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The Painful Shoulder
BY R. J. W. WITHERS, M.D., M.CH., F.R.C.S.

from the Royal Victoria Hospital
IlE views expresse(l in this paper are partly from current teachinig on the problem
of the painful shoul(ler atnd partly from a close persoinal stud(l of almost two

hund(lred cases.
The exclusion of tuberculosis, infective arthritis, fractures, dislocations,

and bone tumours still leaves us with a well - defined clinical group of
conditions of the shoulder which is characterised by pain, limitation of movement,
andl muscular wasting.

So-calle(d minor injuries and aflectiotis of the shouldler, wvhichi are often referre(d
to as "'neuritis or rheumatism" of the shoul(ler, form an importanit part of ortho-
pedic practice, since, although at the onset appar-ently trivial, they frequently lead
to functional disability which may persist for months, years, or occasionally he

permanent.
A detailed account of the anatomy of the shoulder would be quite out of place

in a communication such as this, but attention should be directedl to several
important points which tend to modify ordinary joint-diseases in this region of
the body:

1. The wide range of movement whiclh is permissible at the shoulder.
2. The peculiar triple muscular action required to raise the arm above the head.

'This is the combine(d action of the supra-spinatus initiating the first fifteen
degrees, the deltoid continuing abduction to a right angle, and then, with
the shoulder-joint fixed, the serratus magnus tilting the scapula forwards on
the chest-wall in the last phase of full elevation of the arm.

3. The relatively small area of bony contact between the head of the humerus
and the cavity of the glenoid.

4. The fact that the attachment of the arm to the body is effected mainly by
muscles, and the important significance of the mobility of the shoulder-girdle.
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5. TIhc capsule of the shoul(ler-joitnt is very lax, andl consists in great part of
the fusedl an(l expand(led tencldons of the stupra-spinatus, inifra-spinatus, teres
min0or, ancl subscapularis muscles.

(i. TIhe prcsenice between the expansioni of the spiniati and( the deltoi(1 of the
lairg-e sub-deltoid bhursa.

7. And lastlN, from a comparative anatomy study, the recently acquired fullctions
of the shoulder-joint. \Vatkitnsl has pointed out that (lespite the (levelop-
ment of orthograde man, there has beeni no clevelopment of niew shoul(ler-
muscles. TIhe muscles which wxere adaptedl to plantigra(le actioni halve merely
hadl orthograde functionis superimposed on them.

For example, the supra-spiniatus xvas originally used to swing the forelimb
forwards, but now its action is one of abdLuction and exterinal rotation.

It lollows that wheni the limb is (lisalble(d, this most recently acquired function
will be the first to be affectedl acnd( the last to recover.

Indeed, in a large percenitage of cases of painful shoulder, the loss of movement
is in a dlirection of abductioni anid externial rotation, and the wastinig is l'ounid in
the supra-spinous fossa of the scapula.

TIhese anatomical considlerations make it obvious that disease will be more pronie
to attack the musculo-tendinious elemenits and their closely relatedl htirse, than
the bony elements of the joint.

It must be the experience of all that chroniic arthritis, such as one sees in the
hip- or knee-joints, is a very rare condlition indeedl in the shoulder.

Dissatisfaction in the nomenclature of the (lisease processes must be firmly
expressed. '1'hat clinicianis have long recogniisedl that the affectionls are chiefly in
the soft parts has done nothing to clarify the positiotn. For example, some,
believing the bursa. to be at fault, have applied the term bursitis witlh appropriate
adljectives addecd to clescribe further the type of bursitis present. Otthers, believing
the ten(linous cuffs of the rotators to be affectecl, have introduced the term
tencdinitis.

In this way the followinig terms have and are still being applied, be it noted,
each to exactly similar con(litions :-Bursitis, teni(linitis, periarthritis, artlhritis,
syniovitis, capsulitis, etc., anid to those who xvoul(d stress the painful nature of the
conditions, neuritis, pseudo-neuritis, andl rheumatism. Of all the terms used, the
last three appear to have least to substantiate their continuance. Codman2
believes that all parts of the joint are affecte(d in the worst cases, but he is certaini
that adhesions in the sub-deltoid bursa are the most significant from a point of
view of treatment.
The majority of cliniicians appear to lcani to the view nowadays that most cases

of stifl and( painful shoul(lers are primarilxy (de to lesionis in the tenditnous expan-
sion0s of the rotator muLscles, an(l especially of thle supra-spiniatus, and(i that the
burswe or synovial membranie are only secon(larily affected.

If this be true, it would be reasonable to make more universal use of the term
tendlinitis, remembering that other structures will be affected in proportion to the
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severity of the case, and to attemiipt to point to the type of tendinitis by the addition
ol' SUitablc adCIjectives.

P'ATHOLOGY.

Whilst the pathology has not yet beenl fully investigated, a large amount of
cvidlence in support of the above beliefs is gradually forthcoming by a study of the
results of novocaine injectioni into painiful joints, of manipulationi, of post-mortem
exaaminations, an(I of operative findclings.

For example, novocaine injection in the irritable stage wvill returni to alimlost
normal the ability of clevation of the shoulder. Again, manipulation at this stage
wvill increase the irritation and( cause a worsening of the symptoms; whilst if
carried out whleCI adhesions have formecl, mav' often effect a complete cure.

Akerson's3 study of two huncdred painful shoulders by post-mortem examina-
tion tlhrows some liglht oni the uniderlying patlhological processes.

Thirty-two per cent. of the cases he examined showed ruptures of the supra-
spinatus tenidonl, aild inia fair propor-tioni of these the tears were sufficiently large
to reveal the articular cartilage of the humeral hcad when the sub-deltoid bursa
was openie(l. Normally, on openiiing the bursal roof, the shiniing bursal floor
covering the teni(loni is visible, the hea(l of the humerus being completely hidden
from view.

In some cases portions of the infra-spinatus and subscapularis tendlolns were also
rupture(l. Not all the ruptures were by any means complete onies, and mally
showed( minlor tears involvinig neitlher the w\lhole width nor tllc enitirc tlhickniess of
the tendotn, and( witlh the bursal floor intact over tlhem.

In actual practice, complete tcllelinous ruptures milust foriml a small percenitage
of all cases. For example, in my series of' cases, seven came to operation with the
(liagilosis of complete rupture, anid only in two wxas the diagnllosis verified.

It is likely that incomiiplete ruptures form a large niumber of cases, even whliere
(lirect trauma caniniot unquestionably be proved.

Other changes seeni in the tendiinous cuffs were calcified (leposits which varied
in size from a pin-head to much larger areas suflicient to throw a shadow on the
X-ray platc. Codmani believes that pini-lheadcl eposits are very comiimoni, though
his belief canniiot be verified, as N-rays are constantly negative.

TIhe larger areas use(d to be thlought to be in the sub-deltoid bursa, but this is
nlowv knlown1 to be inaccurate, since conistantly the floor of the bursa has to be
incisedl before the calcareous material cani be exposedl.

Areas in the culYs of inflammatory reaction were also found, anid were seen on
sectioln to conisist of fibrin and(l necrotic fibrous tissue.

Tlhe pathological changes in the sub-deltoid bursa are of the utmiiost importance.
The bursa can be compare(d to the peritonieum, in that it shares the pathology of
the organs which it protects. In appen(licitis there is peritonitis in the right iliac
fossa wvith guarding or rigidity of the overlyillg abdlominial iiiuscles; so, ill
tenidinitis there is bursitis vith rigidity of the slhoul(ler-muscles related to it. In
this way scapulo-humeral movement is greatlyr limite(d from the early stages, and(
ill thle w,orst cases may' be completely' absent.
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The preselnce ol the tcendinitis causes an outpourinig of an inflammatory exudate
inlto the bursa, which becomes absorbed wholly or in part as the ten(inlitis settles
dowii.

Still conisidering the comiiparison with the peritoneuum, a(lhcsions may form in
the bursa andl remain as a permanent feature, so that the rainge of scapulo-lhumeral
movement will be reduced by structural changes. During the acute or irritable
stage, where the tendlons are inflamed, over-enthusiastic or manipulative treatment
will cause a further outpouring of fluid riclh in fibrin, andl will further increase the
risk to the patient of adhesion-formation. It must be everyone's experience that
in some of their cases earl) manipulation has beeni a complete failure, anid in fact
has actually caused further stiffness of the shoulder to develop.
Few changes are found in the bones or in the true joint-cavity, and( it is the

usual experience that X-ray examinations are constantly niegative. This is not to
suggest that X-rays need niot be taklen in these cases; quite the reverse, in fact,
since a negative X-ray (where the triadl of pain, stiffness, and muscle-wasting is
present) und(loubtedlly points to the diagnosis of some forml of tendlinitis.

THE CLINICAL GROU1S AND THEIR TREXTMENT.
From a practical point of view, three groups of painiful shoulder cani be

clist inguishe(d:-
(a) t RAUMATIC ITENDINITIs-sub-divisions :complete rlipttlire and inconmpletLe riptLIl-C.

(b) IRRITuXTIVE IEN1JINiTiS-wllherc the limitationi of movemcnit is due to inflarmmnia-
tion ill the tend(lonis and is tlherefore protective.

(C) ADHESIVE I ENDINITIS-where limitationi of imiovemenit is (Ilu to adhesion
formilationi in the bursze or imiore rarely in the synovial cavity.

(a) TRAXUNIMAIC TENDI NITI S.
1. (Coinplele tcizdinoi(s rul1ptur'.-1his coindition is foi(I in heavyw1,ork\ ers o\e-r

4() years of age, and( is more commloni in m11en1 than in w-omenl. Tlhc usual history, is
of an acute straiin to the shouldler, such as liftinig a heavv wceight. Sometimes the
paticit will volunteer the iniformatioin that he felt something "'ive in the shouldler."
Phain comes on immediately and rapidly gets wrorse, so that sleep is sooni interferel
witlh. Thc pain is generally, felt in relation to the insertion of the deltoid, though1
occasionially it is folt over the joillt itself. Oin examinlation, tlhrec signis are
conistantly presenit

(a) Inabilitv to ab(luct thle armi lfroml the sidle, thlouglh the (leltoi(l caln he felt
strongly contracting.

(b) Inability to maiintaini the arm in the ab(lJuctCd pOSitiol When so placeC(l by
the examiner. As soon as the cxaminqer's hand is taken awvav, the armii falls
immediately uselessly to the side.

(c) Ihe presence of a full range of passive movenment. 'I[llis signl distinguishes
at once cascs of ruptures from other forms of tendinitis wlhere passive mlove-
ment is always restricted.

Sometimes tenderness on pressure over the greater tubercle of the humerus can
be elicited, and some examiners have claimed that they can actually feel a hollow
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tllrouLll the deltoid muscle, representiln- the tear in the ten(loni. Occasionally cases
of incomplete rupture presenit almost identical signis, and an unnlecessary operatioln
may he embarked uponl. However, there is ver) clear indicationi for early operation,
since the results of non-operative treatment or of latc operation are on an average
extremely poor.

As an example, sotme time ago I operate(l on a man whNllo hlad been (liagniosed
ninleteenl weeks previously as a case of (deltoi(l paralysis and hadl beeni kept for all
that time in an abduction splint. A\t operationi a large triangular shaped rent was
found in the tendon of the supra-spiniatus muscle with scarring rounid its edges.
WVith much difficulty the tendon was repaired, but unfortunately no improvement
in the man's condition resulted, and he now has permanent loss of abduction.
Most of the ruptures (lescribed are of the supra-spinatus, andl most are about

1 or 1I cm. from the bony insertion.
TIhe operative approaclh is an easy one. Ain incisionl two iniclhes lonig is made

from the acromio-clavicular joint (lownwlar(ls, and (leepenied to separate the fibres
of the (leltoi(l. The roof of the sub-deltoid bursa is incise(d and the floor of the bursa
inispecte(l. If a complete rupture is presenit, the cartilage of the hiumeral head
imme(liately comes inito view, wvhilst if nio rupture has occurred, the humerus
remains completely hidden. Tlhc tear is thien sewin back to the greater tubercle witlh
sillk, and the shouldler immobilised in anl abduction splint for manly weelks befor-e
any active exercises are permittecl.

Cuthbert XVallace, in discussing traumatic lesions of the abdominal viscera,
state(l that it is better to look and see than to wait andl see. So with the shoulder;
il complete rupture of the supra-spinatus is suspected, immediate operation is the
best methlo(d of treatment. The operation is a simple one, and (loes no harm if
unlnecessarily performed, whilst a permanently useless arm may easily result from
the lion-operative treatment of a complete rupture.

2. Inicomiiplete tendinoits rlipture.-WVhilst complete ruptures usually occur froml
a single strain of the joint, inicomplete ones are more often the result of occupa-
tional strain, wlhere excessive abduction of the slhoulder has been carried out over
a long period of years. I hey may also follow a fall or a blow on the shoulder or
may result from degenerative processes in elderly subjects.

Thc pain in this typc is never severe to begin with, but often is more of the
nature of a "catch" (lurinig certain movements. After several weeks the pain
becomes more marked, and is referred to the insertion of the deltoid muscle,
presumably as a reflex through the circumflex nerve. Characteristically, the pain
is felt only (luring mid-elevation of the arm. Tlhat is, 0 to 60 degrees ab(luction,
no paini; 60 to 120, severe pain, and usually a slowing down of the speed of
elevation; 120 to full elevation, again quite painless.

I)uring mid-elevation of the arm the supra-spinatus tendoni is passing undler thc
acromiion all(l is closely impinging on the bonie. It is likely then that the pain is
due to acromial pressure on the damaged part of the tendon.

Soonl the patient learnis to externally rotate the humerus before abduction is
conimeilced, so that acromial pressure is thereby avoided. Inversioin of the normal
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scapulo-lhumeral rhythm often occurs in these cases. Instead of the first 90 degrees
clevation being scapulo-humeral, it becomes scapulo-thoracic. 'l'his can often only
be appreciate(d by examininig the patient from behind, from wlhiclh position the
relationis of scapulo-humeral to scapulo-thoracic movement can at once be seeni.
This inversion is unconsciously carried out in order to avoid the voluntary con-
traction of the supra-spiniatus and the avoidance of pain from its contraction.

If recovery (ioes not occur at this stage, an irritable conditioni is set up in the
sub-dleltoi(d bursa, fluid is poure(d out into it, and soon the shoulder-muscles go
into spasm, so that wlholly or in part scapulo-humeral movement becomes restricted.
The arm can then only be abducted through scapular action, and the coildition
passes into one of irritative tendinitis.

Treatneunt of inicomtiplete rluptut-res.-(Conservative measures are generally suc-
cessful. Tlhe shoulder is immobilised in an abductioni splint in a positioin of 90
degrees abduction and 45 degrees external rotation. This position shoul(d be
maintainedl for several weeks. In severer cases two to three months may be
required before healinig has taken place. At the end of three months, if it is
thought that healing is incomplete, the ten(lon should be exposecd by operation,
an(I if a rupture is foundl it should be repaired.
The abduction spliint requires firm bandaging to the chest-wall by many care-

fully applied turns of ban(lage material, otherwise it slips and allows stretching
of the healing lesion to occur. TIhis is (langerous and may lengthen by weeks the
perio(l of immobilisation necessary. 'T'he immobilisation should be of the same
nature as for a fracture, i.e., absolute andl uninterrupted.

In mild cases repeated injections of novocaine into the tendon will affect a cure
xwithiin a short time.

(b) IRRITATIVE IENI)INITIS.
Ill this group, following trauma degenierationi or infectionl, the tendinitis sets up

anl inflammatory reaction in the bursa. A sero-fibrinous exudate is pouredl out,
and reflex spasm of the scapulo-humeral muscles results. Often this muscle
guarding is so complete that only by scapulo-thoracic action can any movement
of the arm be effected. Pain is of a more constant nature than in traumatic
ten(linitis cases, and is present through all movements. Forcible attempts at move-
ment produce nothing except an increase of the pain.

Usually the patient cannot lie on the affecte(d shouldler, and sleep may be inter-
fered with.

Swelling of the (leltoi(l region may be present onl examination, due to fluid in
the bursa, and wasting of the spinati is invariably in evidence. X-ray examination
is niegative in the great majority of cases, but, in a f'ew, calcified areas in the
supra-spiniatus ten(lon can be seen.

'I'he etiology of this group is often obscure or the evidence in favour of any
suspected cause sometimes inconclusive. It is possible that they are all of trau-
matic origin, the trauma coming either from outsidle or from changes within the
joint itself.

I have been impressed, on looking over my cases, by the relatively large number
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which followe(d influeniza, pneumonia, anid throat infections. Some others appear
to come on spontaneously, whilst others follow (legenerationi, inclu(Iing calcium
(leposition. TIhe average age of patients is 43 to 50.

Treatmnetit.-The worst treatment is manipulation under anoesthesia or passive
stretchinig and( massage by a masseur or masseuse. Such forcible measures tear
inflamed tissues, increase the bursal exu(late, anid often reduce the range of
shoulder-movement.

Rest is the first essential, and( this is best carrie(d out by the application of a
shotulder-abduction splint. Combined with the local administration of heat, pain
readily (lisappears. A short gas-oxygen anaesthetic may be required in severe cases
to relax momentarily the muscles for the proper application of the splint. In a
position of abductioni andl external rotation, maximum rest to the inflamed tendons
is granted, and( even should adhesions later form, they will quickly be stretched
b)y the arm and(i little (lisability will result. Tnhe splint should be worn until bursal
or joint irritabilitN is at an end. This can be appreciated by removinig the splint
from time to time anid gradually lowering the arm. If irritability is still present,
the shouldler-muscles xvill be felt suddenly to go into spasm, movement dowinwar(ds
to stop, an(l pain to be complainedl of.
When irritability only comes on at the lowest 20 degrees of abduction, the splint

canl be (liscarded and active exercises commenced.
7The exercises required.-Our aim at the start, remembering the comparative

anatomy of the supra-spinatus, should be to imitate the plantigrade actions of the
shoulder. Hence all exercises are carriedl out first in the crouching or stooping
position. WVith the body well bent forwar(ds, the patient switigs hlis arm forwards
an(1 backwar(ds an(l then attempts to sweep it across his chest.

