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INTRODUCTION

During my medical college years L have never heard
a lecture or attended a quizz section in which the
subject was hypotension. In fact, about our only
contact with low blood pressure, exclusive of shock,
was with a patient with Addisson’s disease presented
to one of our jumior medicine clinics. So it happened
that I was somewhat at a loss to answer a question
of a friend of mine who has low blood pressure. He
had asked me the significance of this finding. When I
chose hypotension as my subject for a senior thesis
it was this object in mind— to find out the signif-
icance of low blood pressure.

In reviewing the literature I became quite
interested in a relitively new described syndrome,
orthostatic hypotension?so that I devoted about
one-half or more space to this subject and the
remainder to the so-called "esgntial hypotensiony
hypotension ir acute and chronic diseses, «nd a

short discussion of the present views on shock.

Reference to Davis imn the section on shock is
from a lecture in Military Surgery given at the
University of Nebraska College of Medicine by
Dr. Herbert Davis.



HISTORY

Before 1733, blood pressure was merely a matter
of conjecture on the part of the physicians of that
period, and the meager amount of information acquired
was by palpation of the peripheral vessels. In that
year, however, Stephen Hales published the results of
his important work on the mechanical relations of
blood pressure. By fastening a long glass tube inside
a horse's artery this physician devised the first
manometer, with the aid of which he made quantitative
estimates of the blood pressure, the capacity of the
heart, and the velocity of the blood. (1)

Majendie (1) in 1821 demonstrated that the pump-
ing power of the heart was the main cause of blood
flow in the veins.

Poiseville in the 1830's improved upon Hales'
original experiment by substituting a mercury manometer.
He showed that the blood pressure rises and falls with
expiration and inspiration.

Bishop (2), in 1905, was the rirst to refer to
low blood pressure. He distinguished two types of low
arterial tension-~primary and secondary. The primary,
he stated, existed in cases in which, for example, the

heart has been damaged by disease. The secondary was



that occurring as an aftermath of high arterial tension
when the circulatory apparatus breaks down.

This same author (3) a year later referred to
constitutional low arterial tension (what 1s now called
essential hypotension). Emerson (4) a few years later,
in 1911, referred to the relationship of low blood
pressure to tuderculosis. In 1927, FMriedlander (5) pre-

sented an extensive review of the subject.



PHYSIOLOGY

Normal blood pressure is maintained by the
combined effeot of four factors:
l. Force of cardiac contraction.,
2. Peripheral resistance to the blood strean.
3. The condition of the vessel walls.

4. The blood volume, and the physical state
of the blood itself, its viscosity, eto.(5)

(1) Force of cardiac contraction: The means by
which the cardiac contraction exerts its effect upon
the arterial blood pressure is through the quantity of
blood which it pumps into the aorta. #hen more blood
is forced into the filled arterial system, the arterial
walls become stretched to accommodate this "extra
blood". "The pressure rises until the velocity of
flow through the arterioles is great enough to balance
agein the outflow from the system with the inflow."(6)

"What relation exists between the integrity of
the heart muscle and the pressure at a given moment is
not essy to determime."(7) 4 heart thet is obviocusly
damaged can still maintain a blood pressure above nor-
mal) up to the time of death., On the other hand, a
patient mey have a normal heart and have a syatolic
blood pressure of 100 millimeters of Hg. or below.
This writer stated that diseased heart muscle is a
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relatively negligible faotor in the production of low
blood pressure, and he explained this statement by
Starling's work, who showed that when 2 heart is fille-
ing under the loed of a high blood pressure, reflex
vasoconstriotion takes place decreasing the vascular
bed in proportion to the lessened output. This at the
came time serves to maintain the blood pressure at the
existing level.

(2) Peripherasl resistance: Bowman (B) agrees
with most authors when he states that peripheral resist-
ance to the blood stream is the most important factor
in the maintenance of normal blood pressure. The peri-
pheral vascular resistence is determined by the total
oross-sectional area of the smaller vessels~--arterioles,
capillaries, and probebly the venules. Their caliber
is regulated partly directly and partly by vascmotor
nerves. They may react diffusely or locally to changes
in temperature, dilating with heat end constriocting with
cold; and to chemical alterations in the blood or tissue
- flulde, dilating umnder the influence ¢f certain blood-~
borne drugs or substances produced elsewhere in the
body (histamine) and constrioting under the influence
of others (adrenalin, for example). The products of
-tissue metabolism or injury have a decided dilating
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effect upon this portion of the vascular field. The
most sensitive control is by vasomotor nerves,.chiefly
vasoconstrictor, from centers in the medulla and
spinal cord.{(9)

(3) The econdition of the vessel walls: The chief
resources for the ssnsitive control of blood pressure
lies in the vascular field between the arteries and
veins. There is little proof that changes in the
elasticity of the larger arteries, such as develop
with advancing age, contribute to hypoteasion.,
Friedlander (5), however, states that "hypotension is
not inconsistent with a marked degree of arteriosclero-
sis.” The masseging support to the veins by the action
of the muscles of the extremities is of considerabdble
importance in forwsarding the return of the blood from
the periphery.(9)

(4) The blood volume, and the physiecal state of
the blood itself, its viscosity, etc.: The reduction
of the total blood volume may occur without a fall in
the blood pressure if there occurs enough constriction
of the blood vessels. Beyond this point, however, the
pressure may. fall due to insufficient filling. Bug,
with or without changes in the blood volume, changes
in the distridbution of blood may strikingly influence



the blood pressure. For example, if complete dilata-
tion of the splanchnic were to occur, it would bde
possible for these vessels to hold all of the blood in
the body, with a conseguent drop in the blood pressure
to zero.

According to Friedlander (5), it is doudbtful
whether the viscosity of the blood alone is a very
important factor in the maintenance of dlood pressure.
An increase in the viscosity of the blood does in-
crease the resistance to its passage through the ves~
sels and would usually cause a slight inorease in press-
ure.

It should be kept in mind that in the maintenance
of the arterial pressure, the outward manifestations
are the systolic pressure, the diastolic pressure, and
the pulse rate. FNormally, these three forces act in
unison by reciprocating to eech other. Thus, when tke
systolic pressure falls, the diastolic pressure and pulse
rate tend to rise. When the diastolic pressure rises,
the systolic pressure tends to recede and the pulse rete
tends to slow., #hen both the systolic and dfastolio
pressure rise, the pulse rate tends to fall. "This
adjustment ocours in heslth and in disease, and if for

any reason this adjustment cannot be mede, a breakdown



will sooner or later follow.” (10)

It is a well-known fact that there ars normal
fluctuations in blood pressure. There is a diurnal
shift of 5 to 10 millimeters normally, with the
pressure being lowest in the morning, and at its peak
in the afternoon. In the normal quiet individual in
quiet dreamless sleep, there is a drop of 15 to 30
millimeters in systolic pressure during the first hour
and a graduesl rise during the night to the morning
level. There 1is usually a rise in systolic pressure of
6 to 8 millimeters with digestion of a meal; there is
little or no chenge in the diastolioc pressure. This
change in the systolic piessure may last an hour or so.
It 18 a well-known fact that there is a rise in the
blood pressure with exersise.(5)

There is also a variation in the blood pressure
findings in different periods of life and between males
and females. From infancy to old age there is a gradual
rise in arterial pressure. According to Barach (10)
the preasure levels tend to0 change at the epochal periods
of life--puberty, maturity and menopause.’ From puberty
onward it has been found that arterial pressure 1is
lower in females than ip males. "It 1s alsc true that

the woman with disease involving her sex organs, the
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sexually abnormsl woman, will heve a higher arterial
pressure than will the woman with normal sex organs
and sex charaeteristicse."(12) Young women have a much
higher incidence of low blood pressure than do men,
and in o0ld women the incidence is about the same as
cld men.(13)

It has also been found that there are racial
differences in blood pressure. The orientals, generally

spsaking, have a lower blood pressure than do the

c¢cidentals.



