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THE HISTOLOGIC PATHOLOGY OF SHOCK 44

of physical injury alone; of physical injury under inhalation
anesthesia: of the emotional stimulation of fear alone; and
of foreign proteid and toxic stimulation alone.

In our initial researches a working histologie standard for
the brain was established and compared in a large number of
brains with the immediate and later effects of physieal in-
jury under inhalation anesthesia in intact dogs and in “spinal
dogs’™* of physical injury in dogs with crossed circulation;
and of physical injury within the territory of local anesthesia;
of injections of toxins; of injections of strychnin and mor-
phin; of various inhalation anesthetics; of severe hemor-
rhage and of fatigue from both physical exertion and pro-
longed wakefulness.

These comparative histologic studies were later extended
to include the suprarenals and the liver, these organs, as
already stated, being the only organs besides the brain whose
cells showed immediate structural changes after prolonged
stimulation from any cause.

In this thesis we shall deseribe in detail the brain-cell
changes only. The reader should bear in mind, however,
that in every case the cells of the suprarenals and of the liver
showed corresponding changes (Figs. 2-7).

TRAUMATIC SHOCK
When physical injury alone was inflicted on normal dogs
under inhalation anesthesia, a certain number of the brain-
cells showed first a stage of hyperactivity characterized by
hyperchromatism; and later a stage of exhaustion character-

* “Spinal dogs' are dogs whose spinal cords have been divided at the level
of the first dorsal segment so that the abdomen and hind extremities have no
direct nerve connection with the brain.

After two months or more these animals, if kept in good condition, will
ghow a return of the spinal reflexes,—the “seratch reflex for example.
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B 649
. Delban 21,192
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Control test; no adrenalin pres- Peptone test negative because the adrenal glands have

ent, Been removed and hence no adrenalin could be thrown
mto the rculation, as it wonld have oy if .-ul:.||:1||!|'r'4|
by the peptone. This shows that adrenalin and not pep-
tone causes inhibition

g, 16.—Caxxony TEsT FOR ADRENALIN, SHOWING Lack oF REAcTION TD STIM-
ULATION AFTER BEMOVAL OF SUPRARENAL. Compare with Fig. 14.)
















































THE CLINICAL PATHOLOGY OF SHOCK 85

piration and no morphologic change was noted in the brain-
cells of the uninjured hemispheres. Collapse from inter-
ference with the medullary centers is not, of course, true
surgical shock.

We must conclude, therefore, that the brain contains
no mechanism—no nociceptors—the direct stimulation of
which eauses a discharge of nervous energy in a self-defensive
action. That is, direct injury of the brain can cause no
purposeful nerve-muscular action, while direct injury of the
hand, for example, does cause purposeful nerve-muscular
action. In like manner the deeper portions of the spinal
region, the lungs, and parts protected within the thoracic
cavity, have been sheltered from trauma, and they show but
little power of causing a discharge of nervous energy in re-
sponse to Injury. Sinee, in the harsh period of man’s evo-
lution, injury-to the heart, the brain, and the lungs led to
immediate fatal results, there was no opportunity through
natural selection for the development of a protective mus-
cular reaction. These parts of necessity, therefore, were
placed under special struetural protection. On the other
hand, injuries of the abdomen and of the chest cause intense
discharges of nervous energy—these regions standing first
in their capability for shock-produetion.

Next in order follow the extremities, the neck, and the
back. In the extremities the sole and the palm are more
susceptible to shock-producing injury than are the dorsa;
within the abdomen, the region of the diaphragm is more
susceptible than that of the pelvis; the kidneys, the ureters,
and the urinary bladder have a relatively low shock-produe-
ing value, while the omentum is practically a negative tis-
sue. As one would expect, however, injuries to the periph-
eral nerve trunks produce intense shoek.
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96 ANOCI-ASSOCIATION

of the bodily organs. It is because, in the uncompromising
law of the survival of the fittest, man was evolved as a motor
being, that each of his organs has at some time in its develop-
ment served in the relentless struggle.