Next, lying on his back flat on a couch, the patienlt slidles his hancds up behind(i
hlis ineck, and clasping them tlhere, attenmpts to -force the arms backwards so that the
elbows touch the couch.

No exercises in the upright positioni are alloxved at this stage, i.e., no true
abduction drill, until the patient is proficienit in the first exercises. He should
practise at home these movemenits for five miniutes several times a (lay.

WVhen proficiency has been attained, he should attend a class for shoulder drill,
where other shoulder exercises are practised, an(l each class shoul(d end off with
five minutes on the pulley-block wall combination.

No mention is madle of massage, ionizationi, diathermy, or passive stretching,
and none will be. As previously mentioned, the sooner we forget massage an(d
other passive measures the better it will be for ouLr patients.
The keynote to the problem is activity, but an activity entirely of the patient's

own.
At the commencement of mobilisation some pain may be experienced, so that

the patient may become discouragedl and give up his exercises. This must be
avoided at all costs, for, without activity, adhesions will form and(i the patient's
state will then be worse than before.

7
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A few c.c. novocaite inijected into the bursa wvill be found(l to allow, in appre-
hiensivc subjects, tile movements to be carrie(l out smiootlhly and painlessly.

If calcium (leposits arc present in the tenidinlious cuffs, washlinlg out the b)ursa
with normal salinie wvill be found helpful. Iheir presence shoul(d be suspected il
joint irritability is still present after eight weeks rest in an abduction splint.

It has beeni stated by some that cases of calcified teni(linlitis tenci to cure them-
selves, but this has not been my experienice. In fact, sonlc of tlle xvorst cases
with which I have had-to deal have beenl just of this type.

(c) ADHESIVE TENDINITIS.
This condition has been calledi "frozen shouldler" by some, by others clhroniic

obliterative bursitis, periarticular adhesions, ankylosis of the shoulder, etc.
As a result of trauma degeneration or inflammation in the tendinous cuffs,

a(lhesionls form in them or round them mainly on their bursal aspects. The clinical
result is a rigid painful shoulder in which all or nearly all scapulo-}humeral move-
ment is lost.
Some patients, in time, learn to compensate for this by the (levelopment of anl

increased range of scapulo-thoracic movement. It is important to be able to
(listinguish between irritative tendliniitis an(i a(ihesive cases. Ihis can be donle in
three ways:

1. Absence of joint irritability in adhesive cases.
2. By the results of novocaine injection into the bursa. In irritative tendinitis

a considerable return of humeral movement follows the injection, wvhilst with
adhesions no appreciable alteration in the range of movement is produced.

3. There is much more xvasting of the spinati in adhesive cases than in irritative.
It is also obvious that the longer the history of the patient's complaint the more

likely that adhesions are present.
Tireatmn-ent.-Ihe indications resolve themselves into two
(a) Stretching the a(lhesions either gradually or suddenly, aild
(b) The building up of the atrophied muscles by exercises.
Gradual stretching of adhesions can be carried out by puttillg the patient

to bed without pillowvs and tying the wvrist of the affected arm to the top of the
bed. The headl end of the bed is then graduLally blocked up so that the patient
tends to slide downwar(ds in the bed, leaving the arm behind, which then takes
up a position of abduction and( externial rotationi. This is a most excellent method,
but unfortunately produces a considerable amount of pain, so that the patient
requires to be kept un(ler the influence of morphia during the treatment. Usually
two or three days are neede(d before the arm takes up the required position. There-
after, exercises as previously detailed are practised religiously an(i persevered with
until movements are maximal.
Sudden stretching of adlhesionis is effected by manipulation of the joint und(ler

general anaesthesia. Several poillts must be stressed:
(a) Great gentleness is necessary.
(b) The shoulder should be put through only one range of movement at a time,

so that in severe cases several manipulations will be necessary. External
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rotation will be lound(l to be the most useful nmovemenit, allld often oIne finds
that full cxternal rotation is the only manipulation required, the other move-
ments returninig afterwar(ds by exercise. WVe often hear the expression, "I
put the joint through its full range of movement." This sounds impressive,
hut is ba(d orthopedics, sinice rough tearing of adhesions results in bleeding,
organisation of the blood-clot, ancd further adlhesioni formation.

During most successful manipulations, adhesions can he felt or even
occasionally hear(d giving way.

(c) The day following manipulation the patient must exercise the shoulder anid
attempt to get the arm up to the position which the surgeon accomplished
under the anaisthetic. For this reason, it is advisable that the masseur be
in attendance (during the maniipulation to see what range of any one move-
menit is possible in the in(lividual case.

EIxercises are perseverec(l Witll until milovemilent is as nearly complete as
possible or uLntil it is thouighlt necessary to (lo a furtlher- maniipulation. If
the spinlati are much vwasted, faradic stimulation of them will be found a
Liselul a(djunict.

TO SUMMARISE IHE POSITION.
1. It is sug-gested that the majority of cases of stiff and(l painful shoulder are

(lue to an uniderlying ten(linitis.
2. Other varieties of stiff shoulder do of course occur, but thev are uncommon.
:3. From a practical point of view, it is important to distiliguish between

traumatic, irritative, and adhesive varieties of ten(linitis. It is not sufficient
to X-ray the shoulder and then send(I the case to a physio-tlherapist.

1. Maniipulation should only be employed where adlhesionis are xvithout doubt
prescnt.

.. Ihc -alue of activity on the patienit's own part is stressed. It is doubtful
whether massage, diathermy, etc., are of very much value.
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The Treatment of Oro-Maxillary Fistulae
caused by the Extraction of Teeth.

By DAVID H. CRAIG, F.R.C.S.ED.,
Major, R.A.M.C; Otologist to a Military Hospital; Surgeon, The
Belfast Hospital for Sick Children; Assistant Surgeon, The Benn

(Ulster) Ear and Throat Hospital.

Two hundred and ninety years ago Nathaniel Highmore described the earliest
recorded case of oro-maxillary fistula in the following terms:-

"A gentlewoman who had the dens caninus (Irawn on account of an inveterate
(lefluction of sharp humor, on thrusting a silver bodkin into the alveolus was
exceedingly frightened to find( it pass as it (lid almost to her eyes. Upon further
trial with a small feather stripped of its plume, she was so terrified as to consult
a doctor andl others imagining nothing less than that it had gone to her brain. But
they, considering the circumstances, found that the feather had doubled only into
the cavity."

Keith (lescribes the (levelopmenit of the maxillary anltrum as followvs
"At birth the sinlus is only a slialloxv recess oni the outer wall of the midldle mcatus

above the germ of the first milk molar tooth. It continues to grow until the
twenty-fifth year, and is the only onie of the air siniuses (levelope(I from the nasal
cavity which is more than a rudiment at the time of birth. In the years of adolesc-
ence the sinlus expands until it inflates the maxillary part of the molar. As it
expands backwards, the posterior border of the maxilla which contains the buds of
the permanent molar teeth undergoes a rotation dlownwards, so that what was
situatedl on the posterior border comes to be situatecl on the alveolar border.

"If the process of growth and rotation are arrested, the last molar tooth is
left on the posterior bor(ler of the maxilla, where it may give rise to pain and
suppuration. "

IThe thickness of the antral floor anid the number of teeth which are in relationshlip
to it are conisequetntly somewhat variable. TIhe roots of the first or second molar
or the second bicuspid most conmmonly may penetrate the floor, but where the
antrum is large its floor may extenid from the caninie tooth to the third molar.
The antrum may be opene(d during a (lental extraction, whlere for developmenlt

rcasons the floor is so thini that the roots of the tooth project through it, or where
there is such a (legree of infectioni roun(l a root that the sinus floor necroses and
readily comes away when the tooth is extracted. Tlhouglh it is not uncommon for
the antrum to be thus opened, an oro-maxillary fistula is not often seen. It would
seem that it is a failure in technique, which permits the opening to persist until
the buccal anid antral mucosa uniite, and the fistula becomes permanent.

TIhe purpose of this paper is to consider how the (levelopmetnt of such a permanent
fistula may be avoided, and if already established, hiow it may coniveniently be cured.
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SYMPTOMS.
Many patients with a oro-maxillary fistula find that the sensation of air passing

through the fistula from the nose into the mouth is a disagreeable one; some
complain that since the fistula developed, their voice seems to them to have acquired
a nasal quality; almost all suffer from a continuously bad taste in the mouth, a
nasal discharge, and in some degree, headache and nasal obstruction. Every patient
finds his fistula a considerable inconvenience, and all are eager to have it repaired.

TYPES OF FISTULA.
Oro-maxillary fistulae caused by the extraction of teeth may be classified as follows:

(a) Temporary.-Before the mucous membrane of the antrum and of the gum
have united-

(i) Where the antrum is not infected.
(ii) Where the antrum is infected.

(b) Permanent.-Here the fistula has persisted until there is a union of the buccal
and antral mucosa. Such fistulw.vary considerably in size-from quite a large
opening, perhaps 7 mm. in diameter, through which the mucosa of the antrum pouts,
to an almost imperceptible orifice from which oozes beads of pus. The fistula may
be situated in the middle of the alveolar ridge or on its lateral side. I have not
seen one on the medial aspect of the alveolus. Its size and situation in the gum
bear no constant relationship to the deficiency in the bony floor of the antrum. At
operation, a fistulous track may be found to lead through the soft tissues, from
quite a minute orifice in the centre of the gum to a large opening into the antrum,
on the lateral aspect of the alveolar ridge.
The scar-tissue, which is a constant feature round the opening, by its contraction

tends to narrow the fistulous track, but while the antrum infection persists, rarely
succeeds in entirely occluding it. (Case 7.)

TREATMENT.
(a) Temporary Fistutce.-Voorhees has described the irrigation of the antrum

via a tooth-socket for the treatment of an infected sinus as "the worst operation in
surgery, which converts a simple condition into a chronic suppuration." These
warning words should be remembered when the antrum is first opened. If no antral
infection is present, it is sufficient to suture the gum edges of the tooth-socket
together immediately, thus supplying a framework on which the clot can organise
and healing take place. Should the antrum be infected at the time of the extraction
of the tooth, or if suppuration should supervene in the course of a few days, it
should be repeatedly washed out via the inferior meatus of the nose. I cannot too
strongly urge that probing or irrigation of the antrum via the tooth-socket,
especially if repeated, entails a very considerable risk of converting a temporary
into a permanent fistula.

All local interferences should be reduced to a minimum, and every effort made to
avoid injury to the mucous membrance of the floor of the antrum.

(b) Permanent Fistulxc.- Before any repairative operation for the fistulae is under-
taken, treatment must be directed to the infected antrum. In all cases an intra-
nasal antrostomy should first be performed, and the antrum irrigated through the
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orifice so provided until the infection subsides. Apart from the rather restricted
field of operation, and the concomitant antral infection, technical difficulties arise
in the repair of these fistulae owing to the scar-tissue which surrounds them. A
variety of plastic procedures have been suggested to obtain adequate flaps. Welty
and Ashley have described methods of obtaining such flaps from the hard palate;
and Axhausen and Berger from the substance of the cheek.
From the tissue of the cheek a thick, well vascularised flap can easily be obtained,

which takes well, and which can readily bc adapted to all positions and sizes of
fistulae. This source was used in the cases here reported.

The method adopted was as follous:-Under general anesthesia, with an intra-
tracheal tube, passed via the nose, in situ; the patient was placed on his back, his
head slightly extended over a pillow, the mouth kept open by a dental prop, and
the pharynx packed off.

'I'he area of the gum and cheek to be operated on was injected with adrenaline
1: 1000 in normal saline. It has been found that 1 c.c. of adrenaline hydrochloride
solution to 10 c.c. normal saline can safely be used if no chloroform has been given
to the patient. 'T'his injection produces satisfactory haemostasis.
The flap was cuit to include the orifice of the fistula. The incisions were made

right clown to the bone of the alveolus, and diverged slightly as they passed into
the soft tissues of the cheek. 'I'hc free end of the flap, which included the orifice
of the fistula, was cut off witlh sharp scissors. A bed was prepared on the medial
aspect of the gum for the reception of this flap, by removing an area of mucous
membrane only, and undermining the edges slightly, so that the sutures could
more rea(dily be inserted.

I'his lateral flap was arranged to lie easily, witlhout any tension, in the bed
prepared for it. 'l'he fistuhe in the floor of the antrum, which at this stage of the
operation had been fully exposed, was thoroughly curetted with a sharp spoon to
remove all the lining mucosa.

All bleedling was arrested by a(lrenaline packs before the flap was sutured into
place, with 000 catgut on a No. 6 mersuture squint needle.

TEMPORARY FISTULE.
Case 1. Referred from the dental dlepartment. Three days previously the

second bicuspid on the right side had been extracted, the antrum was opened, but
was not washecl out. The patient complained of pain in the right cheek, and of a
purulent discharge from the nose and into the mouth for the past twenty-four
hours.
On examination, pus was oozing through the normal ostrum of the right antrum

and trickling over the inferior turbinate, and escaping through the fistula in the
gum into the mouth. The right antrum was washed out via the inferior meatus of
the nose, and an abundance of thick foul-smelling pus was recovered. This washing
out was repeated every day for a period of five days. On the fourth day the
washings no longer escaped into the mouth. Then followed wash-outs on alternate
days for a further week-there was now very little pus in the returned fluid, and
wash-outs were continue(d twice a week for a further fortnight. The antrum was
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then quite clean and the fistula soundly healed. This patient had no further
symptoms.

Case 2.-The patient was referred from the dental department. The antrum had
been opened when the first left upper molar was extracted four days previously.
No probing or irrigation had been done. The patient was complaining of pain in
the left cheek. On examination, the tooth-socket was filled with a sloughing mass,
and the left antrum was found to be acutely infected. When the antrum was
washed out, via the inferior meatus of the nose, pus was recovered, and the
irrigating fluid flowed freely into the mouth, via the tooth-socket. This washing
out was repeated daily for a week; after which time the fluid no longer escaped
into the mouth, and the washings were much clearer.
Twice-weekly irrigations were now performed, and at the end of a fortnight the

antrum was quite clean, and the tooth-socket soundly healed. The patient.had
no further symptoms.

Case 3.-The antrum had been opened when the second left upper biscupid was
extracted three days previously. Infection of the antrum had occurred, and the
patient had a considerable amount of discomfort. His antrum was washed out
daily, via the nose, and after ten days the tooth-socket was soundly healed, and
the antrum quite clean.

PERMANENT FISTULAE.
Case 4.-A persistent fistula after the extraction of the second left upper molar

two years before. The patient complained of an unpleasant taste in the mouth, of
a nasal discharge, that the air whistled into his mouth when he blew his nose,
and that his voice had acquired a nasal quality.
On examination, on the left side of the upper jaw there was a fistula in the

centre of the gum about 3 mm. in diameter, through which the mucosa of the
antrum pouted. The antrum was washed out via the fistula, and a considerable
amount of muco-pus was recovered. The patient was provided with a syringe and
a length of rubber tubing and given instructions to wash out the antrum, via the
fistula, with a solution of acriflavine 1: 1000. After a month he returned, was

admitted and the fistula repaired. The flap took well, convalescence was unevent-
ful, and he was discharged from the hospital after ten days. When seen two
months after the operation, the flap was soundly healed, he stated that his
symptoms were relieved, and that the nasal discharge had ceased to worry him.

Case 5.-Persistent fistula in the right upper alveolus after the extraction of
the teeth six months ago. The patient complained of the passage of air through
the fistula and of an unpleasant taste in the mouth.
On examination, the second bicuspid and the first and second molars had been

extracted from the right upper jaw. There was a small slit-like fistula over the
centre of the gum in the region formerly occupied by the first molar. The area
of the gum surrounding the fistula was extensively scarred, and it was not found
possible to insert a probe into the antrum via the fistula.
The right maxillary antrum was washed out on two occasions, and as only a

few blobs of muco-pus were recovered, the patient was admitted and the plastic
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operation of the fistula proceeded with. At operation, a fistulous track was found
leading through the gum from the fistula to the actual orifice in the antral floor,
which was on the lateral side of the alveolus near the site of the removed second
bicuspid, and was about 6 mm. in diameter.

After the operationz the patient's progress was as follows:-
2nd day-Right cheek painful-very greatly swollen-right lower eyelid

cedematous.
4th day-No pain. Swelling of cheek much less.
7th day-Slight sloughing round edges of flap.
12th day-Right cheek again very swollen and tender.
14th day-Swelling and tenderness subsided.
16th day-Cheek again very swollen.
18th day-Cheek still swollen and tender.
19th day-Right intra-nasal antrostomy.
20th day-Small area in centre of flap broken down.
23rd day-Quite severe blee(ling from right nostril during the night. Right

antrum washed out-antrum full of blood-clot.
27th day-Patient discharged. (There remained a small hole in the centre of the

flap, which will require repair. The patient was moved out of the area and was
lost sight of.)

Case (.-This patient stated that eighteen months ago a tooth was extracted
from the left side of the upper jaw. His antrum was opened at the time of the
extraction, and for three weeks the dentist washed it out via the tooth-socket. Now
he complains that he always seems to have a cold in his head, and that he has
constant headaches over the left side of his forehead, and a bad taste in his mouth.

Three months ago a radical antrum operation had been done on the left side.
He had no relief of his symptoms.
On examination, it was found that the first and second bicuspid and first molar

had been removed, and there was a small slit-like fistula on the lateral side of the
left upper jaw near the site of the missing first molar.

