


Lufe Stress
AND
Essential Hypertension






Lafe Stress

AND
Essential Hypertension

A STUDY OF
CIRCULATORY ADJUSTMENTS IN MAN

BY

STEWART WOLF, MD
Profestor and Head Department of Vedserne
Unseernity of Okluhoma School of \ledicine
Supertisor of Clintcal Actiratres

Oklakome Medical Research Foundation

PIILIPPE | CARDON, IR, MD

Sentor daniatant Surgeon (R) USPHS
National It etu ¢ of Mental Health N ational Inatitutes of Health
Bethesda {id [nstrustor 1 Wedicme Georpetown Uniwersaty
School of Uedicrne

EDWARD M SHEPARD NMD

Instructor s Wedeine
Corn N Unuernly Vedseal Col'ege
Asntstant Attending Phymeran
New York Hospial

HAROLD G WOLFF, MID
Professor of Medierne (Neurology)
Cornell Unazermty Medrcal Colle 2
Al ending Physiesan
Mew York Hosprtal

BALTIMORE
THE WILLIAMS & WILRINS COMPANY
1955



Corynronr © 1955
THE WILLIAMS & WILKRINS COMPANY

Made sn the Unsted States of Amersco

Labrary of Congress
Catalog Card Number

COMPOSID AND PRINTED AT THE
WAVERLY PRESS INC
Bavrwome 2 Mo U 8. A



PREFACE

ssentis] hypertension has prov ed to be one of the most elu
stve e drcal problems of our day Although the underlying
hernodynamic changes are fairly well understood the mechamsms
whereby the changes are brought 2bout snd the factors respon
sible far actw ating them are still cbscure Tnview of the oft heard
impheations that wear and tear * and “stresses of modern ervlt
zation have sometiung to do with the process, the authors have
set out to review the dats lnking euccalatory adyustments to bfe
experiences
Tn this volume we have tried to pull together into & coherent
statement the results of studies on cardiovascular {unction cor
ned out over the past ten years mn the laboratones of Cornell
New York Hospital ineluding a few supplementary observations
made i the Department of Medstipe at the University of Olla
homa and the Oklahoma Medical Research Foundation Those
colleagues who partieipated m this work are hsted below with
thetr present addre ses and academe connections
Dr Ian P Stevenson Assotiate Professor of Psychiatry and
Medieine
Lowsiana State Unnversity
New Orleans Lowuana,
Dr Charles H Duacan Assoeiate Professor of Mediene
Unisersity of Lousville
Lowsville Kentucky
Dr John T Flynn Asustant Professor of Medicine

Western Reserve Unwersity
Cleveland Ohio

Dr John B Plesffer Asmstant P
D Doveran istant Professor of Medieme

Durham North Carohng
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Dr Herbert 8 Ripley, Professor and Exceutrs e Officer of the
Department of Psychiatry

Umversity of Washington

Seattle, Washington

Dr David T Graham, Assistant Professor of Medicme
W ashmngton Unnversity
St Lows, Missourt

Dr George A Wolf, Dean and Professor of Chintcal Medicine
Umwversity of Vermont College of Medicine
Burlington, Vermont

Dr Robert A Schnerder, Associate Professor of Medicine
Unnversity of Oklahoma
Oklahoma City, Oklahoma

Dr Beatrice B Berle, Assistant Professor of Clinical Pablic
Health and Preventive Medicine

Cornell University Medrcal College

New York City

Miss Helen Goodell, Research Assistant
Cornell Umversity Medical College
New Yorh City

Had all of these collaborators, spread out as they are over the
nation, shared in the authorship of this hook, the job of producing
1t would have become so unwieldy as to be virtually impossible
Nevertheless each one 1s m a sense responsible for part of 1t
Although references are given n the text to orniginal published
work, we would nevertheless Iike to tske this opportumty to
thank them 2ll for the experience of sharing this work and for
allowing us to represent them m thus communeation

We also wish to thank our technical assistants Mrs Mary
Ann K Angel, Miss Dorothy Dingfeld Mrs Barbara Graupner,
Mrs Jane Marsh, Mrs Ebzabeth Mills Mr Olver Wainter and
Mr David Greenberg Thanks are also due Miss Helen Kolson
for valuable help 1n preparng the manuseript, Miss Shirley Wells,
who helped orgamze and edit the case reports and Miss Ruth H
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Punshy whohelped greatly with all phases especially bibhography,
tables proofs and mdex To all of these ntere ted helpers we
express ordial thanks

We also achnowledge the generous permis=ion of the following
orgamzations and journals to reproduce charts and graphs and
portions of text materal the Unneraity of Minnesota Press, the
Journal of Chimeal Investigation the Annals of Internal Medicine,
the Assoeration for Research 1 Nervous and Mental Diseases,

Psych tic Wedrewne Circulafion, and the New York Academy
of Medieme

The investigations reported here were supported 1a part by
research grants from the National Heart Institute of the Na
tional Institutes of Health Public Health Service and the Com
monwealth Fund
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CHAPTER 1

SCOPL OF THE PROBLEM AND METHODS OF
STUDY

12 blood saseular syetem 1s responsible for nounsinng the
cells of the body 1t v essels penetrate virtually every organ,
provid 1ntercommoumcations among certamn organs and serve to
integrate thewr achvities Changes 1n structure and function of
any of the bodily organs may be related fundamentally to changes
m bload flow or m the contractile state or the permeatnlity of
vessels Pressure changes 1o an organ related to adjustments o
hemodynamics may slso be of importance as 1n the glomerult or
1n the sinusouds of the liver or spleen When as 1 some discases
and bodily disorders structural changes implieate the vessels,
vasculitts and pex‘ﬁ ascular inflammation may occur or there may
be degeneratine changes 1n the vessels themselves
The behavior of the heart and its tributary vascular channels
15 largely subject to control by autonomic nerves locally manu
factured chermcal vasomotor substanees and by chemicals within
the general airculation as well as by mechanieal stimuli Some of
these alterations in  ascular behavior reflect themselves as changes
i secretory funetion as in the stomach as excretory function
asin the hidney and as changes n permeability of vecsels They
also may be mamfest n the form of panful distention of vessels,
as1n mugrame headache
Some farms of hydrocephalus gluucoms, and detmatibs owe
thewr mechamisms pnmanly to alterations n vascular function
Blood vascular alterations are siso of leadun,
f::;}l\:z:fzg\:l:xsm: imd uleerative coltis In fact flammation
= y azomotor adaptation The consequences of
1

g importance in hepatic
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the vasomotor adjustments depend on the locality m which the
changes occur Thus, constriction of cransl artertes may mnduce
neurological defieits of varying degree, and dilatation, headache
Vascular engorgement in the turbinates, on the other hand, causes
stuffy nose and may trap pathogenic organisms i the nasal and
paranpsal spaces, leading to nfection Elsew here the consequences
of vasodilatation and vasoconstriction vary with the site In the
shan vasoconstriction conserves body heat In the efferent arteriole
of the glomerulus 1t increases the pressure of urme filtration In
the hver, pressure changes resulting from vasomotor effects are
manitfest 1 the arteriovenous shunts of hepatic cirhosis Even
more widespread pressure changes 1n the venous svstem occur as
part of the syndrome of congestive heart fatlure, or m the artertal
system as arterial hypertension

Tt 1s an old storv that changes in function of the heart or blood
vessels accompany emotional reactions, such as anger or excite
ment In fact, wherever vasomotor adjyustments hav ¢ been studied,
for example 1n the eye, the nose the <hin, the stomach, the colon
and 1 the general arculation, 1t has been shown that they are
subject to mfluence by meanngful hfe situations If vasomotor
changes are ultimately shown to be important m the production
of vascular degeneration, 1t follows that threateming hfe situa
tions may be an important factor in arterio and arteriosclerosis
and the complications consequent thereto

Our aim 1n the present study was to mnvestigate as many aspects
of cardiovascular function as we could and to observe the circum
stances under which each one was altered The component expen
ments 1 this program, as already achnowledged n the preface,
have been carried out with several mdividual callaborators For
the most part the detmled descriptions of these studies have been
published elsewhere and are referred to at appropriate pomnts in

the text
MeTnons
Two hundred and sixteen patients with varous cardiovascular

disturbances were collected and followed m a spectal clmic No
attempt v as made to select patients for any purpose whatsoever,
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of our hnown interest 1 personality adjustment m

‘:e‘;zt‘\l:m‘sn}i‘; 1o dizease 1t was wmevitable that a relatively lnrge
pumber of patients with obvious emotional problems gravitated
o thas chme Qthers, however were gathered entirely at random
and without reference to their hfe adjustments All of the patients
were studied with respect to bachground and Life expenence, ath
tudes and aspirations These data were gathered from face to face
Interviews with the patient and other members of hs famaly,
dreams associations £hips of the tongue, gestures and behavior
One hundred and thirty Gve presumably healthy subjects <erved
os contrals for the vanous test procedures B

