macaulay).
While taking the role of a prophet is most dangerous, there are certain obvious

changes which we must face in the future.
The day is past when a general practitioner must do midwifery, however much

he dislikes it, to retain a general practice.
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The day is also past when a graduate had to embark on general practice with
little or no opportunity of receiving practical experience in midwifery. This
experience had to be gained at the expense of his patients in his practice, but can
now be obtained under supervision in modern teaching maternity hospitals.
The last few years have seen the gradual (lisappearance of a misconceptionl once

prevalent among the lay public and some members of the medical profession, that
every qualified practitioner is sufficiently trained to carry out single-han(led any
obstetrical operation. Now, if he should seek the assistance of an anesthetist or
consultant, it is not regarded as a reflection on his skill, but rather as evidence of
his good judgment.

T'he increase(d number of inistitutional confinements has limited the number of
cases in genieral practice, and the vastly improved traininig of midwives-a lenigth of
training which is better than that received by medical students-has again put
midwives inito competition with doctors.
As a result of these factors it wvould appear that (oly a linmited nLumber of the

medlical professioni will re(quire or receive the adequLUate experience and training to
deal with obstetrical complications.

Ihe last twenty years have seeni great changes in the status of obstetrics, but it
is Sour geineration that is Imlost likely to see rexolutionary changes in the teachinig
andl practice of t-lhe subject.

Already it has been suggeste(l tlhat, after (Lualification, algra(luate shoul(d be
licensed to practice only in an inistitutioin lor a perio(d of twelve months. Durinlg
this time he should receive further instruction in medicine, surgery, and( midwlNifery,
being excused the last only if he stated that he (lidc not intend to practise in this
branch.

At the present time no gradutate is accepte(l for the Services unltil he has had six
months residence in a general hospital. If this is conisi(leredl necessary for those
who attendl what shoul(d be the fittest sectioni of the populaltion, how much more
necessary shouldl it be for those who attend the civilian populatioin?

This suggestedl reform sound(s revolutionary, but more revolutionary changes
have been witnessed, anid whether this change is enforced or not, it is clear that
all maternity hospitals, andl inideed all hospitals, must cater for larger numbers
of post-graduate residents as well as un(ler-graduate students.
Under the exigencies of war we have seen the voluntary system disappear in

other walks of life, and it is unlikely that the medical profession wvill remain
untouched.

Obstetrics is a branch of the Public Health Services for which in the past the
State did not have to pay, and in recenit times has only provided a mere fraction
of the cost.

If my judgment is correct, the practice of obstetrics will become, in part at any
rate, a state service. This will alter the teaching of the subject in a radical manner,
as no graduate will be able to enter that service without producing evidence of
post-graduate training.
To carry out this trainiing the teachers will have to be mainly full-time officers,
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with full-time assistants, because the training of post-graduate students, and
indeed of undergraduates also, shoulcl be performed by men of experience who are
in the position to give this instruction by day or night.
The teaching of midwifery, utnlike mllediciine or surgery, cannqot be carried out

at set times, as the most interestiing and instructive clinical material may present
itself as most irregular hours.
Therefore the teacher should be placecd in a position where the earning of an

adequate income does not interfere xvith the performance of hi,s teaching and
hospital duties.

It seems to me that two great deficieinces in this school are apparent-the lack
of financial provision for the voung conisultant bet-ween the stage of obtaining his
higher degree and receiving a hospital appointment, a stage at which he should
be engaged in teaching and clinical research; and secondly, the failure to attract
the experienced clinician from private practice to the teachiing and research side
of his branch of clinical medicine.
To ensure the teachinig staff necessary for the changinig condclitions of to-day anld

to-morrow, these (leficienicies must be corrected.
Every generationi receives a v-ast accumlllulationi of experienice bequeathed to it

by antiquity, an(i it is the duty of every genierationi to tranismit that experience,
augmented by acquisitions, to future -enerations.

I have shown you, howxever imperfectly it lhas been (lonle, what Viour inheritance
is, and I hope you11 wvill niot only en jov it in peace but augLmlenit it by your efforts.
Should the orator of 2042 be a gvna'cologist, I hope he wvill be addressing a

post-graduate as well as anl unidergraduate au(lience, and that he will be able to
refer with pride to the contributions of the Belfast School of Meledicine to the science
and art of obstetrics anidI perhaps, in particular, to the conitribution of some one in
this morning's audience. Let it be sai(l of this School: "Its law is progress. A
point which yesterday was invisible is its ,goal to-day, andi will be its starting-point
to-morrow" (MIacaulav).

I have to express my thaniks to Dr. 'F. Percv C. Kirkpatrick of Dublin for not

only supplving me with wvorks of refereniee, but also for his helpful suggestions anid
reading the proofs of this paper.
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F.R.C.P., Physician to Guy's Hospital, London. Sixth Edition. Edinburgh:
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IN his preface to the sixth edition, Dr. Conybeare states that 'one of the greatest problems of the
editor of a textbook with numerous contribUtors is to prevent a p)rogressive inicrease in the size
of the book with successive editions." Cotmparison of the fir-st ed(ition published in 1929 shows
that he has not entirely succeeded in preventing such an increase; the origiinal bo1)0k was the work
of ten collaborators in 947 pages; eighteen have contribute d 1,123 p)ages in tlle latest edition. It
can be justly claimed, how%ever, that the book retains its admiiirable qualities of brevity and clear-ness.
Every section is written in simple English, in short sentences, and with scarcely anl unnecessary
word. The older reader may at times regret that the wvriter has ratioiled the fruits of his wvisdom
and experience, and one at least regrets that the excellent account of acidosis and alkalosis which
appeared in earlier editions has been omitted, doubtless because it pertains to physiology and
biochemistry rather than to clinical medicine. The following sections have been rewritten:
Tropical Diseases, Vitamins, Tuberculosis, Diabetes, and Polyneuritis; nexv inatter has been
added on several other subjects. Nevertheless there is the danger thait the student may not realize
howv much is left unsaid. It is easy for a reviewer Xvho has never essayed so formidable a task
to make suggestions, but here are two, made very tentatively and with gr-eat respect first, that
a short account of the history of a disease, even in small print, might precede its description ; and,
secondly, that at the end of each section, or by footnote, the earnest student might be given
specific instructions as to where to ask for more.
"Conybeare" has established itself as a standard textbook, and well deserves the high reputation

it has achieved by six editions in fourteen years.
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a short account of the history of a disease, even in small print, might precede its description ; and,
secondly, that at the end of each section, or by footnote, the earnest student might be given
specific instructions as to where to ask for more.
"Conybeare" has established itself as a standard textbook, and well deserves the high reputation

it has achieved by six editions in fourteen years.
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Begone Pestilence!
BY F. F. KANE, M.D., M.R.C.P.I., D.P.H.

Presidenttial Address delivered before the Be/fast MetIical Students' Association
THE ideal of Medicine is the prevention of disease, and in our daily lives each of us
is striving towards the goal of healtlh. Everyone is directly involved in the eternal
struggle against disease, and happily nowadays people appreciate that the fore-
stalling of it is more signiificanit than its cure or care. Much has been done to rid
the world of illness, and the course towards positive health is still largely concerned
with the prevention of inifectioni and(i the avoidance of circumstances favouring
infection. The story of the conquest of infectious diseases is a long one, brimful
of triumph with much accomplished but still much to be doine.

In opening the story, it is proper to recall some of the more serious pestilences
of history. Frequently in the Bible is mentioil made of the pestilence, usually in
association withl the sword an(d faminie. A thousancd years before Christ, in the
time of David, an epi(lemic dlestroyed seventy thousandcl persons in three days. XWe
are told in II Samuel 24, that David for a punishment had the choice of seven
years' famine, three months of wsar, or three days of plague, and he chose pestilence,
with the results menitionled. It is probable that those amazing early civilizations
of Central America disappeare(d as a result of a "sudden sickness," possibly the
first manifestationi of the power of (lisease to overthrow an apparently splendid
civilization.

In the eighth cenitur) beforc Christ, Rome was laid low by a terrible epidemic.
Some years later 185,000 of the Assyrian army are said to have perished at the siege
of Jerusalem, and Italy too -was afflicted by this same plague. In the fifth century
the army of Xerxes in retreat from Salamis was destroyed by disease. In 452 B.C.
half of the people of Rome died in an epidemic, and further outbreaks so ravaged
the population that Livy referred to Rome as a city exhausted by continuous
burials.
The plague of Athens which began in 430 B.C. and raged continuously for five

years, may have beenl typhus or smallpox, but more probably was the true bubonic
plague. An epidemic of 206 B.C. in Italy was preceded by immense swarms of
locusts. The Christiani era saw many epidemics in Rome, and in the year A.D. 80
more than 10,000 deaths a day occurred. This plague seemed to follow the Roman
forces throughout the world, andl in the years A.D. 88 to 92 caused 1.50,000 deaths
in Scotland. It has beeni said that the real conquerors of the Eternal City were not

the Goths and XVandlals, but the plague and malaria whlich ravaged it for centuries.
For more than a thousand nears after Rome lost her sway the world reverted

strongly, and the greatest epidemics of the xvorld occurred in the period known as

the Dark Ages. The personal hygiene of the golden age of Greece and the public
sanitation of Crete and Rome were replaced by filth, so that disease and pestilence
reigned in the forms of plagLue, typhus, and smallpox. The history of the Dark
Ages is one long chapter of xvar, poverty, famine, and disease. Of these, disease
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decimated the population, with famine a good second, and war only a trivial slayer
of mankind. Disease and death are the outstanding features of the history of the
Seven Crusades from 1097 to 1270, and in a peroid in 1097 from September to
November there died from the pestilence one hundred thousand. The one healthy
outcome of the Crusades was the establishmcnit of a number of knightly orders to
create and maintain hospitals, among them the Hospitallers or Knights of St. John
and the Teutonic Knights. The buildinigs erected by these orders are said to have
been equipped with bathrooms and water supplies and with separate tower-latrines
flushed by running water.
The epidemic which came nearer to the annihilation of the human race than any

other was knowin as the Black Death, and occurred in the middle of the fourteenth
century. 'I'his was truly bubonic plague, and removed fifty million people between
1.348 and 1720. (The panidemic, or world-wide outbreak, of influenza in 1918,
within the memory of some of us, is estimated to have caused twenty million deaths.)
One quarter of the population of Europe succumbed to the Black Death, and, apart
from this loss of life, the series of epidemics waning to rise again with the advent
of a new populationi of susceptibles affected and changed the social and moral
characteristics of the time. In London all houses which harboured plague patients
were marked with a re(l cross and the inscription "God have mercy upon us." In
three epidemiiic years in London over one hundlred thousand deathls occurred from
plague. As recently as 1907 in India 1,318,880 deatlhs from plague were registered.
England wvas only free(d of the plague by another disaster in 1666, the original
great fire of Londoni, which probably burned out the rats noow known to be
instrumental in carrying the disease. 'I'he mortality during the epidemic was so
great that there was insufficient consecrated ground in which to bury the dead,
and eventually corpses were left to rot in hovel and palace, for no one dared
touch them.