It was found easy to pass a canula from the nose into the left maxillary antrum,
which was washed out and a considerable amount of muco-pus recovered. This
washing out was repeated daily for three weeks, until the cavity was quite clean,
and the patient made no complaint of nasal discharge.
At operation, the deficiency in the antral floor was found to be in the region of

the missing second bicuspid and to be unusually large. The whole of the lateral
portion of the alveolar ridge over the region of the missing tooth was absent, so
that a fistula quite 7 mm. in diameter was found.
A little difficulty was found in shaping the flap, owing to the lateral position of

the fistula and the extreme scarring which surrounded it.
The patient's convalescence was uneventful, beyond a transitory swelling of the

cheek on the fourth day, and he was discharged on the fourteenth day soundly
healed.

Case 7.-The patient stated that since teeth were extracted from the left side
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of the upper jaw twelve months ago, he hacl suffered from a bad taste in the mouth
-nasal obstruction, a profuse nasal discharge, and headaches over the left sidle
of his forehead.
Three months ago he stated that a nasal operation was performed. His symptoms

were not relieve(l. On examination, the upper jaw was found to be edentulous,
and there were two very fine fistula in the centre of the gum on the left side-
about the regions of the second bicuspid and first molar respectively-from which
oozed beads of pus.

There was a deflection of the septum to the left, the airway was very inadequate
on that side-the nasal mucosa was swollen and cedematous, and there was a
profuse purulent nasal discharge. TIhe patient was admitted to the hospital, and
a sub-mucous resection of the septum performe(d. It was found that a previous
intra-nasal antrostomy had been done. The antrostomy opening still patent, and
a week after the operation, daily antrum wash-outs were instituted.

After three weeks all symptoms subsided, and there was no further discharge
into the mouth. Since the fistula had apparenitly now closed spontaneously, no
further operative treatment was undertaken. When the patient was examined six
months later his symptoms had not returned.

Case 8.-The antrum was opened by the extraction of the right upper molar
three months ago, and had been afterwards washed out through the socket by the
dentist daily for three weeks. The patient now complained of a constant nasal
discharge and of a bad taste in the mouth. On examination, the right maxillary
antrum was found to be full of pus. The second bicuspid and the first molar had
bcen removed from the right upper jaw, and there was a large fistula in the centre
of the gum in the region of the first molar. The patient was admitted to hospital,
and a right intra-nasal antrostomy performed. After ten days, during which tlle
antrum was washed out daily, the fistula was repaired. Convalescence was
uneventful, and the patient was discharge(d with the fistula soundly healed ten
days later.

Case 9.-When the second left upper molar was removed six months ago, the
antrum opened; the dentist washed out the cavity daily via the tooth-socket, for
a period of three weeks. One month ago the patient complained of an evil-smelling
discharge in his nose, and pain and swelling in the region of the socket of the
extracted tooth. He returned to the dentist, who explored the fistula, removed a
root which apparently had been missed at the first extraction, and continued
washing out the antrum for a further three weeks.
On examination, the nasal septum was deflected to the left side, the left maxillary

antrum was suppurating, and there was a fistula with very scarred edges in the
left upper jaw leading into the antrum. This patient was admitted to hospital, and
a sub-mucous resection of the septum and a left intra-nasal antrostomy performed.
The antrum was washed out daily, an(d ten days later the fistula was repaired.

Convalescence was without incident, and ten days later the patient was
lischarged soundily healedl.
Case 10.-This patient stated that two teeth xvere extracted from the right side
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of lliS upper jaw fourtecnl milonltlhs ago. "he lentist waslhled otit the anitrum daily
for a week, and after a month constructedi a dental plate fitted with a small
obturator, which plugged the hole. TIhe patient got along very well by the aid of
this (device until six months ago. Then the plug became a less satisfactory fit-
particles of food begani to find their xvay into his antrum, and he began to suffer
from a liasal discharge and a (lischarge through the fistula into his mouth, wllicl
causedIhim to have a continuously bad taste. \Vhen he remnoved his dental plate,
there was a large fistula on the right side of his upper jaw leading into the antrum,
in the region of the secondl bicuspid tooth, through which a trickle of pus was
oozing. His antrum was irrigated every day for a week, via this orifice, and lhe
xvas then admitted to the wards. In this case, since the antrum infection was
judgedl to have subsidled, a right intra-nasal ontrostomy was performed at the
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MEDICAL DISEASES OF XVAR. B1y Sir- Arthur Hurst. London: Edward
Arnold & Co. 18s.

IN this book the author has collected most of the medical diseases met wvitlh in the fighting forces.
It wvill therefor-e be useful to medical members of the fighting services in particular, for in a fewv
minutes they can refer to (a book wvhich is almnost sure to contain the information they require.
This may well be one of the reasons wvhy the book lhas already entered its second edition. T1he
author has chosen experts to help him in sonme of the most specialised subjects, and the tout
ense;nble makes a very readable book<:. The lirst thirteeni chapters are devote(d to functional nervous
disorders. This may seem a lot, but in view of mistakes made in the last war in the treatment of
these, and indeed of the failure to recognise these even at present, Sir Arthur Hurst's experi-
ence at Seale Hayne in the last war and after are a timely publication. There is a clhapter by the
late T. A. Ross oni anxiety neurosis of war. This is excellent, and makes one realise the loss this
author's deatlh has made to practical psychology. There is also a chapter on the effort syndrome.
On the organic side, chapters are (levote(l to infectious and contagious fevers, includling the more

common tropical (liseases. Digestive disorders, epi(lemic jaundice, nephritis, and tetanus are well
considered, and Dr. A. WV. Barber wivites a very helpful chapter on skcin diseases of wvar. Thllis
should be particularly valuable to those in charge of evacuees, as all skinl disordlers so prone to
occur in this sectioni of tlle communuiiity are discusse(l. The last chapter is devoted to the treatmllent
of gas-poisoning. Criticisms are few, but the chalpter on cerebral anid spinal concussion miglht be
improved. It is unfortunate that the wvords "shell-slhock" should be mentioned, and e-en to justify
its use in certain cases. The ilmore modern term "blast" should conmmenid itself, so that the use of
the former term might be forgotten for ever. Mlore of the physical signs in cerebral concuLssioni
would have been hielpful, as little is yet knoxvni of the acute stage of this conditioni. Spinal coIn-
cussion is tr-eated better.
The book is of ai lhanldy size and the references are many. In spite of its price, it is a book to

be recommended.

DISEASES OF THE NOSE, THROAT, ANT) EAR. By T. Simson Hall. Second
Edition. 15s. Ediniburglh: E. & S. Livinigstoie.

To quote fr-om the preface to the first edition, the above is an effor-t to plrovide a textbook "'for
the busy practitioner and the studenit.'"
The result of this attem)t is a wvell-written and profusely illustrated volume of most reasonable

dimilensions. The various diseases alre adequately and clearly described, and in controversial
matters extreme views are avoided.
The section on otitis media and mastoiditis is of particular merit, and one reads the very cleal-

description of the diseaises of the accessory nasal sinuses wvitli pleasure. But it is disappointing to
find howv little the author h1as to s.Ay about the artificial aiids to hearing, and lowv the (leaf patient
mnay be helped to overcoime his disability-miatters on wlhicli the practitioner wvould wvelcome
information.

In the account of sulphanilamide therapy, though the author stresses the danger that the clinlical
signs of mastoiditis may be marked wilen this potent r-emiiedy is exhibited, and con(leiiiis whlat
he ter-mils the irrational employmient of the drug, lie does not mnake clear hliv it mlay most wvisely
be used, or- lhow the doctor may avoid the pitfalls mentioned. TIhough lie tells us that ain Attempt
should be made to determine the organism responsible for the infection, it is not indicated how
this knowledge is to influence our11 choice of remedy.
The often recur-ing phrase full (loses of sulphlininfllniide c )ul(h be reltclced by more precis.

ilistr-uctions as to Nvh.at constitutes a full (lose in adults and(l in chil(lreni, or holv tile body-weighit
imiight influence the (losage. Ihis section mtlight wvell be expanded ini future editions, perhaps at the
expense of the pages devoted to acute coryza.

But these criticisms in no wvay detract from the nierits of a. most attractive and readable book,
wvhich should be a most useful and interesting addition to the practitionel-'s library.
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A POCKET MEDICAL DICTIONARY. Compiled by Lois Oakes, S.R.N., D.N.,
assisted by Thomas B. Davie, B.A., M.D., F.R.C.P. Fifth Edition. 1941.
Edinburgh: E. & S. Livingstone. 3s. 6d. net.

IN addition to an illustrated dictionary, this small volume contains useful appendices on First Aid,
Gas WVarfare, Poisons, Urine Testing, Dietary Tables, etc.

It is surprising to find in a fifth edition such typographical errors as assimillation (p. 31), per
anus (p. 254), quinsey (p. 278), analine (p. 312). Of about thirty words taken at random the
following were not found in the dictionary -achalasia, aneurin, digoxin, granulocyte, narcolepsy,
schizophrenia, thrombocyte. "Sulphapyridine" and "sulphathiazole" are includled, but not in their
proper alphabetical position.
Many of the definitions given require revision; for example, we are told that amyloid disease is

a fatty disease, that cestrin is "a proprietary preparation of the oestrus-producing hormone of the
placenta," that percaine is "employed for regional infiltration and spinal anesthesia in the form
of an ointment, Percainal."

In the Tables of Weights and Measures it should be made clear that in the Imperial System
there are 437A grains in one ounce.
On p. 256 we are told that the treatment of Pernicious Anaemia consists of "rest in bed, arsenic,

blood transfusion in severe cases, and the Minot-Murphy (liver) diet," but no mention is made of
injections of liver extract. If therapeutic suggestions are given, they should be up-to-date, even
in a Pocket Dictionary.

In spite of such imperfections, this dictionary would appear to be in much demand, as the fifth
edition has appeared just over eight years after the first edition.

TEXTBOOK OF MEDICAL TREATMENT. By various authors. Edited by
D. M. Dunlop, M.D., F.R.C.P.Ed.; L. S. P. Davidson, M.D., F.R.C.P.Ed.;
and J. D. McNee, D.Sc., M.D., F.R.C.P. Foreword by the late A. J. Clarke,
M.D., F.R.C.P., F.R.S. Pp. 1179. 25s. net. 1942. Edinburgh: E. & S.
Livingstone.

'I'HE first edition of this excellent textbook and a "reprint" were reviewed in this Journal in
October, 1939, and April, 1940. We now welcome the appearance of the second edition, in which
some mistakes have been corrected, the general text has undergone much revision, and, in par-
ticular, the articles on septiceamia, cerebrospinal fever, gonorrhcea, pneumonia, etc., have been
brought up to date by the inclusion of the more recent work on the sulphonamides.

To quote from the Forewvord:-"The volume provides a basis for the ra-tional and critical
judgment of modern therapeutic agents. A complete break has been made from the use of drugs
as talismans of doubtful efficacy, which serve chiefly as placebos to physician and patient by
convincing both that treatment is being given and received. Attention is centred on drugs which
produce a recognizable effect, and the nature of the desired effect is clearly indicated."

Unfortunately, war-time prescribing is not considered; it wvill therefore be found that drugs are
often recommended, the ordering of which could not be justified under war conditions. Thus
tinctures could often be replaced by liquid extracts, and, as a rule, alternatives could be found
for olive oil, liquid paraffin, etc. Better uses could be found at present for bismuth than to include
it in stomach mixtures and powders. Further, it is respectfully suggested that proprietary names
for B.P. drugs such as phenobarbitone, carbachol, phemitone, nikethamide, etc., should not be
used, although they might be indicated in brackets.

We cordially recommend this textbook to practitioners and senior students, but suggest that
the National War Formulary recently issued by the Ministry of Health should-at least whilst the
war lasts-be consulted for guidance in war-time prescribing.
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The History of the Belfast School of Obstetrics
1793-19 3 3

By C. H. G. MACAFEE, M.B., F.R.C.S., F.R.C.O.G.

Presidential Address to Belfast Medical Students' Association
1 4th November, 1 94 1

"I hold every man a debtor to his profession; from the which, as
men, of course, do seek to receive countenance and profit, so
ought they of duty to endeavour themselves by way of amends
to be a help and ornament thereunto."-Bacon.

To those men who, throughout the years, have not only paid their debt but left
us debtors, this address is dedicated.

THE histories of the Belfast School of Obstetrics and the Belfast Lying-in Hospital
are so intertwined, that this address will, of necessity, deal more with the Hospital
than the old Queen's College or University.
My historical review covers a period from 1793, when the Hospital was first

proposed, to 1933, when the Royal Maternity Hospital was opened. This period
of one hundred and forty years must be divided into four different epochs.

1. From 1793-1849. The period prior to the foundation of Queen's College.
2. From 1849-1867. During which period Professor Burden occupied the Chair

of Midwifery.
3. From 1868-1920. The period when Professors Dill and Byers were succes-

sively in the Chair.
4. From 1920-1933, i.e., from Professor Lowry's appointment till the Hospital

vacated Townsend Street.
The Belfast Lying-in Hospital was first proposed at a meeting held in the Linen

Hall on the 23rd December, 1793, and is one of the oldest Maternity Hospitals in
the British Isles, being the sixteenth to be founded between the years 1736-1799.

In the "Belfast News-Letter" of 20th January, 1804, we read: "This Humane
Institution was first suggested by a most worthy young clergyman, now deceased,
whose example in every particular deserves imitation. When visiting in this parish
[i.e., St. Anne's] during the time of his curacy, he was struck with the very scanty
accommodation and provision that could be afforded by poor householders in a
confinement, that required some degree of comfort. He mentioned this subject to
a lady, who was ready to second his benevolent idea."
The "most worthy young clergyman" referred to was the Rev. John Clark,

who was curate of St. Anne's Parish Church from 1793 to 1795, and died in
Oxford in 1800. The lady referred to was a Mrs. McTier, sister of Dr. William
Drennan, a well-known Irish practitioner and man of letters.
The Charity was to be styled "The Humane Female Society for the relief of
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Lying-in Women." The Society started with about 180 members, each of whom
pai(l 10s. 6d. per annum. They first applied for the use of the large centre room
in the Charitable Institution to be used as a ward, but this was refused. On 4th
January, 1794, the Committee rented a house in Donegall Street, then No. 25,* for
the sum of twelve guineas per year. The Hospital had six beds.
Of the early years of the Institution the records are poor, and the only informa-

tion available has to be gleaned from letters anid the so-called "Visitors' Book."
The Hospital was managed by a Committee of Ladies, who made rules and
appointed weekly visitors, but there was no medical staff. One rule was "no
unmarried woman is to be taken into the House the second time." There was a
separate ward for unmarried women upstairs. I mention this because it removes
one of the misconceptions that might arise on reading through the records of later
years, namely, that this was a bone of contention between the doctors and the
Committee.
As there was no medical staff an arrangement was made with a certain number

of members of the medical profession whereby these gentlemen were engaged to
attend the Hospital when required. This arrangement must have been altered at
some period, probably about 1822, as in all the records after 1826 only one name
is mentioned, that of Dr. Stephenson, and he stated in his letter of resignation
in 1837 that he had been appointed in 1822.
For the first seven years the number of annual admissions was considerably

less than fifty, but afterwards they increased, and from 1800-1830 the numbers
attended were over one hundred per annum.
The conditions in the original Hospital must have been deplorable, because Dr.

Stephenson in his letter resigning from the medical duties of the Hospital in 1837
makes the following statement [the letter is in the third person] :-"At the time
of his appointment it was suffering from the ravages of puerperal fever, its early
friends and founders had been gradually cut off from its management and support,
its yearly subscriptions had dwindled in consequence of the inactivity of the few
that remained in the superintendence, and the wretched house rented for the
reception of patients had become? in every way unsuitable to their accommodation."
Of the habits of the patients in those days one gleans some knowledge from

the following note made by one of the Lady Visitors: "I have endeavoured to make
the midwife sensible that it is her duty to prevent the patients spitting on the
walls at the head of their beds, and also to prevent some other dirty habits they
sometimes have indulged in." She then proceeds to state "The House is as usual
perfectly clean and in good order."
The diet of the patients is given in one report, and is as follows :-"Immediately

after confinement-tea and bread; Breakfast at eight o'clock-tea, bread, and
butter; Dinner at one o'clock-first and second day-gruel with bread; third day
-rice with milk, or arrowroot with milk; on and after fourth day-soup and

*The authority for this statement is Dr. Malcolm's book published in 1851. In a Statistical
Survey of County Antrim by the Rev. J. Dubourdieu on behalf of the Dublin Society, published
1812, it is stated that the Hospital occupied No. 35.
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bread; Tea at five o'clock-tea, bread, and butter; Supper at eight o'clock-gruel."
They obviously knew nothing about vitamin B or C in those days !
As far as can be made out, at this period the staff consisted of a "Nurse-Tender"

or midwife and a maid, and these two women conducted all the deliveries,-Dr.
Stephenson being summoned to difficult cases. From the description of some of
the cases he evidently did not perform obstetrical operations, but in cases requiring
surgical treatment he summoned a surgical colleague, on one occasion from as
far away as Lisburn.
For the period 1793-1830, i.e., thirty-seven years, the above brief description

represents the state of affairs then in existence.
The accommodation was so poor that in 1828, when the Ladies' Committee had

accumulated a fund of £550, they decided to take steps to provide better accom-
modation. They first applied to Lord Donegall for a grant of ground. This was
unsuccessful, but the Charitable Society granted permission to build a Lying-in-
Hospital on their grounds free of rent on certain conditions, the main one being
that the Hospital could not be used for any other purpose.
The following description of the Hospital is taken from Dr. A. G. Malcolm's

"History of the General Hospital and other Medical Institutions of Belfast." I
should explain that the portion of the Antrim Road referred to is now known as
Clifton Street. The Charitable Society's Institution is still intact and is situated
in the square formed by North Queen Street, Clifton Street, Glenravel Street, and
Victoria Barracks. The ground granted by the Society to the ladies is situated
on the opposite side of Clifton Street, and is now occupied by small shops.
"The new Hospital, which is a handsome square building on the Antrim Road,

and cost upwards of £1,200, was opened for the reception of patients in August,
1830. It is rather small, being calculated to accommodate but eighteen patients,
and the resident officials and servants-an amount of accommodation much too
limited for the numbers that continually apply. The interior is well regulated and
presents a rather neat appearance; and everything seems to be done, that can be,
to ensure the utmost cleanliness and salubrity." The accuracy of the last remark
is doubtful, as in one report the following note appears :

"Owing to the continued smoking of the kitchen chimney, which was both
disagreeable and injurious to the patients, your Committee found it necessary to
put up a close range, which has been a very great addition to the comfort of your
Hospital, the constant supply of hot water being in itself a most essential thing
in an institution of this kind." This note is made in 1862, thirty-two years after
the hospital opened.