Tn many mstances a diars record was hept from day to day i
which events attitudes and reactions were correlated with the
oceurrence of symptoms of cardiovascular disturbances When
such obrersations mdicated tedly the temy !
between events provocative of sigmficant personal confhet and
measurable changes m cardwovascular funetion, one had pre
sumptive evidence that the two might be related The alidity of

this susmeion was then tested m a short term expenmental ob
servation

Tae Sreessvul INTERVIEW

Recordings of the cardinssenlar function 1 question were
made dunng a control pertod of suitable length while the subject
was relaxed and at ease At an appropnate moment the topie of
suspected confict way wntroduced for discussion When the rear
tion to this maneuver meluded a measurable cardiovaseular
change the evidence was considered to have been strengthened
After several minutes the experimenter attempted to terminate
the stress penod by reassurance and efforts at drsersion When

the disturbance could thus be turned off 1t could be {
cluded that the hife atuation and the ¢ o

ardiovascular response were
wdeed conneeted or that the topie discussed o
wasse
type of the relevant conflict Futable proto
It 13 sipmficant that vage
a discussion of every topic

ular changes eould not be wduced by
ably be sensitive Tt was

o whieh an individual weuld presum
possible 1 many instances howey er, to
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acquire, after a brief conversation with the patient, a sufficient
Knowledge of the patient’s life experience and the course of his
disease to select for discussion a relevant topic that would call
forth a measurable cardiovascular response

The means of measuring cardiac function ncluded continuous
electrocardiographic tracings This enabled one to record heart rate
and rhy thm as well as the shape of the electrical complexes

Radiographic measurements of heart size were made from time
to time 1n all patients Tests of exercise tolerance were also made,
using the pulse as an mndicator and also the form of the electro
cardiogram and ballistocardiogram

Estimations of the renal blood flow were made 1n normotenstve
and hypertensive subjects using the para ammohippurate and
mulin clearance methods of Smith and his assocates (1) Artenal
pressure was estimated from frequent sphy gmomanometric read
gs 1n either arm under a vanety of circumstances and following
such test procedures as the immersion of the hand 1n cold water
In one group of patients the contractile state of the small capil
laries and venules of the skin of the forearm was estimated by the
use of D1 Palma’s ring (2} In another group of patients, wn tilro
measurements of clotting time and blood viscosity were made
using the silicomzed tube method and the viscoscimetric technic
of T’ang and Wang, respectively (3) Appropriate periodic exam
mations were made of the vessels of the retinae, of the palpable
arteries m the extremities, the state of circulatory competence
with reference to cyanosis and evidences of congestive failure
mcreased 1venous pressure and changes in circulation time The
heart sounds were frequently heard through the stethoscope, the
urine was examined and periodic tests of renal function were made
Lipoprotemns were measured in a few mstances

Many observations were made with the ard of the ballsto
cardiograph This instrument was particularly swtable because of
the ease and frequency with which recordings could be made
during the course of an interview without disturbing the subject
This convement device does not allow for the measurement of
cardiovascular dynamics with a lngh degree of precision but there
1s hittle doubt that ballistocardiographic tracings reflect hemody
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namse changes brought about by adjustments m stroke votume
and peripheral revistance Following &f\&ms:hcfml- e\nm;:rl"e,c :
i or p ne g

Ei‘;i:‘;g;:h culated from the balhist fographic data were n
the <ame direction as those determuned 10 other laboratones by the
wse of the cardiac catheter and the Dick gasometnie prneiple

In stuatons where there were rapid swings of eardisc output
and peripheral resistance above and below the base line, the re
sults from the two methods did not correspond well and the
ferences as to dircetion of changes are hence less certan On the
other hand, when adjustments were slower without quick changes
from one direction to another rehable mferences concermng
darection of change conld be drawn In any case, the balbsto
cardographic data are u.ed as wdieating direction of change
without attaching quanirtatie sigmficance to them The terms
‘strohe volume  ‘cardiae cutput’ and ‘penpheral resiciance
are therefore used 1 quotation marks

A short entical revien of bathstocardiography, mcorporating

the results of standardizing procedures earned out with the in
strument used will follon 1 Chapter VI

Swvanary

Circulatory responses i areas of the human bedy other than
those traditionally conmdered to be cardiovascular have been
treluded m the present<tudy For detecting alterations m cardio
\ascular dynammes, only those methods which afforded a nuni
mum of discomfort to the patient and the least powible disturh
ance of the expenimental “ituation were used Promunent among
expenmentally applied stimul has been the “stressful intery e
1 whieh topies of knawn threatening, srgmficance 1 the subgect"s
Ife were mtroduced for discussion v hule the wndicators of cardio
vaseular function were bewng recorded
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acquire, after a brief conversation with the patient, a sufficient
knowledge of the patient’s hife evpertence and the course of his
disease to select for discussion a relevant topic that would call
forth a measurable cardiovascular response

The means of measuring cardiac function mncluded continuous
electrocardiographic tracings This enabled one torecord heart rate
and rhy thm as well as the shape of the electrical complexes

Radiographic measurements of heart size were made from time
to time 1n all patients Tests of exercise tolerance were also made,
using the pulse as an mdicator and also the form of the electro
cardiogram and ballistocardiogram

Estimations of the renal blood flow were made 1n normotensive
and hypertensive sub)ects using the para aminohippurate and
mulin clearance methods of Smith and hus associates (1) Artenal
pressure was estimated from frequent sphy gmomanometric read
ngs 1n either arm under a vanety of circumstances and following
such test procedures as the immersion of the hand 1 cold water
In one group of patients the contractile state of the small capil
lartes and venules of the shin of the forearm was estimated by the
use of D1 Palma’s ning (2) In another group of patients, i titro
measurements of clotting time and blood wiscosity were made
using the sihcomized tube method and the viscoscimetrie techme
of Tang and Wang, respectively (3) Appropnate pertodic exam
mations were made of the vessels of the retinae, of the palpable
arteries 1n the evtremities, the state of circulatory competence
with reference to cyanosis and evidences of congestive failure,
mecreased venous pressure and changes in circulation time The
heart sounds were frequently heard through the stethoscope, the
urine was examined and periodic tests of renal function were made
Lipoprotemns were measured i a few mstances

Many observations were made with the aid of the ballisto
cardiograph This instrument was particularly swmtable because of
the ease and frequency with which recordings could be made
during the course of an mterview without disturbing the subject
This convenient device does not allow for the measurement of
cardiovascular dynamics with 2 high degree of precision but there
1s hittle doubt that ballistocardiographic tracings reflect hemody
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There are good hologiest precedents for postulating 2 bodily
reaction ‘as i ** ot m anbeipation of some arcumstance Perhaps
the most farmbar 15 the aeceleration of sahvary and gastne secre
ion dunng $he pleasurable contemplation of eating It wss not
surpnsing therefore, to find that when subjects were fambiar with
the experimental procedure, which meluded s penod of exercrce,
they often developed the charactenstic hemodynanue changes
while they were lying on the balhstocsrdiographe table 1n antier
pation of exertse or merels dunng a discussion of exercise
Whether or not the balhstocardiogram gives an accurate indica
tion of stroke volume or penpheral circulators resistance, 1
certainly reflects changes m hemodvnamues 1t 15 therefore sig
mificant that changes identieal with thove associated with exercise
were obrerved dunny the mere thseussion of musculsr effort and
perhaps more stnhanply dunng stress mithout the conscious anties
pation of exernise Simularly of eource, bnsk wncreases o salivarny
wnd gastrie secretion have been described mnat only 10 ant
tion of eating but dunng stress d with al
(6) Following relatively mid exertion undertahen duning penods
of stress excessne and prolonged cardiovasculsr changes have
been found to occur (61)

The everaise stimulus used 1 these studies was the “two-step
test of Master, m which the subject ascends and descends two
9 meh steps for one and one half mmutes the number of tnps
ggyfiatdm;ted to the age sex and weight of the subject (7) Most

ests were done m the mornmng under basal canditions but
a fex were performed at other times of the day not less than two
hours after the last meal Refore beg b
gomng observahons the syb
tects rested on 8 bed for approximately 20 wmutes

Heerr RATE ANp  Canoriac Ourpey
S}udxes of exercise tolerance” m olving heart rate, electro

and Hall g 1. ;

T Braphic pattern were carried

‘.135 subjects and reported by Dunean, Stevenson and the:)r“tcgln
eaiues § 1a 53) Of the group 8 were healthy, asymptomatic
g: n:x; 1 had complawmis of palpitation and fatigability with
Without exertianal dy<pnea but no demonstrable heart disease




CHAPTER II

CIRCULATORY ADJUSTMENTS ASSOCIATED
WITH MUSCULAR EFFORT

MUSCULAR effort 15 a familiar stimulus to cardiovascular
function On the basis of the predictability 1 degree and
duration of chanpes evohed by measured amounts of exercise
varous workers have devised tests of adequacy of cardiac func
tion and of cardiac reserve

Bnefly, expected changes mnclude temporary tachycardin and
merease 1 the heart’s output of blood with each beat (stroke
volume), with refurn to resting levels at a rate depending upon
the amount of ¢xertion undertaken In healthy subjects changes
1 the pattern of the electrocardiogram do not ordmmanly occur
with exeraise, when they do, they are thought to indicate a de
gree of cardiac insufficiency and a reduction of the reserve capac
ity of the heart