In Venice in 1348 is the record of the establishment of the first board of health.
This board drew up regulations, and isolated all people and merchandise from the
Orient on an island. 'I'he period of isolation was for forty days, for no scientific
reason, but because that was the duration of Christ's stay in the desert. The
forty-day period gives us the modern word "quarantine," from the Italian
of "forty.''

Other measures against the plague included, in one locality, a law that all
concubines were to be expelled or married, and a ban placed on dice, the theory
being that these instruments of worldly pleasure brought down the wrath of God.
It is said that the concubiines promptly got married and the dice manufacturers
converted their wares into rosary beads.

'I'he last serious outbreak of plague was in CChina in 1893, and during this epidemic
the bacillus pestis was dliscovered in the blood and tissues of plague patients. It
had been noted that outbreaks of. plague in humans were invariably preceded by
an outbreak of the (lisease among rats, ancd more rarely among other
ro(lents, an(l that plague rarel) spread from manl to man, save in the rare

pneumonic form of the (lisease. Attention being directed to rats, who are great
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travellers, but at a slow rate, it was suggested by Simonid in 1897 that fleas are the
intermedliar)y agenits for the tranisimiission of the disease from rats to men. AIn
infected rat can lharbour as nmanN as one hundred fleas. The rat flea (Xenopsvlla
Cheopis) is not the same as the humnani flea (Pulex irritans), but xvill leave an infecte(d
rat when it (lies, antd w-ill then bite humans. The seasonal increase of fleas is
followed by an increase of roclent plague, and by examination of rats in a port for
the extent of their infestationi with this flea there is derived some measure of the
possibilities of plague invasion. Subsequent experiments including the finding that
a rat flea only jumllps from three to five inches, never six, proved conclusively that
plague is spread only by the rat flea, and that by controlling rats, plague can be
entirely controlledl. In this dlisease protective itnoculatioin is only of secondary
importance as a nmeanis of control.
Although the homiie of cholera is normally India, this disease has iln the past

spread rapidly westwar(d with disastrous results in the shape of epidemics. Of these
probably the most famous xvas that associated with the Broad Street pump in 1854
in London. It revealed sanitary detective powers of a brilliant order in Dr. John
Snow, a member of atn official Cholera Enquiry Committee. His preliminary
investigations (lisclosed the apparenit localization of the outbreak to the parish of
St. James in WXestminster. He next found a concentration of the disease around
the area of the Broadl Street pump, that most of the victims had constantly used
the water from this source, anid that apart from those imbibing water from this
well there was no unusual incidence of cholera. Further weight was given to Snow's
indictment of drinking-wvater as the source of infection by the experience of
Hamburg and( Altona, towvns on opposite sides of the Elbe. The difference in the
water supplies to these two communities was the efficienccy of the sand filtration
of the Altona water before its delivery to consumers, with the result that during
two months of 1892 Hamburg had seventeen thousand cases of cholera, while Altona
had less than five hundred. Apart from water as a source of infection of cholera,
other foodstuffs such as milk contaminated by water, andl oysters and other shell-
fish derived from sewage-contaminated lavings, are rich purveyors of the disease.

This draws us at once to the group of food-borne diseases, including as xvell as

cholera, enteric, (dysenterv, andl the various food poisonings. Public health measures

directed against these diseases are designed to secure pure, healthy food supplies
and ensure an efficienit safe (lisposal of sewage material. It was in 1872 at Lausen
in Switzerland that an outbreak of enteric fever was traced to well-water polluted
from a dammed-up sexage-contaminated stream. Further outbreaks of enteric in
1874 at Cambridge and( in 1879 at Caterham wnere traced to fecal contamination
of water supplies. Other water-borne outbreaks of enteric occurred at Blackburn
1881; Worthing 1893, Maidstone 1897. Milk-borne epidemics were recognised at

St. Marylebone in 187:3, Llandudniio 1908, Chorley 1924, and Hertfordshire 1927.
This disease is invariably of human origin, andi the contamination of the particular
vehicle or article of food entailed some fault in hygiene. Modern outbreaks easy
of recall are those of Croydon in 19371, w,-here the work upon a new water system
allowed a urinary carrier easy access xvith his wares to the unsuspecting consumers
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those of Poole and Bourniemouth of 1936 and Belfast 1936, both of xwhich were
spread by milk supplies infected from contaminated water used in the cleansing
of the dairyLutensils. The eating of shell-fish gathered indiscriniinately from
sewage-contamiinated layings is kniowni to have caused outbreaks of the disease, and
some unfortunates have even developed enteric from drinking beer. In this case
the source of the infection was traced to the water used for cleansing the tankards.
No chronicle of food-borne clisease wx,ould be proper without mention of a character
of the early * ears of this century, known eventually as "Typhoid Mary." Her
standards of personal hygienie may be gauged from her ravages in the capacitv of
a cook-twenty-six(cases of typhoid fever in seven different homes in which she
was employed were traced to hier products.

The control of enteric infectioni has beeni secured by the measures mentioned, i.e.,
the provision of a pure water supply and( the development of a proper se-wage-
disposal system. Nowadays the enteric rate of a community is regarded as an
indication of the enlighteiinmenit of the inhabitanits in sanitary matters, and our own
city is entirely beyond criticism in its control of food-borne diseases. Immunization
against the enteric group of infectionis is available, but is only necessary under the
abnormal sanitary condclitionis likely to be met with in primitive peoples or in time
of war. lhe case for this T.A.B. vaccinationi needs nio further support than the
figures of the incidenice of enteric cluring the South African \Var, as compared with
the European W\ar, hen the armies were largely protected. In the South African
campaign the British Army employed 557,638 men, of whom 57,684 developed
typhoid, with 8,022 deaths-more than diedl to Boer bullets. In the Great War of
over four vears in six theatres of war, with an average strength of nearly two
million troops, there were only 20,149 cases of enteric fever, with 1,191 deaths.
Another food-borne disease with an instructive story in preventive medicine is

unldlulant fever, known also as Mfalta or 'Mediterranean fever or abortus fever. As
its name implies, this (lisease was first recognised in Malta, where it affected almost
half of the British garrison, and to a lesser extenit in Gibraltar. It was commoner
among officers and women rather than non-commissionied officers and mein, and was
not related in any was to sanitarv (lefects. Bruce recognised the organism in the
blood of patients, and some years later it was found in the milk of apparently healthy
goats. It was shown that at Gibraltar, Malta fever dlisappeared wlhen, owing to the
expense of importation, 'Maltese goats xere no longer available, and Spanish goats
were substituted. In 1905 an unintentional human experiment established the fact
that goat's milk conveyed the infection. Some sixty milchl goats were exported
from 'Malta to America, and(l as they appeared healthy and xere good milkers, the
crew of twenty-three (Irank freely of this beverage. Almost all had acute febrile
attacks, several were conifirnmed as undulant fever, and upon slaughter of the goats
Oni arrival in AAmerica thirty-two of them were founld to be inifectedl. Nowadays if
an(l when sailors drink goat's milk they first have it boiled as the ordinary citizen
does, and undulant fever presents no problem to prevenitive medicine.

According to the Encyclopacdia Britannica, the louse is defined as "a w%ingless
insect, parasitic upon birds anid mammals, and belonging, strictly speaking, to the
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order of Aniopltira;" and v-et to otri knowledge, this insect has Keen the means of
conveying the pestilence wvlichl in the 1past has devasta-ted cities and transformed
conquering armiles inlto tottering remnants as nio sword couIld have done. This
pestilence is typhus fever, which was nlot distillngUiShed Sepal-ately in the returnis of
the Registrar-General until 1869. It h1as always been the accompaniment of war,
poverty, and famine, and another name for it was gaol fever, a title earned for it by
its prevalence in the overcrowded and insanitary prisons of long ago. There still
appears in textbooks of medicine, religiously copied from author to author, the
statement that this disease is still to be found in regions of Ireland, a crude attempt
to suggest that wve of this country might be described as lousy. It is true, however,
that typhus was rife in the Balkan States during the last war, in Spain following
the recent Civil WNar, and occasionallyr ve draw hope from stories of its presence
in the Axis forces of the present struggle-can we wish them better than extreme
lousiness anid its companion disease? Mans of the ravages of the pestilences of
history were almost certainly due to typhus, for the louse is no new-comer, and it
has neVer beeni decided whether Adam or Eve harboured the original lice-plural,
for Mister Louse is a most assiduous citizen in the propagation of his kindl.
It is known that lice are present on the most ancient mummies from mans parts of
the world, and these creatures have been described by early travelleirs on all savage
races encountered. A habit, nowv possibly restricted to monkeys, of eating lice is
recorded of several races.
There is a storv of a use of the louse in political circles of the Middle Ages. At

Hurdenburg in Sxveden the mayor was chosen by having the eligible persons sit
round a table with their heads bowed forward, so that their beards rested on the
table. A louse placedl on the centre of the table indicated the niew mayor by seekinlg
refuge in his bear(l. Ihe former habit of shaving the scalp and wearing a wig
was probably an attempt to control vermin, and so typhus, and Pepys remarks of
being cruelly vexed by a neNvwig found to be infested. The treatment of lice was
a serious problem even in higlhest society, anid Reboux, referring to the education
of a princess of Franice in the seventeenth century, says: "'One had carefully taug>ht
the young princess that it was bad manniers to scratclh when one did it by habit
and not bv necessity, and that it wvas improper to take lice or fleas or other vermin

by the neck to kill them in company, except in the most intimate circles." It is
most unlikely that lice canl ever be externminated, but much has been (lone towards
their disappearance by the edlucation of the people to utilize sanitary facilities and
by frequent bathing ridi themselves of these parasites. rhe present position of

typhus fever as being an extreme rarity has been securedl by two factors-(1) the
diminution of lousiness, and(i (2) the prevention of the passage of lice from typhus
patients to others.

At a stage in the lives of all, or nearly all of us, when we w\ere much less querulous
and when our opinions were of little import, we were submitted to the process of
vaccination, that in our turn we might assist in mainitaininig the eradication of
smallpox fronm ouLr mid(st. I his (lisease of Variola seems to have been known in
India from earliest times, and( for at least two thotusand N-ears in China. Thle
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Crusades were probably powverful means of diffusing the disease, and during those
vars it was brought from East to XVest. The English term "smallpox" and its
French equivalent were first employed after the appearance of the great pox or
syphilis at the end of the fifteenth centur'. Epidemics of the disease, with death-
rates up to twenty-five per cent., were frequent, but the survivors never overcame
the disfigurement produced by the scarring. Inoculation, or the practice of trans-
ferring the contents of a blister from the arm of a patient to an arm of a susceptible
individual to confer protection, had been practised from earliest times in In(lia,
Clhina, and( Persia. Ladsy Marx' \Vortley MNontagtl introduced the process to
Englan1d in 1721 fronm Constantinople, wh1ere hier husban(d had been ambassador.
It was practised liargelx' until 1840, when it was made illegal: it was (lificult to
control, complications such as sepsis were frequent, andl the inoculated individual
became a further source of inifection to others. In 1798 Edward jenner, a country
practitioner in Berkelex, Gloucestershire, publishedi his xvork entitled 'A-kn Incquiry
into the Causes and Effects of the Cowpox." For twenty ytars in his workl he hadl
niote(d the protectioni dairymaids appeared to enjoy against smallpox followiing their
acquisitioll of' coWpox in the course of their work. On 14th Maxy, 1796, jeinner
had performe(d his first vaccination upoll a box James Phipps witlh cowpox matter
obtaine(d from a dIairvmaid, and two mionths later whllen ino(CulatedI wZith smiallpox
mnatter the boy was found to be non-susceptible. Vacciniationi 1y calf-lx'mph took
a strong hold, and was made conmpulsoi-' in Englandl in 1853. Since tlheni by its
constant application to all save coniscielltiOus objec tors vacinat ion has remio\ved
fr-omn our mi]dst one of the greatest scourges in smallpox, and the name of Edward
Jeenner is for ever revered.