It will be seen that Dr. Stephenson served for eight years in the Donegall Street
building and seven years in the Hospital in Clifton Street, and on resigning he
was succeeded by Dr. Burden. On Dr. Burden's appointment in 1837, the same
system of government was in vogue as in Dr. Stephenson's time.

In 1835 a Medical School had been founded in the Royal Belfast Academical
Institution, and Dr. Little occupied the Chair of Midwifery in this school from
1835 to 1840.
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Professor William Burden, M.D.,
Professor of Midwifery, 1849-1867
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Dr. Burden's advent on the medical staff of the Lying-in Hospital in 1837 had an
important bearing, not only on the Hospital, but also on its future association
with the School at the Academical Institution and the Queen's College, when the
latter was founded in 1849. He succeeded Dr. Little as Professor of Midwifery
in 1840. In the annual report of the Hospital in 1839 it is recorded "that during
the absence of Dr. Burden, on a professional tour, on two occasions Dr. Stephen-
son and Dr. Andrews took charge of the Hospital." It is more than likely that
the occasion of the "tour" was to ascertain the teaching arrangements and
facilities in other medical schools and hospitals and to further his candidature
for the Chair should it become vacant. In 1849, on the opening of the Queen's
College, the Institution closed its medical school, and Professor Burden was one
of the medical professors who was successful in obtaining a Chair in the new
College.

Dr. Stephenson, in referring to Dr. Burden's appointment as his successor at the
Hospital, makes the following remarks about him :-" In retiring from the
attendance-in-ordinary at the institution, it has given him extreme pleasure to find
that their choice has fallen on a successor of such gentleness of disposition and
honourable feeling as Dr. Burden, and that he will undertake the duties of the
office; both on account of the satisfaction that the ladies must have in their
necessary intercourse with such a person, as well as on account of the steady
interest he will take in the recovery and welfare of the inmates who are obliged
to seek temporary asylum in the Hospital."

I am afraid the ladies must have been sadly disillusioned, because Dr. Burden
was endowed to a remarkable degree with that pugnacity which seems to be a
characteristic of successful Professors of Midwifery. He waged a war in the
interests of the Hospital, patients, medical students, and nurses with a determina-
tion and singleness of aim which has only been surpassed by our present Professor.
While he was unable to gain his objects immediately, he has left a mark on this
School which is not sufficiently recognised and which, I regret to admit, I did not
realise until I began to collect the material for this paper.
The onset of the approaching storm, which raged from 1852-1857, was heralded

by an announcement which appeared in the annual report of 1852, and reads as
follows:-"llth Oct., 1852. Your Committee were called together to receive an
application from Drs. Burden, Andrews, and Ferguson [in another communication
they were referred to as a "respectable deputation"] relative to our opening the
Hospital to the Students studying Midwifery under Dr. Burden at Queen's College.
The representations of these Gentlemen had weight with your Committee, and led
them to acquiescing in an application so frequently made before, and so often
rejected by former Committees. Yet what surprises your Committee is, that after
assenting to the wishes of these gentlemen, with the proviso, that each student
should contribute a fee annually towards the funds of the Hospital, no advantage
has yet been taken of the liberty given."

It is not until the year 1854 that a note is made regarding the attendance of
medical students, when the Committee state :-"We have not found as yet, any
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reason to regret our consent to this measure." The following year the note is
made, "The attendance of Medical Students had already been permitted for nearly
two years past, and has not been found to be productive of inconvenience."

I was interested to find what the students of those days were like. On looking
up the president's report for 1852, I found a paragraph eulogising the professorial
staff. The next paragraph referring to the students says :- It follows from the
foregoing facts as an almost necessary consequence, that close habits of applica-
tion, and Collegiate discipline should be found to exist amongst the ranks of the
young men; and that such has been the effect of an organization, reaching from
the Chairs of instruction to the benches and private studies of the taught, the
Collegiate records of the attendance, good conduct, and diligence of the students
affords satisfactory testimony."

"It is important in connection with this, to refer to the provision that has been
made for the religious instruction and discipline."
"Your Majesty has been pleased to appoint four Deans of Residence who have

in accordance with the Statutes, the moral care and spiritual charge of the students
of their respective creeds. . . . These gentlemen, at the termination of the
Collegiate Session, returned to me, as President, very satisfactory reports respect-
ing the manner in which the students under them had conducted themselves and
their general attention to their religious duties."

It is a change from to-day, when the average medical student does not recognise
a common Biblical quotation and confuses the words of St. Paul with those of
Professor F. J. Browne !

This eulogy sounds too good to be completely true, and I was relieved to find
among the by-laws for students of those days one which made me realise that
they had something in common with most of those who have succeeded them. The
by-law reads :-"Each Professor is empowered to deprive any student of credit
for attendance at the Lecture of the day, if, when called on, he be not prepared
with the business of the class, and it appears to the Professor that such want of
preparation arises from idleness, such student shall be liable to a fine not exceeding
two shillings to be inflicted by the Professor."

Yet we must give them credit for being made of tougher stuff than we are,
when we realise the difficulties under which they had to do their work and receive
their instruction, compared with the relative luxury, ease of access, and multi-
plicity of instructors which are available to-day.
When I hear the present-day student objecting to an examination paper con-

taining six questions and lasting three hours, I wonder what he would say and
do if confronted with the Midwifery Paper of 1852, which contained twelve
questions, with no alternative, for the same period of time.

Question No. 5, for example, was as follows
"What is the ordinary duration of human gestation? How best calculated?

Can usual period be abridged or protracted without suspicion of moral
delinquency? What are the arguments furnished by analogy in lower
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animals? Is the period of quickening invariable, or is it subject to
variety ? "

If a present-day examiner set a question that meant a discussion on prematurity,
postmaturity, medical jurisprudenice, comparative anatomy, and a discussion on
"quickening," and then followved it by number 6, which had five distinct headings,
and ten more questions of similar length, he would have to drive about in an
armoured car with a police escort.

At this stage the medical curriculum only extended over four years, and an
ordinance of 1852 arranged that the lectures on Midwifery should be given on four
days per week for six months and, in addition, the candidates must have attended
"Practical midwifery at a recognlised Midwifery Hospital, with the clinical lectures
therein delivered, for a periodl of three months, in a hospital containing not less
than thirty beds; or six months in a hospital containing not less than fifteen beds."

It is hardl for you to understand what an advance the above regulation meant and
what it would actually have meant hadl it been supported by legal means. In the
period with which we are dealing, the General Medical Council had not been
establishecl. TIhe Medical Act doing so was not passed until 1858. Although the
Irish Medical Schools clemandledl the requirements for practical training in Mid-
wifery mentioined, it was not until 1886 that a new Medical Act was passed, and
for the first tinme Midwifery is mentioned as a necessary subject for qualification.
Up to this, it was possible in some English medical schools to qualify without
being examined in Midwifery, andl no practical course was required or enforced.

Professor Burcden's curriculum for his systematic lectures was as printed on
next page.
He also had instructions for his practical class, of which the one copy in exist-

ence is reproduced.
It will be noticed that P'rofessor Burden instructed his students to visit their

patients weekly before delivery. Had he mentioned the importance of this visit
and the necessity for testing the patient's urine, he would occupy the position in
Obstetrics now associate(d with the name of Ballantyne.
The curriculum contains no reference to gynaecology, but one must remember

that gynacology as a separate subject had only celebrated its seventh birthday in
1852, and as such was not yet recognisedl.
This scheme of systematic lectures draws attention to one interesting feature of

the times, namely, the reference to "wet nurses." At the present time, if breast-
feeding is unsuccessful, one can resort to many varieties of artificial feeding, which
were not available in those days, and in those cases where it could be afforded a
wet nurse was employed. The importance of this is reflected by two instances,
namely, that a question on the choice of a wet nurse frequently appeared on a
mi(lwifery paper at that time, and that for several years the following announce-
ment appeare(l in the annual report of the Hospital:
"A register of wet and monthly nurses is also kept for the convenience of the

public, and is open to the inspection of subscribers for the payment of one shilling
an(l to all others on payment of half-a-crown. The proceeds from this source,
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MIl)WIFERY
PROFESSOR WILLIAM BURDEN, M.D.

Lect.gres four times a week, during the winter months, consist
of the following subjects:-

Anatomy of the Pelvis, so much as is required for Midwifery.
Its measurement and pelvimeters.

Contents of the Pelvis. The functions of the Uterus in its
virgin state.

Conception-Length of Gestation-Changes of the Uterus and
its appendages during Gestation.

Growth of Child from its earliest seen form until its full
Parasitic size.

Graafian Vesicle and Corpus Luteum. Faetus, its Circulation,
Signs of Maturity, Weight and Length.

Plural Births.
Proportion of Births and Deaths of Males to Females.
Superfcetation.
Signs of Pregnancy.
Signs of approaching Labour.
Natural Labour, its Progress, also Positions and Progress of Child

till its separation from its Mother.
Management of Normal Labour, including the arrangement of

the bed and bedroom, and the proper Dress and Posture of
the Patient.

Tedious Labour, its Causes and Treatment.
Labour requiring the use of Instruments; their application taught

on Models in the Class.
Cxsarean Section and Sequltean Operation*-How to prevent the

Faetus getting large in the Uterus.
Premature Labour-How to 'bring it on, and when it is necessary

to do so.
Cross Births and their Treatment.
Abortion-How to Prevent it.
Extra Uterine Fcetations-How they occur, and their Treatment.
Management of Women after Delivery, and Treatment of such

Accidents and Diseases at this period.
Management of Children after Birth, Washing, Dressing, Food,

etc., and the choice of a Wet Nurse, and the Treatment of
such accidents as take place at this period, or soon after.

Practical Midwifery taught by Pupils attenting Patients in their
own houses and in the Lying-in Hospital.

*Sigaultean operation.
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including the registration fee paid by nurses, are appropriated to advertising and
other expenses connected with this department."

It is not until the College Calendar of 1853 that the Lying-in Hospital is
mentioned as a training school, and it was not until 1854 that there is any record
of students having attended the Hospital. In that year three students were
courageous enough to defy the difficulties associated with the taking out of the
practical midwifery class.

To-day the medical student lives in relatively luxurious quarters, situated in the
hospital, from which, in the middle of the night, he or she can emerge clad in an
amazing variety of gaily coloured garments and, without coming in contact with
the cold night air, proceed to the labour ward, where, under the supervision of an
experienced sister or tutor, they deliver the patient.

I cannot tell you exactly the conditions in 1854, but at a later period in the
century it was the custom for the students to secure lodgings as near the hospital
as possible. Dr. J. S. Morrow tells me that in his time the lodgings were in Upper
Townsend Street, and in Professor Lowry's time, 20 Regent Street was the
recognised lodging-house.
Upper Townsend Street is some distance from Clifton Street, and the recognised

method of warning the students that a case was in labour was by placing a white
card in the window of the labour ward, which looked on to Stanhope Street at
the side of the Hospital.

This entailed some student being frequently in Stanhope Street to keep the
window under observation. To obviate this a "Tele" boy was employed to keep
watch on the window, and when he notified the presence of the card to the student
in Upper Townsend Street, he received the sum of sixpence. I understand the
penalty for false notification was the threat of an operation which plays a large
part in the Jewish ritual !
A Mrs. Moore was the landlady of 20 Regent Street, and when a student "took

out" his cases depended not on when the Hospital could accommodate him, but
when Mrs. Moore could give him a bed.

Regent Street is situated quite close to the site of the old Clifton Street Hospital.
The students slept in a room at the top of the house, which had a bell in it
attached to a long string which hung down into the street. At night, the nurse in
charge had to leave the patient, run out of the hospital up to 20 Regent Street
and pull the cord attached to the bell. The objection to this method was, that the
early-morning workers going to the "Island" in playful mood at 5 a.m. used to
ring the bell as they passed.
At this period during the day-time the student was notified by a bar being placed

in a certain position in the fanlight above the front door.
Up to 1855, Professor Burden was the only recognised member of the staff of

the Hospital, but having secured the admission of medical students, he next pro-
ceeded to advocate the appointment of additional members of staff. Reference to
this achievement is made in a letter which has fortunately been preserved, and the
following quotation is taken from this letter
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"In the following year (1853) a deputation of medical men awaited upon the
ladies, and represented that it would irnprove the position of the Charity and make
it more generally known and useful, were the ladies to permit them to join and
lecture to students in attendance."

Following this, a medical staff was formed composed of
Professor W. Burden, described as Master.
Dr. R. F. Dill.
Dr. J. M. Pirrie and Dr. A. G. Malcolm as secretary and registrar.

The advent of a medical staff and medical students produced a reaction from
various quarters. First, from the Charitable Society, the ground landlords of the
Hospital. It will be remembered that the ladies were granted the plot of ground
on which the Hospital was built free of charge on condition that it was not used
for any other purpose. The Charitable Society now claimed a rent of fifteen
pounds per annum on the grounds that, having converted the Institution into a
training school for medical students, they were using the Hospital for a purpose
for which it was not intended. The managers of the Charitable Society stated that
"they have no wish to make a profit out of the Hospital, but will not allow others
to do so."
That the feeling against the admission of medical students was intense is shown

by the following letter written by Bishop Knox, then Lord Bishop of Down, to the
then secretary of the Hospital:-
"Madam,-In reply to your letters soliciting Mrs. Knox's subscription to the

Lying-in-Hos., I think it right to mention that I consider that Institution has quite
altered its character since Mrs. Knox sub.: and I am borne out in this view by a
long discussion we had on this subject at the Charitable Society last Saturday . I
now find it is a Medical School where students may pay fees for instruction and
it is more of a private speculation than a free Institution. Under these circum-
stances I would require further information before I ask Mrs. Knox to sub.

I am, yours truly,

R. B. DOWN.
[The contractions are the Lord Bishop's.]

In spite of his narrow-minded retrogressive attitude, we are indebted to this
prelate because his short letter drew from the ladies a reply which covers six pages
of closely written foolscap of great historical value. I cannot afford the time to
read you this letter, although it is most interesting, but I would like to quote the
following extract:

"We shall now state a few of the advantages we feel the Hospital derives from
its connexion with a medical staff and attendant students. In the first place we
have the constant and unpaid attendance of one of the Medical Staff which is a
very great advantage, indeed we know that it was owing to the skill and attention
received from these Medical men that several poor women's lives were saved du-ring
the past three years, then the Studlents who attend have been most kind and attenl-



tive at all times to the poor, and when there *ould not be an efficient nurse procured,
their attendance was of the greatest importance."
The ladies had accepted a medical staff and students against their wishes, but

when they found that the Charitable Society wished to force them to dispense with
what they had acquired they, assisted by Professor Burden, fought the Society
tooth and nail.
The dispute was ultimately settled by the Hospital paying an annual nominal

rent of £3. 3s.
The Charitable Society did not forget this incident, as in 1900 the Society took

a High Court action to evict the ladies from the site.
Now, although these ladies had professed such kindly feelings for the medical

staff and students while defending themselves in public against the Charitable
Society, they did not show the same gratitude towards them in private, for, in
1858, they wrote a letter to Professor Burden demanding an annual payment from
each member of the staff for the privilege of attending the Hospital.
The medical staff objected, "as (in their own words) we had no idea that, after

having so long attended the Hospital we should now be required to pay for
attendance." They stated that if the ladies persisted in this attitude, "We must
try to get from each student who may hereafter attend the Hospital, half-a-guinea
extra." Robbing Peter to pay Paul !
The reply to this was as usual very lengthy, and I will only quote a portion.

"25 Chichester Street,
"Jany. 31st, 1859.

"My Dear Sir,-I read your letter of the 31st ult. to the Ladies who met at the
Hospital on Monday, 3rd inst., and in reply I have been instructed to say that
they feel it to be their duty as Trustees for the funds of that Charity, to insist upon
the payment of a small sum by each student who receives the accommodation of
the Hospital.
"The very small sum which they now demand will not cover the additional

expenses for coal and light, not to speak of the losses in subscriptions which they
have met with in consequence of admitting the Medical Men and Students, and
also the additional trouble and expense incurred by cleaning after them.

"In consideration of these things, the Committee feel bound as Trustees to guard
the funds from being encroached upon or diverted from their legitimate object,
which is the relief of poor women, and the Hospital being founded for that object
alone, it cannot be considered as a proper disposal of the funds to expend them for
the accommodation of Medical Students who cannot in any way be regarded as
objects of charity." There are three more pages of the letter which I will not read.
At this period the training of nurses for maternitv work was in chaos. The

fully-qualified midwife, as we know her to-day, was non-existent, and the majority
of cases only received the attention of a "handy woman," who attended cases by
virtue of the fact that she probably had had several children herself and had been
present at the confinements of many of her neighbours. Those who took the
trouble to acquire any training in a maternity hospital were in the minority, and
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practised by virtue of a certificate presented by the hospital in which they were
trained. There was no Central Examining Body until 1905, although the London
Obstetrical Society granted a diploma by examination from 1872.
The Belfast Lying-in Hospital had for a short period before Professor Burden's

regime admitted women for training, but this arrangement had lapsed. Owing to
frequent appeals from doctors in the city for properly trained midwives, Professor
Burden had evidently tried to have the training of midwives revived, but it would
appear from a letter that he had been unsuccessful. He was not prepared to
confess defeat, so he admitted a Mrs. Hamil for training with the status of a
medical student, charging her a student's fee and giving her private tuition as
'she had to be instructed alone."
The two letters in existence concerning this incident, parts of which I will quote,

are amusing, and the ladies of my audience will kindly remember that one of
them was written by ladies about a member of their own sex.
The ladies, while allowing the nurse to be admitted, objected to this step on

two counts. First, they stated that "It was with considerable reluctance that the
Ladies revived the old custom of admitting nurses into the Hospital, as it had
generally been productive of great Annoyance." [Annoyance is spelt with a capital
"A".] Secondly, they regarded the charging of a students' fee as an imposition
and the private tuition as unnecessary "When they know it is impossible a woman
could require or would be capable of receiving so much instruction. "

Professor Burden's reply consisted of a very dignified, but nevertheless pointed
endeavour to tell the ladies to mind their own business.