ESSENTIAL HYPOTBRSIOR

Most authors agree that essential hypotension 1is
not necessarily s disesase entity. 4 distinctly low
blood preasure may be present in many instances with
the individuals in perfeet health. It 1s, however,
"productive"” of symptoms which oftentimes are quite
disabling to the individnal. How, then, is one to
define such a condition? The following definition is
perhaps the most accurate at the prasent time: Essen-
tial hypotension is a relatively common "syndrome”,
which may or may not be characterized by meny and varied
complaints, such es headache, vertigo, palpitation, ex-
haustion, fatigue, etc., in which the chief objective
finding 1s a merked hypotension.

Andrus (9) is of the opinion that the term hypo-
tension should best be reserved to designate a systo-
1io blood pressure which is persistently less than 100
millimeters of Hg. The majority of the workers feel,
however, that the lower level of normal blood pressure
1s 110 millimeters of Hg. Diastolic pressure values
have not come into the calculation because changes in
its levels seem t0 be relatively insignificant in this
condition.

Robinson (13) states that between one-fourth and ~



one~third of the adult populationr have blood pressure
readings under 110 millimeters of Hg. Pepper (14) is
of the opinion that 20% of the population have a sys~
tolic pressure belos 110. Barach (10), however, in a
very thorough survey found that in a cross-section of
the population (healthy subjects) at the ages of 17 to
30, the incidence of low blood pressure ®as 3.5 per cent,
varying from 1.8 to 8 per cent. These velues were 0b~
tained in students, Army recruits, etc. For example,
in 1914, at the Carnegie Institute 30 out of 656 normals
or 4$‘were found to have a systolic pressure below 110
millineters of Hg. Roberts (15), however, found that
in studying a group of apparently healthy people, such
a3 bank clerks of the same ages as above, that 38 per
cent of the meles and 55 per cent of the females had a
low bdlood pressure. This writer explained this "discre-
panay” by saying thet "The individual with a constitu-
tional tendency to low blood pressure, ia unable or
unwilling to ape with the rugged issues of life, and,
therefore, hunts seclusion in the protection given by
inside work."™

%hile the etiology of this condition is, as yet,
unknown, Friedlander (5) was of the opinion that loss

of vascmotor tone such as is found in focal and chronic
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infection is the outstanding important factor. - His
theory was that there is capillary stasis due to the
poisoning effeot of histamine or histamine-like bodies.
Duffy (16) believes that the physical and psychical
efficiency depends on the vitality of the somatic
processes, and that vitality itself depends upon a
state of metabolic equilibrium. He goes farther to
state that disturbances of this equilibrium lead to
vasomotor disturbanoces and so produce variations in
arterial pressure. Dally’s (17) biologicsl law of
low arterial pressure bears out this view: "low arter-
1sl pressure, congenital or acquired, temporary or
permanent, is always to be regarded as an sxpression
of low vitality."
Barach (10) pointed out the fact that wherever
low blood pressure occurred, there were suggestive
evidences of defective respiratory function and defect-
ive oxygenation in these individuals. They are, for
the most part, slender, undersized, undernourished,
etc. And, this writer stated that these characteristics
tend to produce deficient respiratory funotion and
80 defective oxidation.
Barach (10) is of the opinion that when unfavorable
conditions arise, the 3.5 per cent of humenity is in

the front line of attack, and that they will be the
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first to show symptoms. These complaints may.be in
any organ or system of organs in the body.

Aecording to Roberts (15), the most common symptom
of low blood pressure is that there occurs a loss of
their former sense of well being which is replaced by
early fatigue and physical exhaustion. At times, they
may bhave dizziness and motor instability. Symptoms
referabdble to the nervous system, such as apprehensions,
fears, nervousness and insosnia may be present. Some
patients complain of ringing in the ears and generali-
zed neuralgic pains which are short, sharp and which
may occur in various parts of the body.

Some of these patients eomplain of symptoms refer-
-able to the sardiovascular system, such as cardiac
pains, disziness, palpitation, faintness, and syncope.
Some ocomplain of digestive symptoms such as indigestion,
abdominal discomfort from "gas™ in the stomach or
intestine, spasticity and mucous colitis with its
accompanying symptoms.(10) According to Pepper (14)
these individusls used to be diagnosed as neurasthenics.
It was in these patients that operations were performed
to raise the kidneys and colon. Lawerence (18) also
pointed out this error in his report of 20 cases of

essential hypotension. - All were between the ages of
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15 and 35 years, 14 femalea and 6 males. There was no
anemia or focal infectiaon. They all slept poorly. They
were markedly fatigued on arising; they improved during
the day and usually felt best after meals, at which time
the preasure was highest.

Aa Durant (19) bas pointed out, however, all persons
with low blood pressure do not have any of the adove
complaints. “Many, in fact, are in robust health, and
would be unaware of their blood pressure level were it
not for routine check-up examinations.™ The question
ia then at once asked as to why some patients with low
blood pressure have symptoms and some do not. Durant
(19) pointed out the one striking feature concerning the
hypotensive person with symptoms in his genersl bodily
habitus and condition. For, as Robinson (13) has stated,
low blood pressure is commonest among the linear-bduilt
or narrow-chested type of build, and they are ususlly
underweight. After oonsidering these facts, Durant
raises the question: ."Is the symptomatology due to the
hypotension, or, on the other hand, are both the symptom-
atology and the hypotemsion due to the constitutional
make~-up and physical condition of the individual?"

Durant (19) continued by remarking about clinical
evidence which he believed to be quite pertiment. This

135
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‘'writer stated that it was possible to obtain complete
alleviation of symptoms in most of these cases by means
of graduated exercises and dietary measures to correct
the weight deficiency. In these cases, it is interest-
ing to note that the symptoms disappear without change
in the blood pressure. It was also shown that drugs
which produce a rise in blood pressure without psychic
stimulation (for example, paredrine hydrobromide) do not
completely relieve the complaints of these patienta
even when the pressure is raised to average levals.
Durant (19) conoluded, therefore, that "the hypotension
is not the primary factor in the symptomatology, but 1is
a symptom itself, a manifestation of subnormal body
tonus."”

