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illness during pregnancy frequently ending in the death of
the mother about 270 annually-in all, jtust under 700
deaths of mothers, on the average of tlhree years, 1914-16.
Puerperal convulsions, we are assured, are wholly prevent-
able if the antecedent condition is treated in time, and it
is likely that were the conditions under wlhiclh the otlhers
arise wholly in view from tlleir onset, we slhould be able to
anticipate a reduction in them also.

It is, in my opinion, the distinct duty of the State to
give earnest heed to the whole position of maternity, both
pre-natal and post-natal, and this not only in its own
interest and the interests of the empire, but also in the
interests of the mothers themselves, wlho, if in straitened
circumstances, as too many of them are, should be assured
of all the medical skill and nursing facilities that are
accorded to their more fortunate sisters in the higlher
grades of life.

Tile larger towns Lave maternity hospitals, and occa-
sionally ante-natal beds are to be found in them; ante-
inatal dispensaries are just coming into being. But thley
lhave not yet fully enlisted the active interest of the
general body of medicine, and without the active help of
the general practitioner I am of opinion than any sclheme
will have difficulty in materializing.
But in order to co-ordiniate all the functions of medical

adviser, nurse, and welfare visitor, welfare centres are an
absolute necessity, and they must be numerous enouglh to
be available to every group of the industrial population.
Tue dispensary should lead wlhere necessary directly to
a lhospital bed, while the dispensary and hospital staff
slhould be drawn from the practitioners and consultants of
the district.

All thlis is the work of local organization, but there is a
phase of the question wlhich requires direct State lhelp, not
only of a financial character. Whlen we think of ante-
natal lhygiene each one lhas in a general way a conception
of lhealthy-maternal life, but the point at whiclh clhanges in
plhysiological processes begin to Jay the seeds of definite
disease are by no means well understood, even by thje
general body of medical men, and I believe the State
mijiglht greatly lhelp in this direction by appointing a com-
mission to inquire into the whole question of ante-natal
patlhology, with a view to determining in a precise forrm
at least somne of tlle data upon which a doctrine of ante-
natal lhygiene may be based.
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THE,.variations of tlle blood pressire induced by muscular
exercise lhave been recorded in series of cases by many
observers, with a view to establishing a reliable index of
myocardial efficiency. Conflicting opinions lhave been ex-
pressed as to the value of the test, for reasons upon whiicl
I shall presently touch.
Among tllose wlho lhave recorded tlleir observations

one may mention Dr. Strickland Goodall of LondOD, Sir
Clifford Allbutt and Dr. Michell of Cambridge, and Drs.
Graupner and Baur of Naulhein. Michell fouud tlhat in
atlhletes the blood pressure varied from 95 to 100 mm. Hg,
in the early morning to 125 to 130 mm. Hg two lhours
after hard exercise. Baur found that in normal subjects
exercise caused a rise of 5 to 10 mm. Hg, followed by a
fall of the same degree. The chief difficulty with wlhicl
all observers lhave to contend is that the blood pressure
cannot be taken at intervals during natural exercise,
because no sensitive instrument would stand the wear and
tear. It is true that the blood pressure has been estimated
utnder somewhat unnatural conditions, as in Valsalva's
experiment and in Baur's observations on men pedalling on
a stationary bicycle with loaded brakes. But for the most
part observers have contented themselves with making
records of blood pressure before exercise, immediately
after exercise, and at intervals after exercise. During-the
present military work one. meets with so many cases of
disease or disorder of the heart that the opportunity of
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comparing the results of the exercise blood pressure test
with the results of ordinary clinical examination is one
not to be missed.

Accordingly I have applied the test to several cases of
"D.A.H." (disordered action of the heart), and I regret
that lack of time has prevented me from applying it to a
larger number of cases, and more frequently in each indi-
vidual case. In making my observations I have followed
the methods of Dr. Strickland Goodall, with certain
nodifications. Two grades of exercise liave been used:
(1) Walking up and down a long -corridor several times at
a quick pace; (2) running up and down twenty stairs once
or twice.
The instrument used was Martin's modification of Riva-

Rocci's sphygmomanometer, and the method employed
was the combined auditory and tactile-that is, in addi-
tion to the usual armlet, a second armlet carrying the
clhest piece of a stetlhoscope was applied over the braclial
artery. Thle blood pressure, pulse, and respirations were
taken before exercise and at intervals after exercise. -lThe
pulse and respirations were coutnted by Sister Slheridan of
my wards wlhile I was estimating the blood pressure.