This incident reveals the pertinacity of Professor Burden, but in spite of this,
it was not until 1879 that the training of nurses was regarded as one of the
necessary and important functions of the Hospital-a function to which the ladies
on many occasions refer with pride.

Professor Burden by this action had done two things. First, by charging a
students' fee he was endeavouring to secure a better type of nurse for the work
than had hitherto been possible; and secondly, he had instituted lectures to mid-
wives, which have continued since in spite of the ladies' opinion that women would
be incapable of receiving so much instruction.

It will be noted that Dr. Burden mentioned that the nurse had to be instructed
alone. This refers to the fact that she could not attend the clinical lectures to
students which he had instituted in 1857. In one of the two medical reports of this
period it is noted that "Clinical Lectures were delivered weekly by Drs. Pirrie and
Dill, and at the end of each Session, all the attending Students received certificates
for regular attendance at Lectures and assiduous attention to both intern and
extern practice."

Professor Burden retired from the Chair in 1867, although his name appears in
connection with the Hospital until 1869.

Dr. Burden during his eighteen years as professor accomplished much in the
face of narrow-minded opposition. He secured the admission of medical students
and nurses to the Hospital, arranged and supervised their training, instituted a
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Professor of Midwifery, 1868-1893
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visiting medical staff, and attempted to procure a type of government for the
Hospital which was only defeated by the machinations of the Charitable Society.
His type of control in its essentials was that adopted by a later authority in 1901.
In spite of his great achievements, he was allowed to retire from the Hospital
without a single note of regret, a simple statement being made that he had removed
from Belfast. The president of the College at the time went one better, and did
not even mention that he had retired.

Following the retirement of Professor Burden, Professor R. F. Dill was
appointed Professor of Midwifery. Professor Dill was a son of the manse, and
belonged to a distiguished Ulster family to whom our present Chief of Imperial
Staff, General Sir John Dill, and our Ulster Minister of Home Affairs, Sir Dawson
Bates, belong. He was born in Castlefin, Co. Donegal, and for a short time
practised with his uncle, Dr. Marcus Dill, in Limavady. He had qualified in
Glasgow, and perhaps his inclination towards an obstetric career may have been
influenced by the fact that he was, at one stage, associated with Sir James Young
Simpson of chloroform fame.

Professor Dill was unique. He was not only professor of midwifery, but was
also city coroner. In his application for the Chair of Midwifery he included forty-
two testimonials, one of which was followed by eighty-seven signatures. This
imposing array of material was headed by one from medical students! in which
the writers remark, "Vie can all bear testimony to the uniform punctuality,
unwearying assiduity, and earnest zeal which characterised your intercourse with
us."
During Professor Burden's tenure of the Chair, Dr. Dill became a member of

the staff of the Lying-in Hospital in 1855, but in 1861 as a result of some difference
of opinion with the Ladies' Committee, he was not re-elected. I cannot make out
the cause, but there is a letter in existence in which he appeals against their
decision not to re-elect him as an active member. In an article in the "Belfast
News-Letter" in 1932, he is described as being "combative and at times pug-
nacious, but was essentially kind-hearted."

His pugnacity in dealing with the Ladies' Committee may have-been the explana-
tion of his failure to be re-elected.
He was thus placed in the anomalous position of being a professor of midwifery

without being attached to a maternity hospital, where he could give clinical
instruction to his students.

I was anxious to find how he surmounted this difficulty, and I am indebted to
his daughters, the Misses Dill, who are still alive, for giving me this information.
From the time he was appointed to the Chair in 1867, he had evidently adopted

the method immortalised by "The Master of British Midwifery," William Smellie.
Professor Dill lived in Fisherwick Place, and a great number of poor women

came to his house before their confinement to get what was popularly known as
"a line." This meant that they were given the address of a medical student who
was then doing his practical course, and when the case was to be delivered,
Professor Dill accompanied the student and supervised the delivery.

38



When one thinks of the amount of work this must have entailed on top of his
University lectures, his civic duties (because remember riots were common in Belfast
during this period, and during one of them he lost an eye), and his extensive
general practice, it is surprising he lived to the ripe old age of eighty-one, having
held the Chair for twenty-six years.
During these twenty-six years the Hospital passed through a phase when its

position in the eyes of the public and the medical student generally deteriorated. I
venture to suggest that an important factor in this loss of prestige was owing to
the Hospital having ceased to have any official connection with the College,
although it was still a recognised training school.

Professor Dill had no connection with the Hospital during the years he occupied
the Chair, and his successor, Sir John Byers, had occupied the Chair for nine
years before he was appointed to the staff in 1902, even then he was placed in a
most invidious position. Thus from 1868-1902-thirty-four years, the Hospital and
College were not professionally allied. At various times during this period (1868
to 1902) eight members of the staff were replaced, one, officially, for going on a
trip to America, and another for not attending to his duties at the Hospital-a bad
sign in any Hospital. In spite of this there were several outstanding events.

In 1868 the Hospital authorities recognised the value of the medical students,
because the following note appears in the annual report :- In the early part of
the year, during the absence, caused by severe illness, of the nurse, the Committee
secured the Superintendence of a qualified Student, who resided in the House and
who was consequently within call in case his services were required by any inmate. "
This is the first record of any student living in the Hospital; he had, however,
already taken out his cases. The honour of having been the first students to reside
in the Hospital while taking out their cases falls to two ladies in 1898, who were
permitted to stay in the Hospital, because suitable lodgings were not available,
"paying £1 each weekly on the understanding that they would leave if the beds
were required for patients." The Ladies' Committee later considered "the arrange-
ment inadvisable, and wished the remaining ladies to be informed so." [Several
ladies had applied for admission.]

In 1883 there was an outbreak of puerperal sepsis in the Hospital, which resulted
in the death of eight women and caused the Hospital to be closed for four months.
Following this, the medical staff wished "The Committee to take into consideration
the best means of preservation in the future, and for this purpose they propose that
a small ward should be built in the garden quite separate from the House, where
any doubtful cases would be sent."

This would have cost one hundred and fifty pounds, but the Committee considered
it too expensive; in other words, the eight women who died were valued at less
than twenty pounds each.
The following quotation is from the annual report of that year (1883) :-"The

importance of this Institution is attested by the fact that arrangements are being
made in some other hospitals of the town to add a department for such cases as
are treated here." One wonders was it the "Importance" or the inefficiency of the
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Institution, which resulted in other hospitals taking this step. This may refer to
the proposed department in the Union Infirmary. From its foundation in 1840, fhe
Union Infirmary reserved No. 11 Ward for lying-in women, but it was not until
1893 that a separate department was built.

In 1885 the nursing of patients in their own homes was instituted, and it was
carried out by sending a senior and junior student to the case with an experienced
nurse.

In 1891 an amusing incident occurred.
The Committee inserted the following advertisement in the local papers
"Belfast Lying-in-Hospital, Clifton Street.
"The Committee require an assistant physician for intern duty; Applicants must

be married and reside in the immediate neighbourhood of the Hospital. Particulars
to be obtained from, and application made before 1st October to, the Hon. Sec.,
Mrs. Deacon, Mossville."

This drew two short leaders from "The British Medical Journal" and "Lancet,"
parts of which I will quote.
"We notice that this Hospital is advertising for an assistant physician, and

that one of the conditions of the election is that the applicants must be married
men. We deprecate such an invidious distinction as this, which is unworthy of
a charitable institution. No one can justly say that an unmarried man is pro tanto
disqualified in any way from attending midwifery cases, and such a stipulation as
that to which we refer is only pandering to an unworthy prejudice among the
vulgar. The Committee of the Belfast Lying-in-Hospital occupy a particularly
indefensible position, inasmuch as they within the last year elected an unmarried
man as one of their Assistant Physicians. What new light, it may be asked, has
dawned upon them in the meantime."
"The only requirements of the Ladies' Committee, it would seem, are 'Marriage

and residence in the immediate neighbourhood of the Hospital.' Without these,
Scholarship, University distinctions, and experience are nothing-indeed quite
useless accomplishments in the opinion of the Ladies."

I mention these events to give you an insight into the outlook and dictatorial
powers of those who governed the Hospital at this period.
As to the training of medical students in the Hospital during this period I cannot

give you authentic evidence, but a claim is made in the medical report of 1876 that
"A number of Senior Students attend each year a course of Clinical instruction in
the Hospital, and your Staff have much pleasure in bearing testimony to the
punctual attendance and gentlemanly behaviour of these gentlemen."

I thought much of this statement until I found that it was regularly repeated
until 1889, except for three years, when the attendance of students is not mentioned.

If the clinical instruction of this period was not better than that in the latter
years of the last century and the first twenty years of this, I am afraid I must
doubt the accuracy of these repeated claims. I have it on the authority of Mr.
S. T. Irwin, who attended this Hospital about 1901, that no clinical instruction in
midwifery was given, apart from that given by the then matron-Miss Porter. He
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says that during the three years in which he lodged in 17 Regent Street, as a
student, he was frequently called upon by the matron to go to difficult midwifery
cases, as the members of the staff were either not available or would not go.
The matron usually sent him round the forceps, and he secured the services of

a resident pupil from the old Royal Hospital in Frederick Street, with a "rag and
bottle," to act as anaesthetist. During those three years he thinks he delivered
upwards of one hundred cases of this type-before obtaining his degree, and he
won the Hospital gold medal. Surely the obstetricians may claim that the seeds
of his success as a surgeon were sown by them !

By another student of that time, Professor Lowry, I am told that he never
heard a clinical lecture in midwifery until he gave one himself !

In 1893 Professor Dill died. This year was the centenary year of the Hospital,
and the name was changed from the Belfast Lying-in Hospital to the Belfast
Maternity Hospital. This was the name of the Hospital until the year 1900, when,
in order to obtain legal status, the name was changed to the Incorporated Be7fast
Maternity Hospital.
On the death of Professor Dill, Professor Byers was appointed to the Chair.

Professor Byers, like his predecessor, was a son of the manse, and his association
with educational establishments was hereditary, as his mother had been the founder
and principal of Victoria College.
He had manv interests outside medicine, and his main hobby was the study of

the Ulster dialect. In a paper on this, he pointed out that in 1887 for an English-
man to read Shakespeare, he would require a glossary of two thousand words,
whereas an Ulsterman would only require a glossary of two hundred words, as so
many Shakespearian words were in constant daily use.

Professor Byers held the Chair for nine years before being appointed Junior
Assistant Physician in 1902. His appointment to the staff was opposed by the then
members, and when appointed he was only allowed to take part in the extern
duties of the Hospital, and then only in alternate months. This meant that he only
attended the Hospital for six months of every year, and had no facilities for giving
instruction to medical students on midwifery in the Hospital, as the extern depart-
ment, of which he had charge, only saw gynaecological patients. The only
occasions on which it was possible for him to give practical instruction to his
students was when summoned to emergencies on the Hospital district.

In the year 1900, the Charitable Society again raised its head and attempted to
evict the Ladies' Committee. In view of this dispute it was decided to rebuild on
a new site.

After various sites had been considered, it was decided by the Board of Governors
to build in Townsend Street. The Hospital there, now occupied by Melville Ltd.,
was opened for the reception of patients on 7th November, 1904, and cost £9,682.
The Hospital contained twenty-six beds. This site was chosen against the wishes
of the medical staff, and finally, having raised their objections, they seem to have
washed their hands of the scheme. One must remember that at this stage the active
medical staff, even though it had as one of its members the professor of midwifery,
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had no representative on the governing bodly. From the minutes of the time one
gathers that the medical staff wvas regarded as a necessary encumbrance of the
Hospital, and some of its members were occasionally allowed to "wait upon"
those who controlled it. In the matter of the site their advice was not taken.
Compared with the pleasant relations which exist between the medical staff of
the Royal Maternity Hospital and one of the most progressive committees in the
city to-day, the conditions at this time must have been less harmonious.

It was not until the year 1908 that Sir John Byers was allowed to take any
official part in the intern duties. This was after some pressure by the Board of
Governors and was only temporary. It is therefore easy to explain why the
attendance of students at the Hospital gradually diminished from the beginning
of the century until in 1918 only £2. Is. 9d. was received as students' fees.

It was not until 1904 that a resident house-surgeon was appointed, and then only
after repeated appeals by the medical staff. The first house-surgeon was Dr.
Massy Burnside, who is still in active practice in the city. The position was
entirely unpaid for many years.

In 1907 the house-surgeon was Dr. C. G. Lowry, who is distinguished by the
fact that he is almost the only house-surgeon who is neot mentioned in the medical
report as having given "entire satisfaction." His reforming activities, even at
this stage, must have disturbed the equanimity of the Hospital.
On the death of Sir John Byers in 1920, the Chair of Midwifery and Gynxcology

was divided: Professor C. G. Lowry being appointed professor of midwifery and
Professor R. J. Johnstone (later Sir Robert Johnstone) professor of gynacology.

Neither was a son of the manse, although both of them had been intended for
the ministry.

It has been said that it is not in good taste to deal with contemporary history,
but in this I must take the risk of perhaps being both misunderstood and adversely
criticised. Admittedly, I may approach this portion of my address with feelings of
gratitude and respect for certain persons concerned, which may have biased my
judgment. I hope, however, when I have finished you will agree with me that to
have omitted this part would have meant an unfinished tale, and that I should
have failed to rendler credit wlhere credit is due.

Professor Lowry had been an unsuccessful applicant for a vacancy on the staff
in 1909, but on his appointment as professor he was invited to join the staff by
the Board of Governors.

In view of the treatment received by his predecessor, Sir John Byers, he did so,
on conditions to which the Governors agree(d.

Professor Lowry's arrival on the staff is reminiscent of Professor Burden's.
Within five years of his appointment the medical staff had two representatives on
the Board of Goverors, anl ante-natal clinic had been inaugurated, the medical staff
witlh one exception were all consultants, there were four clinical assistants, and
the connection with the University had been increased by the appointment of a
University tutor in obstetrics, and the opening of a residelnce for students. Without
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64-66 Townsend Street
Students' Hostel, 1925-1933-now District Nurses' Home
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determined and courageous leadlership, this rapi(I sequence of reforms would have
becn impossible.

I had the privilege of being the first University tutor-in-obstetrics, and I can
remember well my arrival in the Hospital. I had never seen the Hospital until I
became the resicdent tutor, which was perhaps as well. It was dingy, was on a
main cross-town thoroughfare, an(d its proximity to a posting establishment made
one suspect that the Hospital had been cursed with one of the ten plagues of Egypt.

It was not until the spring of 1925 that the University Hostel in 64-66 Townsend
Street was opened. P'rior to that, a fair number of students had been taking out
their cases by coming each night, sitting in a small room near the ante-natal
department, and waiting their turn for either an intern or extern case. Is it any
wondler our students drifted towards the Rotunda and other teaching hospitals?

In addition to this type of student, there was a large number who had taken
their practical midwifery elsewhere and who came to attend the clinical lectures
given three times a week-another improvement in the clinical teaching made by
Professor Lowry.

'I'here was Ino lecture theatre or room large enough to accommodate all the
studlents, so the lectures were h-ield on the lobby on the first floor outside the labour
ward and the lying-in wardls.

TIhe improvem-lenits which took place in the Hospital and in the facilities for
students meanit thlat the demandl on the accommodlation in both departments
exceeded any extension possible on the present site.

TIhe medical staff, influenced by Professor Lowry, was anxious for the Hospital
to be amalgamated with the Royal Victoria Hospital, whereas some influential
members of the Board of Governors were anxious to ensure that it should not be
move(l from its site in Townsend Street, and actually purchased a neighbouring
piece of ground on which the Hospital was to be extended.
That this was ultimately defeated and the amalgamation completed was due to

the efforts of the late Professor Lindsay, Emeritus Professor of Medicine, Professor
Lowry, and our present Prime Minister, who was the first to publicly advocate the
step, when Minister of Labour.

Physicians from time immemorial have been the bitter opponents of obstetricians,
but we to-day are reaping the benefit of having had, fortunately for us, at that
stage in the history of the Hospital, a physician gifted with long vision. Professor
Lindsay, in his capacity as chairman of the Board of Management of the Royal
Victoria Hospital and member of the Board of Governors of the Maternity Hospital,
was an ideal person to further the project. His quiet disposition, unruffled temper
in debate, and his enthusiasm smoothed out many a difficulty.
To these men you are indebted for the conditions under which you work to-clay.

However, it takes a great many people to get a grcat ship to sea, but the ultimate
responsibility for its safe arrival at its destination depends on one man-the captain.

"A thousand may be reapers where one has sown the seed,
If i(dle were the thinker, undone wouldl be the deed."

Ill July, 193:3, the Royal Maternity Hospital opened its doors to receive patients,
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Professor James A. Lindsay, M.D., F.R.C.P.
Professor of Medicine, 1899-1923

Chairman of Board of Governors,
Incorporated Belfast Maternity Hospital
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and it is fittinig that the first chil(d born in the Hospital shoulcd have had as its
surname "XVTisdom."