Holt (20) is of the same opinion as Durant. The
former writer pointed out that in the NKew York hospitals
there were many nurses with low blood pressures. They
lived strenuous lives but were in good health and com-
pisined of no symptoms. This author concluded that
essential hypotension is not "evidence of an abnormal
physical condition but 18 looked upon as an individual
peculiarity.”(20)

¥hat, then, is the significance of this condition?®

It has been shown by the statistiecs of the insurance

14



companies that as a group these individuals with low
blood pressure live longer than do those with normal
or high blood pressure. There has been no explanation
for this. Of course, if there is no diaseszse entity,
there is no treatment. As Durant (18) pointed out,
however, its presence in the undermourished asthenic
individual, complaining of fatigue, etc., should be a
requisite for "building-up” that individual by exercise
and diet.

15



ACUTB HYPOTENSION (SHOCK)

Since the gquestion of the pathogenesis of shoock
is not, as yet, definitely settled, an acceptabdble
definition of this condition is lacking in the litera-
ture. The best definition I have heard, hosever, is
that "shock is acute peripheral vascular failure.”
(Davis)

Before proceeding further, it would perhaps bde
best to differentiate primary or neurogenic shock from
secondazy shock. Frimary shock is that ocondition which
occurs ismediately after an injury, and is said to be
due to anemia of the brain from some nervous or reflex
condition. For example, a sudden fear may cause reflex
vasodilatation of cerebral vessels with reaulting symp-
toms (syncope, ete.). Secondary shoock, on the other
hand, developes hours after an injury. This paper will
deal majinly with the latter eondition.

It is known that trauea, burns, hemorrhage, etc.
cause seocondary shock, but the exact way that the patho-
genesis of shock takes place is not known. Volumes
have been written on the theories of this phenomenon,
but it is not within the scope of this praper to cover
all of these theories, so that this discussion will bde
limited to the more impartant findings at the present
time.

16



Before starting with a discussion of the patho-
genesis of shock it might be fitting to review the
physiology of the peripheral ciroculation. The exchange
of material betwsen the blood and tissue cells 1s acoom-
plished by the capillaries. The hydrostatic pressure
within the capillary tends to force water and solutes
through the walls into the tissues, and the osmotic
pressure of the particles in the blood has the opposite
effect. Filtration usually ocours through the arterial
segment of the capillary because the hydrostatic pres-
sure exceeds the osmotic pressure at that point. On
the venous side of the segment, however, the adove rela-
tion is reversed and absorption ocours. These forces
under norinl conditions neutralize one another, because
they are about equal. (21)

At the present time there are two main schools of
thought as to the primary cause of secondary shook:

(1) the toxemia theory of shock; (2) the theory of
local fluid loss. (6)

Aceording to the former theory, it is belleved that
a toxioc agent is formed in the injured tissues and is
carried throughout the body exerting a widespread effeot
upon the vascular system. The followers of this theory
believe that histamine or a histamine-like subdbstance 1is

17



picked up at the wound site and that it is this sub-
stance which exerts its depressor action on the c¢ircula-
tion. It is known that histamine, besides csusing a
fall in blood pressure, also canses increased permea-
bility of the eapillaries. Certain c¢linical observa-
tions seem to support this theory. For example, it has
been shown that a tourniquet applied to a damaged 1limbd
appeared to postpone the development of shoock. It has
also been shown that amputation of a contused part
favored recovery from shock. These observations were
explained on the basis that the toxic products of the
wounded tissue were thus prevented from entering the
general circulation.

Cannon and Bayliss (6) seamed to have finally esta-
blished the toxemia theory when they published the
results of their experiments. These men ocrushed the
limbs of animals and reported that a fall in blood pres-
sure did not ococur as long as the vessels of the injured
part were occluded. When the circulation was restored,
the blood pressure dropped. Other workers have failed
to corraborate these findings, however.

Gatoh (21), however, is an advocate of the theory
of local fluiada loss in production of shock, and believes
the total effect to be due to a eombination of causes--

hemorrhage, venous obstruction, and endothelial damage.



He stated that the trauma causes rupture of arteries
and veins, from which blood 1s extravasated into the
tissues. This blood will then produce venous obstruc-
tion and 80 cause inoreased filtration from the capil-
laries of the obstructed veins. Also, because of the
added damage to these capillaries from anoxia, aldumin
will be lost into the area.

Blalook (6), also, believes that the reduction in
blood volume and consequent fall in blood pressure ocan
be entirely accounted for by the escape of blood and
plaama £rom the vessels at the site of the trsums.

His experiments consisted of bruising a limb with a
hammer and then comparing the weight of the traumatized
1imd to the normsl. He oconcluded that the guantity of
blood which accumulated in the injured 1limd was suffi-
cient to account for the fall in blood pressure. Clini-
oally, however, it is knowmn that not all cases of trau-
matic shoock could be explained on this latter theory,
for as MoIntyre (22) has ssid, "Every surgeon has seen
patients develop shock during an operation in which
hemorrhage appeared negligible and trauma minimal or
nil.”

Gateh (21) regarded it as "an established faot
that the symptoms following extensive burns are due to
injury of the ocapillary and sndothelium.” He stated



that the theory of toxemia cannot account for the phen-
omena, and that it gives bded results when applied to
treataent--that is, that it 1s dangerous to administer
water to theae patients in an effort to wash out the
toxin or toxins as advocated by the exponents of the
theory of toxemia. This writer went on to state that
the symptoms seen after burns (edema appears first in
the burned ares, later appearing in other areas; pati-
ent, at first, has a normal color but later becomes
cyanotic) are what would be expected, from Starling's
hypothesis, to ocour after injury to 2 large amount of
capillary endothelium.

He drings out this relationship as follows:

"1. The heat causes sericus injury to a wide
extent of capillary endothelium.

2. Blood plasma escapes in large gquantities
into the tissues around the injured
capillaries, thus producing edema of the
burned area.

Je¢ The loss of protein by the blood at the
site of the ipjury gradually lowers the
oamotic pressure of the blood until it
is no longer able to absord water whioh

. has passed from the capillaries in un-
burned parts of the body, thus resulting
in generalized edema. Thias process leads
to oongentration of the blood and cya~
nosis.

Phemisgter (23) has recently done some work on the
mechanism of shock. He favors the theory of local fluid

loss.
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W¥hile the exact mmchanism of the production of
shosk cannot be definitely stated, echeles (24) brings
out an important physiologic factor. This is the so~
called arteriovenous ammstomoses. These anestomoses
occur in many parts of the body, but are especially
numerous in the smell intestine. They are belileved: to
be for the purpose of shunting the bdlood directly from
the arteries into the veins in those areas in which
metadbolisnm is temporsrily low.

The dianeter of these aenastomoses is quite s lot
greater than the capillaries of the same regiom. If,
in a large srea of the body these anastomoses would
stay open for some reason, the peripheral resistance
would be low. Also, the capillary bed of this regtion
would become anoxemic and might become permeable to
plasma and finally to red blood eella.