Dr. Goodall' states that for practical purposes tlle
results of his observations may be classified as follows:

1. Good Reactions.-Pulse, respirations, and blood pressureall increase and are normal again at the end of three miniutes.(From context, "normal " means previouis level or rate.)Thiese reactions are characteristic of well trained healthyhearts.
2. Fair Reactions.-All cases in which pulse, respirations, and1blood pressures go up on exercise, but have not returned tonormal at the end of three minutes. Their return is, however,along normal lines.
[Note.-The pulse-rate is the one that usually remains raised,and much importance attaches to the time for which theincreased frequency is maintained.]
These reactions are characteristic of the physiological butpoorly trained or atonic hearts of persons of sedentary occupa-tion. Nicholson, in his book, Blood Pressure in GeneralC Practice,2states: " With cessation of the exercise both blood pressure andpulse will in a short time return to their previous level, thepulse-rate a little before the blood pressure. In mvocarditiscases, if mild, there will be an elevation of blood pressure andan acceleration of the pulse-rate, but the blood pressure in

a short time will fall below its previous level, while the pulse-rate remains higher longer.
"In some severe cases the blood pressure will fall from thestart, the pulse-rate increasing, the blood pressure rising to itsprevious level only after a long time."
Goodall groups these severe cases of myocarditis under histwo remaining types of reaction:
3. Bad Reactions.-The blood pressure fails to rise, alth ug4the pulse and respiration go up.4. Yery Bad Reactions.-Pulse and respirations increase, butthe blood pressure actually falls.
He states that "bad." and "very bad" reactions are typicalof hearts in which the myocardlium has been damaged byinflammation, strain, or degeneration.
I slhow first on one chart four imaginary observations,

illustrating the four types of reaction wlich lhave been
just mnentioned,-namely: (1) Good, (2) fair, (3) bad, (4)
very bad. If we mt%ree to adopt Goodall's standard, suc4 C
clhart serves as a- rough foot-rule, which can be applied to
charts made from our own observations. Goodall does not
state the diastolic pressure in his cases, and I infer that he
did not employ tle auditory method.
So far as I am aware, no very accurate e'stimation of tllediastolic pressure can be made by tactile or visual methods.

In my cases I have included the diastolic pressure as a
matter of interest. Since the systolic pressure is approxi-mnately the intraventricular pressure and the diastolio
pressure is the peripheral resistance, the difference between
the two is the pulse pressure, that is, the pressure driving
tlle blood on and through the arterioles.

Strasburger found that after exercise tlle systolic anddiastolic pressures stand in no constant relation to one
another. But estitnation of diastolic pressure is important
in at least two ways: (1) Rise of systolic blood pressure
may be due to (a) increase in systolic output and con-
comitant increase, -in tonicity; (b) stimulation of vas6
constrictors centre' (unfavourable). In the latter ;casethere should be rise of diastolic pressure. (2) When
systolic and diastolic pressures' approximate, cardiac
power is poor. -
The great value of thle test is obvious, if we can depentdupon it to give us acscurate, reliable information .az to

myocardial efficiency. We know that "D.A.H." is a
comprehlensive- teri 3embracing a large;variety of disoF4ers
of the heart, but I assume that in 'tio im&iu our obi~ql ~s
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to draw a dividing line between cases in which the disorder
is, purely functional in cllaracter and cases in which
the disorder resuIts from pathological conditions of the
ravocardium.

Sir Clifford Allbutt has worked at this problem since the
year 1870, and as recently as 1909 he modestly stated that
he still approacbed it witlh diffidence.3 This attitude of a
Very eminent authority is in strikingcontrast to certain
very loose but confident opinions as to diseases and dis-
drders of the hleart which lhave been expressed since the
war began.