In 1802 Napoleon, who too lhad grandiose ideas for a vast colonial empire, sent
an expe(lition of twenty thousancd picked troops to San Domingo, xxith the intention
of conquLiering that countrv andl theni moving on to the banks of the Mississippi.
lThe subjuLgatioll of the disorganize(d blacks was anl easy matter for the X'eteran
Frenlch troops. 'Fhe black lead(er, a famous soldlier, promptly fled to the interior,
there to await the slaughter of the invaders b' his insiidious all\-, xellow fever. He
lhadl pre(licted August as the time \henino Frenich would remaini to fight him, and
he was right, for within six moniths of the landinig of the invaders in February the
French forces were completelv annihlilatedl. In fact wNithin two montlhs two-thirds
of the soldiers had (lied of yellow fe\'er, andcl in dlespair, Napoleoni senit replacements
w^hose fate was similar. WN ith the disappearance of these troops who could conquer
human enemiiies, but xx'cre lhelpless against disease, Napoleoni's hopes for .\merican
colonies vanished.
The earl) history of yellow fever is full of' sinmilar tragedlies. Its incidence in

America was such that it caused 4,041 deaths in 1793 in Philadelphia, a citx' then
of 40,000 inhabitants; in New Orleans in 1853 8,101 deaths occurred, and in
Mlemphis in 1878 5,750 deaths-all fromii yellow\\ fever. In Britain in 1865 infection
was brought to Swanisea by a sailing-vessel from Cuba, and of seventy cases fifty
died. It was recognised that the dlisease occurred mainly between the latitudes
450N. and 35TS, commonly around ports, most fatal in large cities, and epidemics
were invariably arrested by the arrival of frost. 'rhe apparent immunity of negroes
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is probably explained by their survival of mild attacks in early youtth. During the
United States W\ ar with Spain in 1898, 266 of their soldiers were killed in battle,
275 died from wounds, and 3,500 died of disease-mnainly yellow fever and typhoid.
Out of this war eventually came the coniquest of yellow fever, and no chapter of
the story of medicine is more thrillinig.
A commissioni was sent to Cuba in 1900 from \Washington, and(l hadl as its

personnel Drs. Reed, Carroll, Lazear, anld Agramonte. They failed to (liscover the
microbe of the disease, but, working oni the theorv of Dr. Finlay, idcentified the
mosquito steg,Moinyw fa(llscifitlc, now-\ know\In as tedes agytvpti, as the insect vector
of the infectioni. Dr. Carroll w-as the first to allow himliself be bitten bv an infected
mosquito, andl he dev-eloped a severe attack of the disease, from which he barelv
recovered. Then Dr. Lazear allowed aniother similar miiosquito to bite him, and
twelve days later, on 25th September, 1900, he died fromIa severe attack of yellow
fever. The mosquito was definitely incriminated, and the further work necessary
to prove the transmission was car-ried out at Camp Lazcar, six miles from Havana.
Volunteers were calledl for from the American troops, anid stifficienlt were forth-
coming to prove conclusively that yellow fever was tranismitted on ly by the
particular type of mosquito. Thais cedes cgypti is a tloniestic molsquito breeding in
the neighbourhood of lhouses in any collection of -water, ainld tends to remaini within
one hunidrc( yardls of its breedinig-place, so thlat a vessel moored a qtiarter of a mile
off shore is safe from attack. It became obvious that tllc conltrol of vellowv fever
demandedl the conitrol of its mosquito host and the removal of the breeding-grounds
of this insect hv- treatmlent of all swamps andl mlarslhes and( the covering of domestic
water stores. ITle findinigs of the Reedi comimiilissionI w\ere so efliciently applied by
Major (iorgas, Chlief Sanitary Officer of Havlana, that after repeated (lisaster-s fromii
yellow fever, the R ork otn the constructioni of the Paniama Canal was carrie(d
through, an(d this engineering triumph stan(ds as a memorial to the heroism of Reed
and his colleagues an(d a tribtite to the thoroughness of their investigations.

It might almost appear that -with the removal from our midlst of plagule, cholera,
smallpox, tvphus, and yellow fever and the eflicienit conltrol of typhoid that inedicine
had lost much of its romance. Undoubtedly the work of pioneers in these (diseases
has been so applied that no fear of these formerly devastating pestilences remains
any longer; the tools were forthcoming and(l the jobs were finished. It is probably
for the good of mankind that the familiar mild infectious diseases exist, for all of
us, to survive, must learn, consciously or subconsciously, to overcome sickness for
ourselves. Many of us have seen the distressingly poor fight put up by a childl when
ill for the first time, as compared with the almost nonchalant response on the part
of the youngster witlh previous wins, home or away, to his credit over the milder
infections such as scarlatina, chickenpox, and measles or whooping-cough at a
reasonable age. These are all conditionis we ma) well control without actually
exterminating, for there is some trtith in the lay view of the constitutiolnal improve-
ment in a child following an infectious disease-probably best manifested during
convalescence by a ravenous appetite and a peroid of rapid growth.

But what of our present-day scourges of tuberculosis and diplhtheria? Is it not
true of these diseases that we have been given the essential research work and the
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weapons to combat them, and the disappointing results, we must admit, are due to
our failure, as yet, to atpply our klnowledge. It is true that in the last sixty 'ears
in our islands there has been a steady, declinie in the death-rate from ttuberculosis,
but it is still one of the chief causes of premiature deatlh and chronic invalidism,
and causes the deatlh of more than halfl of its victims dluring the working years of
life, 20 to 65. The increase in tuberculosis that occurredl in thc last war emplhasised
the (lisease as a niational prollem, andi so, in the imnmnedliate post-war years, muclh
was done to improvc conditionis w,hich were regarded as lending themselves to the
increase(l inicilence. In this xvas an) increase in tuberculosis svas foretold, and
unfortunatel- this is onlyr too true, anid again 'we must accelerate thle mzeans of conltrol
of this dlisease, onie of the greatest problems of Social Mledicine.

\Ve have learned that predisposing causes are poverty, lead ihousing, (lirt,
alcolholism, and (lusty trades. In 1885 Dr. Henry MIcCormac, the first Professor
of Medicine of this School, is quoted as saying "In a cosv room the conisumptive
is bounid never to live, nor in anly room indleed, for grreat lenlgtlhs of time. So long
as he is able to be out of doors, hc is in his best and safest home. Wk'herever there
is foul air, there we meet consumption, x-e meet scrofula, andi an untimely death."
It is said of I)r. )McCormac that hc -was so insistent upon fresh air for his
tuberculous patients and their relatives that he often broke their wiindows with his
umbrella. A story is told that he appeared in the local police court oln one occasion
for window-smashing-one can but wonder how he would have regarded our war-
time ventilation with the limitations imposed by black-out regulations.

Ihe prevention of tuberculosis can olyl) be attained by a long sustainledl attack
on numerous social evils. We must ainm at higher stanidards of living, better
conditions of wsork, healthicr iousinIg, and(1 safc milk. Next to actual prcevention
the best wve canll achieve is dletectioni of the (lisease in its earliest stages, when it
is most likely to respondl to treatmcnit. 'l'he general practitionier is the person most
likely to see the early stages of the dlisease, and hiis promiipt nlotificatioll will leadl to
proper supervision of the patient. TIhose inspectinig school chilirell may detect
suspects and refer them for observationi, (liagnosis, and, if necessary, treatmnenit.
TIreatment may be domiciliary, dispensary, or sainatorium, the latter especially
during the active and most infective stages of the dlisease. Onie of the earliest
advocates of sanatorium treatment was Dr. Edward Livingstone Trudleau, of New
York, who, apparently in the last stages of consumption, in 1873 went to the
Adirondacks to die, but there survived and lived to exert an influence on the
tuberculosis movement for many years. He established a sanlatorium in the
Adirondacks to which Robert Louis Stevenson came as a patient in 1887, andl it was
probably Dr. TIrudeau that Stev-enson had in mintd when he wrote this eulog) of the
physician: "T here are men andc classes of men who stand above the commoIl herd,
the Soldier, the Sailor, and the Shepherd not infrequenitly: the Artist rarely,
rarelier still the Clergyman, the Phvsiciani almost as a rule. He is the flower (such
as it is) of our civilization : and when that stage of iman is (lone with, and only
remiemibered to be ml.aIrvelled at in history, lhe will be tlhouglht to have slharedi as little
as any in the defects of the period, anid ilmost notably exhibited thle virtues of the
race. Generosity he has, such as is possible to those wxNho practise an art, never
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to those w-ho drive a trade discretioni, testedl bvy latundred secrets: tact, tried in
a thousandl embarrassmients an(d wN-hat are imiore important, Herc-ulean clheerfulness
and cout-ragc. So it is that he l)rings air andcil er inlto the sick room, andl ofteni
enough, though not so often as he wislhes, brings lhealing."

All who enter the profession of medicine are potential physicians, and our
subsequent trainintg an(l experiences fit us better to attempt to follow the way
blazed for us bv men like Dr. Tru(deau. The ideals he prescribed for the treatment
of tuberculosis in the foundationi of his sanatorium at Saranac in 1884 are still to
be attained, andl with the inspiration of Dr. Trudeau's life we might xvell pursue
a more active war against the white scourge. On his monument, erected near the
entrance to the sanatorium, is inscribed what might well be an i(leal to all of us
"To cure sometimes, to relieve often, to comfort always."

I have left (liphtlheria purposely to the last, that I might plead for its
extermination. TIhe case against this (lisease is constantly and(i most eloquently kept
before us by repeated appeals on the wireless, refcrences in the public press, ancd
screen an(d poster approaches to parcnts to have their children protectedl. TIhe figures
of the inci(lenice of (liphtlleria in our islands are such as to suggest that the wireless
appeals must fall UpoIn deaf ears, and parents, if they read, do not understand or
appreciate the meniace of the disease and the ease and(1 certainty with which it can
be combatedl. In England( and \Vrales sixtv thousand cases of this condition are
notified annually, and of these some three thousand endl fatally. In our own city
we have lost over eighty children in a year, an(l still struggle to reduce the death-
rate below one per week. TIhese fatal cases are niearly all in childlren under tea years,
an age at which young life is very sweet to a child andc its parents, and yet these
are all entirely unnecessary deaths. Painful deaths, too, to the little sufferer and
those in attendance alike, for the blissful loss of consciousness is usually denied the
diphtlheria patient. To the bereavement of parents must be added the anguish of
the thought that reasonable care and the acceptance of the safety arising from
immunization would have spared their child its suffering.