Kecheles (24) goes on to say that "if, in a large
area like the splanchnic bed; the arteriovenous anasto-
moses would open, and if, furthermore, no vascular ares
camparsble in size to the splanchnic would sompensate
by vasooconstriotion, systemic blood pressure would
drcp to low levels.” The writer also stated that "at
the same %time, venous return to the heart would in-

crease at first, and even after some loss Of plasma has
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ogourred it may not shom mnch change for some time, a
fact whioch has been found to ocour in shock.” As yet,
very little is kmowm conocerning the phyasiology of the
arteriovenous anastomosis, dbut this writer stresses the
possibility of its importance in the productiom of
shocke.

MoIlntyre (22) is of the opinion that two or more
disturbdbances operating togethsr may be the answer to
the complex chain of events present. He balleves that
blood-fluid loss, vasosonstriction, and anoxia may be
the important factors, and that possibly eortico-adre-
nal funotion, capillary poisona, and heavy sedation are
contributory causes.

He brings out the point that while there is no
evidence that vasoconstriction alone produces shook,
most surgeons are of the opinion that lsbile apprehen-
sive patients are generally more prone to shock, than
the phlegmatic. This author also states the pertinent
fact that vasomotor effents due to anxiety are much
more likely to be important faectors in man than they
are in experimental animals, Moclntyre goss on to state
that the unstable autonomioc ¢ontrol of "nervous”™ pa-
tients may be a contridbuting factor in the woduotion
of shoek.
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A 00ld clammy skin, ashen cyanosis, and apathy
following trauma, burns, etc., is said to be character-
istic of secondary shock. #hile low blood pressure is
one of the important signs of ehook it must be remem~
bered that this is a relatively.late sign (28). Mahoney
and Howland (35) state that the blood volume may de=
crease by as muoh as 50 per cent and the blood pressure
remain mormal because of vascoconstriotion.

Since there is diminished blood volume and blood
pressure, the pulse rate is fast and thready because of
an attempt on the part of the heart to kegp the tissues
supplied with oxygen. The basal metabolic rate is usu-~
ally lowered because of the fall in blood pressure and
insufficient oxygen supply. The temperature is usually
subnormal. A leucocytosis, often es high as 20,000,
usually occurs after severe trauma. (87) Because of
decreased blood volums, a hemoconcentration oocurs
{except in early hemorrhage). The red blood cell count
may be 6 to 7 million; ths hemoglobin may be up to 120.

Since low blood pressure, etc. are relatively late
signs of shock, what are the means by which we can tell
the condition of the patient with regard to progrosis?
Becheles (24), working with laboratory animals, has
found that one of the best indices of the oomdition of



the animel is the carbon diocxide content of the dlood
plasme. "This value indicates the degree of acidosis,
which in itself 15 a function of the intensity and dura-
tion of the tissue ischemia and anoxia."”

Probably, the most impartant part of the treatment
of shook 18 the restoration of the blood volume and so
the blood ressure. "At present, shole blood and hlood
plasams are the most effective availabdble agents for in-
ereasing and meintaining the ciroculating blood volume."™
(6) The indications for whole blood are wmhen the shoek
has resulted primarily from hemOorrhage. Ilasma is best
for those cases in whioch the number of red blood cells
is normal. Many cases 0f shook occur im whioch hemorr-
hage plays a part in the production of the syndrome.

In these cases Bisgard (28) states that enough whole
blood should be administered to replace that whioh was
lost, and supplement with plasms.

48 an index of the amount of these fluids to be
restored to the body, Dr. derdbert Davis, in a lecture at
the University of Nebraska College of ledicine, offered
the following: (1) for every point the hemoglobin is
over 100, S0 ocubic centimeters of plasme is needed;

(2) for each point the hematoorit reading is above nor-
mal, 100 ocubic centimeters of pleasms is needed.

24



Besides the above impartant treatment, it 1s neces-
sary to relieve these patients of pain; to see that they
are kept sarm. Bisgard (28], however, brings out the
impartant fact that these patients must not be overheated;
for with an increase in temperature there will be an
increase of tissue metabolism resulting in an increased
demand upon the circulation. One must also not forget
that oxygen therapy is an important aid in the treatment

of shock.
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HYPOTENSIOR IE ACUTE INFECTIOUS DISBASES

In most of the acute infectious diseases, there
usually oocurs a drop in blood pressure, although the
drop 1s more marked in scme than in others. In general,
the extent of the fall varies directly with the degree
of the fever. There are, however, exceptions to the
rule. The type of infection, the genersl oomndition of
the patient before the infection, and the faot that in
aome instances the blood pressure is influeneed more by
the toxemia than by the pyrexia, all act to upset the
above rule.(5)

Various factors enter into the production of hypo=-
tension in the acute infectious discsses. As
Friedlander (5) points out, during the height of the
fever the blood flow, especially in the capillaries, is
slower than in health. Such relative capillary stasis,
therefore, would be a factor. In those infections in
which there ococurs cloudy swelling of the heart musocle,
the resultant weakened heart action would tend to cause
a fall in blood pressure. During convalescence from
prolonged fevers there often occurs a loss of splanchnioc
tone whioch would thus tend to produce a relative stasis
of bdlood in the splanchnic vessels and 8o a deoresse in

the blood pressure.
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1. Typhoid Fever:

Except for a slight transient rise at the on-
set of a relapse, the cowse of the bdlood pressure in
this condition is progressively downward, Of ocourse,
with the advent of hemorrhage the pressure drops sharply,
(Frisdlander, 5)

2. Pneumonia:

According to this author hypotension is found
more or less marked, in the ma jority of cases of pneu-
monia. Two factors are involved in its production:

{a) from the mechanical embarrassment of the right heart
due to the exudate in the lung, and (b) from the effect
of the toxeamia upon the vasomotor centers.

3s Influenza:

Borach (10) states that is is in this disease
in which the blood pressure reaches its lowest levels.
He reported that in 50 cases in 1918, the average sys-
tolic pressure was 89 and the average 1astolic pressure
was 53 mm. of Hg. He made the statement that while
hypotension occurs in 3.5% of normal soldiers, it ocours
in 100% of the soldiers with influenza. Friedlander (5)
noted that the hypotension persisted for a long time
after all of the acute manifestations of the disease had
passed. The lowered blood pressure results from lack of

vasomotor tone and decreesed action of the heart.
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4. Diphtheria:

There 1s usually a marked hypotension in the
acute cases of diphtueria. (15) The causation of the
decrease in pressure is from the same factors as those
in influenza, namely, cardiac and vasomotor.