Sir Clifford Allbutt classifies cases into two main
groups:

(a) Functional fretfulness of the heart. These are cases in
Which the action of the,heart is disordered by reflex influences
from one or more of several organs-the stomach, the brain,
the sexual organs, and so forth.

(b) Over-stress of the heart. These are cases in whiclh the
heort has been pushed, beyond the limits of its capacity, and
actual strain or damage of the myocardium has resulted. I
shall refer to the question of " strain " again presently.
So much for the objective of the test. Turning to some

of the actual cases to which I lhave applied it:

Chart I: Pte. G., aged 23 years, serves as an example of a
good reaction. Both systolic and diastolic pressures rose
slightly and returned to the original level within three or four
minutes. There was a moderate increase in the pulse-rate and
then a fall to a rate below that present before exercise. The
rate of respiration did not vary greatly.
In my opinion the test was of distinct value as confirmatory

evidence of my diagnosis in this case. The patient was sent in
aaa "V.D.H." (valvular disease of the heart). Having failed to
lind any sign of valvalar disease of the heart either at rest or
after muscular exercise, I applied the blood,pressure test. The
pos'ition of the apex'beat was somewhat variable, sometimes in
th`enipple line, at other times within it. It was not displaced
outwards by exercise; there was no sign ot' cardiac or respira-
tory 'embarrassment after the test. There seems no doubt that
the patient bad a nervous, irritable heart, with moderate
tachycardia.
Chart II: Pte. T., aged 40 years, is another example of good

re itzon.
Chart III: Pte. D., ageid 19 years, is a fair reaction.
IJ the case of T. the blood pressure'rose and fell to its

original level on both Qqcasions within tbree,or four minutes,
it th, end of which tiWe the pulse-rate6was only a few beat

above ~~~~ts original ryaafewtes.

D's. chart is classed as " fair," because, although the reaction
was ",good " on the first occasion, the returnl of blood pressure
and pulse to their original level was more gradual on the
second occasion-that is, a " fair " reaction. Both appeared to
be cases of functional nervous disturbance of the heart without
evidence of dilatation from strain. In these cases again the test
proved itself of value. The patients were twice under my care.
On the first occasion they were sent out recommended for
graduated exercises.
The exercises vere not given, and after some time the mer

were returned to me. I then applied the test, and, armed with,
its results, as well as the results of examination of the heart
before and after exercise, I had no difficulty inldisposing of the
cases again.
The results shown in Chart IV, Cpl. M., are not so easily

classitied; but I should regr%rd the reaction as ba)d. Oin bothl
occasions the pulse rate rose and fell as in a good reaction, but
the behaviour of the blood pressure was bad. On the first
occasion it failed to'rise. and indeed fell 20 mm. during the five
minutes folloWing exercise. On the second occasion it rose
from 150 to 170 mm., and then fell rapidly to 140mm. Un-
fortunately, I had not time to follow, the progress beyond a period
of twenty minutes after exercise. The history of the case was a
bad one. The patient, aged 34 years, but lookinig older, stated
that he had suffered from a " dilated heart " in civil life attri-
buted to a sudden physical strain. He was employed in the
A.S.C. unloading ships, and was sent home from France com-
plaining of precordial pain, dyspnoea, and palpitation after
exertion. The diagnosis on his travelling label was " tachy-
cardia." For some time after admission the position of the apex
beat was very variable, at times as much as one inch external to
the nipple line. The impulse was diffuse. The pulse-rate was very
variable, and at times very frequent. The patient was nervous,
restless, and depressed, and complained of a good deal of pain
over the precordium. No increase of percussion dullness to the
right of the sternum was detected. He had been treated for
some time before the tests were applied, anid lhad improved.
The apex beat was within the nipple line, and the heart sounds
closed botlh before and after the tests. I regarded the case as
one of strain of the heart, and recommended the patielnt as fit
only for S.F. III employments. Possibly physical strain was
not the only factor, but the result of the combined factors was
apparently definite damage of the myocardium.
Chart V: Pte. J., aged 19 years. This was a D.A.H. ease with