This Hospital had cost £114,000 aned has one hundred beds.
You xvill see, laclies and gentlemen, that much was accomplished from 1920 to

1933, and that for the second time in its history the Hospital has been rejuvenated
by its University connection-and I think I can fairly claim that as a teaching
institution we are still progressing.

I show you this picture of the Royal Maternity Hospital, not because you cannot
see it every day in life, but to remind you that nothing is static, "All things are
in revolution; in change from moment to moment, which becomes sensible from
epoch to epoch."-Carlyle.
Some future president, in addressing a future audience of the B.M.S.A., may

show this picture as a relic of antiquity.
I leave you here. It is for another to write the history of my generation and

yours, and it is to be hoped that, when he does, he will find that we also have
contributed something of value.

I have to express my indebte(dness to many persons for their assistance in either
supplying me with information or providing material to illustrate this adcIress.
To the Vice-Chancellor, for permitting the reproduction of some of the photo-
graphs; to Mr. 'I'urtle and the Committee of Management of the Royal Maternity,
for permitting me to have access to the records and old minute books; to the
officials of the University Library (especially Miss Hammond), the Central Library,
and the Linen Hall Library; Mr. Holmes of the photographic department of the
"Belfast 'T'elegraph," for taking photographs; and the military authorities, for
permitting these to be taken; Messrs. Melville & Co., for permitting the use of
their photograph of the building in Townsend Street; and Mr. Baker of Messrs.
Young & Mackenzie, for searching for plans prepared in 1887.

I am also indebted to Mrs. M. H. Stewart for the loan of the print of Donegall
Street in 1831, which is reprodluced in this address; and to Mr. J. F. Cunning-
ham of Messrs. Rodman's, for discovering and presenting me xvith the certificate
belonging to his brother, Dr. Dunville Cunningham. It is from this certificate that
the picture of the Clifton Street Hospital has been reproduced.
My grateful thanks are due to the Misses Dill for their illuminating account of

the difficulties of clinical teaching in a bygone day, and also to four of my
colleagues wvho gave me information about various incicdents in their student days:
Dr. J. S. Morrow, Mr. S. T. Irwin, Professor Lowry, and Mr. T. S. S. Holmes.

I am indebtecd to Miss Halliday for all the trouble she took in preparing lantern
slides and putting these in permanent form for presentation to the Royal Maternity
Hospital. I must also thank Miss Cunningham, the secretary-accountant of the
Royal Maternity Hospital, for the trouble she took xvith the typing of this address.
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Gas Attacks: What To Do and When To Do It.
By SIR JOSEPH BARCROFT, C.B.E., F.R.S., (HON.)M.A., M.D., D.SC.

So far as concerns the civil population, enemy gas attacks ma' be regarded as
essentially urban affairs. Primarily, therefore, in addressing a conference of (loctors
in civilian practice, I shall discuss the subjection of towns, Belfast or Derry for
instance, to gas attack, and leave the counitryside out of the picture.
By way of preface, let me say this: In the last war gas wvas launched on what

would be considleredl to-day as only a moderate scale, and as its possibilities became
more fully appreciated, the scale increased. There is no reason to suppose that
anything of that sort will occur in this war. Germany's capacity for making poison-
gas is very great, and there seems little dloubt that if she uses it at all, it will be
without notice anld in very large quantities. You in Belfast kinowr better thanl Illost
people wlhat cain be achievedl by a surprise andl massive attack. \Ve mutst lay our
plans for dealing wvith the dleposition of tonts, tenls of tons, perhaps hund(reds of
toins in an attack, but the hopeful side of the picture is, that these plans can be
laid. Of all forms of attack, perhaps gas is the one the dangers of which are most
easily guarded against by (lue foresight. Wre must preserve a proper perspective
tlhere is every reason for precaution, but nio reason for (Iread.
As in the case of so maniy human disabilities, the medical aspect of' gas has both

a protective and a curative sicde, anid I wvill sax something about eaclh.

HISTORICAL.
Historically, the meclical aspect of gas commenced in a very simple vax. There

was but onie gas, chlorine; its action was conifinedl to the respiratory tract, so that
the preventive aspect consistedl itn the devising,> of some sort of respirator, whilst
the curative aspect conisisted in the treatmiienlt ol pulmonary oedema. Botlh were
the provinice of the R.A.M.C.

'I'his simple state of affairs (lid not last very lonig. T'he gases against which
protection was require(l became both more numnerous and more diverse in their
action. Lachrymators were used, demanding the protection of the eyes in addition
to the lunigs, and to chlorine were added other and more powerful pulmonary
irritants-niotably phosgene. 'I'hese alterations necessitated specialised knowledge,
both in the selection of chemicals to put in the respirator atnd in the (lesign of the
respirator itself. 'T'his specialised knowle(dge was rather outsidle the province of the
(loctor. Nor was this all: it very soon becamc apparent that the efficiency of the
respir-ator dlepende(l, at least as much on the coniscienltiouslness wvith wvhich it was

usedI, as in its techllical capacity to resist gas. 'I'here is the story, for instanice,
of the Irish regiment in the days when the respirator consisted of a sort of medicated
hood, which completely covered the head and tuckedl into the tunic. 'I'his hoo(d they
i'egardle(d as a sort of talisman, and cut holes in the same, through wlhich they couldi
smoke their pipes. 'I'he lamentable result was a large iiumber of unnecessary graves
in France. This story has its amusing side, but do not let us laugh at the regiment

concer-niedi without asking ourselves whether we are really in a positioIn to (lo so.
It still remains a fact that at least fifty per cent. of the protective value of the
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respirator lies iln the knowledge of howv to uisc it, and the rest itn tile (lesigii of
the respirator itself. A comparativelv primitive respirator in the halnds, or rathel-
on the face, of the person wNho can put it on accurately anid rapidly, is of more use
than the bcst respirator in those of a bungler, wvho wastes time gettinig it out of
the case, and tiien fails to adljust it properly to his head. Io this matter I shall
come again, but now let me go back to the historical developmenit of' gas protectioni.

TIh complicationis of design anid the importanice of (Irill in use ol the respirator
made it desirable as a matter of adlministrationi to take gas protectioll out of the
R.A.M.C. anid associate it with the general army gas organiisation, which xvas
kInown as the Special Brigade ol' the RoVal iEgineers. Logically, this chanige may
seem wrong, but in practice it was right, if only because the (lesign of the respirator
was not merely a question of pro(lucinig an apparatus whiclh would stand up against
alny likely gas-that the R. A.M.C. coul(d have (lone-but of producing millionis of
suchi respirators in a very short time-a problemiwhich initrodluce(d all sorts of
subtle questions of supply and the capabilities of the parts of the design for miass
productioni-these demrand a specialised knowled(ge, xwhicll as timle has gonie on
has not only taken the production of respirators out ol' the Army Mledical Organisa-
tionl, but out of' the Armv itself, and( placed it in the Ministry of' Supply. 'I'he
extent to which the designi of the respirator is governe(d by supply mayi be illus-
trated by twvo statements. 'I'he first is, 1 thinik, apocryphal in the literal sense, but
it is "as; near as mankes no matter." It is this: In the first three monitlhs of 1918
threce million army respirators \ere turnedl out bVy us, thc (lemallti(l for two mnillioii
of wlhich was quite unexpected-one millioni for the Americans, onc million for the
Italians, and one millioni for ourselves. 'I'lTe other statemcnlt is, that in 19:36 we

were suddenly asked to prodluce a (lesignl for the civilian respirator, suclh t:hat it
couldI be madle at the rate of' one imiillion per month, starting in januarv, 1937, up
to a total of thirty or forty million. 'T'he perf'ornmance of sucll a feat would have
I)eeI out of tilc (questioni if the thirty inillion gas-miiasks had lha(d to be mnade,
respirator by respirator, after the faslhion of the Army mask ; it could only be (lone
Iv reducing the (lesign to so sinlple a form that without serious loss of eflicientcy,
thle parts coul(l be stamped out by the hun(dredl for subsequenit assembly.

Yet, completely as h1as the (lesigni of the respirator been takeni out of the doctor's
hanids, the medical professioni cailn1ot (livest itsclf ol' a certaini ultimiiate r-esponsi-
bility f'or it. In the last resort, the gas-mask is but an extensioni of the matn's or
womlan 's or child's own respiratory system.

13ut to return to 1917. Mustard-gas was added to tile list, wshicl Ileailt nlot onls
all additiotnal thlreat to the eyes all(l respiratory passages, but tlle pro(luctioli of
casualties by blistering the skill. In fact, it meant more. Hitherto wlhen the gas-
clou(l passedl a matter of only a short time-the threat was over, but lere was a
,a.(s 'whichl ill (Iualltitics almost imperceptible, IuiULg abOut f0or- days, gradually
-eCttill downIi its victims, and, Collveye(d like an1 epi(deniic on (clothling, infecte(d mal1!
wIlo had niot beell aCtually at the seat of the attack. Distributedl ill shell, mustar(l-
gas presetntedI a meniace to the civil population which the aspllvxiailt gas hlad not
hIel( out. 11deeCd, althIough ini some of' tIle attacks w!ith asphyxiant gases the g,as
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went many miles behind the lines, the civil population suffered singularly little-
the moral being that a decent house is a very good protection against a passing
gas-cloud; but Armentiers, which was heavily shelled with mustard, had to be
evacuated. It was primarily mustard-gas which brought the civilian into the
picture, and which presents the greatest danger to him to-day, less because of the
sort of lesion which it produces than on account of its insidious and lingering
nature.
At the-end of the last war there appeared another kind of gas, the sternutator,

a gas capable of being extremely inconvenient, but one which produces little in the
way of serious lesions.
The subject for treatment then concerns chiefly the asphyxiant-gases and mustard-

gas. So far as a statement can be made in a few words about treatment at the
close of the last war, it amounts to this: For the asphyxiant gases, rest and
warmth so far as possible, venesection in the plum-coloured cases, in which there
was venous congestion; and oxygen in cyanosed cases, whether plum-coloured or
grey. So far as mustard-gas was concerned, the skin burns were considered just
to be burns, and were treated as such; for the eyes (and over eighty per cent. of all
the mustard-gas casualties in the American army showed eye lesions), no special
treatment was discovered; the lung lesions were rather of the broncho-pneumonic
type, they tended to become septic, and were treated along the lines of broncho-
pneumonia. So matters stood at the end of the last war.

GENERAL REMARKS ON ADMINISTRATION AS THINGS STAND TO-DAY.
The whole gas situation has been altered since 1918 by the ever-growing poten-

tiality of the aeroplane as a weapon for the administration of gas. The civilian is
not now incidental, he is or may be the "front line" in so far as that expression
can be used of warfare in which there is no line. No city in the British Isles is
immune from the possibility of sudden subjection to gas attack, and only one
consideration will decide whether Belfast or any other town is or is not so sub-
jected, namely, whether the enemy considers the operation to be worth his while.
The better you are prepared, the less worth while to the enemy will be the use of
gas.
The necessity for the protection of the civil population as well as the combatant

forces introduced fresh administrative complications. Now the design of civilian
respirators is in the hands of the Ministry of Supply, their production, distribution,
and the method of their use is in the hands of the Ministry of Home Security, as
also is the collection of the hospital cases, whilst once these cases are in hospital,
they pass over to the Emergency Medical Service, i.e., to the Ministry of Health.
To finish the picture, I suppose the Ministry of Pensions should come in some-
where, but I do not exactly know where. At all events, ideally there should be
some machinery for the prevention of all sorts of people claiming disability as the
result of gas-poisoning where no such claim can really be justified. At all these
points the doctor comes in-I will treat them in the reverse order to that in which
I have named them.
Pensions.-I will say no more about the question of pensions.
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TreatnLent in hospital.-I have alreadly pointe(d out that the ideal respirator may
be unobtainable because it cannot be mass produced, and I emphasise that not
merely on account of its own importance, but because the principle applies to
evervthing relevant to gas attacks on the general population. This is eminently
true of treatment: there is no use recommending forms of apparatus, however
ingenious and however perfect from the point of view of an individual patient,
which are inapplicable for mass treatment. A very good example of what I mean
is furnished by a treatment for burns which I have come across, which-seems to
be nearly ideal, but impossible, as it requires something like one nurse to each
patient. Any form of treatment employed must be capable of administration to
great numbers of persons and rapidly.

The collectionz of cases in some ways presents greater difficulties from the medical
point of view than their actual treatment-for one thing, it is less in the hands of
the (loctor. Actually, as I have said, it is administratively in the hands of the
Ministry of Home Security: nevertheless, that Ministry must be advised by the
medical profession, and I think it is a duty on the part of the Emergency Medical
Service to see that the cases which the Ministry of Home Security hand over to
them are not prejudiced by defective first-aid treatment.

Civilian protection.-The protection of the civil population presented a number
of problems which were quite foreign to that of the army. This was certainly so
with regard to the respirator. As a rough general statement, it may be said that
a siingle type of respirator suffices for the protection of every fighting man-but
once the design of the thirtv million respirators had been cleared off, it became
apparent that only a portion of the general population, though by far the greater
portion, had been catered for. I am not now speaking of those who were concerned
with the maintenance of active operations-for these the civilian duty respirator
had already been provided; I allu(le to two classes of people: (1) those who have
not the intelligence to use the civilian respirator; (2) those whose respiratory
systems for one reason or another will not stand the strain or are ill adapted to
taking it. The two deficiencies may be combinedl in a single person, as indeed they
are in the case of babies.

SPECIAL RESPIRATORS.

1. The baby respirator was the first to claim our attention after the general
civilian respirator had been producedI. It has been one of our most difficult problems.
In the first place, the baby's chest was not big enough or powerful enough to
breathe through any respirator; in the second place, the baby would not tolerate
it; and in the third, the mother's psychology presented almost as much difficulty
as that of the baby. We hadl some very curious times over the baby respirator: it
was a fundamental article of our creecl that nothing should be recommended to the
public that had not been thoroughly tried. Yet the public were not very co-
operative, and this was particularly the case with the class of person who chiefly
mattered. Our concern was less with the educated and well-to-do mothers, who
were already more or less apparatus-minded, than with the untutored women of
the slum population-these hadl a natural repugnance to any apparatus which came
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as a barrier between them and their babies. 'I'hey regarded it as somewhat of an
imposition that they should be singled out as objects for experiment, and in
addition, politically their advisers were at that time averse to anything which would
make the general population war-minded, or far worse still, gas-minded. I mention
these points to emphasise my appreciation and the thanks which the nation owes
to those mothers who, in the early days, took the more difficult path of helping us
in experiments, which it must be admitted were at first rather alarming.

But here is the baby helmet. It is not really a respirator, but rather a hood,
through which the mother pumps filtered air several times a minute. It is not
absolutely air-tight, but the maintenance of a positive pressure inside the helmet
prevents impure air from entering any of the crannies where the cover is secured.
Helmet respirator for special ca.ses.-The principle of the baby helmet solved

certain other difficulties. Tracheotomy cases, for instance, obviously cannot breathe
through a respirator, and there are also numerous patients with asthma and other
grave cardiac and respiratory troubles, for whom the respirator offers too great
a resistance. These can wear a helmet and, unlike the baby, can themselves pump
the air into it.

Respirators for less grave cases.-A very good respirator for the aged and for
those suffering from dyspncea not of sufficient gravity to demand a helmet, is made
by fitting the ordinary civilian face-piece with an expiratory valve. We know from
our knowledge of asthma itself how great is the disability produced by any impedi-
ment in expiration-the expiratory effort is ordinarily so much smaller than the
inspiratory effort that any addition to it forces itself on one's attention, and is
very irksome. Fittedl with an expiratory valve, the civilian gas-mask can be cleared
of air at once and with no great effort. This has a double advantage: firstly, the
sense of being stifled, which the infirm may feel, is dissipated; and secondly, so
small a fraction of the time occupied by the respiratory cycle is taken up with
expiration, that nearly the whole is available for inspiration. This means that
(luring inspiration air can be (Irawn through the filter at a much slower pace,
reducing correspondingly the sense of effort necessary for inhalation.

Collective protection.-Lastlv, there are circumstances in which no form of
individual protection is to be recommendedl if collective protection can be obtained.
You will not be surprised to hear that in this respect a distinguished Ulsterwoman
has taken the initiative. Dame Louise Mcllroy, who is head of the Fulmar Maternity
Hospital for officers' wives, has installed a couple of rooms ventilated with filtered
air: one room for the expectant mothers and another for the new-born infants.
There are about thirty beds in the hospital. Everything is so designed that the
expectant mothers can be carried from their beds to the gas-proof room with the
minimum of inconvenience to themselves.

Before I leave the subject of respirators, I should like to give the answers to
one or two questions which are often askedl of me.

Question I.-You advise me to practise doing the ordinary affairs of life in my
respirator, but does not that reduce the life-time and efficiency of the respirator?
Answer.-The respirator is unaffected by the breathing of pure air through it.
Qtuestion II.-How long will the respirator last against gas?
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Answer.-The respirator xvill last out many gas attacks-against mustard-gas
it will in practice last for ever; against some other gases it will not last for ever.
The first sign of the 'dying' would be the letting through at the peak of an attack
of a "tell-tale" but quite innocuous amount of gas. If this happened, the respirator
should not be taken off, as the peak of an attack can only last a few moments. A
new container should be obtained after the raid.

Qluestioni III.-Why should the Army be given a much better respirator than
the civil population?
Answer.-A rifle bullet has much greater powers of penetration than the prickle

of a shot-gun. Why (1o people not take rifles to shoot duck? In other words, the
rifle is best for its purpose, namely, shooting big game whose skins shot xvould not
penetrate; the shot-gun is best for its purpose, namely, shooting birds on the wing,
for which the penetration of the projectile matters less than the "pattern." So
with respirators.