5. Cholera:

The systolic blood pressure falls markedly in
the algid stage of this disease. The diastolic press-
ure does not fall propartionately so that a decrease in
the pulse pressure occurs. The hypotension is due 1'30 a
loss of plasma from the ciroculatory blood. The resultant
polycythemia causcs an insrease in the viscosity of the
blood, 80 that in this disease the causative faotor of
the hypotension is the change in the blood volume.(5)

6. kalaria:

Although marked hypotension has been found in
many of the more severe oases of malaria, this finding
is not always present. "1t is, of ocourse, much more
common in chromic malarial cachexia."(5)

7. Typhus Fever:

Both the sys®lie and diastolioc blood pressure
are usually very low in this condition. Because the
beart does not show as marked myocardial damage as in
typhoid, Friedlander (5) is of the opinion that the
hypotension is not of cardiac origin, but is prodabdly
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due to toxic vasomotor depression.
8. Trichinosis:

It has been found that marked hypotemsion
comnonly occurs in severe cases of trichinoasis. Because
Gruber (5) found that in the severe cases there was
marked degeneration of the heart muscle, the lowered

blood pressure is probably of toxic myocardial origin.
HYPOTENSIOR IR CHRONIC DISBASES

l. Tudberculosis:

dihile marked hypotension is the rule in advan~
ced tuberculosis, it 18 a variable finding in the ineip-
ient stages. Samuel (29) is of the opinion, however,
that low blood pressure is almost a constant finding in
this disease. The exast pathogenesis of the low pres~
sure is mot known; Johmson (27), however, believes it
to be due to the weakened heart musele.

2. Syphilis:

Friedlander (5) pressnted clinical evidence
which seemed to indicate that syphilis of %he adremals
may produce marked hypotensiom. For the most part, how-
ever, there is nothing oliaracteristic ebout the blood
pressure findings in the im jority of cases of cardio-
vascular syphilis.
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3« Addison's Disease:

iarked hypotension is one of the outstanding
clinical featurss of Addison's disease, although it 1is
not present in every case.(lS5) The exact mechaniasm of
its production 1s not knowne.

4. Bronchial Asthma:

Roberts (15) states the low blood pressure, '
whioh usually ocours in this condition, is due to a lack
of vasomotor tone, and that this lack of tone is prob-
ably ue to an enaphyleetic reaction as a result of a
toxic split protein circulating in the blood stream.

S5+ Focal Infections:

Chronic infections of the teeth, nasal sinuses,
gall bladder, ete, are often accompanied by low bleood
pressure. Acoording to Lortemsen (S0) there is a toxin
produced in these infections which depresses the vaso-

motor system and lowers the arterial tension.
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ORTHOSTATIC HYPOTEBSION
(POSTURAL HYPOTENSION)

Orthostatic hypotemsion is a disease of unknown
etiology, ocharacterized by marked postural change in
blood pressure with symptoms of weakness, digziness, syn-
cope, eto., whioch are relieved when the patient resumes
the reclining position.

Since 1925, when Bradbury and Zggleston (31) first
reported three cases of this syndroms, there have been
about forty acceptable cases of orthostatic hypotension
Teported in the literature. This condition seemingly
ocours at any age. There have been two cases reportaed in
children, a boy 1l years of age and a girl 13 years of
age.(32) There have also been numerous cases reported in
elderly individuals, some with marked arteriosolercsis.
Because Of the small number of cases reported in the
literature, it would seem that this ocondition is relative
ely rare. It has been suggested, however, that postural
hypotension may be much more common than formerly thought,
if one were to record the blood pressure of patientas,
exhibiting weakness, etc. on ochange of position, in both
the supine and erect positions,(33)

"Man would have syncope while standing upright if it
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were not for certain adaptive mechanisms which tend to
meintain a constant cerebral blood flow.(34) When in the
standing position the amount of blood present in the up~
per part of the body is decreased. This occurs because
the vascular bed in that portion of the body below the
heart is dilated by a high hydroatatic pressure, and
because the high capillary pressure causes an increased
filtration of fluid from the bleod stream and a decrease
in plasma volume.(34)

In the normal person, however, three adaptive mech-
aniams take place which prevents the above condition
from bappening. These are: (1) the central nervous sys-
tea, from the vaaomotor center, causes vasoconstriction
of the peripheral arterioles. {(2) the second adaptive
machanism 1is also a function of the nervous system, and
consists of reflex acceleration of the heart rate.
Mao¥illiam (35), while studying the case of Croll and
buthie, found that in normel individuala, "the slower
heart rate in the horizontal position, as compared with
the sitting, is essentially due to the action of the
carotid sinus reflex, while the gquicker rate in standing
is mediated through arfferent impulses from the lower
limba.” He believes that, "both pulse rate and blood
pressure ad justments in the standing posture are influ-
enced by afferent impulses from the lower limbs,



apparently originating in some part of the vasculer
oircuit in thess limbs."” (3) a third mechanism is

also nscessary, especially with prolonged standing.

That mechanisz is musole tonus. These three mechanisms
do not remain equally effective under all c¢conditions.
Thelr capadility is greatly reduced when the temperature
is raised. The oiroculation becomes impaired in people
who stapd for a long time on a hot day, beoauie vaso~
dilatation 1s needed to evaparate the heat, thus nulli-
fying the peripheral vasocamnstriotion. There is also a
variation of these mechanisms in some people during the
day, the adaptstion being more effective for these indi-
viduals in the evening. It seems that in these there 1is
a loas of the normal responses during the .long pericds
of recumbency at night and this is graduslly regained
during the day.(34)

While the exact etiology of this eondition is, as
yet, unknown, the majority of the authors agree that
there is a failure of the normal vasomotor reflex to
operate. That this eondition ocours as a result of an
abnormali ty of the sympathetic nervous systea is sug-
gssted by the frequent ocourrence of anhidrosis. And,
since it has been shown that the disturbdbance is general~

ized, the lesion must be in a sympathetioc center or an
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afferent pathway controlling the entire reflex response,
or i1t must be a widespread disturbance of the efferent
pathways or nerve endings.{(36)

Brown, Craig, and Adson (37) noted that postural
hypotension developed in patients with hypertension
after the sympathetic fibers have been removed from ves-
sels below the diaphragm dy resection of the anterior
roots from the 6 thoracic to the 2 lumber vertebdra.
Evidence bas shown, however, that the disturbance pro-
bably lies in the central nervous system. Ghrist and
Brown (33) interpreted the disturbances in their cases
as being due to a "lesion" of the nervous system affect-
ing both the sympatuetic and parasympathetic systems.

In five of the six cases studied by Ellis and Haynes (36),
however, all of the abnarmal responses could be explained
on the basis of a disturdance of the sympathetic nervous
system alone, without the assumption that the parasympa-
thetic system is involved. Failure of the heart rate

to rise on sssuming an erect posture was explained by an
abaence of sympathetic stimulation.

Further evidence that the lssion is centrally loca-
ted is the frequent associstion of this syndrome with
disease of the central nervous system, especislly with
tabes dorsalis. Of the 40 cases of this condition so



far reported, 15 have been associated with tabes dor-
salis. Strisomer (36) was the first to point out this
assoclation. He considered it to be due to a distur-
bance of the vasomotor regulation, probably due % in-
volvement of the centers in the spinal cord which regu-
late blood pressure.