definite cardiac dilatation. On admission the apex beat was in
the fifth left interspace, half an inch external to the nipple linle.
Impulse was diffuse and forcible. Superficial cardiac dullness
extended to the third left interspace in the parasternal line.
Transverse cardiac dullness was variable, extendinig from X in.
to 1 in. to right of sternum at level of the fourth rib. The

| pulse-rate was very variable, but tachycardia always present.
Extra-systoles occur1ed from time to time. There w'as a systolio
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brIiit at the apex, conducted to the left for a, short distance.
The pulmonary second sotind was not notably accenttiated;
there was no cyaniosis. Wlhen the test was applied he had
improved under rest and treatment. Tihe apex beat was
§ to 2in. within the niipple linle. The lheart sounds were
closed, and other physical signls remainie(d the same after as
before exercise. There was a very decided nervous element in
the case, and I was inclined to regard the dilatation of the
heart as caused by persistent irregular tachyeardia. The re-
actions on both occasions would seem to fall into the class of
"good" reactions; but one has to remember that the response
would probably not have been good to more searching tests.
In this case I did not feel justitied in applying more severe
tests.

Flear t Sti a inl.
The Leipzig scllool-De la Camp, Krauss, MIoritz, and

tlleir followers-maintain tllat it is quite impossible to push
the healthy heart and great arteries beyolnd the limits of
their reserve by any_ muscular effort. This may or may
not be true of the healthy heart, but it would be absurd
to contend that it applies to a heart of which the mvo-
cardium has been previously damaged. Even Zuntz and'
Schumberg, of the German school, recognize " marel
dilatation of the right heart" in soldiers.
Apropos of dilatation of the riglht heart, one plhysical

sign which I have found pres,ent in at least 40 or 50 per
cent. of D.A.H. cases seems significant. The superficial
cardiac dullness is extended upwards in the left para-
sternal, often as far upwards as the upper end of tlle tllird
left intercostal space. Since almost the whole of the
anterior surface of the heart is formed by tlle right
auricle and ventricle, and the right ventricle lies behind
the third, fourth, and fiftlh left intercostal spaces, we
can lhardly resist the conclusion that this plhysical sign
is produced by dilatation of the right venitricle. When
we consider witlh it the fact that murmurs in D.A.H. cases
are so frequently lheard in the third, fourth, and fifth
interspaces between the nipple line and tlle sternum,
usually close to tlle sternum, we seem bound to give them
careful consideration. It is unjustifiable to dismniss tliem
liglhtly as " accidental " or 1'l"aemnic " murnmu-s. "1 Dis-
ordered action of tlle hleart " is not necessarilv a lharmuless
transitory condition.

Captaini McCarthy, R.A.M.C., whlo studied the condition
in a number of cases, found that the prognosis was not
good.4 In the majority of cases the patients returnied to
lhospital again and again, until they were invalided ouit
of t-he service. His impression, formned by following up
the history of m-len invalided, was that many cases ended
in valvular disease.
In dealing witlh DsA.H. cases our priime object is to form

as shrewd an estimate as possible of tlhe (qLuality of the
musele fibre withi whiclh we are dealing in eachi individtial
case. The previous hiistory, therefore, is of great im-
portance, and the r6le played by past attacks of the
infections febrile diseases in causingc degeneration of time
mtiyocardium slhould not -be forgotten.6 lt is well to hear
in nmind also Niemneyer's dicturim that there are probably
nany forms of degeneration of the iumyocardiunii whlich
cannot be detected by tl)e mnicroscope.
Even those with the greatest experienace of "hleart

strain" have to content tlhemselves witlh lhypothteses
as to its pathiologyv. Sir Clifforld Allbutt suggests that
a molecular change, probably imot to be dletected by
the INicroscope, may ocCUIr in the car(liac imuscle fibre
leading to dininislet i resilience.

Siw<(iof HIeart (d/bring Exercise.
In stupport of thie (erman schlool's tlheory tlhat the

hiealtlhy lheart canniot be dilated by muiiscular exercise,
radiographerss now, miainitain that the hieart does not
increase in size duriuig exercise; on thle contrary, thie riglht
ventricle is not dilated, and the left ventricle actually
diminislhes in size.