Tests of exeraise tolerance have been difficult to interpret be
cause factors other than exercise are capable of mducing tachy
cardia, mcrease 1n stroke volume (4), and even T wave changes
(5) Promunent among such factors are hife situations which are
either consciously or unconsciously threatening to the security of
the mndividual Situations of plessurable anticipation may alse be
associated with tachycardia and an mcrease i strohe volume
1t 18 as if the bodily changes were occurring 1 preparation for
exertton, eg fighting, runnng away, or active participation mn
some pleasurable situation When exercise 1s actuaily undertaken
under such eireumstances, the cardiovascular adaptation may be
excessive or unduly prolonged during recovery, as if a much
greater muscular effort had been anticipated

[
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she saw little Her brother was a dnving successful young man
:‘tlxgmby fus example and to some extent by direct ?A‘v‘?sm“ld‘"‘mﬁ
hugh standards of performance on the patient When her e “; s‘sd
marred the patient had to assume & Jarge share of the housenork uader
¢he direction of her brother Intenscly sensitive o the opimons of others
she became excessnely preoccupied with neatuess and effcienty and
disturbed by changes in her routine At 18 she marned & man who was
amuable but Jacking 1 iutiative and who earned less money than ghe
did When she was 22, three years after the death of ber father of coro-
nary disease, her mother unable to live harmomously with her elder
daughter came to Ine with the patient The older woman, a diabetie,
was nind demanding and ustidy The patient found her mother's be-
havior focreasmgly trntating She could neither chastise nor modify her
Howeser ehe was deeply dependent on her and pnided hersell on toler
ating her maother when her sistet had been unsble todoso In this setting
of confliet and anxiety palpitations began and continued until the pa
tient came 10 the hospnal one ) ear later
The patient appeared 23 4 neatly dressed, <lender woman with an
earnest intense manner She had rapid heart action (henrt rate 90)
and warm most palms There was no evidence of structural heart dis
ease The electrocardiogram was pormal as wasg the basal metabolm
(minus 4 per cent) The patient s eyes were prominent and the hds
widely opened She expressed her feehnge haltingly and with evident
uneasiness about an entirely new experience Her sensitivity nas dem
onstrated by her statement that even the discussion of someone ¢he s
tline s evoked palpitations i her She complamed of palpitations when
on the subway chuefly in the mornng on the way to work, rately in
the ey enng after work
At her first visit exererse tolerance a3 estimated from the pulse rate
was considerably 1mpaired 23 shown i Figure 1 As the pauent was
foliowed 1 the chme succes.ine tests of evercise toletance were made
The second 3est was made a few days after the sudden death of the pa
tient s mother to which she reacted with consderable gutlt and de-
pression Although the resting heart rate w23 Jower on this day, the ever
€. tolerance ©.a8 )mpawred more than on the previous day D’unng the
nterviews which followed the patsent was able to talk more freely abont
ber relations with her parents and brother She gusned some understand
g of her emotronal development and 1n addition Was reassupcd
cermng the condition of her heart about which her s b
added anxety Tn the three months folt ot had given
owing the death of her mother
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The remunmng 16 had hypertensive, arteriosclerotic, rheumatic
or congenttal heart disease

ResvLTs

The 8 healthy subjects showed comparatively little vanation
1 exercise tolerance On occasion, however, over a period of eight
months of observation, each of these individuals deseloped “m
pawred” exercise tolerance during situations provocative of anaety
or anger

The 11 subjects who had complaints of palpitation and mtoler
ance for effort would be classified by some as suffering from neuro
circulatory asthema Essentially, in the absence of structural
heart disease, therr cardioy ascular apparatus overreacted to mnor
exertion and often displayed an “exercise pattern” when no extra
muscular effort was bemg performed or consciously contemplated

In many ways these subjects with neurocirculatory asthema
were similar from the standpomnt of personalty adjustment as
they were mn their characteristic cardiovascular adjustment They
were tense and timid and very sensitive to the hostihty of those
about them They hved wn an msecure world full of emergencies

For example

CASE A* Impawed exercise lolerance assocrated with periods of anziely
n a young voman with symploms of neurocirculalory asthenia
A 24 year old housewrfe came to the New York Hospital with the
complaint of palprtations w hich she had had for a yeir Other symptoms
were tightness tn the throat, pamn m the left chest, difficulty i breathing,
and light headedness The symptoms came on more often when the pa
tient was sitting than when she was active Palpitations were particularly
distressing after meals and duning any stressful event or disturbing con
sersation On Sundays when she nas at home and relaxed she was much
better
The patient was the youngest of three children mn an immigrany
Pohsh Jewish family Her father was & butcher Her mother busied her
self 1n hs shop and spent little time with her children The patient’s
older brother 11 years her semor, largely took the place of her father, of

*Tettered cases are nonhypertensive patients, hypertensive patients
are designated by numbers which correspond to those i Table VI



CILCULATORY ADJUSTMENTS I\ MUSCULAR LFFORT 11

father a fireman who was acerdentally Killed when the patient was in
fus twentyes Flis mother had died when he was 14 He became a easusl
srre.ponsible person who was sexuplly promscuous and who lacked
imtigtine mmsworh He became a cteam ftter's helper but aide-stepped
a1l opportumties for promation m bis trade because of an unmillingness
¢o assure further responsibihty In hus mddle thirties he began to ne
with a Protestant gul who had already been marned twice and who nas
<eparated from ber second husband When he was 38 she hore hum a
chuld His palpitations began three years Iater when s Wie finally
acleved & divarce from her second husband and yequested that he go
through with b promuse to merry bet He felt unequal to the burdens
of warmage and contimvally put her off He beearne <exually impotent
and began to note patpitations

Durng hus earfy visits i the chme s rate was alnaysrapid usually
in the neighborbood of 130 On Jus first visit s blood pressure was
160/100 but, thereafter was recorded 1 the neighborkood of 120780
Physical exanunation elect snd Tadwol
of the heart were entirely normal The patient was 8 td by percon
who svaded the eyes of s terviewer and talbed only with effort
sbout his own feelngs Anxiety was always promment and he was
largely preoecupied with gloomy forebodings of the future He was
{nghtened about the condition of Jus heart He beezme v¢ry dependent
upon the phyueian ashe was onus wife expres.ng very little hostihity
dsrectly The shghtest unplanned for eecurrence made Inm very anvious
Dunng a period of ohservation w the chme from December, 1947 to
March 1949 there was close correlation between ns pulse rate at regt
snd immediately after exercise and his generaf state of seeurity The
balhstocardiographue pattern cotresponded m similar fashion, 1ndicatin,
mc&ed stroke volume  at times of stress ' &

en the patient fir ¢ visted the hospata) e

but finaily bronght humself to sccept n:\;p welcomef;: fs;:}rln;?sz med(
bus refationship with bis common law wife After thix event :;é’nu:
assurance of support at the hospital he entered & penod of relats ;
cunty and relaxation Anxiety attachs and palpitations grad ;Ye:
womished and exereise tolerance mmproved A Litle Iater he ped
suth anuncongensal fellon worker with whom he ¥as unabl t“‘u pared
bortihties for fear of losng hus job &, of anxery m;; O‘E‘t?hmg ©
ouce raare mneres.ed ai )
pasred agan Ln{etc;e :gt:xor:‘:c;’ :‘:\?m’y ereresse toleraner became 1m

work &
vomgiste du.appearante of symptoms nd smproved ance more with
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H
€ 120
A
R e
T
100
R
A 90
T
e ©0
70
(1]
B2 B2 B2 B2 ez B2 B2
smng\us 1 0 1 NO LPR:ssuR:
severe  OCATH OF O30 sruprams AT work
MOTHER  geTTER RETURN OF SYMPTOMS

207748 3/22/48 5/22/48  6€/B/AB  MB/4B 279749 3s8749
F16 1 Variations in exercise tolerance from month to month m a
patient with symptoms of neurocirculatory asthema The heart rate was
recorded before (B) and 2 minutes after (2') the standard Master exer
cise test

the patient gradually improved and became free of symptoms Enercise
tolerance was then normal

The patient remarmed completely well for another seven months At
this time she arranged for her husband to obtain work at her factory,
mtending to resign from her own job and have a baby Her boss, who
had obliged her by employing her husband, hinted that he would dis
charge himif she left the company The patient felt frustrated and tense,
but was unable either to express her feehngs to the boss or leave her
job In this setting she had a return of the former symptoms i mlder
degree Although her resting pulse rate was only shghtly higher than it
had been, exercise tolerance was impaired and continued so for some
months thereafter

CASE B Impaired exercise tolerance associaled with periods of anztety in
a tense fumid man with symploms of neurocirculatory asthena

A second patient with severe symptoms of neurocirculatory asthema
whose pulse rate reflected marked exercise mtolerance, but who dis
played no evidence of structural heart disease, was & 44 year old steam
fitter’s helper who for three years had had repeated episodes of palpt
tation, fatigability and weahness He was the second child of an Irsh
Catholic family of seven ehildren He had been particularly close to his
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CASED Houseunfe with mulral stenosis wchose exercase tolerance tmproted
wth reduced annety