Conclusive evidence, however, that the postural
blood pressure reflex passes through centers in the
brain and is not a spinal reflex is offered by Ellis
and Haynes (36). One of their patients had a traumatie
section in the upper part of the dorsal spimal cord.
There was complete severance of the control of the brain
from the spinal ocord. "The faot that marked postural
hypotension ocourred in this patient indicates that the
reflex arc was interzupted, this baving undoubtedly tak~-
en place in the pathways leading from the brain."™ One
of Jeffers' (38) patiemts showed marked impairment of
reflex vasomotor funotion. He. presented a classical
pisture of orthostatic hypotension and a definite lesion
of the brain was found--communicating hydrogephalus,

The exaot location of the disturbance in the brain
is not known for certain. It is most likely in the hypo~-
thalmus, for it 1s generally held that this region is
more concerned with the interrogative funotion of the
dody than the hindbrain.(36) Also, in the patients with



assocciated tabes dorsalis.an Argyll-Robertson pupil
was present in eaoch case. And it has been shown in
tabetic patients that the lesion produsing the pupillary
changes 1s in a region close to the hypothalmus.(36)

Recent studies by Maoclean and Allen (39) suggested
that ths defect in postural hypoteasion is not a defect
in arteriolar vasoeconstriction but rather one in the
maintainence of adequate return of venous blocod to the
heart. These authors stated that the vascoonstirieting
drugs have proven dissppointing in the treatment of
this disorder. They also stated, however, that these
drugs, such as ephedrine and peredrine, have given symp-
tomatic relief and that they have prevented the falling
of the Dlood pressure to & 1ow level when these patients
stand. These beneficial results, however, were only
temporary in two of their cases.

Besides measuring the blood pressure in different
poaitions together with the recording of the heart rate,
these authors performed the Flack test upon each of
their subjects. This test consisted of dlowing agzinst
a column of meroury, thus inocreasing the intratharacic
pressure; the verious return fails to the extent that
there is a marked decrease of the filling of the heart,
a decreased ocardiac ocutput and subseguent failure of the



periphezral pulse. 4 positive Flack reaction was con-
sidered one in which, with the subjeot erect, the radial
pulse disappeared within a period of 10 seconds follow-
ing the start of the blowing and did not returnm as long
as the blowing could be maintained. Those subjeot ex-~
hibiting the symptoms of orthostatio hypotemsion gave a
positive Flack test. These authors themn suggested that
a positive reaction of this sort showed that there was

a defect in the "potential™ of venous return to the
heart when the patient stands.

Their supposition was that the site of the above
defeot was in the capillary-venous bed of the lower ex-
tremities, since the orthostatio symptoms and signs and
positive Flack reactions are abolished when the lower
extremities are separsted from the general eiroculation
by cuffs inflated adout the thighs. They also stated
thet, beoause of the rapidity of the onset of the symp-
toms after the patients assume the erect posture, the
rapid transudation of ocirculating fluid into the tissues
of the lower extremities could not explain the eirocula-~
tory defeot. Their evidence, therapeutiocally, howaver,
tends to show that this might be a faotor. These
writers made no attempt to explain the anhidrosis and
hyphidrosis, which have ocourred in most cases, by their
theory.
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While investigating different therapeutic proce-
dures, lisclean and Allen (39) noted "that patients
with orthostatic hypotension appeared to improve symp-
tomatically ani objectively during the daytime and that
this improvement had disappeared in the mornings after
sleep in bed at night.” These authors implied from this
observation that these patients had lost some of their
ability to adapt themselves to changes in posture as a
result of either sleep itself or as a result of the
recumbent position in which they slept. These workers
then suggested that these patients should lie in a semi-
inclined or "head-up” position. Their results with this
type of treatment were quite good. Not only were the
subjective symptoms relieved but objectively the dblood
pressure and pulse rate did improve in some cases.
They found that rest on an ordinary flat dbed far a night
or for several nfghts was sufficient to cause a recur-
rence of the symptoms. Some of the patients with ortho-
atatic hypotension, however, were not benefitted at all
by the so~called "head-up"” position. The reason for
this is not known.

These authors concluded that rest on the tilted-up
bed prevented loss of postural adaptation which the pat~
ient had gained during the day. "Whether this gain



results from readjustments of aotivity of the autonoiio
nervous system to the muscles in the walls of the veins,
whether there is a change in the tone of striated musocle,
an increase in the ocontent of extracellular fluid in the
extremity, an increase in the volume of ocirculating
bloocd, or an intrinsic inorease in venous or capillary
tone 1s at the present time impossible to say."(39)

They now believe that the improvement is due to an in-
orease in blood volume and a definite inorease in the
content of the extracellular fluid in the lower extremi-
ties. They assume that the increased pressure of the
extracellular fluid would prevent in some degree the pool-
ing of blood in the legs when the patients stand. These
writers make the "tentative suggestion that the ocontent
of the extracellular fluid in the lower extremities is
increased by the "head-up® posture and prevents poolimg
of venous blood in the legs as a result of increased
tissue pressure. The rsturn of vemous blood to the heart
is thus maintained in a fashion approaching normal."(39)
Corcoran, Browning, and Page (40) treated a case of
orthostatic hypotension with the "head=up"™ position.
They oconfirmed Maclean and Allen's oconclusions as to the
effectiveness of this type of treatment. These authors

were of the opinion, however, that the defeot was due to
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2 lack of normal vasocanatrictor response when the peat-
ient assumed the upright position.

Laplace (41) presented a case of postural hypo-
tansion with signs of tabea dorsalis. There was recur-
rent complete disappearance of the hypotensive reaction
in thia caae which caused the disorder to remain un-
recognized for seven years., Of the experimental work
performed on this case one was the effect of arresting
the blood flow to active muscles. In normal individusls,
active movements of an arm or leg to which the circula-
tion hes deen arrested is followed by s rise of bdlood
preasure. Thia ia due to a vasocomstrictor reflex, the
receptor endings of which are located in the muscles of
the limdba (and probadly elsewhere) and are presumably
stinulated by the local acocumulation of tissue metadbo-
1lites. In laeplace’s patisnt the rise in dlood preasure
was very great., For example, in the standing position
the blood pressure was adbout 85 millimeters of Hg. sys~
tolic and 80 diastolio. After the circulation was arres-
ted in the legs by compression of the thighs, the dblood
pressure rose to 210 systolic and 145 diastolic in two
and one-half minutes. A similar though not so great a
rise waa noted when the circulation waa arrested in the

@rhe
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Laplace's findings in this case seem to support
£l1is and Haynes' theory as to the mature of orthosta-
tic hypotension as against that of laclean and Allen.
Laplace stated that it is very unlikely that simply
arresting and releasing the circulation in the forearm
could producs such extreme and rapid changes in the
blood pressure except by means of reflex effects upon
the arterioles.

Additional evidencs presented by lLaplace as being
in favor of a defective reflex vasoocnstrioctor mechaniam
was as follows: with fluorosocopy of the patients he
noted that the size of the cardiac silhoustte were less
than might reasonably be expected if the volume of ven~
ous return to the heart was the only factor involved in
producing the fluctuations in blood pressure noted
above. He also noted that sweating disappeared in his
patient with orthoststic hypotension, which, he stated,
is in ocontrast to the profuse sweating which ocours in
normal subjects when venous return' to the heart is de-
creased to the point of oritically lowering the arter-
ial pressure.