It was as far back as 1894 that the world hailed the conquest of (liphtheria through
the discovery by Roux in the Pasteur Institute, of diphtheria antitoxill to combat
the poisoIn elaborated by the cliphtheria organisms. Since then developments have
gone on apace, so that nowadays the existence of the disease is inexcusable. The
Schick test to determine susceptibility to diphtheria has been elaborated, but since
about ninety per cent. of children are susceptible, the test is now frequently
dispensed with and immunization carried out. The course of protectioll, too, is
modified so that in most cases only two subcutaneous injections are necessary to
carry the child over the danger period of the early years. From Toronto, a city of
six hundred thousand inhabitants where protection of pre-school and school
children has been largely carried out, we find figures showing sixty-four deaths
from the disease in 1929, and with success of intensive immunization, by 1934, five
years later, there were only twenty-two cases of diphtheria without a single death.
A former Dean of Canadian Public Health Officials, described as a beloved Medical
Officer of Health for Toronto, the late Dr. C. J. 0. Hastings, declared that every
death from diphtheria should be investigated by the coroner. Such was his
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convictioni and belief that diplhtheria is completely preventable, and onlv occurs
because of insufficient attempts to stamp it out. To secure its exterminationi, the
active co-operation of all citizens is necessary. It is realized that to produce a
material reduction in diphtheria incidence two-thirdls of the school children and at
least one-third of pre-school childreni ilmust be immllunie. Surely what has been donle
in other countries is not beyond the power of our own% people, who0Would be loath
to have themselves regarded as iniferior parents. At times I have felt that part,
possibly much, of the blame for our positionl in regard to diphtheria is attributable
to the lack of enthusiasnm for imimiliuinizatioin onl the part of the me(lical professioni,
to mx' mind a Xver' culpable state and possibly clue to the agonal phlases of diplhthleria
sufferers being conifinied to hospitals. I trust that this appeal for the mnost intenisive
application of our means to combat this dread disease does not fall uponi deaf ears,
and that every student of medicine here will become anl active propagandist against
diphtheria-public enemy number one of childhood.

It is the privilege of the general practitioner in the course of his daily xisits to
act as guide, counsellor, and friend, niot only! to the parents, but to the children,
an(d how better coul(d he manifest appreciationi of his positioin thani 1b teachinig
positive health and happiness by' eliminatinig the drea(d olf diphtheria froml the
family circle.

It cannot be given to many ol' us to rival the great figures in the history of our
war against disease. Men of the calibre of Sniow, Jenniier, Reed, Carroll, Lazear,
(iorgas, anid Trudeau are not horn everN, day. They have blazed the trail, others
have carriecl oni their work, and to-day xe are all beneficiaries of their pioneer efforts
andl morally entitled so to continiue their labours as to make the world a better and
healthier place for all to live in, with a higher expectationi of life anld less tragedy
from diseases now known to be preventable. Here ma' I close by quloting to you,
I hope appropriately, the closing paragraphs of' an adldress given by Sir William
Osler under similar circumnstances: "Useful your lives muLst be, as y'ou will care
for those who cannot care for themselxes, and wlho need about them, in the day of
tribulation, gentle hands and tender hearts. And happy lives shall be yours, because
buss' and useful: having been initiated into the great secret-that happiness lies
in the absorption in some vocation which satisfies the soul: that we are here to

add what we can to, not to get what we can from, life. And, finally, remember
what we are-useful supernumeraries in the battle, simple stage accessories in the
drama, playing minor, but essential, parts at the exits and entrances, or picking
up, here and there, a strutter, who may have tripped upon the stagc. You have been
much by the dark riv-er-so near to us all-and have seeni so many embark, that the
dread of the old boatman has almost disappeared, and

"When the Angel of the darker Drink
At last shall find you by the river brink,
And offering his cup, invite your soul
Forth to your lips to quLaff-You shall not shrink.

"Your passport shall be the blessing of Him in wvhose footsteps you have trodden,
unto whose sick you have ministered, and for wlhose children you have cared."
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The Education of the Medical Student
By V. M. SYNGE, M.D., F.R.C.P.I.,

King's Professor of Medicine, Trinity College, Dublin

FROM the point of view of intelligenice tlle populationi may be divided inlto (a)
geniuses, (b) men of ability, (c) meni of averago-e intelligence, (cd) ''moronis," (e) men
who are mentally defective. 'I'lose of classes (ii), (1b), and (c) ar-e to he wvelcomecd
into our medical sc.hools. rhose(of class (e) %%,ill nc)t trouble us. Ihle "morons"
have sufficienit initelligenice to earn their lixing in oflice, shiop, or oni the soil. They'
can be trained to do -outinie work, hut they (1o niot miiake good doctors. 1Thev imay
take up medicinie from a geInUine inlter-est in thle subject; they max- bel)otcf e(d into
medicine by a father- wvho is himllself a (loctor, or- by a fatlher- wsho \\ ants hiis clhildren
to rise in the social scale; the maxy tlilink that miedicine is an ea.> w%ax of' making
a livelihood. lhey miust he eliminiate(d lfom the miedical scihools. Psy-hological
tests will not (1o this satisfactorilxy. A reasonablx stifl entrance examillation alnd the
weediig out of those of obviously pooI intelligence in the first or, at latest, second
medical year is the best solutioIn.
What are the iminimnumil requireineints in genieral educationi for entrance to the

study of medicine ? Tlhe three Rs, general knoxvledge, EIno-lishi. Latin is unnecessarv.
The argument that a knoxvledge of classical Latin is essential in order that a
student max understancl meclical terms and the dog-Latin of prescriptiolis is
unsound. Very fexw students of to-day know;%o Greek, xvet they can uni(iet-stani( the
numerous xords of Greek derivation which occur in medicine. Ilhe xvriting of
manr students borders oni the illegible. 'I'his max be clue to laziness or to peclantry,
fostered by the popular iclea that illegibility is the hall-mark of a good cloctor or a
person of literary talent. Many serious mistakes arise through illegible prescriptions
and directions. The figure four shIould not be formed so badly as to be mistaken
for seven. TIhe symbol for a dram should not be xvritten in sUCti a sloxenlxv fashion
as to simulate the symbol for an ounce.

The present medical curriculum embodies the xisdom of the ages. The medical
course is conistantly being addled to; nothing is ex-er subtracted from it. In the
pre-medical year a souInd fouIndatioin is laid in the Preliminary Sciences-Chemistry,
Physics, Botany, Zoology. Then the structure and functions of the human body
are scientifically treated. The human structure and functions as disturbed by disease
are then studie(d under the pathologist ain(d the bacteriologist. M\ateria medica is
not forgotten. Finally the student does his hospital xvork and studies sick people
as they really are. All the specialities must be attended to, not omitting six hours
spent in learning how to vaccinate. This is an excellent svstem for a man of
ability who has had a thorough secondary education up to the age of nineteen, xvho
has studied chemistry and physics for three or four years at school, xwho is in no

hurry to earn a living, and sxvho can spend txxo years as house physician or house
surgeon after qualification. The defects of the system are obvious. Many students
have done no science at school; a student cannot acquire a scientific outlook by
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once xear's coImlpresse(l stL(IV of chemistry andI physics ; the average (loctor has not,
and niee(1 niot have, a scientific ouLtlook ill thle a rowxer senlset, ()f tlhe tei-nr. \hliat
actually happenis is thlis. .\s soon as lie hias passe(d his examinlation in chemistry
an(l physics, the stu(dent sax s IYhanlk G(od !' and hastens to the second-hand book-
shop to (lispose of his textboolks. He clear-s hlis braini of clhetmiiical anid physical facts
at the samile titime. It is elasy to prove the truth of this by asking the student a few
simple chemical or physical qLuestions at hiis final examiiinationi. "''he specific gravity
of this sample of ur-inlC is 1015 ; do you tllinlk that the specific gravity was higher
or lowxer immediately alftcr the patienit passed it?" Thc studenit mentally tosses a
pentyl befor-e ans-wering. Or again, how many final students cani explain the
clhemical1 chang,es taking pilace when FeClhling's Solution is re(Iuce(LI, and write down
correctly the formul;u of the two oxilde of copper?
Too muctlh time is spenit in listening to lectures. Iniclu(ding the pre-medical xears

the sttident oft to-day spends mlor-e tlhan a thousand lhours in the miiedical school
listeniing to lectures; this (loes nlot include thle time spent at plractical classes. The
cenitre of gravity has moved fromn the llospital tO the mecl schol. One freely
almits tllat milost r-cerut discovxcries of importance in medicine have been ma(le in
labot atories and( not at the bed-side. TIllis is, of couLrse, altogether beside the
poinit. Thlle prteseit curriCLuluIml induCeS a theoretical OutlOok. T'Jhe S Lltudet'S interest
tlags bca,-luLSe Clillictl xxor-k; iS postponed to stuclh a late stagLe. H-e lhas to nmemorize
so manxv facts that sxxottin-g lor e\aniinations becomces necessary : Icle-ar cLuicklV-
for,get (uickl\ ( linical xxork is neglected.

SinIce tIle IeCxV CUi(ultumitt- onlylX came inito force in I 9)38, it is too early to pass a
fillal ju1dgmenlt oln it. ( )e cdoes, howxever, get the impression that it is (lefiniitely
xvorse than the o1(1.

I VOuSl1dsulggest tlC followVing. \ straighit five-y'ear medical course, with no
camoutlag-e olf a pre-medlical xea r

(1) 1hrt ve!r: chemlistry and physics-iinut so mainv facts, less leodtur1ilng, imiore
laboratorywxork, Ol)l)orttillitv or- tll goo(0d man who lias already (lonie sonme
scienice to d1o m11or-e (lxadaicd wo,rk. .\natoiv and elementary physiology
(includinig biology). Hospital: Olne 1hour, once or twice a week bandaging,
talkinig temilperatures, etc.

(2) Second year: anatoniv (oni fuLinctional linies) an(l pylsiology- (Wxithout "frog
juIllps"). Hospital : mlethio(ds of( e\aiination.

(3) 'rdyir(lear: pathologyv: bacterialogo ( not too nmtu ici) hygiene: therapeUtics
(with drastic Cuts In iiiateria mc(li(ca). Hospital.

(4) FIuri/fiy ax'cr anid (5) Fl-t1h 'ef r: a few lectuires ill imecdicinie anicd surgery (on
special subjects), but nio forniail course: six imiontils residence in a general
hospital, in latter lhalf of l'ortlti x ar or first hlalf of fifthi xear the hospital
shiotild haxe (lepartmients for children, venereal (liscase, tuIbIerc-ulosis, fevers,
gvn.Vecologv, nose and thiroat, eve. Special hlospitals ire ciiot good for
teachlillng- ulnless they take resi(denit StU(dCltS-IInICy accepte(d: olie or two
imonithis resi(lenice i a matern-Iity hlospital, attendance at ouIt-patieiit depart-
menit, these to lbe dloiie ii ter perio(h of resi(lence in general hiospital.
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Examini(ations: framed to nullify swottinig and excessive book, as opposed to,
practical knowledge: an examination at encd of. each summer term; if student
fails to pass he can have another "shot" in the autumn, if he fails again he
must repeat the year: at the end of the fourth year an examination in clinical
methods.