A second patient was a 4u-y id h fe

who complmined of pal
pitations at rest as well as upon exertion for the previous four years
8he was found to have an enlarged heart with rutral stenosis and insuffi
ciency Frequent extrasystoles were noted For almost 20 years pnor to
the on<et of her symptoms the patient had wavered 1n her attachment
to two men One she had loved but feeling unsure of lum she had mar
Tied the other one who appeared to be stronger but proved to be unhind
As her hushond increasingly rmaltteated her she finally resolved to
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Such changes as are observed oceasionally m normal subjects
and frequently 1n those with “neurcairculatory asthensa,” charae
terized by an intolerance to exereise, would not be considered of
grave 1mport by most chmicians and many would attach no ehm
cal sigmificance to them when encountering them n patients
without structural heart disease The same findings, howeser,
observed m a patient with valvular heart disease, mght have
been interpreted as mndicating an wmpairment of cardiac resere
and might, therefore, have led to an undue restriction of the pa
fient’s activities

The remaimng 16 patients with vanous forms of structural
heart disease were simularly studied All of these patients com
planed from tume to time of exertional dyspnea and palpitations,
which could reasonably be attributed to the structural disturb
ance 1n the heart It was observed, however, that these symptoms
accurred at pertods of stress and disappeared altogether during
periods of relative seremty, although the structural defects of the
heart remained unchanged For example

CASE C Young woman wrlh patent ductus arleriosus whose exercise {ol
erance smproved with increased self confidence

A 22 year old girl complained of weakness, dyspnez palpitations
and dizzmness She had always been warned to take 1t easy” smce a
heart murmur was discovered 1n childhood Later folloving an un
satisfactory love affair she became depressed and developed piipy
tatsons She became more and mare concerned about her heart She was
found to have a patent ductus arteriosus wheeh was sdentified by angro
cardiographic exammation

For 10 months she was followed in the chinie gnen strong reassurance
and an opportumty to talk over her troubles As she ganed confidence
she became more relaxed and her sympt of effort o dis
appeared In Figure 2 are shown the comparative exercise tolerance tests
during the early period mn the clinic, as compared with the findings dunng
the latter part of the perrod of ob<ervation It 15 noteworthy that the
evercise tolerance was still tmpawred but to nowhere near the degree that
1t had been early 1 the course Obwviously the congemtal deformity i
the heart had not changed durmg this period
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that the changes induced dunng exercre were anmilar to those
ocenrring dunng stressful mterviews In 14 of these mstances the
heart rate immedately after exercice nas nearly wdentrcal with
that achieved dunng anwety and therefore the electrocardio
graphie compleves were fully comparable In 8 of these the EhG
during stress was wdentical to that followng exerace In 4 the
changes during stress were greater than those induced by exercice
and 1n 2 wstances the changes sere gualitatively different

The changes obeerved 1a the ERG of one <ubject sre shown n
Figure 3 Thts patient, 32 years old at the time, had svmptoms of
paipitation and reduced exercse tolerance but gave no enidence
of structural heart diseace except for the LhG, which was nor
mal at rest but m which T waves becarne inverted dunng exererce
or dunpg a stressful mtersiew Seven vears later the patient still
showed no further evidence of heart dheen e

The mechanisms responsible for these EhG changes cannot be
stated on the baws of the data st hand They may melude coronary
sscherma or perhaps merely sympathetie stimulation The n
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drvorce hum  Palpitations began during the period of making this de-
ciston As she found diffieulty 1n detaching herself from her hushand she
became anxious and tense, blamuing both men for her unhappiness

The exercise tolerance at the height of this persod of personal conflict
was defimtely 1mpared Her pulse rate three minutes aiter the standard
exercise was still over 100, and measurements of the IJ nave of the bal
hstocardiogram mdicated that “strohe volume® wes nearly double that
of the resting value Follow:ng this, during a seven month period of
observation at the chinie, where she was grien considerable emotional
support and an opportumty to discuss her conflict, her symptoms greatly
improved A second evercise tolerance test indicated great improvement
The pulse rate three minutes after exercise was slower than the resting
rate and the ballistocardiograph mdicated less elevation of “stroke vol
ume” than before

The relevance of stressful situations to sertous disturbances in
cardiovascular funetion has been studied by Reiser, Ferns,
Levine (8), and recently reviened

ELECTROCARDIOGRAM

Ordinarly when there are changes 1n the pattern of the electro
cardiogram during esercise, the assumption 1s made that there 18
8 disturbance of cardwc nutrition In the present study 19 pa
tients displayed changes in ST segments or T waves of a degree
considered sigmhcant accordng to the cntera of Master (9)
following exercise performed during a pertod of stress Siv of the
19, or approumately one third, faed to give any evidence of
heart disease All had the symptoms previously described as
characteristic of neurocirculatory asthema and all but one were
under 85 jears of age The other 13 gave evidence of coronary
arteriosclerosts In 3 patients, 1 with and 2 without other evidence
of structural heart disease, exercise on o day of relative secunity
and relazation produced less change m the electrocardiogram
than comparable exercise durmg ansety

In 5 of the 6 patients with neurocirculatory asthema and in all
13 of those with presumed coronary artery disease 1t was possible
to produce electrocardtographic changes duning an mterview cos
enng pertment personal problems and without excreise or con
scious anticipation of muscular effort The interesting fact was



CHAPTER I

N ING
IRCULATORY ADJUSIMENTS INVOLY
¢ RHYTHM OF THE HEART

Psroxysyal TACHYCARDIA

owesn and his eolleagues stucied 15 patents wath par
oxyemal suncular and nodal tachy cardia and found that
although individual attacks were often preapitated by such minor
events as changes 1 posture, there was an underlying emotional

disturbance which correlated very closely with the occurrence of
attacks (10)

CASE E Attacks of parozysmal aurcular fachycardia occurring in asso-
eaton with the discusston of famaly problems 1 @ patient with
congenstal heart discase

A 60 year old bank clerh and salesman had exhulnted frequent extra

systoles and paroxysmal auncular tachyeardia ntermuttently over a

penod of 20 years The arrhythmias had occurred so frequently over the

past 18 month s to make 1t ympossible for him to continue working
bhortly thereafter he developed congestive failure requinng digitals

He was & rather passive dependent per on, meticulous 1n his speech and

dress who tended to deal with problems by withdranal from them rather

than by decisive action  Exammation revealed a congemtal sbnormahty
of both thumbs and congenital smaliness of the feft arm The heart was
enlarged 1n all dimensions There were loud systohe and diastolie mur
murs over the precordium and frequent extrasystoles when the patient
was snwions Exerenss tolerance was markedly impared with dy spnea
on shght exertion but otherwi.e there was no evidence of congestne
falure Electrocardiogratm showed marked nght axis deviation nght
bundle branch bloch and prolonged PR interval A defect of the nter
sunicular septum was demonstrated by angiocardiography The diag
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teresting thing 1s that the changes with stress resulting from
threats, symbols or interpersonal relations are often similar to
those following exercise

The finding 15 10 Leeping with the general concept outlmed
above—that man during stress may react with his cardiovascular
apparatus as if he were about to engage n strenuous muscular
activaty without any actual awnareness of anticipating exercise
Thus the electrocardiogram recorded during severe aniety m a
man with suspected coronary artery disease must be interpreted
1 the ight of these findings Although the changes may be quickly
reversible and may not always be of such grave mmport as 1s
ordinanly thought, the possthihty that repeated or sustained
situational stress may lead to irreversible changes must be taken
mto consideration 1n planning therapy

Sviniary

Exercise involving muscular work, requiring, 4s 1t does an 1n
crease . peripheral circulation, ealls forth a relatnely uniform
cardiovascular response The extent and duration of the ar
culatory disturbance m these patients, honever, did not cor
respond necessarily with the muscular work performed In fact,
the same response could be mduced during rest merely by the
anticipation of exercise and was often observed under circum
stances of emotional stress without consctous anticipation of mus
cular effort This was true whether the mdicator of reduced ex
ereise tolerance was the pulse rate, the height of the IJ wave of
the ballistocardiogram, or the form of the electrocardiogram It
may be the symptoms of neurocirculatory asthenia are related to
these disturbances n circulatory dynamics and to the fact that
the “exercise” pattern of hemodyvnamie adjustment was often
1 oked without exercise but during contemplation of troublesome
Iife situations
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still able to read large type and was by no means weapactated by her
yperfect vision be dud bttle far herself and subsided 1uto a state of
dependency upon her parents who,1n turn excluded her from the {amly
counsels snd 1o geveral treated her ke a child After the death of her
parents the younger Sister continued this practice assumed supremacy
over the sibiings handied all financisl tran.sctions and vartually diected
the patient 8 e

In her thirties the patient became pregnant without marnage Retro-
spectrvely nt least she felt that the manim olved would have marmed
her but, for the meddlesomeness of her family which drove tum avay
Ter parents urged her to allow her Weptimate child to be adopted, but
ehe elected to rmse hum herself She did so with the help of her family
including financial aid from her father After the death of her parents
and a few years before her vt to the cline she began to note palpita
tions 1n as.ottation With altercations with her mster Bhe finally with
drew from the fatter s home and  went on rehef ’ Dunng sn imterview
w the lab y whle d with the electr ph frequent
extra.ystoles appested as she ansnered the question  How are you
supporting yourself?