As to the site and nature of the lesion which inter~
rupted the vascoconstrioctor~accelerator reflex, laplace
offered no explanation. He pointed out that the inter~

ruption was neither complete nor permanent in his case
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as evidenced dy the subsidence snd then recurrence of
the symptoms at varying intervals. He is of the same
opiniorn of other writers who presented cases of ortho-
static hypotension associated with tadbes dorsalis that
the lesion is in the hypothalmic region involving the
autonomic reflex center. ILaplace stated that "the rise
in blood pressure, induced by the above method, would
seem to result, under the circumstances, from a "break-
ing through” of stroager afferent impulses when weaker
ones were ineffective. Likewise the gradual disappear-
ance of the hypotensive syndrome {(as ooccurred in this
case) miéht result either from a progressively increas-
ing number of physiologic afferent impulses or from
fluptnationa in nerve conductivity at the site of the
lesion due to local metabolic ohanges."(33)

Stead and Rbert (34) proved that the primary
cause of orthostatic hypotension was not the pooling
of an abnormal amount of blood, but was presumabdbly an
abnormsl response to the poocling of a normal quantity
of blood. 'Their method of determination of the dasal
blood volume consisted of the use of the photoelectric
microcolorimeter which, combined with the application
of arterial tourniquets, measured the volume of blood
- in the lower extremities with the subject in the bori-

zontal and in the standing position. Two normal



subjects and two patients with orthostatic hypotension
were used for the test. In the recumbent position the
lower extremities of the two patients with postural
hypotension contained 13 and 20 per cant respectively

of the total blood volume. Under similar conditions, the
lower extremities of two mormal subjects contained 13
and 19 per cent respectively. On standing, there was no
significant difference in the amount of blood in the
lower extremities of the subjects.

Stead and Ebert (34) oconcluded that "in orthostatic
hypotension there is a fall in arterial pressure when
the patient is in the upright position because normal
vasoconstriction does noi occur when blood is pooled in
the portion of the body below the heart. They presented
the following observations as proof of the absence of
normal vasoconstriction: (1) A marked drop in disstolic
pressure ocours when the patient is in the upright posi-
tion; ) marked pellor does not coccur in patients with
orthostatic hypotension; (3} the shunting of a given
amount of blood into the extremities produces a muech
greater fall in arterial pressure in patients with post-
ural hypotension than in normal subjects.

This failure of vasoconstriotion in reeponse to a

fall in blood pressure could result from: (a) loss of
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intrinsic tone in the capillaries and arterioles, or
(b) interference with the reflexes which regulate the
arterial pressure. Stead and Ebert presented evidence
that the arterioles and capillaries were functioning
normally by the fact that, when heat was applied locally
vasodilatation occurred in the vessels of the extremi-
ties, and when cold was applied locally, vasoconstric-
tion resulted. "Postural hypotemsion in these subjects
is, therefore, a disease of the sympathetic nervous sys-
tem, in which the reflexes that control the level of
the arterial pressure do not function properly."”(34)
Although 1t cannot be definitely stated whether the
lesion is central or peripheral in the sympathetic sys-
tem, these authors were of the opinion that the defect
was centrally located.

The relationship of orthostatic hypotension to
dysfunction of the endocrine glands has been brought °
out quite frequently in the literature. DJuggan and
Barr (42) reported a case of a negro with Addison's
disease in which there was a merked drop in blood pres-
sure, associated with vomiting and extreme dizziness
when the patient assumed the erect position. Ghrist (33)
showed that some patients with Addison's disease showed

a marked drop in blood pressure when they stood.



Schellong (36) brought out the association of some
cases of postural hypotension with disease of the pitul-
tary gland. He found that the orthostatic syndrome has
oceurred with patients ahowing the clinical manifesta-
tions of Simmonds' disease and may be relisved by the
injection of a preparstion of the anterior lobe of the
pituitery gland, iils evidence was decided not to be
satisfaotory enough, however, to definitely link up the
condition with this gland. "It is possible, however,
that certain disturbances of the glands Of intermal
secretion may so affect the funsctioning of the vaso-
motor system that postural hypotemsion occurs.”

Croll and Duthie {3b) observed in their case that
the patient showed signs of a latent pulmonary tuber-
culosis (occasional hemoptysis and a dense X-ray shadow
of probable ecalcarecus nodes in the left lung).

Brsdbury and Eggleston (31) noted the presence of pulmon-
ary tuberculosis in an autopsy of one Of their patients.
It 18 intereating to note that as far back as 1916
Sewall (43) moted the apparent relationship betwseen the
instability of the blood pressure and the "potentially
tuberculous individual.”

According to Bradbury and Eggleston (31) in their
report of the first ocase of orthostatioc hypotension, the
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diagnosis of this condition {8 dependent wpon the
following signs and symptoms: (1) syncopal attacks on
changing from a eupine position tc & sitting or upright
position with a drop of the systolic blood pressure to
shock levels; (2) anhidrosis; (3) increased distress
during the heat of the summer months; (4) slow and un-
changing pulse rate with the marked variation in blood
pressure; (5) slight decrease in the basal metabolic
rate; (6) signs of slight and indefinite changes in the
central nervous system; (7) blood urea at the upper
normal level. Other symptoms in Bradbury and ¥ggleston's
cases were: (1) more urine excretion during the night
than during the day; (2) loss of sex desire and impo=-
tenoy; (3) a false general appearance of youth in com-
rerison to the true age; (4) secondery anemia.

The essential points in the diagnosis of this con-
dition are the complaints of dizziness upon e¢hanging
from a supine to an erect position and the prompt re~
lief of symptoms by resuming a reclining posture. This
type of symptom varies from slight vertigo to actual
fainting. 7The diegnosis is confirmed by taking blood
pressure readings in both the supine and erect positions.
Uther associated symptomns as found by Kieker and Upjohn

v (44) were temporary blurring of vision and involuntary



closing of the eyes. They noted that in one case the
hands and feet became cyanotic during the erect posture.
There was also present numbness, tingling, and slight
convulsive jerking of one of the armsg.

Allen and Magee (45) explained some of the symptoms
occurring in their cases. The nocturia was explained by
the fact that the amount of urine excreted at night was
greater because of the higher level of blood pressure
when the patient was recumbent. A number of workers
ran phenosulphopthalein tests on meny of their subjects.
The results of Rieker and Upjohn are quite typical:
supine excretion in 2 hours, 35 per cent; in the sitting
position 11 per cent. These findings can be explained
upon the same basis as that for the nocturia., Allen
and kagee explained the increased sweating of the left
".upper extreamity as probably being due to the hypohidro-
8is in other regions of the body. The deficiency in
vision, which occurred when the patients would stand
quietly, was apparently due to cerebral anemia. The
improverment which resulted on walking was because of an
increase of blood pressure and pulse rate. The writers
did not explain the patient’'s attacks of hemianopsia and
aphasia alone, but rather on the basis that possibly
there were patchy areas of sclerosis of the cerebral

arteries present, the patient being 68 years old,
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For some years Thomas (46) observed two cases of
transient aphasia and paralyeis from orthostatic hypo-
tension. Both patients were elderly and had advanced
arteriosclerosis. The attacks could be produced by
tilting the patient from a recumbdbent position upward.
The writer concluded "that the patient suffered from
arteriosclerosis which was particularly marked in the
cerebral artery supplying the area of the dbrain which
controls the right arm and right leg (the regions of
paralysis). When he arose from the lying or sitting
position to the erect posture, his blood pressure fell,
and when this fall reached a certain level, ischemia
of the bdrain occurred.” This manifested itself by para-
lyeis in the area corresponding to that supplied by the
most sclerosed vessels.