Medical textbooks for studlents : many are too clear-bindling is unniecessarily
substantial, often too many plates and reproductions of X-rays wlhich show little
not enough diagrams: poor and clumsy style. Why must a medical writer say "not
infrequently'" instead of "often;" "not uncommon" instead of "common;" "fatal
termination" inistea(l of 'death ;''"stethoscopic examination reveals a bruit in the
mitral area, wlhlich is sy-stolic in time'" instead of "there is a systolic mitral murmur."
Stu(dents reading-roonms ofteil containl milanly out-of-date textbooks, which have been
kindly presented by members of the staff when they get a new edition of the book
themselves. It wsould be (lesirable for a textbook in medicine to be published by the
teaching physicians of a medlical centre in collaboration, rather than by one
individual. 'I'he viewvs expressedl would embody the pooled opinions of the authors,
and in minior points in xwhich tlle authiors were not in agreement the (lifferent view-
poinits could be briefly state(l.

Special points in teaching andl advice to those about to practise
(1) Errors in diagniosis : all doctors make mistakes, with two exceptions-those

who have no patienits, andl those who (1o not tell the truth. If you make a
mistake find(l out wxhether it 'was (lue to (a) insuflicient history of sVmptoms,
(b) insufficient examiniation, (c) faulty judgment, (dl) refusal to change the
first diagnosis mlade, (e) unavoidahl}e cause. T'ry not to make the same mlistake
again.

(2) Neutralize your own-l meintal twvists : (a) in dealing with an acute abdomen
the physician tend(s to go too slow, he slhould get a surgeon to see the case
sooner. (b) In (lealing with a chroniic abdomenl the surgeon goes too fast, he
should get a physician to see the catse. (c) If you see one case of aln uncommon
disease, (lo not imaginie that other- cases are likely to oCcur SOOn1.

(3) Do not have an exaggerated idlea of the importanice of laborator) tests. A
pathologist or biochemiiist or ra(liologist can makie mistakcs too-his results
are not final. A red cell count of :,2:32,572 means that the count is 3,200,000,
but therc are grave (loubts as to the comnpetenice of the pathologist, because
lie has 11o conlceptionl of his own errors.

(4) Uil(lerstanld the patienlt's view-point. If you get scarlatinla or appendicitis
wvlile y-ou arc a studlenit, dlon't grouse; you have learnt much more while lying
in bed as a patiecnt thaln ouL would have learned by attenidinig lectures for the
same periodl. Ytou can now und(ler-stanid the patient's view-point better. 'Ihe
mo(lerni patienit wants to know, not so imiuchi thie scienitific niamiie of his clisease,
but rather-, wlhetlher lhc is going to recover or- not and h1oN0v long lie will be
laid up. He has little fear of deatlh, andl would imluchl rather leave things ill
order wlhen he (lies. Only patients of the Victorian mentality like the (loctor
to look wise and say nothing. The patient's laniguage should be understood.
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It will vary with different localities. If you come to a patient one morning
who is obviously much better thalnl he was the (lay before, you may say "You
are much better to-day." He replies, "No, I 'in not better yet." You
may misunderstand him unless he adcls, " But I'm well improved." The
word "better" to him meanis "cured." Or againi, the father of a child whom
you are treating may say-, " Doctor, I'm annoyed the way my boy is doing."
Don't be offended, he means no harnm. "Annoyed" in his language means
"anxious." Remember popular fallacies and point out their absurdities. A
great many patients believe that the third stroke kills, that valvular disease
of the heart is next to cancer, about the most serious (lisease from which
one can suffer, that paini in the back is alwaYs evidence of kidney disease.

(5) Don't pander to popular whims. Patients' ideas in medicine are usuall) at
least thirty years out of date. WVholesale removal of the appendix, tonsils and
adenoids, the foreskin, are unnecessary. Children with a "catarrhal
diathesis" are not benefited by the removal of tonsils and adenoids, and an
intact soft palate and pillars of the fauces have some use. A "bottle of
medicine" is not always necessary.

(6) Proprietary medicines. The more respectable commercial firms often bring
some valuable products oni the market. Do not be unduly impressed by
advertisements, they are grossly overdone. Do not be flattered by pictures
of a doctor with serious face pompously writing out a prescription for a pretty,
delicate-looking woman, who registers ecstatic delight-a prescription for
some simple proprietary remedy, which the w%oman, if she had more seinse,
might have obtainedl f.rom the nearest chemist wx,ithout a prescription.

A final word to ourselves: it should be the exception for a student to fail in his
final examination. If he fails we, as his teachers, should regard his failure
as our failure too.

REVIEW
FRACT'URES AND DISLOCATIONS.-"The Practitioner" Series. By various

authors. Edited b) Sir Humphry Rollestoni, Bart., G. C. V.O., K.C.B., M.B.,
F.R.C.P., and Alan MIoncrieff, M.D., F.R.C.P. Evre & Spottiswoode.
Price 7s. 6d.

1Itiis booklet, co)mpr-essinig as it does its subject ma;,itter inlto eighty small pages, must be looked
on as a guide to the General Plractitioner in lhis daily work rather than ain aibridge(d edition of the
subject of Fractures aind Dislocations wvhich hie might wvant to readl inIhis more leisure moments.

'lhe booklet concisely represents the chief boniy inijuries met wvith in everyday practice, their
diagnosis and their treatment.

Two criticisms can be made about an otherwise excellent publication
(a) No mentioni of fractures of the foot or toes occurs, and

(b) The basic principles unde-rlying the treatnment, of all fractures are not sufficiently str-essed.
The inclusion, in a futur-e edlition, of chapters dealing with tllese two points vvould gr-eatly increase
the usefulness of the booklet. rhis publication can be strongly recommnnenldedi to every G(eneral
Pratct it ioner.

R. J. WV. WV.
_54



It will vary with different localities. If you come to a patient one morning
who is obviously much better thalnl he was the (lay before, you may say "You
are much better to-day." He replies, "No, I 'in not better yet." You
may misunderstand him unless he adcls, " But I'm well improved." The
word "better" to him meanis "cured." Or againi, the father of a child whom
you are treating may say-, " Doctor, I'm annoyed the way my boy is doing."
Don't be offended, he means no harnm. "Annoyed" in his language means
"anxious." Remember popular fallacies and point out their absurdities. A
great many patients believe that the third stroke kills, that valvular disease
of the heart is next to cancer, about the most serious (lisease from which
one can suffer, that paini in the back is alwaYs evidence of kidney disease.

(5) Don't pander to popular whims. Patients' ideas in medicine are usuall) at
least thirty years out of date. WVholesale removal of the appendix, tonsils and
adenoids, the foreskin, are unnecessary. Children with a "catarrhal
diathesis" are not benefited by the removal of tonsils and adenoids, and an
intact soft palate and pillars of the fauces have some use. A "bottle of
medicine" is not always necessary.

(6) Proprietary medicines. The more respectable commercial firms often bring
some valuable products oni the market. Do not be unduly impressed by
advertisements, they are grossly overdone. Do not be flattered by pictures
of a doctor with serious face pompously writing out a prescription for a pretty,
delicate-looking woman, who registers ecstatic delight-a prescription for
some simple proprietary remedy, which the w%oman, if she had more seinse,
might have obtainedl f.rom the nearest chemist wx,ithout a prescription.

A final word to ourselves: it should be the exception for a student to fail in his
final examination. If he fails we, as his teachers, should regard his failure
as our failure too.

REVIEW
FRACT'URES AND DISLOCATIONS.-"The Practitioner" Series. By various

authors. Edited b) Sir Humphry Rollestoni, Bart., G. C. V.O., K.C.B., M.B.,
F.R.C.P., and Alan MIoncrieff, M.D., F.R.C.P. Evre & Spottiswoode.
Price 7s. 6d.

1Itiis booklet, co)mpr-essinig as it does its subject ma;,itter inlto eighty small pages, must be looked
on as a guide to the General Plractitioner in lhis daily work rather than ain aibridge(d edition of the
subject of Fractures aind Dislocations wvhich hie might wvant to readl inIhis more leisure moments.

'lhe booklet concisely represents the chief boniy inijuries met wvith in everyday practice, their
diagnosis and their treatment.

Two criticisms can be made about an otherwise excellent publication
(a) No mentioni of fractures of the foot or toes occurs, and

(b) The basic principles unde-rlying the treatnment, of all fractures are not sufficiently str-essed.
The inclusion, in a futur-e edlition, of chapters dealing with tllese two points vvould gr-eatly increase
the usefulness of the booklet. rhis publication can be strongly recommnnenldedi to every G(eneral
Pratct it ioner.

R. J. WV. WV.
_54



A Case of Spirochaetosis Ictero-Haemorrhagica
By DAVID KIRKPATRICK, M.B., B.Ch.

MOST menI in genieral practice, especiall) perhaps in rural areas, are liable to see a
case of spirochaetosis ictcro-halmorrhagica at some time or other. WVith the increased
food production cIrive, rats are to be expected where grain is collected in and around
farmyards, in spite of the constant warfare against these rodents. According to
Hurst, about twenty-five per cent. of rat populationi is infected. Leptospire are
present in the urinie of infectedi rats, and so the risk to man cominig in colntact with
substances soiled by this agent is very definite. Leptospire, it is now agreed, can
gain access to the blood-stream by penetrating througlh the skin; whether the
presence of minor abrasions is a necessity is difficult to say, but is of little moment.
Standing in water conitaminated by rat excreta exposes the worker to the risk of
infection, and the disease comes under the WNorkmen's Compensation Act.
Perhaps these few remarks may in some measure exculpate me for wishing to

report the following interesting case, recently under observation, as the patient
presented absolutely the clinical picture of Weil's disease.
The patient had been ill for about two or three days when I saw him, the illness

being ushered in by shivery feeling, malaise, headache, and increasing weakness.
When first seen, he had severe headache, physical and mental torpor, acute myositis
evidenced by stiffness and soreness of all muscles, especially those of. back and
neck, accompanied by tenderness; joints were stiff and painful, and upper abdominal
pain was complained of. Tongue was very dry, f.urred, and deeply fissured.
Albuminuria was present; T0102; P120. Heart and lungs: nothing abnormal
detected. Abdominal reflexes were absent; plantar reflexes, flexor and knee jerks
very sluggish; actually these later disappeared entirely.
There was thus difficulty in diagnosis, meningitis, influenza, nephritis, toxmmic

gastritis, and acute rheumatism all deserving consideration.
Sodium salicylate was administered, and patient revisited after six hours;

muscular stiffness was now relieved to some extent, and meningitis could be
ruled out.
Next day the patient was very ill and still undiagnosed; in addition, he now had

complete anorexia, nausea, no actual vomiting, languor, and apathy. On third day
of seeing him, i.e., on fifth or sixth day of illness, jaundice was visible; this rapidly
deepened, and stools became clay-coloured; toxaemia was now severe. Liver became
enlarged to two finger-breadths below costal margin and was tender on palpation,
suggesting hepatitis. Spleen was not enlarged. After another two days, petechial
haemorrhages occurred at areas over abdomen, back, forehead, and left upper
eyelid. Next the patient had two attacks of haematemesis, one rather copious-
about one pint, according to nurse. Prostration was now extreme, and one felt
that a big ha-morrhage could throw the balance against him; fortunately there were

no big purpuric eruptions or epistaxis, which can be troublesome. Graduallv from
eleventh day onwards improvement set in, tongue moistened and cleaned, faeces
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regained normal colour, jaunidice intensity lessenied, albumen cleared, but bile
persisted in urine for considerable time.