Given the followinig condlitions, the army respirator is best
(a) The necessity to do heavy work in high concentrations of gas.
(b) The necessity for the respirator to stand "the racket" of campaigning

abroad, where renewal is difficult or impossible.
(c) A pair of "he-lungs" powerful enough to operate the respirator.

But in other conditions the civilian respirator proves to be best; namely
(a) Where heavy xvork is not required.
(b) When a new respirator is easily obtainable if the old one gets injured.
(c) Where the respirator must serve (with the exceptions to which allusion has

already been made) for all ages and sexes, strong or infirm.
I should like to emphasise the condition (b), namely, durability. Durability means

expense, and expense means in practice national effort, and national effort must
not be wasted. The army respirator stands an enormous amount of knocking about,
but remember, every army respirator consists of a great number of parts, each of
which is individually tested. The expense to the country of the mere testing of the
parts of one army respirator is about the same as that of the total production of
two civilian respirators. But taking one civilian with another, his gas-mask has a
long enough life to last him through any war with reasonable care, and in the odd
cases where it does not, he can replace it by another.
You may think I have strayed a long way from my title, "Air-Raids: What To

Do and When To Do It"-but it is not so. True, I have said little about air-raids
and much about protection. But have you got all the facilities which I have
mentioned? If I were to go round to your Emergency Medical Service hospitals,
for instance. Have you got the necessary stores? Would I find the oxygen
cylinders? Would I find the means of administration of oxygen to large numbers of
patients? Would I find the personnel versed in such administration? Would I
find the stores necessary for the treatment of burns? Are you satisfied that the
right patients would get to the hospitals without prejudice to either? "The time
to do it" in all these matters is not after the first gas attack, but before it; there-
fore, I have mentioned these matters before treating of the attack itself. In short,
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the time to satisfy yourselves on all the points which I have mentioned is now.
How are you going to do it?
We are behind-hand in this respect. One locality which acquired a higher degree

of gas-consciousness than its neighbours staged a mock gas attack. They went
through the whole performance of collecting their cases, giving first-aid treatmet,
taking them to hospital, etc. As might have been expected, they found some pretty
bad gaps, not so much that each department involved had not conscientiously done
its work, as that the points at which the various departments interdigitated left
much to be desired. That was a most useful exercise, and I would advise you in
Belfast to follow the example.

THE AIR-RAID.
No one can, of course, foretell what may happen in an air-raid. Nevertheless,

there are certain contingencies which it will be useful to consider:-
1. The phosgene bomb, with or without the accompaniment of high explosive.
2. The mustard bomb, with or without high explosive.
3. The mustard spray.
4. The arsenical cloud.

Let us pause to consider the nature and the extent of the hazard from each of
these methods of distributing gas.
The phosgene bomb, or bombs of a similar character, is only likely to be a

menace, and probably would only be used under conditions such as a hot night,
when the gas would lie as a cloud, drifting away but slowly. Under these condi-
tions, a large bomb dropped opposite Robinson & Cleaver's shop, if the drift was
up Donegall Place, would probably kill any person in that street, and perhaps
some way up Royal Avenue, who was unprotected by a respirator and who remained
out in the street. The cloud would drift out into the side streets, but nowhere
would it be fatal beyond the distance from the bomb which I have mentioned. That,
perhaps, does not seem a very pleasant prospect, yet it has certain mitigating
conditions. As I have said, it assumes a low wind velocity-let us put the wind
at five miles an hour. If the bomb drops on you, of course, as the expression goes,
''you are for it," but if you are a hundred yards away you have forty seconds in
which to put on your respirator, and the respirator will give complete protection.
You should, in fact, be able to put on your respirator in twenty seconds, which in
theory would save you if fifty yards from the bomb. If you can so far keep your
head, remember that most people can hold their breath for half a minute.
The first thing to do then is to put on your gas-mask. What next? Two possi-

bilities offer themselves; the first is to run away, and the second to get indoors.
Which alternative to take depends, of cour se, upon circumstances, and both in
a black-out present difficulties, but even if you can only run six miles an hour, if
you run away from the bomb you will outstrip the cloud, and a few hundred yards
will take you out of the lethal zone. The policy of going indoors is a good one if
you are certain of getting indoors at once, but not if you have to ring bells, which
you probably cannot find in the dark, or otherwise muddle about. I have already
said that once in a house you have acquired a large measure of safety, but if there
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is high explosive as wvell as gas, the windows may be blown out, and though the
concentration may not be as high indoors as out, it may last longer. Indoors you
would have a little longer to put on your respirator, but it would be fatal to use
that time and more looking for it. It should be accessible night and day, for the
fact is, that many phosgene bombs dropped into a neighbourhood where the
windows were broken and the people had not gas-masks would produce a very
large number of casualties.
The mustard-gas botmb.-The menace from the mustard-gas bomb is of a different

character. It is principally that of gas drifting in small concentrations from con-
taminated wreckage. Here again the weather will make a great difference, in that
in hot weather the danger is much greater. But here you have this safeguard,
namely, that the Ministry of Home Security is between you and the danger, they
will tell you the spots to avoid, and in any case the dangers from inhalation of
mustard-gas are not of the sudden character which they are in phosgene. High
concentrations are not rapidly built up, and you have time to get away. The vapour
danger is that of staying, say for ten or twenty hours, in a barely recognisable
concentration of this gas. The organs affected are chiefly the eyes, but to some
extent the respiratory system. The protection to these organs offered by the
respirator is complete.

T'he mutstard spray.-The danger from the mustard spray (or Lewisite spray) is
principally that of contamination of the clothing, the skin, or possibly of the eves
with the liquid in the form of droplets. Except in cases where the drop falls on
the bare skin, or where it is so large as completely to penetrate the clothing, the
burn is a vapour burn, caused by the emission of the vapour from the liquid. The
importance of appreciating this fact lies in the deduction from it that, if the victim
divests himself of his outer clothing, he has probably gone a long way towards
saving himself from the inconvenience of skin-burns induced by mustard spray. In
other words, if there is any danger of this menace, carry a mackintosh-a procedure
not entirely unknown in Belfast even in peace-time-put it on if there is a gas
alarm, take it off when the raid is over if you have reason to think that it is con-
taminated. The looser it is the better; it is the places where your clothing fits most
tightly, e.g., the shoulders, that contamination can most easily reach the skin. For
the protection of the head and shoulders, the umbrella is a very useful complement
to the mackintosh, and for the civilian not an undignified one.

In some ways a mustard spray forms a contrast to a phosgene bomb. It may
have no discrete focus and it may cover a great area. There is nothing to be
gained and something to be lost by trying to run out of it: emphatically, get
under cover-any cover.
When once they are contaminated, take off your mackintosh and lay aside the

umbrella, but do not leave them indoors, for, as I have said, the real danger of
mustard-gas is that of the vapour from contaminated objects hanging about in
closed spaces; to this the eyes are vulnerable and the respiratory tract. It may also
reach those parts of the skin which are specially easily affected, such as the groin.
The mackintosh shouldi be aired out of doors for some days.
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\Vhen that has all been said, let me try to reassure you about the menace of
mustard spray on the civil population in towns. I am now expressing merely my
own views. It all soundls very alarming, but xvhat does that menace amount to?
That depends upon treatment. Grant that the civilian gets five, or ten, or twenty
blisters in various places, each the size of a florin, what then? In the first place,
these blisters take a long time, some hours, to rise, so that he has every oppor-
tUlity of getting them treatedc; in the secon(l place, if the blister-s are not allowed
to go septic, the majority of cases will not be more thani walking cases. TIhe
blisters don't hurt very muchl; it is not very pleasanit to be a walking case xvith a
dozen small dressings on one's back and shoulders and even one's face, but I do
not see these cases-uniless they are neglected-filling up your hospital beds in large
numbers, still less your graveyards.

But remember that, though twenlty (Irops of mustard on your mackiiltosh may
not make you more than a walkiing case, that same mackintosh, if it be hung up in
a small room, such as the be(droomiwhich I am at present occupying, ancd ill-
ventilated, would, if you were exposed to the atmosphere for txvelve hours, certailnly
put you to bed and not improbably into the graveyard.

I have said nothinlg about protective ointments, nor do I kniow quite what to
say. It is a question of "when to do it." .Anti-gas ointment works like a charm-
you can pour mustar(l over your arm, and if you put the Number 2 ointment on
imme(liately afterwards you will ,et awxay unscathedl. But every minute that elapses
between the contaminiatiotn and the application of the ointment tells against this
treatment-after five minutes its efficacy is much reduced, an(d after ten minutes
it is useless. You cani therefore see for yourselves its limitation. It is wise to have
the ointmenit, andl if you get suspicious drops on your skin, put it on it at once, or
if you have to hanidle contaminated clothing, put it on your hands.

7The arsenic clold is very unpleasanit you will snleeze, or your throat may smart,
or for the moment you may feel desperate-this vill pass off and you will find
yourself unhurt. It is the most alarming of all clouds at the moment you strike
it, and it is the least harmful. Put on your respirator at once, and keep it on. Some
of the arsenicals take a little while to act, therefore, having once felt it and having
donned your respirator, the pain may get wxorse for a few minutes, even tlhough no
gas is coming through; don't say, "Oh, this respirator is no good," and take it
off. That is what the enemy hopes you will (1o. It is very important to undlerstand
this. So important is it to know this and so harmless is the gas itself that I
personally would, in a very guarded way, use it in the sort of trials in which
tear-gas is used at present.

PATHOLOGY AND IREATMENT.
1 have left till the end(l the subjects of pathology andcl treatmenit. Let me take

these matters up at the point to which I brought you in my historical statement at
the commencement of this lecture.
As regards pulmonary irritants, notably phosgene anid the variant of it, diphos-

gene, which the Germans use(d extensively (luring the last war, I tol(d you that rest
(i.e., absenice of exercise) ancl warmiith were essenitial-that blee(inlg was desirable
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when there was obvious venous conigestionl, an(l that oxygen shoulld b)e admlinistered
to relievc the anoxwmia.

W;\lhat should be added to thcsc statements to bring thlem tp to clatc?
1. Firstly, as regar(ls the qucstioIn of muscular exercise; it is for you to work

out in your own locality, xvith the transport facilities at your disposal and the
hospital bedls in ascertaincd inistitutionis, how you canl get thic patienats to hlospital
withl the least cffort to themselves. It seems clear that thecgraver paticnts must
be brought to the (loctors. In general, ho\cver, I thlinlk this must be taken as a
provisional statement, that if the patient has to walk a portion of the way himself
-say to a clearing station-thc sooner he (loes it after being gassed, the less
likely he is to be seriously prejudiced.

AMy advice to you wouldl be to get ovcr the conisultanit in gas to the Emergency
Medical Service, 1'rofessor Ryle, an(d havc a confercnce witlh himn an(d reap the
benefit of his experience in other localities.

2. Having collectedl the casualties, the questioni will arise : \When and to whom
slhould oxygen be given? Here we must be guided by practical considerations. I
once took part in a committec whichl considere(d the stocking of certain scrvice
hospitals with oxygen, otn the assumption that every person who might be gassed
with phosgene wouldl be giveni oxygen-remember this only applied to what was
theni a relativelv small arm of the Service, much less to the civil population. Even
so, the number of oxygen cylinders required ran into almost astronomical figures.
It is quite clear that oxygeni must be conserved for the cases which really dem-iandl
it. It is for you as clinicians to make up your mind as to wlhat the inclex should
be-obvious cyanosis, rapid pulse, distressinig dvspncea-here againi you have a
consultant with whom to (liscuss the matter.

3. In all serious cases of phosgenie poisoinilng there is a large element of shock.
A great deal has been found out about secondary shock since the last xvar, and you
are sure to ask yourselves this question: Should a solutioni of dried serum be
injected? In coming to a (lecision, you must remember that loss of fluid in phosgene
poisoning is primarily a leakage into the lunig, and you must ask yourselves whether
the fluid injectioni will not simply add to the initra-pulmonarv leakage if it (toes,
of course, the patient will suffer from a correspondingly inicreased (legree of
asphyxia, an(d the remedy will only aggravate the comliplaint. A very comprehenisive
research has been undertaken oni this subject: till it is finished it would be premature
to make atny authoritative pronouncement, but as ani interim statemenit which ma!
have to be revised, I would say : "Doni't inject serum until vou reallyl knoNw imore
about what you are courting."

Ab)olut muitsta(rd-gas, I saicl that at the close of the last war the skin-burn was
regarde(d merely as a burni and(i treate(d as suclh, whilst there was nio specific eye
treatmenit to be recommenlded.
As regards the skin : after the war the (uestion was taken up : Is the mustard-

buLrnimerely a burni, or has it characteristics peculiar to itself? The reason for
tlhinlkiing thlat the MUsta-rd-burn had somiie siniister quality lay in the fact that a
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mustar(l-burn took considerably longer to heal than an ordinary humri of the samne
gravity.
A very careful piece of work was (lone on this subject by Prof'essor Dean and( the

late Dr. Swani. Their finding, in a few words, was, that a mustarcl-burn was not
just an ordinar) burn, because in the mustard-burn the re-forming tissue keeps
breaking down in a way foreign to an ordinary burn. All the work which has beenl
carried out since points in the same direction, though in the light of more modern
research it might be expressed in different phraseology. 'lThis fundamental piece ol'
pathology has anl important effect upon treatmenit.

In the years between 1918 anid 1939 much kniowledge has been gainedl oin the
treatment of burns. Perhaps the most spectacular a(dvance was the introduction of
tannic acid to form a crust over the injurv. Our experience of tannic acid for
large burns has niot beeni a happy onie, and probably for the reasonl which I have
given-the crust which forms is niot on a sufficienitly solidl foundation; aggregates
of fluid accumulate underneatlh it, and finally it floats off the wound.

\Ve have triedl many other sorts of treatmenit-simple saline, cod-liver oil, triple
dye, albucid paste, and so fortl : up to the present we recommend, after cleaninig
up, the application of amyl salicylate.

In comparing mustard-burns to thermal-burns, one poinit wlhiicl, of course, has
its repercussioni in treatmenet shouldl be remembered the mustard-burni is not
essentially painful in the early stages.
As regards eye treatment, have we made any progress? Here, perhaps, I am

rushing in where angels fear to tread. In the circles in which I have been moving,
the question of "albuci(d soluble" has been much canvasse(l. It is a sulphanilamide
derivative, which, unlike others, is neutral in reaction. It would not be claimed
that its effects are dramatic, or indeed that in very mild or very bad cases it has
much effect at all, but rather that in intermediate cases the conjunctivitis and, to
a less extent, the keratitis clears up more rapidly than if only saline is used. That
is certainly so in rabbits. It is a soothing treatment, patients like it, and in cases
where one eye has been treated with albucid and the other with saline, the patients
have given their verdict in favour of the albucid. Whether there is more in it than
that the eye being comfortable the patient lets it alone, is another matter: but even
that is something.

Before I leave the subject of mustard-gas, there is one phase of its action to
which I should make some allusion. In common with Lewisite, it has a capacity
for "getting you downi," which is something apart from a purely local action.
Indeed, atn amount of either gas might conceivably be put onto a person in an
extreme case which might prove fatal, though I thinki there is no history of fatalities
of this nature from mustard in the last war; of course, in it Lewisite never was
used. However, I am now drifting into a region in which the information is all
too scanty and the moral to be drawn is even more obscure, so let me, after
thanking you for the patience with which you have listened to me, draw mv remarks
to a conclusion.
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Functional Phenomena in Organic Disease
By ROBERT MARSHALL, M.D., F.R.C.P.I.,
Physician to the Royal Victoria Hospital

and the Ulster Hospital for Children and Women, Belfast
ONE of my treasured possessions is a notebook, the clinical lectures of a very great
teacher who had a clear, and one might say, a classifying mind. He dearly loved
tables of contrast between the various forms of disease, and a classical example is
his table of the points of difference-fifteen in number-between functional and
organic nervous disease. I suppose it was my own fault, but certain misconcep-
tions seem to have been present in my mind as a result of that sharp line of
cleavage. First, that "functional" phenomena affected only the nervous system
and were in the main the concern of the neurologist. Secondly, that these two
con(ditions were mutually exclusive; patients were either the sheep with a diagnos-
able-if often intractable-organic disease, or the goats with a stigmatic label
"functional," and there the matter ended. No specific enquiry into the cause for
these disturbances of function was made; most cases were treated with potassium
bromide and hope, and a few with the forcible application of cold water. More
rarely, an(l then only in such clearly defined cases as hysterical hemiplegia, was
six weeks seclusion prescribed on the lines advocated by Weir Mitchell.
At that time, thirty years ago, some diseases were regarded as functional which

are now recognised to be organic. In the 1912 edition of Osler's "Medicine,"
Parkinson's disease and chorea are classified with epilepsy, hysteria, and neuras-
thenia, under the vague heading "general and functional diseases."
And here, perhaps, I should give what I think is a reasonable definition of "a

functional phenomenon"-it is a disturbance of physiological process, which is not
due to any known pathological lesion of the body.

This definition excludes those disturbances of function which are universally
regarded as due to toxaemia, but even these are apparently linked up with the
psychical constitution of the individual. There appears to be an increasing tendency
among psychiatrists to seek for focal sepsis as a cause of psychoses. Indeed,
Graves (1938) regards it as the common cause of the functional insanities. Elfeld
(1940) found that, of 483 consecutive admissions to Delaware State Hospital, 155
were diagnosed as psychoses due to some definite physical defect, 64 to toxic con-
ditions, including alcohol, and 8 to metabolic disorders; therefore, nearly fifty per
cent. were due to physical causes. The "constitutional" factor varies with the
individual: while all of us are depressed when we have influenza, some are relatively
cheerful, and others wallow in self-pity. One patient with pneumonia mav have
delirium and recover, another may remain clear-minded until he dies; just as one
alcoholic gets cirrhosis of the liver and another gets delirium tremens.