The perconality structure, attitudes and general behswior of
patients with extrasy stoles gave evidence of 8 generally defen.ive
reaction In most anwety far outweighed hoshhty and some
times approached abject fear The sndsviduals tended to be timud,
mdensive and passive They dealt with problems more often by
evason than by deasive action

Extrasystoles were often {ound smong patients with structural
heart, disease but also 1n assoeration with profonged anxety and
an attitude of more or less frantie need for defense

AurtcunAR FrerivvaTion

Eleven patents were found to devel
op zureular fibnll
under areurnstances of stressful fe situations hriflation

CASE G Attacks of auneulor fibrillation cotneuding with periods of epe
ctal gtress 1n @ man wath no evdence of heart disease i
Paroxysms of suncular Shrllatian wuth b
e stress may be
E:x‘yr'gnear: and (he:;_xhoccur only under cucumstance!i( 3\:8:;:;&33
& teusion Thus 5 49 year old man 1 & hy
dunng the war year 1941 andin & setting of steadﬁhn::e?‘uﬁ:-elfﬁm-
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nostic impression was that of congemtal heart discase (Lutembacher’s
syndrome) on which arterioselerotic ch had been super d

In childhood the patient had been dommated by several older, over
protective sisters He finally marned but was unhappy because lus wife
seemed to show o greater attachment to her aunt than to the patient
Duning the period when the aunt hived with the couple the patient had
Ius first two episodes of paroxysmal tachycardia After separation from
Iis wife be returned to live with his sisters, where he enjoyed o 10 year
period of freedom from attachs They recurred finally 1n s setting of
friction with s two sisters who, he felt continued to dommate im and
treat him “like a baby ” He thercupon left hus sisters and was agamn free
of attachs until four years later, when they agam recurred m relation to
tension and frustration in his work He felt imposed upon and discrim
nated against by the officials of the bank where he was employed

Thereafter, with the exception of a brief remission during a period of

ployment, he cd to have frequent attacks of paroxysmal

tachycardia up to the time of i first chinme visit three y ears later During
this period he became increasingly apprehensive about his health and
somewhat depressed During the interviews, on two occasions when the
discussion was turned to the patient’s dufficulty with his wife and at the
bank, the heart rate increased abruptly and the P waves of the electro
eardiogram show ed changes in configuration typical of paroxysmal tachy
cardia

EXTRASYSTOLES

In a group of 12 unselected patients with extrasystoles the ife
situation and emotional state of the patient appeared to be rele
vant to the occurrence of the arrhy thma 1n each patient (11)

Enatrasystoles and associated anxiety were observed n these
patients experimentally duning a discussion of topies to which
they were known to be sensittve, or which had previously been
issoctated with extrasystoles

CASE F  Extrasystoles procoked by stressful interview with o mddle-aged
woman who showed no evidence of heart discase

A 55 year old woman had grown up with a stern, dommeering mother

n whose presence she always felt uneasy and & father who was often

Jepressed In childhood she had had frequent mghtmares and it her

yatls She had planned o career in music but abandoned the 1dea at the

wge of 17, after an attack of bilateral chorioretimtis Although she was
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supply 1t mare abundantly bucl he was afrud that any complaint would
Iead to their gving bum even less

As noted, g:e patient was trarkedly obese The blood pressure wag
elevated 1 the peighborhood of 1607110 Apast from the arthythmias
frequently encountered there was lttle that swas remarhable about the
examunation of the heart A stribsng feature noted 1 tins and many of
the other subjects of this group was moderate tachycardia eyen wmith
mus thytho

He visited the laborators one day follovang o pasnfully humbinting,
expertence at the hands of s brother i law He bad as vsual re
stramed humself from speakang of palpitations but noted the sudden
onse* after the episode Flectrocardographie tracings revesled auncular
fbnllaton As he was urged to diccuss the esents Jeading to the attack
e becaroe more tense Ax he bogan to weep and #ob expresaung tasced
feelings of and dep 0 wentneulsr evirasys
tales appeared 24 occurnng In 24 seconds They perasted through
out the sobbing but disappesred completely when he had refaxed The
baae rhythm of aurieular fibrillation continued throughout and the

rentneular rate of 164 remained unaftered dunng the pertod of obser
1ation

CASE H Aurculer fibmilation ezpenimentally trduced by a stressful n
termew wrth @ young woman, who had hod hyperthyrodism
A 34 vear old housewife complatned of palpstations She had not felt
close to ether parent although <he had felt more attached ta hes mother
han to hier father a quick tempered butcher The first 10 years of the
patient 8 bie were spent it Rumama from 1909 1o 1919 She recalled
the uncettled conditro 18 1 Rumana dunng this time the famnes and
the mtasion of the Germans with thesr foraging and raiding for food
The patient desenbed herself as always nervous even as a chld *
Herbusband smd  She hasalwaysbeen snsitive as long s I have known

her and that s since she was about 15 She was
always bas|
very wiilful and hard to manage I youth f i and steo

<be bad had o gouter whi
became prominent when she was ehaut 18 N —
ske marned Her anxety } through o ﬁg:nd“’ 'h"“'shb:‘“"ﬂs 24
blended mto the full preture of b yperth iz was ch i

first by amenotrhes somiting dwaeshe and an inereas 2ed
nenoustiess Later after the onset of exophthalmos, S o Sencral
P o , Parovysmal attacks
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pressure concerned with natronal and mternational affairs dey ¢loped
auricular fibrillation The attack lasted about four days The patient
had & regular rhythm until almost nine years later, when, at the age of
58, under somenhat smular circumstances of sustained tension with
wsomma having to do with the long illness and ultimate death of his
wife, he agam developed aurcular fibnllation This was ended 1n less
than 48 hours by the use of quumdine Thereafter, he agam mamtuned
regular thythm

Sumlar arrhy thmas were exhibited by the following 3 patients
carefully studied by Duncan, Stevenson and Ripley (10) at the
New York Hospital

CASL 1 An altact of auricular fibrillation recorded 1n @ man with an ap
parently normal heart during the stress of humilialion

A 40 year old man had been comng to New Yt ork Hospital sinee the
age of 36 with hypertension and palpitations associated with attachs of
paro<ysmal auncular tachy eardis and suncular fibnilation He was born
of immigrant Russian Jewish parents and brought up m poverty The
mother was the dommant member of the famiy Her attitude was ty
rannieal, and at one time she even had the patient arrested for a mmor
mnsdemeanor He tried a number of jobs haphazardly, but throughout
most of us hie he had supported himself by disposing of 1llicit goods At
the age of 34 he was markedly obese and was found to have a blood pres
sure of 150/105 or hugher At about thus time he had lus first episade of
palpitations

At 36 years of age he married a Gentile gir] who was 10 3 ears 3 ounger
than he was At first they lived separately, she with her parents and he
with his mather, whom he was afraid to tell of the marnage When his
mother ultimately forced him from her household after 2 guarrd he
went to live with his wife and her fanuly He was obhged to necept
from them both financial support and humihation His wife proved to
be, like his mother & domncering personahty They had frequent
quarrels  He resented the patromzng attitude of her brothers, and felt
that s wife had not adequately protected hum from the assaults of
her relatives

In this patient, as w others, overt anvety was prominent He ex
pressed much of lus hostility to s physicians, but 1t was almost m
possible for lum te do so 1n the presence of those toward whom it was
directed He had been and was continually and frustlessly seching sup
port from his mother, wife and relotnves He resented therr fulure to
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Fic 4 Depression of ST segment followed by the appearance of
auncular fibnllation dunng a stressful interview {lead I1)

tatsons hereelf until after he had left the chime The attack stopped the
following monng after the patient had given herself quinidine

Comment

A prolonged PR interval preceding the development of the
arthythmia has been frequently observed 1n patients who change
from regular sinus thythm to auncular fibnllation (12) This has
been considered evidence of vagal activity but eould al o be the
result of other factors mfluencing the conductivity of the heart
The attack of aurtcular fibnllation 1n this patient occurred after
the height of the emotional response (as judged by other critenia)

and when the heart was slowing and presumably receiving more
vagal impulees

Following the above observations the patient was seen several times
m the outpatient department, She entered a peniod of relative cslm 1 her
tife and for three and a half months had no attack whateser Her heart
Tate was noted to be slower Shesaid “Vaybe I am more contented and
at ez.e

Durng this peniod a hysterectomy was performed which had been
previously deferred because of her arrhythmas At the same time her
husband had a mmnor operation Shortly thereafter they were forced to
move out of thew apartment These csreumstances brought back. the

patteny s anwety and attacks of anneular fibrdlation recurred As befare,
Tatigue and stres.ful were the '

pitatmg factors
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ectomy the patient “‘felt like a new person” for about a year Then her
brother entered the Army and her sister 1n law was obliged towork Care
of thewr three chuldren devolved on the patient who, once agam be
gan to have frequent attacks of palpitations

After about a year a second thyroidectomy was performed, but she
continued to be tense and anxious and to suffer from episodes of parox
ysmal auncular fibnllation, many of which were observed 1n the clime
They occurred about twice a month 1 settings of tension and fatigue