Chew, Allen, and Barker (47) presented six cases
and reviewed the literature on orthostatic hypotemsion.
They presented the following chart of the symptoms and
signs of this syndrome:

(See Fext Page)
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Davis and Schumway presented a case report which
is quite typical of patients with orthostatic hypoten-
sion:

Je.L., white male, age 40, complained of pro-
found weakness, dizziness, light-~headedness, stag-
gering, and 4ry skin. !ie was worried because he
had been told he had a "hiddean" cancer. He had
been physically tired for the past 7 years and
profoundly weak for the past 18 months. He stated
he always felt better during the winter months.

He rested a great deal of the time because he felt
better while recumbent. When he arose and walked
around he felt light-headed and noticed blurring
of vision and staggering. He had been troubled
with severe constipation all of his life. History
by systems negative.

67 inches tall and weighed 155 pounds. - 7as
no evidence of myasthenia gravis or Addison's
disesse. FPhysiocal and neurological examinations
were negative except for the change in blood pres-~
sure and pulse rate on change in posture. BMR
record: ~16 and -~10. laboratory negative. X-ray
of gastro-intestinal tract negative.

Blood Pressure in mm. of Hg.

Supine Sitting Standing
lst Exam. 96 60 88 58 55 ?
After Benzedrine

Sulphate 126 %74 102 64 83 40
Pulse Rate/min.
lst Rxam. 68 69 80
After Benzedrine
Sulphate - 96 93 100

After use of benzedrine sulphate the patient's symp~

toms were relieved somewhat.
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Stead and fbert (34) brought out the differences

between patients with orthostatic hypotension and those
patients who show postural fainting following acute
infections {(this symptom probably ocours in these in~
stances because of poor muscle tone following the 1ll-
ness) or loss of blood. The fall in systollic and
diastolic pressure before the onset of symptoms is more
rapid and much greater in orthostatic hypotension. 1In
postural fainting the diastolic pressure tends to remain
much the same until just before the onset of syncope.
The heart rate in orthostatic hypotension is unchanged
or shows a moderate inorease, while the heart rate
increase in postural fainting is usually greater. Also,
"subjects with postural hypotension may remain symptom
free while standing as long as the systolic pressure
remains as high as 60-70 mm. of Hg." while normal indi-
viduals with postural fainting are frequently uncomfort-
able if the systolic pressure is lowered from 180 to 90
mm. Of Hg., and marked symptoms ususlly develop when the
systolie pressure falls to 80 mm. Hg. Syncope ococurs

in subjects with postural hypotension usually without
the extreme pallor, nasusea, and sweating which usually
charaoterizes other types of postural fainting.

Bradbury and BEggleston (31), in evaluating their

52



patients, first thought of Addison's disease. They
eliminated this condition, however, by the absence of
the typical features (pigmentation of the skin, extreme
asthenia, etec.) and, by the fact, the condition did not
progress during the several years their patients were
under observation. FPartial or complete heart block was
ruled out by an electrocardiogram. "The ordinary syn~
copel attacks are usually due to transitory vagus stimu-
lation from emotional or other temporary reflexes and
are not dependent upon the effort to maintain the erect
posture,” Transitory oardiac disturbances as a ocsuse
for the cerebdral anemia was fuled out by the electro-
cardiogram. 3Zpilepsy was rather easily ruled out bdby
the relationship of syncope to posture; hysteria ruled
out in a similar manner. Orthostatic hypotension must
be ruled out from Stokes~-Adams syndreme; this acoompli-~
shed by the electroccardiogran.

Fo cure, as yet, has been found for this condi tion.,
Falliative therapy, therefore, is the only thing to be
done for these patients at the present time.

%hile Allen and Magee ((5) reported that vaso-
constrictor drugs were of little value in treating this
ocondition, most authors seem to agree, howsver, that

vasoconstricting drugs such as ephedrine, amphetamine,
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and paredrine are gquite successful in alleviating, at
least in part, the symptoms of orthostatic hypotension.

Jurant (19) has used ephedrine sulphate in dosages
of 3/8 to 3/4 grain, three times a day, quite success-
fully. 1Its undesirable side effects in some patients,
however, was such as to stop its use. This writer
_believes that amphetamine sulphate is more often the
drug of choice, because it is more frequently effective
without any unpleasant side sotions. He used this drug
in dosages of 10 to 20 milligrams upon arising and again
at noon. He found that in some cases it was necessary
to give an added amount later in the d?y. This, however,
sometimes caused insomnia in some of the patients.

It has been found that paredrine hydrobromide
acted only on the peripheral sympathetic meschanisms and
80 caused no cerebral stimulation with resultant insom-
nia., This latter drug may be given in 20 milligram
doses every two hours during the day, and may be used
in addition to the two-dose amphetamine schedule mentioned
above. One must remember, however, that vasoconstriocting
drugs should not be used in elderly patients with vascu-~.
lar disease. In these patients non-medicinal thera-
peutic measures, such as rest in the "head-up" position

referred to previously, may be tried.



Some authors have used benzedrine in the treatment
of this condition with fairly good results. Feoples
and Gettman (49) used this drug in their cases and

obtained an average increase of 24 mm. of Hge.
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CONCLUSIONS

While essential hypotension is not considered a
disease entity--in fact, it may be compatible with
robust health and longevity--one should not forget,
nevertheless, that underweight individusls complaining
of fatigue, etc. with low blood pressure the only
subjective finding, can often be aided greatly by
graduated exercises and dietary measures.

Low blood pressurs is a common finding in a
number of acute infectious diseases--for example, typh-
oid fever, pneumonia, influenza, diphtheria, cholera,
malaria, typhus fever, and trichinosis.

Several chronic diseases show a lowered blood
pressure as part of the syndrome~-namely, tuberculosis,
syphilis, and Addison's disease.

It 18 very essential to begin treating acute
hypotension (shock) early, and probably the most impor-
tant part of this treatment is the restoration of the
blood volume by the administration of doth plasms and
whole bdlood.

Because of the small number of cases reported in
the literature, orthostatic hypotension is considered
to be a quite rare condition. If, however, one were

to record the blood pressure of patients compleining of
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orthostatic weakness, fatigue, ete., in doth the supine
‘and erect positions, more cases of this syndrome might
be diagnosed. W¥hile the etiology of this condition is,
at present, unknown, the evidence seems to show that
the defect 13 in the central sympathetic nervous sys-
tem. The treatment of orthostatic hypotension is un-
satisfectory, but should, nevertheless, consist of both

medicinal and non-mediciml treatment.
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