Certain organic diseases produce disturbances of function which are so closely
associated with them as to be almost specific for them, but even these have their
pitfalls. Not every patient with grandiose delusions has G.P.I., for chronic
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alcolholistml canl cause them too, and indee(d there are more cases of G.P.I. wuith
mental depression than delusions of grandeur.

Euphoria is an example of disturbance of intellectual function most often seen
in cases of obvious toxaemia, such as sepsis andl tuberculosis, but why should it be
so common in dlisseminated sclerosis? It seems to be a symptom of ill-omen to
which insufficient attention is paid, for in the index - volume of a recent great
encyclopaldia, the only reference to euphoria directs the reader to its incidence in
spino-cerebellar ataxia.
Many and varied symptoms have been attributed to toxwmia, from poetry to

crime. It is frequently difficult to (listinguish them from those which are truly
psychogenic, but the former are relieved by treatment directed against the toxamia,
while the latter frequently resist such treatment, but often respond to some form
of psychotherapy.

Hurst was, I thinlk, one of the first to recognise that the dividing line in the
time-honoured table of contrasts was not a fixed frontier. In his paper, "The
Hy,sterical Element in Organic Disease and Injury of the Cenitral Nervous System,"
originally published in 1918, he has even given a diagram of geometrical exactitude,
showing the proportional representation of the degree of incapacity due to organic
(lisease and to super-added functional impairment in disseminated sclerosis. I feel
that the importance of this paper an(d the thesis it presents are not even yet fully
appreciated. 'I'here has appearecl, however, in the past five years a large number of
papers, particularly in American journals, on psychopathic manifestations in
physical disease. Many articles have been published in support of the belief that
mental processes can cause not only functional disturbance of the body, but also
can cause structural change: whether these mental processes are again wholly
dependent on endocrin chemistry opens up a question to which we do not know the
answer. The term psychosomatic disease is described by Halliday (1938) as having
connotations both of wtiology and meclhanism, and that it indicates that a psychical
cause has brought about changes in chemistry, rhythm, secretion, and even
structure in one or more parts of the body. Halliday suggests that a considerable
proportion of cases of gastritis, rheumatism, bronchitis, anemia, debility, and even
heart-disease are psychosomatic in origin. Curiously enough, he does not mention
asthma, which presents a composite picture of functional disturbance, endocrin
unbalance, structural pathology-and neurosis.

Failure to bear in mind the principle involved in Hurst's paper, namely, that
"functional" disturbance may be superimposed, not only on neurological conditions,
but on many other forms of organic disease, may lead to two dangers.
On the one hand, if the presenting symptoms are apparently "nervous" in origin,

the organic base may be neglected. Many patients-and their friendls-like to
think that "the whole thing is only nerves," and seek so-called psychological treat-
ment at the han(ds of persons, in some cases clergymen, actuated no doubt by the
highest motives, and in others, laymen whose motives are sometimes not so high.
It is even possible that when a doctor is consulted, the "functional" element of the
case is so paramount that the physical examination is, if not perfunctory, at least
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insufllcienlt. No more dlrastic example of this form of error can be foundl than in the
casc of subdural halmatoma, where tlhe original accidenit, which causedl the
hwmatonia andl the syndrome, may be overlooked in the presence of apparenitly
" menltal" symptoms.

It is uniwise, too, to expect a responise to psychotlherapy in a case ol Simtlmonds'
lisease, incorrectly diagnosed as anorexia nervosa. These however are unicommoni
cond(litions. A much more practical example is to be found in maniiy cases of
nocturnal enuresis, wlhere psychotherapy in some form is tried all too oftcn before
having the urine examined for the pus cells and organisms of a renal infectioni.

Again, the observation that his patient is swallowing large gulps of the air in
his consulting-room, does not justify a doctor in an airy dliagnosis of aeroplhagia,
for his patient may have onie of several organic lesions. "TIlhe stomach is a
symlpatlhetic creature, and cries out loudly at the sorrows ol her neighbours."
On the other hand, the reverse canl happeni, and the presenice of obvious organiic

disease can cause us to fail to realise that on this organic base there has been
erectedl a superstructure of functional chanige. Hurst gives an excellenit illustratioll
of this in dlescribing how, when rheumatoid arthritis has subsided, the disablement
of the joinits may be largely due to functional contraction.

At first glance, the relationslhip of functional phenomena to organiic (liscase seems
to be a tangled skein, anld I tenitaitively suggest the followving as a classification

(a) When functional pheniomena precede the signs of organic disease.
(b) When functional phenomena accompany the march of organic disease.
(c) When functional phenomena are a sequel to organic clisease.

Briefly to consi(ler these groups in turn

GROUI' 1.
It is inlherenitly probable that symptonms whliclh are tapp(Lre1itlUv functional or even

frankly hysterical-are more likely to heraldl organic disease of the brain or cord
than of other organs. The following brief accounts of cases illustrate this.
Some years ago I saw a girl with the late Dr. Smiley. She had fallen in the

street in an unexpected way on three occasions, andl then developed weakness of
her legs. On testing her tactile sensation while her eyes were closed she said "yes"
when she felt the stimulus, but "no" when she didln't, a response which I had been
brought up to regard as hiysterical. Her C.S.F. showed no increase of either
protein or cells, the so-calledl "negative Froin," but lipio(lol showeld a block, and
Mr. Purce removed a spinal-cord tumour.
Some months ago a man was admitted to Warcd 6 with two clays history of pain

in his back. He plunged about in bed, an(d his transfer to Purdysburn Mental
Hospital was discussedl. Physical examination was negative, including normal
fundi. Lumbar puncture was performed under general anwsthesia. He stopped
breathing. Some six hours later his discs showed early papill(edema. At immediate
operation, Mr. Purce found the cerebellum tiglhtly wedged against the foramen
magnum. At post-mortem, a small medial cerebellar tumour was foundl.

It is not only in diseases ol braini and cordl that apparenitly functional disturbances
may precede demonstrable organic (lisease. Dally (1936) says that in some cases

64



of cssenltial hypertension "thierc is a history of ill-dcfinled vasomiiotor manifestations
during the latent period, which precedes eveni by years the clevationl of blood-
pressure." 'I'his suggests that the physical fact of hypertensioni is oilly part of a
large concept, ancd perlhaps niot an essential one.

Apparently fuinctionial disturbances may be the first symptoms in several endocrin
disorders, as in the menltal hebetu(de of hypothyroidism, the sexual impotence of
acronmegaly, anlle the muscular wealkniess of Addisoni's disease. In diabetes, irrita-
bility andl (lepression may herald the first appearanice of glycosuria; and Noyes
(1940) has founid the psychical disturbances of hypoglycwaimia so varied that "no
single psychic syndrome is characteristic of the conditioni."

In some cases, as I have said, the presenting symptom is apparently functional,
but its true cause is mnissed by insufficient or misguided search. Some years ago
I saw a clergyman whose only symptom was anor-exia. He had had wvhat he
tlhought hadl been a similar phase of loss of appetite five years before, but a
conisulting physiciani lhad given1 a prescription whichi speedily restored him. X-ray
of lhis stomaclh showed ani hour-glass slhadow, wvhiclh Professor Crymble regarded
as not due to organiic disease. He admitted to no symptoms pertaining to micturi-
tion, but hiis residual urine was found to be twenty-seven OUInCeS, and latcnit
ur<unmia, dlue to enlarged prostate, explained his apparently ''functional'' anorexia.

GROUP 2.
'[lie seconld group-where functional phenomena accompany the march of organic

disease-may be expanded to containi maniy widely (liliering conditions.
For some time it has been my custom in trying to tcach students, to speakl; of

the bridescake phenonmenoni. \Vhen the ordinary malna-neither a bride nior a
pastrycookl-contemiplates a bridescake, he sees a mass of white sugar (or use(d to),
and whllile hie knows that tllere is cake, he (loesn 't kinow how muchI is cake and(I hlow
m11uch1 iS SimPlY Sugar. Examples ofl this may be seeCn in everV ward. In a recent
final examination, a studenit greatly pleased me by saying that his diagnosis of
lhis case was (lisseminicatecd sclerosis, but that many of the patient's symptomxs ere
funictionial in type. \Ve all klnow two widely differing kin(ds of cardiac paticnt, the
cheerfUl paticntt \\ith a big heart in mIore senises than onle; andCI the poor creature
whlo has long sinice lost heart because his cloctor has told him that hie has one.
Noyes (1940) considers that mzenital symptomiis of varying severity may be found

ini five to ten per cent. of cases of serious hieart (lisease. Cerebral anoxa'mia is
probably important in niatn- cases ancd anixiety in all, and anixiety is the mzotlher of
neurosis. It is a signi of ill-omnci in thle cardiac (lelirium of sclile m1yocarditis when
thie patienit, evenI in his own be(droom, wishes to be allowe(d to go lhome. It is,
perhaps, only in clhildreni that we see the symnptoms andl signis ol lheart disease
uncomplicate(d b) any clement of neurosis. \Ve know holw every kind of symptom
canihang on a sphvgom-nomanometer, and how some patienits will tell us that they
''used to have blood-pressure, but they- are all riglht now'"; ''w\herc igniorance is
bliss, 'tis folly to be wise.
Organic lesions of the alimenitary tract are liable to be associated xith a functional

superstructure. How often do(1xe see patienits wlhose symptomis of duodenal ulcer
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lhave subsided after a perio(d of rest and treatment in lhospital, and whose gastric
acidity and X-ray findings are quite unchanged? TIhle psychosomatic view is, that
cimotioIn may cause alterationis, lnot oinly in secretioni and motility, but actual
structural change.
Of the endocrin diseases, disorders of the thyroid are most commiionly associated

witlh emllotionial factors; in at least one American hlospital every patient with goitre
is exa.mined by a physician, a surgeon, and a psychiatrist (Blalock, 1939). A paper
nighit well be devoted to the psycholog ical disturbances of gyna.cological aned
obstetrical states, of which I shall mentioni only twro. Eardley Holland (19836) says

of clvsmenorrhaea: "It is small wonder that the cunmulative effect on1 the nervous
systemii often produces psyclhoneurotic symptoms." The menopause is so pro(luc-
tive of nleuroses, that there is a very real danger that xve miay too easily ascribe to
it symptomis xwhich are really clue to organic disease.

GROUP 3'.
The tlird -roup w\\hen "functional" follows organic disecase-is also seenl in

many diseases. It has beenl wisely said that in every case where a child or young
person develops an alteration of belhaviour, enquiry shoulcd be directedl to a history
of ancephalitis lethargica or evidencc of congenital syphilis. Emmmanual Millar
(1938) has sacid that "enlarged or inflamed tonsils, adenioidls, oral sepsis, unitreate(d
ocular defects, spinal malformations, andl even intestinal parasites cain all be
regyar(led as possible irritatnts whlich release mental peculiarities. .. onsillar
infectionis are prone to prodluce mental hebetudle and irritability of temper. l'ostural
clefects are often associated with emotionial retiremenit in some childrell and trucu-
lence in otlhers. Early abdomiiinal dlisorders, such as cceliac clisease and tabes
mesenterica, arc founid to prodluce, years after recovery, not onily a general stunting
of growthl, but a type of miienitatl attitude popularly equated with feelings of
inferiority and the effort to compenisate for them."

\Vhien John P'arlkinison tabulated the possible sequelax of coronary thrombosis, he
inicluded cardiac nieurosis. '[his is; not surprising, for the knoxvled-c by, any patienlt,
perlhaps especially a medical onie, thit lhe lhas sustainied(a clot in the heart-muscle
itself is alarming. \'eneral diseases, ex-en whlen cured, frequently are followedl by
a lneurosis xwhlich is very (lificult to treat.

CChroinic illniess, witlh its cumulative effect of paiinful stimuli, gives rise to ncurotic
symptoms wl-ichmay be studied by the bedside ol mnaniy a querulous invalid. Similahr
nieurosis is often a pitiable sequela of war-w\ounds. Tlhe wounded lhero who, in hiis
earlier days in hospital gains the admiration of doctors and nurses alike, 1nay, after
many weary moniths, grumble at ''a crumpledl rose-leaf.'" Human endluranice ol
pain lessens, so that a time is reaclhed wlheni even a tinyl adclitioni to the burclen ol
pa ini is initolerable.

imore cynical view is sometimes justifiecd wlheni the patienlt is unwilling, wvitl
colnvalescence from an acute illnless, to give up the important r6le of invalid w\ith
its domestic a(lvanitages.

\bdominal surgeolns k;now best lhowv ofteni symptoms of "c'lic-oiic abdomen'" follow\
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an operatioll un(lertaken vith every hope of cure, but surely the most remarkable
listurbance of function in suclh a case is that whlichi happened to a patient of the
late Mr. Robert Campbell. He hadl an operation which involve(l the resectioll of
some twelve inches of intestine. Afterwards, dleftecation occurre(l regularly and(l
exactly every twenty-three hours, wvhichl he sai(d was sometimes awkward, hut only
to be expected, because the humnani intestine, as everyone knew, was twenty-four
feet long, and his had been re(duced to twenty-three feet.

"'he foregoing is at best a superficial review, but I submit that it justifies certain
conclusions.

First, that the dividing line between "functional" and '"organic" is not as sharp
as it was in my notebook.

Secondly, that it is probable that the types of people who are prone to develop
neCuroses for purelv psychical causes are also prone to (levelop 'functional
phenlomena" as a result of organiic clisease.

TIhirdly, that one should (lo all one can to find wX,hich is cake and which is sugar.
(There was oInce a teacher in this school, J. WN. 1T. Smith, whose slogan was
"examine, andl examine, and examine.")

FourthlyN, that 'purely functional' should be a last dliagnosis, after adequate
examiniation has disclosedl no recognisable organic base; andl that doctors should
be taughlt more about psychology.

Finally, that the great quacks and( the successful physicians have this in common,
that they break dtown the superstructure, even if they are as helpless as you or I
against the base. TIhe evil man does it for gain an(d by promising what he cannot
possibly perform. He claims that he can cure the (lisease, and by his dishonest
assurances he creates anl illusion of hope andl confidcence, which for a time dissolves
the funlctional superstructure, wNhile leaving- the organic base untouched. This effect
is not always broughlt aboout (lishonestlv: was it not Osler himself who recorde(d the
case of a patienlt with gastric carciinoma, who gained tenl pounds in weight after
the visit of an undluly optimistic consultant? But the good doctor remembers the
old adage, that he must treat the patient as well as the disease. One sometimes
wonders at the amazing success of the great physicians of those early days, wvho
knew even less about (lisease thacn we know novw, and whose armnament was pitiable
in its feebleness. Can this have been their secret that knowing less of the strength
of their adversary, they kept on fighting whlere you and I, perhaps uLnconIsciouLsly,
accept defeat as inevitable?
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ULSTER MEDICAL SOCIETY
IT was the wish of the Fellows an(l Members at the last annua1l1m11 t11Cing2, Of th1C
above Society, that meetings should be continued during the session 1941-1942.
It wXtas further deci(ledi to holcl the Ineetingts jointly with the Northernii Ireland
Branc1h of the B.M.A. and(xwitlh the R..A.M.C. The houtr of meeting was fixed
-at 4.30 p.m.

'[he first meeting of the Society was hel(d on 30th October, 1941, w\hen the
oltgoing president, Mr. 1. S. S. Holmes, introduce(d his successor, Dr. (G. G.
Lvttle. The latter then deliveredi his presi(dential address entitled "'I'he Medical
Examiiination of Recruits." Dr. S. R. Hunter proposed, and Mr. A. Anderson
seconi(led a vote of thanlks to the new president.

'I'he secon(l meetinig took place oni 27th Novemnbei, 1-941. Dr. R. Marshall read
a paper entitled "'FuLnCtional Phenomena in Organic Disease,'" and( his paper is
published elsewhiere in this Jouirnal. He was followed by Dr. J. I,. Morrison, wiho
onitributed a paper on "'Crush A\nuria." Both papers were muchi appreciated.
Ihe third meeting took the form of a clinical demoinstration by the members of

the staff of 31st General Hospital, bv in-vitation of Colonel A. Hedley \VNhite,
D.S.O., R.A/.M.C. TIhis meeting was xvell atten(le(l; Dr. Lyttle and( Dr.
Nfontgomery expresse(l the Society's thanlks to the staft ol' thle hospital.

If};c fourth meetinig of' the Society was held in the Classic Cinema on 10th
December, 1941, when the members were invite(d to a preview of a film cntitled
"'I'he Birth of a Babv." This film was sponsored by Health Education Films Ltd.
Fellows and Members were askied to express their opinion as to the film's suita-
bility for showing to the general public, and the result of the ballot was in the
alli rmative.
On 8th January, 1942, the fifth meetitng was held, and at this meeting two

papers were read, the first by Dr. Eileen Hickey on "A\n Observation onl Dissemi-

natecl Sclerosis." This was followed by one by Dr. J. S. McCainn on "Sulpha-
pyri(dine in Urinary Infections." These papers were well (liscussed, and( Dr.

Montgomery thanked the lecturers for their very interesting papers.
The sixth meeting took place on 5th February, 1942, when two papers were

contributed. Mr. WV. NV. Bassett read a paper on "'ITvphoid Carriers." This was

lolloweed by Dr. Douglas Boyd reading a communication on "Cholecystographv."
At the conclusion of the papers the president welcomed Colonel Brenn of the U.S.A.
Army Corps, and hoped that his officers would consider themselves as honorary

members of the Society for the duration of their stay in Northern Ireland.
'Ihe seventh meeting of the Society was held on 5)th March, 1942. Mr. Wheeler

opened the meeting xvith a paper on "A Review of the I'reatment of Concomitant

Strabismus." 'Ihis was followed by a contribution by Mr. WNithers entitled "A
Short Reviexw of the Painful Shouldler." Both papers were well (liscussedl.

Several other papers have been promised for the remaini(ler of the session, and
it is hoped the goodl attendances -will be continued.

H. HILTON STEWART,

18 MNalone Road, Belfast. Honiorar, Secretary.
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