After five days' quiescence patient again became pyrexial, with deterioration in
his condition, and it took another ten (lays for this recrudescence to subside. During
this stage he dexeloped a generalised conflueint papular eruptionl alimlost r-esemblinlg
measles, but cluller in colour; this faded over two daxys.
By this time thie patient was mentally depressed, irritable, and eminotionally

instable. Convalescence was slow an(l otherwise Uneventnul.
Ireatment given w,as fluidts, alkalis, glcoCse, calceiumn1, vitamin ('; organic arsenic

was not given owinig to hiepatitis.
Laboratory tests were as follows :-First test taken tenith day reported

[rovisionally positive, as patient's serum agglutiniated leptospirae in dilution up to
I in 100, not a high end-point. Two weeks later patientt's serumiii was strongly
positive, ag-glUtinating leptospirae up to a (lilutioll of 1 in 1,000. B3lood was ilegative
to typhoid, paratyphoid, and br. abortus. Blood-film showedl secondary type of
anxemia, with no definite leucocytosis.

Clinically the most striking features were the initial myositis, severe prostration
and toxwmia, jaundice, h2emorrhages, and absent kinee-jerks, which together
produce a typical picture, leaving little doubt as to the (liagnosis on clinical grounds
alone, but nowadays agglutination tests against the leptospir:e are a welcome help
in finally clinching the diagnosis.

1 am mucl indebted to Professor WN'ilson, Dr. Bartley, and Dr. Boyd Campbell
for laboratory investigations.

REVIEW
NATURAL DEVELOPMENT OF THE CHILD. By Agatha H. Bowley, Ph.D.

Edinburgh: E. & S. Livingstone. 8s. 6d.; postage 6d.
Titis is a good book, and fills a need in the mass of literature on child psychology. It is written
for the "believer," and makes no attempt to convince people that a proper control of the child's
mental development is as important as the control of bodily development. 'I'his volume is short-
one hundred and sixty-eight pages of reading matter, and in many instances is in the nature of
a summary.
A chapter on infant development follows the introduction, and then chapters on pre-school period,

middle childhood period, and adolescence follow. The penultimate chapter deals wvith children
and the war.

Special sections are rightly devoted to backwardness, delinquency, and antisocial behaviour;
anxieties and habit disorders. Such conditions and their causes should be better understood, as
prevention seems to hold the best, if not the only hope, of dealing with these difficult conditions.
The book is intended for parents and teachers, but the general practitioner will benefit from it

as well. The facts are put forwvard in a clear, succinct fashion, and a notable feature is the list
at the end of each chapter of recommendations for further reading for those interested.

Dr. MacCalman, lecturer on psycho-pathology in Aberdeen University, wvrites the foreword, in
which he points out that dependable information on this subject is usually reported in professional
journals, and is therefore for the most part inaccessible.
The book is illustrated by many photographs of child development at different ages, but the

reason for their inclusion is not so evident.
The book can be thoroughly recommended. It answers a great many questions which doctors,

parents, school teachers, and children often ask.
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his condition, and it took another ten (lays for this recrudescence to subside. During
this stage he dexeloped a generalised conflueint papular eruptionl alimlost r-esemblinlg
measles, but cluller in colour; this faded over two daxys.
By this time thie patient was mentally depressed, irritable, and eminotionally

instable. Convalescence was slow an(l otherwise Uneventnul.
Ireatment given w,as fluidts, alkalis, glcoCse, calceiumn1, vitamin ('; organic arsenic

was not given owinig to hiepatitis.
Laboratory tests were as follows :-First test taken tenith day reported

[rovisionally positive, as patient's serum agglutiniated leptospirae in dilution up to
I in 100, not a high end-point. Two weeks later patientt's serumiii was strongly
positive, ag-glUtinating leptospirae up to a (lilutioll of 1 in 1,000. B3lood was ilegative
to typhoid, paratyphoid, and br. abortus. Blood-film showedl secondary type of
anxemia, with no definite leucocytosis.

Clinically the most striking features were the initial myositis, severe prostration
and toxwmia, jaundice, h2emorrhages, and absent kinee-jerks, which together
produce a typical picture, leaving little doubt as to the (liagnosis on clinical grounds
alone, but nowadays agglutination tests against the leptospir:e are a welcome help
in finally clinching the diagnosis.

1 am mucl indebted to Professor WN'ilson, Dr. Bartley, and Dr. Boyd Campbell
for laboratory investigations.

REVIEW
NATURAL DEVELOPMENT OF THE CHILD. By Agatha H. Bowley, Ph.D.

Edinburgh: E. & S. Livingstone. 8s. 6d.; postage 6d.
Titis is a good book, and fills a need in the mass of literature on child psychology. It is written
for the "believer," and makes no attempt to convince people that a proper control of the child's
mental development is as important as the control of bodily development. 'I'his volume is short-
one hundred and sixty-eight pages of reading matter, and in many instances is in the nature of
a summary.
A chapter on infant development follows the introduction, and then chapters on pre-school period,

middle childhood period, and adolescence follow. The penultimate chapter deals wvith children
and the war.

Special sections are rightly devoted to backwardness, delinquency, and antisocial behaviour;
anxieties and habit disorders. Such conditions and their causes should be better understood, as
prevention seems to hold the best, if not the only hope, of dealing with these difficult conditions.
The book is intended for parents and teachers, but the general practitioner will benefit from it

as well. The facts are put forwvard in a clear, succinct fashion, and a notable feature is the list
at the end of each chapter of recommendations for further reading for those interested.

Dr. MacCalman, lecturer on psycho-pathology in Aberdeen University, wvrites the foreword, in
which he points out that dependable information on this subject is usually reported in professional
journals, and is therefore for the most part inaccessible.
The book is illustrated by many photographs of child development at different ages, but the

reason for their inclusion is not so evident.
The book can be thoroughly recommended. It answers a great many questions which doctors,

parents, school teachers, and children often ask.
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Introduction to the Surgery of the Gall-Bladder
By P. T. CRYMBLE, M.B., F.R.C.S.ENG.

MIATERIAL, 1935-19-12 INCLUSIVE.

Cholecystectomy-
\Vith Stones - - - 116
Stoneless - - - 34

150
Cholecvstostomv - - - 13
Common Duct Stone - - - 5
Cholecyst-Duodenostomn - - - 2
Cholecv-st-Gastrostomv - - -

ICOTAL Gall-Bladder Operatioins - 172
Operation 'Mortality 3 (2.9 °%).

HiSToRY.
HILST history records the existenice of gall-stones anI(I diseases of the gall-bladdel-

or some thousands of years, the first surgical attack on this organ is of
mparatively recent (late. As far as I am aware, the first surgeon to openI and
na the gall-bladder wxas Sims in 1878. Lawsoni Tait, referring to this first
olecystostomy, ma(le the following rash statement: "The entire possibilities of
eatment of gall-stones and disten(led gall-bladder are exhaustedl by Sims' paper."
e first cholocystectomy was performed by Langenbuch in 1882, and it was twenity-

ine years before a Belfast surgeon followed suit.
In March, 1909, Fullerton and Kirk removed gall-bladders, and they, were closely

Eollowed by Robert Campbell in April. It almost looks as if Fullerton had stimulate(d
,irk and Campbell. There is no doubt about the Kirk operation, as the notes
dlearly state that the cystic duct was ligatured with lineil thread, the duct divided,
and the gall-bladdler, containing stones, removed. The notes oIn Fullerton's case
*re not so clear, as they state that the cystic dluct was cut across and a stone
,removed from the cystic duct, but they fail to menltion that the gall-bladder was
a'removed.
As operative mortality was gra(luallv reduced, surgeonis became bolder, and many

battles have been fought over "removal v. drainage," with the result that at the

present time one feels that there is a proper field for each operation. More recently
3here has been much discussion over the stoneless gall-bladder, and much adverse
*criticism of the high proportion of stoneless gall-bladlders in some cholecystectomy
lists. Where this figure reaches thirty to forty per cent. it is felt that the gall-bladder
-as been unnecessarily sacrificed. At the present moment the main point at issue
is when to explore the common duct.

ANATOMY.
Whereas the anatomy of the normal gall-bladder is comparatively simple, the
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patlological anatomy is most varied aIl(l comiiplicate(l. Referenice to a text-book of
anatomy gives a good description of the normal, but where will you obtain a
description of the gross pathological changes? Only the surgeoni has the
opportunity to record the varying conditionis, andl he rarely has the ability or
inclinationi. Let me give a few examples of conifused anatomical terminology.

"'The cystic (luct is never ligatured until it has been traced upw(cards into the neck
of the gall-bladder."
One writer compares the relationship of Hartman's pouclh to the cystic duct as

that of the cacum to the terminal ileum, or, in other words, he places the pouch
lateral to the cystic (Ict, whilst Hartman figures his pouch medial to the cystic (luct.

Another surgeon introduces the term pelvis in place of Hartman's pouch. Much
of this confusioni is probably due to the surgeoni describing the gall-bladder as he
may see it at operationi, in the inverted positioin. 'I'he body and( its contents should,
be described in the erect positioin, and the terms medial, lateral, anterior, posterior,
superior, and iniferior used.
As a result of obstruction, the gall-bla(dder may increase enormously in size, and

a pouch of miniature size in the normal may' undergo consi(lerable dilatation. Such
pouches are found in tlle regioni of the neck, andci may be found( medial, aniterior,
or lateral to the cystic duct. Thex lead to difficulty ill (lefiniing the cystic duct.

Markedl variations in the cystic duct man be founid at operation
1. TIhe normal text-book type-A 1 .-incl (luct passing upwarlrds, backwards, and

medially to join the common duct. In its lower or gall-bladder half its lumen
is obstructed by the spiral valve, a valve wxhich frequently holds up small
stones.

2. The short straight wide cystic (luct, which easily transmits stonies into the
commoin bile (luct. In this variety the spiral valve mav be absent.

3. TIhe S-shaped cystic duct or the kinike(d duct, with the kiiiks mainitainied by
peritoneal attachments.

4. Close adlhesioni of the cystic (luct to Hartman's pouclh.

A SCERTAI N MIENT.

The two outstandinig finigerposts guiding the patient to the surgical wvard are
biliary colic and "a positive X-ray," and(i w%ithout these the large majority of gall-
stones would be missed. Rare signis max' be presenit, such as tenderness over the
gall-bladder, a palpable gall-bladder, varying degrees of jaund(lice ancl (Icspepsia.
'Ihe radiogramii mav slhoxw stones in the clear picture, and after cholepulvis there
may be absenice of a gall-bladder shadow or filliing defects in the sha(lov. The
typical gall-stoine shadow is facetted, has a clear centre andl an opaque cortex, but
others show a ulliform opacity.