She was extremely meticulous about the care of her house, quich
tempered and slept poorly “People annoy me I don’t know why Even
if T go to the theater and someone chews gum, I could seream If things
don't go my way right anway, I scream ” She had difficulty with decistons
She was reserved and tense during interviews and when ashed to relax
became more tense Even when given 04 grams Sodsum Amytal mtra
venously she remamed completely alert and said Iatershe had been afraid
““to let go,” 1 case she might say things she did not want to say

Her chief anxiety was her health She was particularly concerned
about excessiie menstrual bleeding which had been attnibuted to the
presence of uterine fibroids Her grandmother had died of cancer and
she visuahized & similar end for herself

Examnation revealed no enlargernent of the heart and there were no
murmurs The blood pressure was 120/80 The heart rate was usually
accelerated, almost invanably above 80 and more often around 100 X
ray exammation of the chest revealed no [ cardiac configuration
The electrocardiogram, besides showing the tachycardia, revealed the
PR 1nterval prolonged to 021 seconds and a negative T wave n lead
CF: BMR was not elevated at this time

The patient was nterviewed while clectrocardiograms were being
taken Imtially she was extremely tense and anxious and there nas sinus
tachycardia with a ventricular rate of 113 The PR mterval was 020
scconds (Figure 4) The patient’s health was then discussed with her As
ghe described her worries oyer her health she became even more anxtous
than before She spoke of the fear that her menorrhagia was due fo cancer
As she said this she became more agitated and began to weep The heart
rate rose to 140 and then fell again to 128 She continued to be anxious
and a tracing taken 30 seconds later shoned the presence of auncular
fibrillation with a ventricular rate of 158 This arthythma persisted
throughout the rest of the interview, duning which the patient was
strongly reassured and urged to relax She did not become aw are of palpt
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1ness did they exer have to gn e me?” TWhenshewas
?;;e s:a‘i o‘l‘;:);: :::E 1o the United States and shortly thereafter married
Thsere fllowed 2 peniod of depression which lasted for some years dun;:g
& return visit to Europe and finally cleared when she returned to the
United States Thurteen years later the death of her son was followed by
ar depression
: s’fws:ga::it (her‘: remaned well until the age of 56 when, shortly after
the outbreak of World War 11, she undertook to bnng a 15-year-old mece
{rom Europs to the Urited States When the gl armved tolne with the
patient  he was willinl and headstrong The patient rercted to her sn
de and tisobed with unexp) d anger, frustration and de
pression 1t was at this tyme that she had her first episodes of arthythmsa
Fallowing the marnsge and departure of her trouble.ome mece tno yeors
fater the depression lifted the arrhythmiss ceased and the patient was
hle to tesume work Dunng the next five years the only arthythmas
were i the immediate postoperative penod folloning the removal of &
farge meningioma 1o the region of the left sphenaidal tidge Becsuse of
residual loss of function of the left eye the patient was unable to return
towork and when 18 months later her husband s health began rapudly
tofal she agamn became depressed and had frequent attacks of paroxys
mal auncular fibnilation

Parotrsiar VENTRICULAR Tacnycarors

CASE J Attact s of ventricular tachycardia occurnng i assoctation with
stressful events in a confused and wnsecure young man®
A 3% year old maker of orthopedie apphances was ferred to the \ewn
Yok Hooptal i Noverber 1852 beeause of paroysmal tachycardia
He had been 1n good health until June 1945 when he experienced the
shrupt oneot, of rapid heart achion Shuch was a

ccompamed by a sepse of
constriction n the chest and throat and shich ceased abruptly in shout

10 munutes Over the next fne years untit September 1950 he had about

30 such atiacks lauing from a few munutes to two days Dunng attacks

Gistress was only moderate and betwecn attarks he felt well although he
ed it les An el dj

1948 showed ventneular tachyea

rdia Between
arch 1952 he had no cardiae symptoms Bref

an ettack 1 September,

taken duning
September 1950 and M.

This patsent was
oxyomal v t:l:(‘!'ependent)y studied and reported under the titje Par

i 30
¥ Biackleia Amaleof Iot Med 42 630 1o o T A Tz sag
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Thus, one eprsode of arrhy thoua came on after a visit to the gynecology
chime 1n which some musunderstood remarhs of the physician filled her
with anxiety Another occurred when she was ashed f her husband
would eome to the chme to discuss her 1llness with the physicians She
mterpreted this to mdrcate a forthcoming revelation of bad news and
agam with anxiety developed aurrcular fibnilation

CASE I Correlation of atlacks of aunicular fibrillahon wuth difficult hife
experiences over @ persod of ewght years

A 64 year old Jewnish housewife and beauty shop operator who had
had a number of attacks of parotysmal aurrcular fibrillation over a pertod
of eight years had reacted for the past ycar to her husband’s failing health
and the growmg certamnty that all her relatives 1n Europe had been
hilled durmng the war with mcreasing depression and frequency of
arrhythmuas She spent the days at home alone ‘qust thinking, thinking
thinking™ of her many musfortuncs In addition to frequent arrhy thmras
she complained of poor sleep, weight loss frequent erying spells and 4
feeling of hopclessness

The patient nas a serrous, conscientious sclf saenfieing person who
had always taken great pride 1 her work as & beauty operator She was
anxious and worrisome and when first seen rather profoundly depressed
She was quite dependent, seeking support, approval and reassurance
from every possible source Examination showed a surgical defect of the
shull 1n the left temporal region and impaired function of the left cranal
nerves 2,3 4 5 and 6 (residual of operation for 2 memngiome m the
region of the sphenoidal ridge) The heart was generally enlarged and
there was a harsh apieal systolic murmur and a low pitched diastolie
murmur characteristic of mutral stenosts The blood pressure was
196/100 Electrocardiogram showned sinus bradycardia (88 to 55) left
axs and PR imnterval of 0 22 to 024 scconds Durmg the attachs the
electrocardiogram shawed auricular fibrillation with 2 veatricular rate
of 76 to 100

The patient described her father a Hungarian factorv worker as shift
fess, irresponsible generally very easy gong but subject to outbursts of
temper The relationship with lim was never good and she was quite
eritical and resentful of hus lach of responsibihity and affection for his
famly She dentified herself rather with her mother who was an unaffec
tionate bitter, melancholy woman described as ‘always erying The
patient was the oldest of six children to survive nfaney Her ewrly hie
1o Central Europe was one of poverty and deprivation Of her childhood
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warned & German gl and had tno children by her He was captured
by the Americans <hertly before the German collapse Since he spoke
English fluently he sersed as an interpreter and succeeded in obtaimng
some favors for hus fellow prsoners He sctuslly met ane Amencan sol
dier who had been & sehoolmate 1n New Yorh s fellow prizoners con
\inued to Tepard Tom 28 & good German saldser so that he recen ed se-
vere treatment from his captors He was surprised snd angered that
he should b treated as a hated enemy He lost weight to 100 pounds
He had had httle enthusiasm for the German campaign 1n the west but
bad been convinced that the German campaign 1t Rusaia was mn a just
and nghteous cause Fe could not understand why the Trestern Alhes
bad ot Jored GCermany 1n ths wat against Russia While gtill i prison
cemp & few. dags after he had leprned that the Rusaans had occupied
Pastern Germany and that large segments of Eastern Germany would
be ceded to Poland he developed s first attack of tachycardia Soon
after this he was released from prison and returned to Western Germany
to Join tus famddy After & bref period of serving as interpreter for the
Orcupation Forces he went into the wholesale textile merchandising
busipesg with s father w law
Over the following years the business did mereasingly well and the
attacks of tachycardia decreased 1n frequency until they ceased in 1950
Although his famly & economie situation was better than most he be
came convinred that his children would be better off 1f they were rased
in the Umted States Fis parents urged him to come and aseured hum
that there would be good job opportunities here In Decenber 1938 he
brought the famuly to this country
Things dud not go as well as be had expected Living conditions with
bus parents were cronded and he was forced to find an apartment for hia
famuly before he could afiord 1t The only job he could obtan was ma
emall firm which made orthopedic apphantes His duties included open
ing the mal and doing relatively unskilled wark ta connection with the
manufscturing There were several Amencan veterans workin closel;
wth am and there was a good deal of kidding sbout the ann‘ﬁ,g
;:‘; :s:;e The patient became moody and depre.sed, convinced that he
& mustake 1 reburmog to this countrv The attacks of ta by

carcia returned Because of hus absences from worh, s was§ iy
€0 {0 work a3 a clesrung woman His iliness served to de Vh! oreed 1o
of faiture hopelessness and despair He was too mud%pen 1 feelings
esystance— What would people tay? These kmulza " to accept public
eame aver here and tahe our money ** 00t 2 us and then
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attacks occurred in March and Apnil, 1952 A 10 day attach i July, 1902
led to hus hospitalization at another institution with the symptoms and
s1gns of congestive fatlure Electrocardiogram showed ventricular tachy
cardia which reverted to normal rhythm after the administration of pro
caine amude mntravenously His course was compheated by pulmonary
mfarction Two briefer attacks of ventricular tachycardia confirmed
by electracardiogram were treated with intravenous procame amide in
August and November, 1952 He was referred to the New York Hospital
for further evaluation At that time his physical exarmnation, electro
cardiogram and chest x ray were normal