On this mechanistic basis the emotions may be explained
as activations of the entire motor mechanism for fighting,
for escaping, for copulating. The sight of an enemy stimu-
lates in the brain those patterns formed by the previous
experiences of the individual with that enemy, and also the
experiences of the race whenever an enemy had to be met
and overcome. These many brain patterns in turn acti-
vate each that part of the body through which lies the path
of its own adaptive response—these parts including the
special energizing or activating organs.

The effect of the emotions upon the body mechanism may
be compared to that produced upon the mechanism of an
automobile if its engines are kept running at full speed while
the machine is stationary. The whole machine will be
shaken and weakened, the batteries and weakest parts being
the first to become impaired and destroyed, the length of
usefulness of the automobile being correspondingly limited.

Since, then, deleterious effeets upon the body are the
result of a lack of faith, justifiable or unjustifiable, on the
part of the individual in his own ability to proteet himself
against real or fancied hostile environmental elements, so
we see that any agenecy which can dispel worry or can over-
come fear will at once stop these body-wide stimulations and
inhibitions which cause lesions that are as truly physical
lesions as are fractures. The striking benefits of good luck,
success and happiness; of changes of scene; of hunting or
fishing; of optimistic and helpful friends, are at once ex-
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plained on this hypothesis. One can also understand the
sudden change from the broken body and cowed spirits of
an animal in eaptivity to a buoyant normal condition when
freed.

These facts, proved by common daily experience in the
clinic and in the laboratory, show how disastrous may be the
effect of the terror and anxiety natural to the patient who
contemplates a surgical operation upon himself, even if all
effects of the actual trauma are obviated (Fig. 23).
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Fig. 23.—Errecr oF Stroxe EMorton—FEArR—uroN THE PULSE,
The patient, a foreigner, was brought to the operating-room from the acei-
dent ward. Pulse and temperature normal. When he found himself in the
operating-room he was greatly disturbed. It was impossible to make him
understand that his leg was not to be amputated, but only a plaster cast
applied. Under this physical stimulus his pulse rose to 150, and soon he
developed a temperature of 101.2° F.
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ANOCI-ASSOCIATION 109

easily imagined; the future haunting memory of this ex-
perience in the minds of the survivors may be safely pre-
dicted. Now, if a survivor of this ship had been so skil-
fully anesthetized in his bed just before the accident that he
knew nothing of the impending disaster, and if he then had
been gently carried up on deck, lowered into a lifeboat, and
taken aboard the rescue ship without being allowed to
awaken from his anesthesia until he was safely in bed again
in a comfortable state-room,—if then he had been told that
he had been transferred from the sinking ship, but that now
he was safe and would soon see his home, he would have
passed through the accident in a state of anoci-association.

Is there a single anesthetic that will exelude all nocuous
or harmful physical and psychic stimuli from the brain?
By blocking nerve conduction local anesthetics protect the
brain from the effects of local operative injury, but they do
not protect the brain against destructive psychie strain; in-
halation anesthetics exclude the psychic stimulation of the
brain-cells, but do not exclude the operative stimulation; and
general anestheties introduced hypodermically, being un-
confrollable, are excluded on principle. Each anesthetic
covers a part of the field, but there is no single agent that
alone ean produce anoci-association, which is the goal of
operative surgery. We, therefore, do not advoecate ether
alone, nor chloroform alone, nor nitrous-oxid-oxygen alone;
we do not advoeate local anesthesia alone, nor morphin and
scopolamin alone, nor spinal anesthesia alone, but through
selection and combination of anesthetics we aim to attain the
anesthesia that in the case in hand will exclude all stimuli
from the brain, and thereby attain anoci-association.

We propose to discuss the technique by which a state of


















ANOCI-ASSOCIATION 115

a sufficient blood supply through its original pedicle and had,
therefore, made many vaseular connections with the neigh-
boring organs and consequently much blood was unavoid-
ably lost during the operation. To counteract the resultant
anemia a transfusion of blood from the patient’s sister was
given.