'LviN PATHIOIOGY.'

Haxing opened the abdomen in the expectationi of findinig a surgical gall-bladder,
the surgeon may encounter one of the folloxving conditionis-

(a) The liver is diseased and the gall-bladder is normal. Commonly the disease



takes the form of cirrhosis, but there may be secondary tumours or hydatid
cyst.

(b) IThe gall-bladder is normal, and the symptoms are due to gastric ulcer,
duodenal ulcer, or a chronic appendix.

(c) The stoneless pathological gall-bladder. 'I'he changes may appear as
thickening of the wall, distension, a change from the normal sea-green to
white, deposit of fat, adhesions.

(d) Gall-stones in the gall-bladder or cystic duct.
(e) Gall-stones in the gall-bladder with pus or bile.
(f) Distension of the gall-bladder and common cluct due to a tumour of the head

of the pancreas or of the ampulla of lVater.
*(g) Commoni duct stone.
(h) Gall-stones associated with perivesicular abscess.
(i) Gall-stones with a fistula into the duodenum or colon.
(j) Carcinoma of the gall-bladder.

Jauntidice.
CONIPLICATIONS.

(a) TIhe jaunidice may be due to some liver condition, such as cirrhosis or
malignant disease, and be unsuitable for surgical interference.

(b) A slight degree of jaunidice may accompany' gall-stones limited to the gall-
bladdler or cy)stic dluct, with no visible or palpable pathology of the common
duct. lThe jaundice is probably dlue to a hepatitis, andl cholecystectomy is
indicatedl.

(c) The jaundice may be due to obstructioni of the comlimiioni duct by a stolne. The
supra-pancreatic portion of the (luct will be visiblv (lilated anid the stonie may
be palpable somewhere along the common duct. Tlhere will probably be stones
in the gall-bladder. lThe essenitial poinlt is the relief of the commoni duct
obstruction by removal of the stone. Stonles slhould be removed from the gall-
bladdler an(I the gall-bladdler drained, if patient is well enough.

(d) Ihe jaundlice may be d(IC to obstructioni of thle cotimim]oni dclIt by a tumour of
the head of the pancreas or by a car-cinoma of the amiipulla of \Vater. Here
one will be limite(d to some palliativ e operationi, suclh as anl anastomosis
betweenl the gall-blacl(ler an(l the stomach or betxreen tlhe gall-bladder and the
second part of the cluodenLumn. In onie case in tllis seies obstructionl of the
ampulla of Vater was relieved by removal ol a pedunculated adeno-carciniomiia
attached to the region of the amlptilla. 'rhe patienit was free from smniptoms
for three N'ears, anid tlhenl died of pneumonia.

External fistiilai.
Gall-stones, imuXcus, or- bile may escape from the fistula, and there may hlave been

a previous operationi.
If stones are being (lischarged the gall-bladder should be explored, any stones

present removed and the gall-bladder removed or drained, according to the
conditions fouLnd.
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A mucus fistula wvill be due to an obstructed cystic duct. The obstruction will
usually, be due to a stone in the (luct, in Hartman's pouch or in the neck of the
gall-bladder. The fistula will be cured by cholecystectomv.

Biliarv fistula is usually post-operativ e, and( is (lue to an unrelieved obstruction of
the common duct or to an injury to the comIltimoIn duct. Ihere are three probable
explanations of the fistula-

(a) Ihle fistula leads into the gall-bladlder- and there is a stone impacted in the
commoni duct. 'I'he fistulla will be Cured by removal of the common duct stone.

(b) Tlhe fistula leadls into the gall-bladder, and there is ain obstruction of the
common (luct by a tumour of the head of the panicreas or by a carcinoma of
the ampulla of Vater. Tlhe extern.al fistula will be curedl andl the condition
temporaril) improved by a cholecyst-g'astrostomv or a (cholecyst-
duodenostomvi.

(c) 't'he gall-bladder lhas been removed and the fistula lea(ds into the common duct
or common hepatic (luct. Here it may be possible to reconstruct the common,
duct and close the fistula.

'1 le tacidte gall-bladder.
This is one of the mosit (lifictult problc)ms in gall-bladder surgery. Are we to allow

ourl gall-bladdclers to settle (low\n before operating, and(l thus obtain a low- operation
mortality, or are we to operate carlx' so as to save the occasionial perforationi? One's'
own practicc is to delay operationi for sevren to teni days, when the temperature will
have settled to nlormal <and the genieral conedition has much improved, but one must
be on the look-out for the acute perforatioin, and operate immediately. Fortunately,
acutc perforation is rare, but it lhas similar sigins to those of a perforated peptic
ulcer- or anl acute panicreatitis.

Stonies impacted, ou,tside thze biliarv track.
'lhe stone usually ulcerates through the wall of the gall-bladder into the second

part of the dluo(denlum1. It is large, ani(I may- obstruct the lowser ileum. Instead of
enterinig the duodenluLm, it mIay enter thle transverse colon, and ma) be large enough
to obstruct the large bowel. Once the stoine hlas escapedl into the initestine, the
fistula tendcs to conitract downi and requires no treatment, btut the intestinal
obstructioll must be reliexed.
The stone may escape from the gall-bladder and(l lie in a cavity between the gall-

bladder and duodenium. Here there is a daniger of duodenal fisttila folloxving opera-
tion for removal of the stone.

Seconzdary operationis for recuirrent symptomis.
(a) NVhere stones have been removedl from the gall-bladder and the gall-bladder

closed or drained. On September 29, 1942, one operated on a woman whose
abdomen had been opene(d five years previously through a sub-umbilical mid-
line incisioni. 'l'hrough this inlcisioIn gall-stones had been removed. A recent
cholecystogram showedl poor filling of the gall-bladder and a ring-like opacity
aboxe the fourth lumbar right transverse process, suggesting gall-stone. For
six months she ha(d been having attacks of biliar) colic. The second operation,
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by a sub-costal incision, revealed an elongated gall-bladder which contained
two moderate-sized stones of mixe(d inifection type. Tfhe fundus of the gall-
bladder was adherenit to the gastro-colic ligament. The gall-bladder was
removed.

(b) Biliary colic with jaundice appearing after cholecystectomy. One has
encountered this condition on two occasions, and in both cases the symptoms
were due to common duct stone. Removal of the stone cured the condition.

REMOVAL OF THE GALL-BLADDER.

This operation was performed for the first time by Lanigenbuch in 1882, and wvas
first performed in the Royal Hospital, Belfast, in 1909. For many years it was a
rare operation, and surgeons contented themselves witlh a simple openiing of the
gall-bladder, removal of stones, and external draiinage. At the presenit time, in my
own unit it ranks second to appendicectomy in frequency, antd I look upoin the gall-
bladder as the second most important Xviscus in the abdomen to the general Suirgeon.
With careful selection of cases, suitable pre-operative medication, initer-ference in a
quiescent period, and a clear demonstration of the anatomy (luring operation, one
should aim at an operation mortality of two to three per cenit. Onice the case is
complicated by obstruction in the common (luct, the mortality becomes much hiigher,
and many of the gall-bladder (leaths ill our lhospital occur in such1 cases. One is
often disappointedl in suLrgical writinigs by the coiiiplete absence of any techial
details, but the teachinig of OUr text-books favours

Isolation of the cystic duct,
Division of the cystic duct,
Ligature of the cystic vessels,
Separation of the gall-bladdler from the liver.

I must admit that I have not practised this method for many years, as I couldl not
be sure of my anatomy unltil I had thoroughly mobilised the gall-blacidder and cystic
duct. The alternative method of removing the gall-bladder, and the onie which one
practises and recommends, is:

Separation of the gall-bladder from the liver from below upwards;
Control of the bleeding-points on the gall-bladder wall;
Ligature and division of the ligaments (including the cystic vessels)

attaching the neck of the gall-bladder to the region of the portal
fissure. So far this has-beeni an antero-lateral approach.

We now attack the cystic duct from the medial aspect by removing the peritoneum
and fat overlying it. Here one may find the cystic lymph-gland or a Hartman's
pouch or a Hartman's bassinette. The cystic duct when found should be traced to

the common duct. One now returns to the antero-lateral aspect to ligature and
divide any ligaments which ma) still anchor the gall-bladder neck. The cystic duct
should now be straight and in full view. It can be palpated for stones and opened
for their removal. Ligature of the cystic duct and division distal to the ligature is
the last step in removal.

This may be a very easy operation or a very difficult one. A small highly-placed
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liver with a small thick-walled gall-bladder sUIrrotLndeci by a(lhesionls are diflicuiltties
in the way of aniatomical exposition, an(I onle may be forced to remove only the lower
part of the gall-bladder by dividing the neck and ligaturing the bleedling-points in
the cut edge. This is a safe technique, as one can dlefine the neck by exploring the
cavity of the gall-bladder with the finger or probe. TIhe only objection to this
modification is that small stonies may be left in the cystic (lict.
Almost invariably one uises the oblique sul)-costal inlcisioin. It is easy to make,

easy to close, permits (draitnage tlhrouig-lh its lateral angle, and slhows no tencdenicy
to hernia. It also permnits exploratiotn of the appendix.

'T'lle positioin of the patient is of great importance, anid sinice uising the tilted
positioni onie hcas been able to (liscar(l illuminiate(d retractors. The headl of the table
is raised to ani angle of forty-five (legrees, whilst a foot-piece and a strap across the
knees prevent the patient slipping.

CAUSES ()I DEATH AFTER (GALL-BLAD1)1)ER OPERATION.
An investigatiol) inito the c<ause of dleatlh in gall-bladder operationis in the Royal

Hospital, during the seven y-ears 19:35 to 1941, was carried out by my resident
pupils, Denise Corkev and M.argaret Mitchell.
Out of 768 operationis there have beeni 71 deaths. This gives a mortality of 9.2

per cent., a figure closely approximating to global mortality. The followiing is a list
of the outstandiine- features of the cases

No reason for dleath - - 16
Common duct stonc

(37 per cent. mortality) - 13
Ileus - - - - - 3
Fw.cal fistula - - - 3
Rupture of intestine - - 3
Impaction of stone in jejunum 1
Subphrenic abscess - - 4
Cirrhosis of liver - - - 2
Pancreatic tumour - - 2
Gangrenous gall-bladder - 3

Gall-bladder ruptured during
removal - 4

'I'echnical (lifficulties - - 6
Hwmorrhagc - - - 4
Previous operation on gall-

bladlder or common duct 3
L-ung trouble-

Collapse - - 1
Pneumonia - - 4
Embolus - - 1- 6

UraXmia 1
Cardiac - - - - 1

When one investigates the cause of death in the hospital cases, it is usually only
possible to point out some outstanding feature. Many of the cases were not
subjected to post-mortem examination, and in some of the cases the notes are
incomplete. It is not easy to estimate the resistance of an abdomen to operative
interference, and I have found the physician of little value in deciding this problem.
So many viscera are concerned in the post-operative course that no one test is likely
to be of any value. The heart, the lungs, the liver with its various functions, the
kidneys, and general morale are all concerned. Any one of these may give out and
lead to defeat.
One notes in this series sixteen cases with no satisfactory explanation of death,

and some of these cases might have been left alone safely. What was the hidden
weakness which prevented them surviving even sometimes a most trivial operation?
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Common duct stoine showed a mortality of thirty-seven per cent., -I figur-e closely
allied to those of Barringtoin \Vrard (thirty-five per cent). \\Wilkie gav-e twenty per
cent. as a reasonable rate for this conclition, but Flint's last series wvas do-wn to
four per cent., as a result of verv careful pre-operativ-e treatment and lix er function
tests.