The patient was born 1 a small city 1n Southern Germany, the only
child of upper lower class parents He described both parents as hind
just and considerate, but cold and undemonstrative He characterized
Ius early traimng as ‘typically German ** Though neither parent used
physical pumshment, he alnays assumed that the wishes of either parent
were to be obeyed without question From the time of Ius earliest mem
ories he was extremely neat, compliant and sw eet tempered He does not
reeall having fought with anyone— ‘I’'m a good guy I neverwished any
body any harm

When the patient was 5 years old his parents decided to sech new eco
nomic opportumties m the Unmited States They left him with his grand
parents and came to tlis country When the patient was 10 he joined
them here and remained mn this country, attending school until he was
19 He did moderately well in school, enjoy ed meeting people and partie
wpated actively n sports, eveeling in aggressnve sports He made ac
quaintances easily but had few close friends When he was 19 he visited
tus grandparents m Germany and decded to stay on to complete his

Jary schooling After compl us schooling he entered 2 manu

facturing firm in Germany as a member of the accountancy staff He
did well at s work and enjoyed hfe in Germany The hours were
good, there was promuse of steady advancement there was consider
able secunty and opportunity for recreation including a soceer field and
team mantained by the company He was sympathetic to the Nazi move
ment, though 1t 15 not known whether or not he jomed the party He
resolved to spend the rest of hus hfe in Germany

In 1939 he was drafted mnto the German army He became a noncom
mussioned officer 1 an artillery signal battahon, and served on the
western and eastern fronts During the Russian campaign he nas sen
tenced to five weehs n s labor battalion 1 Poland for having smd that
be wished he were back 1 the United States Duning lus army service he
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Fie o(B)

hus feeltngs about Amenca and Americans caused imtense flu bing of the
faceand ears ¢ the end of one such diseussion he stated, I'mallworhed
up toa pitch T don t feel good T Y stay this way for a week or s Yget
anattack  On one oceasion dunng such a. discussion the patient got up
abruptly and left the room

Althourh the patient was Probably quite aware of the connection be
tueen his feeling states and the attacks he refused to come frequently
to the chmc EvIng 88 an exeuse his need

York Hospta] sto
He was Promptly hospitalized The electmcardmgmm Ehoweed vans
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Fra 5(A)
Fic 5 (A & B) Ventricular fibrillation occurring under stress m an
apparently healthy man without evidence of structural heart disease

The patient was agitated, depressed and discouraged and on the verge
of tears His manner towards the examer nwas smiling self deprecatory
cooperative to the point of servility and never directly hostile Hostihity
towards the examiner was cxpressed largely in terms of critictsm of any
plan of therapy disbelief 1n 1ts possible efficacy and enticism of other
physictans During interviews there was great motor activity, pounding
of the table pounding hs fists into his hands, swinging hus head from
side to side, pacing the room, and rubbing lus face with us hands He at
first denied anger over his present situation but in the same nterview
engaged 1n what were for him unusual outbursts of anger towards his
wife during the time he had been 1n this country  If things keep up
this way I’ll eventually go crazy That thought 1s getting stronger and
stronger When I'm convinced of 1t I'll really go crazy I mught hill some

one then ”
Any discussion of the treatment he recerved in the prison camp or of



CHAPTER 1V

CIRCULATORY ADJUSTMENTS INVOLVING
PERIPHERAL VESSELS

ax penpheral vasculature 15 capable of a mch vanety of
responses loeal, regional and general, to many stimult Such

changes 1n vascular function produce thermal, nutntive and other
effects

TPERIPHERAL ARTERIES

Two familiar syndromes, mugramne and Raynauds disease
provide examples of vasomotor alterations 1n regional artenes
which produce widely different symptoms Both appear to be re

lated chiefly to the attitudes and personality adjustment of the
affected ndividual

Vascular Headache of the Migraane Type

This disorder has been dealt with m detail in separate publica
tions op headaches (14) (38) Bnefly 1t may be stated that the
migraine attack ordmanly starts with a pamless constrniction of
branches of cramal artenes often on one side of the head 1f the
artenial constriction 1nvobves vessels anywhere along the ophie
pathwavs seotomata of vanous types may ocour ¥f1t wnplicates
other areas of the bram other localizng mamfestations mav aceur
dunng the prelunmnary phase of the mygraine attach Most com
monly howeer mugrame involves branches of the external
carotyd artertes outside the skl Thus paller of one side of the
face may be the onfv premomitory sign of an approaching mu
grame headache

The econd phase of the attack 15 arteral dilatation whieh

3t
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ular tachvcardia as shown in Figure 5A and 5B After approumately 2
grams of procame amide intravenously the rhythm reverted to normal
but i the eleetrocardiogram there was snversion of T waves in the pre
cordhal Jeads Temperature, sedimentation rate and white blood count
remamed withm normsl limuts and the electrocardiogram rapidly re
turned to normal His enforeed stay i the hospital was used as an oppor
tunity to emphasize the necessity for his acceptmg commumty help
Through the efforts of the social service worker a job with adequate sat
ary, offering on the job tramming as a machimst, was procured Oral
quimdine was substituted for procaine amude as a prophylactic measure
and the pattent was discharged with the advice to work up to eight hours
daily at sedentary work

At the time of this writing he has been free of attacks for three and
one half months His outlaok 1s optimstic He feels that he and s fam
1ly will be able to adjust adequately to life m this country and that hus
decision ta come to the United States was 8 wise one

Suaany

It has been observed that arrhy thmias including paroxysmal
auncular tachycardia, estrasystoles, auncular fibnilation, and
even the more serious paroxysmal ventncular tacycardia, oecur
n association with troublesome events i the day to day espen
ences of individuals who have no other detectable evidence of
heart disease It would appear that this vamety of dicorders of
earchac rhythm may be precipttated by or possibly fundamentally
related to threats ansmng out of the ife situation It 15 certainly
unnecessary to postulate underlymng structural disease of the
myocardium as a cause of arrhy thmias even m the case of such
potentially serious disorders as aurcular fibrillation and ventricu
lar tachycardia It 15 noteworthy that parovysmal ventricular
tachycardia has also been reported by Harvey and Levine 1n
assoctation with emotional stress (13)
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dev fingers The naals weve bruttle and there was thickening and fissunng
S
* Pl!'kl:eﬁt‘ﬁ:; :fp eight sibhings she had been & quaet, timd child She h:u;-ll
no sex enhightentoent before her marnage ot the age of 16 Her Tusban
(mstreated and beat her The patient bure Inm one chid but devoreed
five years
mrghft:xr:\med)ior he second time 2 the age of 22 Dunng her third
pregnaney (second w second marrage) her busband began to mve her
1es3 money for the hou ehold The subject then feared that her second
husbasd was abaut to mustreat her as had her first She was worned and
enraged Tt was at this time that she had the first panfl attacks 1n her
fingers which were more frequent and more severe durng exposure to
cold
Fygure G llustrates the course of finger temperature durtng, t5a sep

arate obsers ations carned out at o room temperature of 205 C Dunag
the control obseryation extending over a tno-hout petiod and illustrated
by the solid aircles there was po sigmficant drop m finger temperature
and no Raynaud s attack When honever following a smilar stable
hour long contrel penod & discussion of her family difficultaes was ab-
ruptly urdertaken skin temperature of the fingers fell precypitousty 13
degrees centigrade and an attack of cyanoss and pan ensued With
strang reassurance end diversion the attack subsided and the finger

temperature returned to its {ormer level although the room semsined
at 20 5°C

More recently Bey has reported 1colated oecluave spasms of
larger artenes occurring 1n stuations of stress (16)

Cirarngors ARTERIOLES CAPILLARIES AND VENULES

In the studies of Graham the shin temperature and the re
active hyperemia threshold (see below) were employed ps meny
ures of cutaneous vascular function smee they reflect, respectively
the actmaty of the arteroles and the minute vesels (17) Tt \s’

unportant to conmder these two distmet hinds of blo
od v
separatels in view of the facts that the "y

Yy may act independ

and that they determine different aspects of shin re?c):mnm'i‘ll});
artertoles a3 the wte of most of the penpheral resistance to blood
flow control the cutaneous fion and hence determtne the hueoof
the <kin—blueness or redness—because the degree of hemoglobin



32 LIFL STRESS AND FSSENTIAL HYPERTEANSION

allons for painful stretching of the vessel walls by the blood
coursing through them This usually induces a high mtensity
headache, often localized at first, but frequentls becomng gen
erahized before 1t 1s over

Changes mn the cramal vasculature are not the only features of
the mugrune attach There may be also associated metabole
changes, including an 1mtial retention and then duresss of salt
and water, the production of hetone bodies by the Iiver and n
crease m the claboration of thyroid hormone

This whole chain of events 1s typreally set off mn < suntably sus
ceptible person by a threatemng hfe situation Migrame sufferers
as a group are people who Ive by a philosophy of ganing securty
and approval by domg things better than, longer than and harder
than their neighbors Generally, they take responsibility well and
entieism poorly They do not hke to appear off guard and thus
dishike unplanned activities, have difficulty relasing in compangy,
and lach spontaneity Situations which threaten their security si1s
tem are hikely to be the ones that set off attachs nith the char
actenistic diphasic alteration in cramal vasculature