At the close of the operation and the transfusion, the res-
piration ranged from 6 to 10 per minute and the pulse rate
was 134.

The patient was placed in bed in a modified Fowler posi-
tion and sodium bicarbonate and glucose were given im-
mediately by the drop method per rectum, while sufficient
morphin was given in repeated doses during the first 24 hours
to hold the respiration to 12 per minute. The patient made
a splendid recovery from the operation.

The protective effect of morphin is remarkably exhibited
also in those cases of exophthalmie goiter in which some ex-
ceptional local condition eauses a break in the complete
anoci-association of the patient, as a consequence of which
the pulse and respiration inerease markedly during or after
the operation. In these cases, if morphin be given in re-
peated doses until the respiration and pulse are held sta-
tionary or fall, the dangerous exhaustion of the patient will
be avoided. The morphin may be given at any time during
or after the operation when it is seen that the patient’s en-
ergy is being expended at too rapid a rate.

Morphin is especially useful also in those cases of acute
infection in which emergency operations must be performed.
In such cases morphin affords a double proteetion—it pro-
tects the brain against both the infection and the operative
trauma, the effeets of which are increased, because during
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ANOCI-ASSOCIATION IN GENITO-URINARY OPERATIONS 161

Fig. 34— BrapneEr OPERATIONS. INFILTRATION OF SEIN WITHE NOVOCAIN.
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TWO-STAGE OPERATIONS 183

Fig. 43.—LaAryncgEcToMY. INFILTRATION OF FASCia wiTH NOVOCAIN.




































ANOCI-ASSOCIATION IN EXOPHTHALMIC GOITER 195

By this technique the scope of the operation is greatly

inereased, and the lobe can be safely removed from any pa-

Fig. 47.—THYROIDECTOMY. INFILTRATION OF SKIN.

tient whose condition can endure the metabolic influence
of the withdrawal of so much active gland tissue. In cases

in which the excision of a lobe is contraindicated, it is best

Fig, 48 —THYROIDECTOMY. INFILTRATION OF MUscLE BEFORE IDIVISION.

to ligate one or both poles, excising the lobe later, if it be
necessary. Ligation is performed without removing the
patient from his bed. Nitrous-oxid-oxygen may or may not
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PREOPERATIVE AND POSTOPERATIVE CARE OF PATIENTS 240

PREOPERATIVE AND POSTOPERATIVE CARE IN SPECIAL CASES

ACUTE INFECTIONS

Patients with acute infections are prepared as are other
cases, excepting those with infections of the peritoneal cav-
ity, when all catharses and enemata are withheld,

After an operation for acute appendicitis, for peritonitis,
etc., the patient is placed in an exaggerated Fowler position
and is given rectal tap water. Large, hot flannel packs are
placed over the entire abdomen, going well up on to the
chest and around the sides to the bed line. These are
changed every two hours. The patient is allowed to drink
all the water that he wishes, and is given by mouth sodium
bicarbonate solution, one dram to the glass. At regular
intervals morphia is given in sufficient doses to control the
pulse and respiration.

CHOLECYSTITIS
In cases of gangrene and rupture of the gall-bladder, the
postoperative care is the same as in acute, suppurative ap-
pendicitis cases, 1. e., hot packs and morphia, exeepting that
instead of placing these patients in the Fowler position we
keep them in a recumbent position on the right side.

EXOPHTHALMIC GOITER —FPREOFPERATIVE CARE

The utmost tact and skill are required in the treatment
of a patient with exophthalmic goiter. He is made as com-
fortable as possible, great pains being taken to insure
absolute quiet, and he is kept in the open air as much as
possible, To allay nervousness and improve the general
condition of the patient, sponge baths are given frequently.
A sedative—usually sodium bromid, from 30 to 50 grains,
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