After reading pages of controversy on the subject one
feels that there is little, if any, ground for conitention.
Plhysiologists lhave never maintained that the lheart dilates
and remyains dilated thlronulgout mtscular exercise. Thley
tell us that during thle earliest stages, before relaxation of
time arterioles oceurs, the riglht lheart takes the strain off
thie left ventricle by accommodating an inereased output
of venous blood from thle muscles. But in a well-trained,
"hlardenled " athlete or soldier this is only a passing phase.
rlihie inlcreased volume of bloo-d is dealt withs by (a) in-
creased alveolar capacity of the lungs; (b) developiment of
thle thloracic muscles; (c) by fall of peripheral resistance,

whliclh enables the blood to flow more easily through the
left ventricle. Leonard Hill found that arterial pressures
exceeil ordinary levels for the first ten or fifteen minutes
of exercise; then, as the periphery opened out, they fell.
In short, there is no need to insist on eitlher great hvper-

trophy of the left ventricle or perilous dilatation of the
right ventricle during exercise. Both speed and endurance
would seem to depend not more on hypertrophy and in-
creased capacity than on efficient correlation of the many
mechanisms devised to assist the hleart and to diminislh its
work. In other words, men do not run witlh their hearts
alone, but with their hearts, lungs, thoracic muscles, and
periplheral vessels, especially those of the skin.

Evidence Against the Valte of-the Exercise
Blood Pressure Test.

Hirschfelder, after discussing the work of Graupner and
Baur, advances the following objections to the test: 6

1. That the blood pressure in trained athletes falls during
mild exercise, exactly as it does in broken compeinsation; also
that it falls when the " second wind " is acquired and while the
person's functional power is inicreasing rather than decreasing.

2. The greatest rises of blood pressure occur in old and feeble
persons, whom the exercise brings near to the border line of
cardiac overstraiin.

3. In personis in whom the blood pressure falls as a result of
the test exercise, the general symptoms, respiratory distress,
tachyeardia, arrhythmia, etc., are more than sufficient evidence
that the patient's strength has been overtaxed. These simple
signs are more delicate indices and less ambiguous than the
changes in blood pressure.
Following De la Camp, Selott, Moritz and others, he

concludes:
The only true criterion of cardiac efficiency is whether a

given straini causes it (the heart) to diminish in size (increase in
tonicity = stimulation) or to dilate (deorease in tonicity = over-
strain).
For my part I am already convinced that lnone of these

objections should induce us to abandon the test, wlhich
seems distinctly valuable in two directions: (1) as con-
firmnatory evidence of the results of ordinary physical
examination in some cases; (2) as an additional test in
other cases in wlhich tlle diagnosis between functional
disorder and organic disease of thle myocardium is doubtful.

It is noteworthy that even Hirschfelder, after all hiis
destructive criticism, commits himself to thle following
statement:
This does not meani that the exercise tests are uuimportant.

On the contrary, thley are of the greatest possible value; and
no change in the patient's mode of life during convalescence or
(luring after-life should be undertaken without them.
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IPULMONARY FAT EMBOLISM AND ITS RELA-
TION TO TRAUMA'TIC SHOCK.

BY

GEORGE E. SUTTON, B.S., M.D.MINN.,
CAPTATN M.U.C.

O0 muy arrival at a casualty-clearinig station in France last
year I was greatly impressed by the type of cases of
so-called shock, whiclh closely resenbled cases of pul.
monary fat embolism I had seen with Bissell at the Mayc
clinic. During thie last ten months I have been able to
investigate a considerable number of cases whose clinical
con(lition was assim-ilated to "shock."

It is well knowni to those whio have had experienoe in
the resuscitation warcds in forward areas that there is a
type of wounded admitted characterized by the following
features:

y'anosis, moderate varying to deep.
Pulse small, easily compressibe, anid increased. in
frequenev.

Breathing sometimes laboured and'increased in rate.
Extremities cold.
Delirium of varying degree.

It will have been noticed also that there is no appre.
ciable or sustained response to measures of resuscitation-


