
FAILING CIRCULATION

sounds throughout both lungs were
n;mal, but the respiration was of a
sighing character. The pulse was
rapid, of small volume and low ten-
sion, and very shabby. Cardiac dul-
ness was noirmal in extent, but the
hcart souînds vere feeble. No adven-
titious sounds were present. He re-
spnded feely to a normal saline in-
jection and collapsed a few hours
afterwards, during the administration
of a second. The autopsy findings as
to the cause of death wcre most unsat-
isfactory. Nothing definite could be
fou nd either macroscopically . Jr
mi icroscopcally\ leading to a fatal re-
sult.

If questioned as to the exact pathol-
ogy Of these suddenly fatal cases, tie
general answer would be that the
heart muscle, as the result of the ac-
tion of certain toxins, had undergune
degenerative or inflammatory ch auges
which so impaired its functional abil-
itv that it vas unable to meet the
di mand made upon its ventricles bv
some slight ex:ra strain. Such an
exalanation is :lausible, but what
ces the int mortem sùow ? A strik-
inc contrast between the empty hcart
cliaeiil)rs of such a cleath, and ilie en-
gorged auriclesand right ventricle of
true heart failure, Microscopicail,
we find only a slight change in the
muscle cells ; rarely any signiicant
inflammatorv lesions. Lookiln g back
on the clinical history of such a case,
we note also the absence of all or-
dinary signs of a failing heart. No
ædema, no venous stasis, no cyanos-
is. but extreme prostration, a blanch-
ed cool skin, and a rapid ineffectual
heart beat. The stage cf collapse
thus resenbles the condition oresent
after a severe hæmrnorrhage, or in sur-
gial shock.

This striking absence of all ordin-
arv sirrns of heart muscle failure lias
n"e investigators question whetlier,

after all, the hcart is really involved
in the circulatorv failure. Romburg
and several of his pupi's in the Leip-
sic clinic, notably Pässler, have re-
cently investigated this problem very
carefully, and published their results
in a series of papers. At the omset
they studied the mode of death in ani-
mals inoculated with one of the fol-
lowing infections: the pneurnococcus,
the bacillus pyocyaneus and the ba-
cillus diphtheriæ, and found that
death occurred after rapid!y clevelop-
ing symptoms of collapse similar in
everv way to the so-called heart fail-
ure in man.

They then repeated the inoculations
in a large number of fresh animalis,
and observed the blood pressure at
short intervals. They founcd that it
remained normal during the major
part of the illness, only beginning to
fall when collapse was impending.

Blood pressure, as we know. is de-
pendent upon four separate factors,
which may varv independently7 cf one
another:

ist.-The energy of the heart.
2fnc.-The peripheral resistince.

3 rd.-The elasticitv of the arterial
walls.

4th.-The volume of the circulating
blood.

The last two have little interest ior
us at the moment. The tone of the
vessels regulating to a great extent
the peripheral resistance depends up-
on impulses from the vaso-motor cen-
tres. Experi ments show conclusively
that this vaso-motor tone is an abso-
lute necessity for the maintenance of
the circulation, not only in the arter-
ies, but also in the veins. Any grave
injury to the vaso motor center is fol-
lowed by stagnation of the blood in
the veins, and eventual heart failure
because no blood is returned to it.
To determine what factor vas the

891