It is evident that onie shouldi lIImit the surgical teclhnique to the minimulmhllwliclh
will relieve the obstructed duct-opening the (luct and removing- the stone. It is n1ot
always easy, to find( thle stolne, and(i onle notes th.at in a case subjected to operatioIn
the Stolle could niot be founLd(1, buit was fotund, at post-mortem, in the ampulla of
Vater. In one of my cases a stone was palpate(d in the am11p1Ulla, could niot be found
transduodenally, buLt x as founlde alndl reimov-ed by anw an terior approachl. MIost
frequently the stonie lies in the accessible suprapancreatic lpart of the dluct, or the
stone can be milked fromii the panicreatic inlto the suprapancreatic part. In one case
the stonie had to be maniipullate(d from the hep.atic duct inito the comnmon bile duct.
Should one (Irain the dtL(t with a I tube or- lelaxe a drain (lowvi to the closed

incisioni in tlle duLct ? One hits trlie(d botlh methods, and(i I think that the convalescn(c(ne
is shorter when the dluct is closed.

It is remarkable that the very simnplest operationi on the gall-blaclder may result
in death, and there mav be no explanatioi ftor it. In one of the cases the technique
consisted merely in dividing a peritoneal band connecting the gall-bladder to the
duodenum. In several of the cases the gall-bladder contained nio stones, was the
seat of chronic iniflammatiotn, andl its remooval presented no technical dlifficulties.
This, I think, is important, as it showvs that mer-e simplification of technique will
not prevent the occasional death. Age is an important factor, and some of the
deaths were in people over 70.

TIHE PROBLENIS OF GALL-BLADDER SURGERY IN 1942.

The problemn of the stoneless gaill-bladder.
The operation has been un(lertakeni for the relief of dyspeptic symptomns or
biliary colic, with poor concenitrationi as seen on the radiogranm. If one find(s
definite living pathology, then one shoulcd remove the gall-blacdder, but there
are a number of border-line cases which will give rise to indecision. On the
one hand he may remove a gall-bladder without relieving the symptoms, or he
may leave a gall-bladder which had it been removed would have curedl the
patient.

Cholecystostomy v. cholecvstectoin.y.
Should one perform a simple and safe operation, and run the risk of reformation
of stones, plus the chance of. leaving stones in the cvstic duct, or aim at a
permanent cure with a somewvhat higher mortality.

When shoiuld otne explore the commsyloii duict and hzow determined shoiuld one be in
this exploratoin?

In an article in "British Journal of Surgery," (Mackey, October, 1934) the
following statement is made: "TFhe risk of attack upon the gall-bladder has been
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3.-A gall-bladder wvith a Ilartliian's pouch lyilng
ainterior to the cystic dutct. This is the gall-
bladder from the famiiouis Mlan 50 whose sections
have been used for lmany years in the Anatomy

Department.
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4,4,all-b)la(d1cr showiig a Hartilian's pouich
iedial to the cystic dutct and a kinik of thc cystic
(ibet maintained by liganmentous attachilments.
The gall-bladder Was stoneless, btut disten(lcd. It

was remnoved.

5.-Gall-bladder showing a pouch lateral to the
cystic duct, which was fixed by a ligament to the
portal fissure. There was a large stone impacted
in the upper part of the gall-bladder and a few
stones in the fuindus. The large stone was visible
in the straight X-ray. After removal of the stones,

the gall-bladder was removed.
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to a great extent eliminated, anid interest has moved away from mortality statistics,
bacteriology-, anid pathology, to be focused upon end-results anid theories of gall-
bladder function." The figures ol; this hospital do not justify this statemiienit, as we
are still a long wva above the par figures of the course. One should aim at a two
per cenit. mortality for gall-bladder operations tincomplicated by common duct
obstruction.

Opera.tioni oLortality.
Operation mortality depends much upoIn selection of cases, upon avoidance

of the bad case, and upon luck. All the worst cases gravitate towards the surgeon
with a reputation, and thus spoil his figures. It is said that Treves only did easy
appendices, and left the fifth-day cases to his assistant. Ihe xvise old owl knows
what to avoid.

The common bile duct.
The common bile duct still remains somewhat a problem to me. I am accustomed

to leave alone the common duct which looks normal and feels normal and is not
accompanied by jaundice. Still, on two occasions a patient has returned, after
cholecystectomy for gall-stones, with a stone in the common duct. 'Ihis passage of
a sound down the common duct into the duodenum may be possible through a short
wide cystic duct, but otherwise the common duct must be opened. One surgeon
confessed to me that on one occasion he pushed a sound through the wall of the
duct into the head of the pancreas, with the result that the patient died. I cannot
believe that the single passage of a sound through the bile papilla will permanently
relieve obstruction or permanently stretch a sphincter of Oddi. Systematic sounding
of the duct may very occasionally disclose an unsuspected stone, but only at the
cost of serious disturbance to a number of normal ducts. Better, I think, to perform
a second operation when necessary.

1THE STONELESS GALL-BLADDER.
The following conclusionis by Mackey are of value in this matter.
Removal of a stoneless gall-bladdler carries a mortality of thi-ee per cent. cure of

symptoms results in thirty per cent., improvement in thirty per cenit., unsatisfactory
in thirty-seven per cent.
The more (liseased the gall-bladder the more likely is the outcome to be favourable.
Cholesterosis alone does not produce symptoms and does not justify removal of

a gall-bladder.
Mlicroscopic chainges are niot significant unless they are fairly gross.

REM.ARKS ON COMNION DUCT STONE.
The longer a patient carries -all-stones, the more frequenit is the incidence of

commoni duct stone.
I).Lu,,ioll In,acidenct * comlmlion duct stone

Un(ler 2 years 2 per cent.
2-10 vears - - - 9 per cent.
Over 10 years - - - 11 per cent.
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Frequlenlcy' of Coninion dulct explorationl -.Tlhis varies in surgical lists from
seven to twenty per cent.
The frequencv of commloni d(luct stone has been estimate(l as eighteen per cent. of

all gall-stone cases.

Pre-operative treatmwent in comuition1 duilct obstruction.-Delay operation one or
two weeks. WVater, salt, sugar, and blood are the chief needs; these can be given
intravenously as glucose saline and blood transfuLsionl. Calcium gluconate and
vitamin K tend to redluce bleedling.

Operationi in copionon dluct o)bstruction.-.Anwesthesia : icoral, spinal ana.sthesia,
and gas and oxygen. Limit the technique to the minimuLm, ancd in the most severe
cases one should merely drain the common duct and leave the removal of the stone
to a later date.
Post-operative.-Ten per cent CO2 in oxygen during four deep breaths, repeated

four times an hour during the first twenty-four hours, diminishes the tendency to
lung collapse.

FOLLOW-UP.
I am much indebted to Miss Gough and her assistants for the follow-up of one's

gall-bladder operations during the period 1935 to 1939.
The following results were obtained :-Good recovery 38, improved 14, still

under treatment 12, dead 8, untraced 30.
Three of the dead were over 70. The untraced may have changed their address

or may be dead, but of the seventy-two traced-72 per cent. show a good result,
seventeen per cent. a poor result, eleven per cent. dead.
Many of the patients wrote enthusiastic letters as to the benefits of. the operation,

and several enclosed a one pound note as a subscription to the hospital.

REVIEW
CATECHISM SERIES.-SURGERY (Fifth Edition). Parts I to V. Author not

stated. Pp. 376. WVith X-ray plates. Price: each part Is. 6d. net. Complete
in one vol. 7s. 6d. net. ANATOMY (Fifth Edition). Part V (Thorax). By
C. R. Whittaker, F.R.C.S.E., F.R.S.E. Pp. 76. Price ls. 6d. net.

ON a famous occasion a student excused his shortcomings in an oral examination by stating that
question and answer wvas not a proper form of conversation amongst gentlemen. One cannot
help sympathising wvith this while reading the booklets under reviewv. Ther-e can scarcely be a
method of teaching less likely to excite the interest or arouse the intelligence of the average
student than the method used here.
However, it is undeniable that a few' find a catechism of real value, especially by way of revision.

To these fewv the present series can be recommended. In the Surgery series the range of subject
matter is wide, the answers adequate enough for the final examinations, the lists of contents,
lay-out, and index well arranged. The reproductions of X-ray plates in parts I and II could, with
ease and advantage, haive been enlarged to fill the ample space available. One deplores the
paucity of diagrams, but perhaps it is the intention of the author to confine himself strictly to
the verbal reply.
The booklet on the Thorax is completely lacking in diagrams, hut is an excellent anatomical

summary of the iegion. Its last sixteen pages gives a lucid account of the lymphatic system of
the whole bodv.
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THE ULSTER MEDICAL SOCIETY

THE Society has now completed another most successful winter session. Fourteen
meetinigs were held, and the presence of manv members of His Majesty's Forces
and of the Medical Services of the United States was gratifying to Fellows and
members.

The opening meeting was held on 15th October, 1942, when the incoming
presi(lent, Dr. Robert Mfarshall, was invested with the \Vrhitla chain of office by
Dr. George Lyttle. Dr. Mlarshall then delivered his presidlenitial address on "Some
\spects of Myvocardial Disease."

Two Robert Campbell Orations were given: the first, byy Pirofessor V. P.
SNydenstricker of the Rockefeller Foundlationi, dealt with "[I'he Clinical Aspects of
Deficiency Diseases"; and the second, bv Professor R. A. Q. O'Meara of TIrinity
College, Dublin, was entitled "Some Problems of Diphtheria in the Light of
Modern KInowle(ige." On each occasion the president referred in appropriate
terms to the late 'Mr. Campbell, and(i Sir TIhom-jas Houiston presented a bronze
memorial plaque to the orator.

TIhe other papers were as follows
'Amputation Sites andl Artificial Limbs,"' by Dr. R. L. Kelhamn.
"Bloo(d Regeneration in Blood( Donors," b1 'Major J. S. Alstead, R-k.NAI.C.
"Observationis on the Scalenus A\nticus Syndrome," I)v Captain R. L. Swank

and Captain F. .\. Simeone, U .S.A.M.C.
"'An Introductioni to the Surgery of the Gall-Bladder," by Prof. P. T. Crymble.
"Chronic Urinary Infections in Infancyv and Childhood,'" by Colonel T. H.

Lanman, U.S.A.TM.C.
A Discussioni on "MNledical Education," opene(I by Professor V. M. Synge.
A Discussion on "Neo-Natal Mortality," opened by Dr. F. M1. B. Allen, Mr.

C. H. G. Mlacafee, and Professor J. H. Biggart.

Physiological Laboratory meeting xvas held in Queen's University, and a Clinical
meeting in the Royal Victoria Hospital. The Society is grateful to all those who
contributed to the success of a memorable session.

H. HILTON STEWART.
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