Raynaud’s Syndrome

The second familiar condition w hich v olves peripheral arteries
15 Raynaud’s syndrome In this disorder the circulation of the
fingers and toes 1s periodically compromused by a tight constre
tion of nutrient artertes Color changes m the shin oceur and often
there 1s 1schemic pamn Difficulty 1s much more prominent n
winter than in summer and mdividual attachs are often pre
cipitated by ehmling Threatening Iife situations are egually cap
able of setting off attachs 1 surtably susceptible subjects as shown
by Mittelmann and Wolff (15) and ilustrated by the following
patient
CASE K Induction of an attack of Raynaud s Phenomenon 1n a young

woman during a discusswon of family troubles

The patient, a woman 1n her tinrtics compluned of having had, for
five 3 ears, attachs of patn and cyanosis m her fingers extendng at times
up to the second and third phalanges particularly of the middle and 1n
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the lmear eloaty of flow, mdependently of the m
\&-‘:l:n:;geoc: the arterioles on the quantity of blood delnered per
untt e In these smaller ves<els the exchange of flud and
<« with the tissues occurs

O‘I\;:e:he tnple response of Lewis (26), both Linds of vessels are
dilated The dilsted mnute veseels are responaible for the “red
reaction, and dilated arterioles for {he ¢ flare " Lewis beheved
that 1t was necessan to postulate a third {actor to necount for
incrested capllary permentihty and wheal formation, but s
arguments are not conelusive 1n View of the probabiity, accord
ng to Ponder (18) that s dilated capiliary 18 3pso faclo & more
permeableone Since dilatation of artenolesreduces the usual pres
sure drop 1n the blood passing through them thereby ramsing the
ntracapiilary pressure wheal formation ma) be viened as the
Tesult of d ¢ dation of flwd quent 1o increasing
the pressure 1n o dulated and hence more permeable capiliary

Skin temperature and therefore the cabber of the artenoles was
measured with a Hardy radiometer (19) The state of the mnute
sescels on the other hand was ascertsined by measurement of the
reactne hyperemua threshold according to the method of Di
Palma Revnold and Foster (2) This 13 a test of tonus, that 1s,
of resistance o thlatatson and not of the actnal caliber of the
vessels The test consists of applying & wesght to the shin fong
enough to produce after it 1s removed, a change 1n ntenaity of
<hin color 1€ a zone of ery thema due to minute vessel dilatation
The end point of the test 15 that length of tume required to pro
duce & complete ning of hyperemia i the skin without spread of
erythema to shin on which the weight nas not resting If munute
vessel tone 35 low the time required 33 short, 1f the tme required
15 long tone 1s hugh Al measurements were made on the shin of
th(T ;, entral surface of the forearm

¢ expenments were carried out at room
ing between 22°C wnd 98°C The (empemtu:nsir:lﬁ:ri;;‘{n
i’:‘cl‘;‘hegﬂ;l;ex :n #s mamtamed constant Rarely did 1t vary as
dence that < o “% a0y single expenment When there was ev
peratuse changes might be reflecting changes
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F16 6 The preciprtation of an attach of Raynaud’s phenomenon
during a stressful intervien Finger temperatures are recorded over s
two hour pertod and compared with readings obtarned at the same room
temperature but during relaxation and comparative seremty

reduction 15 & function of among other things the rate of flow
The latter also 1s a major factor deternumng shin temperature
The munute vessels, the capillantes and venules which need not
for present purposes be further distingwished control the satura
tion of shin color, and 1if they are constricted the shin 15 pale, no
matter what the total blood flon may be They may also have
some effect on the shin hue, since the size of the capillary bed
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wth changes mn the hife situation, attitude and feebing state m '.:‘0
patients with chrome urheana Three procedures were etnploye
hfe tustory matenal was correlated with the appearance and sub
«idence of symptoms matenal thought to be svmptam prov ohing
was deliberately ntroduced dunng mterviens and resulting shin
changes were mensured response to vasodilating agents 1n the
pattents nas studied and compared with that of a contro} group

Tn 29 of the 30 eases there was found an almost iy anable re
tanonship between o feeling state of & parhievlar tand and attachs
of urticana The single exception was a gul who made only two
wits to the chnie and even n her 1t was possible to dentify the
parhcular emotional pattern seen m the others but 1t was not
posuble 1 the hmited time asmlable to correlate attachs tem
porally wmith these feelings

In bref these patients con=idered themselves wronged or in
jured (usually by someone w & fauly close family relationshup}
and they regarded the traumatizing, <ituation as one wiueh pre
cluded any ection on thewr part They felt that they could nesther
retabate mor run anay In thys settmg they became intensely
resentful and developed urticana

Feelngs of anwviety hostilty gnef or dejection were not
duirectls associated with attacks of urticana though of course,

many af the patients expenienced some or all of these feehngs at
‘anious times 1n addition to resentment

Vascular Changes During Stressful Intervews

All of the subjects wete seen to flush when topies of sipnaficant
persanal concern evoling resentment were brought up for dis
e sion The flush was uevally blotchy and of varying intensity
bu:) 1 olt(ein extended at least a3 far a3 the wust and wnsts Fné
<ubjects devel
]emxs ~veloped urtreanal lestons while tiscusaing thew proby
In 20 of the patients the reactive hyperema threshold was

followed dunng mt
eIVIERS ON One Or Inare occasy v
sentment i,

hen re
had been

= aroysed by & discuson of events which
1 the pas
wsonated with attacks of hnes capillary tone ri\a:
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m the environmental temperature the obser:ations were omited
from consideration

In addition to the measurements made during experimental
nterviews, sensitivity of the shin to histarune and prlocarpine
mtroduced by 1ontophoresis was determuned m 24 of the patients
and 1 24 controls, 20 of whom were healthy hospital personnel
and 4 patients without shin disease One square em of eanton
flannel was saturated with the solution being tested, and a cur
rent of 100 microamperes alloned to flow for two minutes The
actrve electrode was a square of alununum forl The solutions em
ployed were histamine acid phosphate 0001 per cent and pilo
carpmne hydrochloride 1 per cent

In a few mdividuals, the response of the skin to warmug the
body by soaking the legs m water 43°C to 45°C and to the intra
muscular njection of & milhigrams of prlocarpine hydrochlonde
was also mvestigated In general 1t was found that the vulner
ability of the shin related to cutaneous yascular alterations vaned
with the state of adjustment of the mdividual as a whole Bihsoly
and his associates have recently confirmed the notion that such
altered vulnerabihity depends upon peripheral nerve actavity (20)

Urticaria

Grahim evtended lus studies by way of an nvestigation of
patients with urticana (17) The association of urticana with
stressful ife situations has been observed by numerous authors
(21-25), but there are fen available data concermng the mecha
msms mvolved Grant, Pearson and Comeau (22), who studied
urticaria oceurring with exercise warmng the body and ‘emo
tion” found that parasy mpathomumetic drugs produced hives i
susceptible individuals Hophins, Kesten and Hazel (28) con
firmed their findings These worhers inferred that urticaria i therr
patients resulted from a hy persensttivity to acety lcholne released
at nerve endings during the resulting s asodilatation

Lews (20) demonstrated the importance of cutaneous v ascular
changes i the productton of wheals \ccordingly, 1n Graham s 1n
vestigation measurernents of blood v essel function were correlated
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<imultaneous changes in the re pon ¢ of the <hin to hta
nume to plecarpme and to strohing during a stres ful itervies with a
woman patient {Hitammne acid pho phate Q001 per cent and pilo-
carpme hydrochlonide 1 per cent at only 10 microamperes for two min
utes over 1 square centimeter § There was ho response to phyvaologeal

saline apphed m the same way before dunng and sfter the petind of
stres.

and 23 rc pondid with whealing, to plocarpwe Pin 1olo,geal
afine ofution applied 1 the same wav gase ri-e to whealing i
onh 1 patient and the response was vers much less than that to
the other two ~olution~ In 2 c¢a e~ the te t to mlocarpine was
negatin e on the ventral urface of the forearm where the indinid
ual concerned never developed lesons but was po-itive on the
che t and thigh re pectively where lesions often did occur

In 22 control ubjects re-ponsc to hi tamne was <cen w gnly
4 and to prlocarpine 1 only 3

\ttompts to provohe urtieana by ~ozking the legs 1 hot nater
were succes ful i 3 of the 4 patients sn whom the procedure nas
tried One of the ¢ developed le 10ns over most of the bods nr
face The e began to recede promptly when atropine ~ulfate nas
wjected corresponding to the espenienee of Grant et al (22} The
wjection of pilocarpme na- followed by the appearance of wheals
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mvanably lower than during control pertods Moreover, 1n 1n
dividuals who developed hives during interviews the resctne
hyperemia threshold was low while lesions were appeanng

In 13 cases measurements of forearm skin temperature were
made In 11 of these it rose when the subject became resentful, at
the same time that munute vessel tone was decreased One In
dividual who discussed his problems without any indication of
distress showed no sigmficant changes m shin temperature The
shin temperature of another falled to rse when the nterview
elicited only grief and dejection, accompamed by weeping

When chiefly anuety was evperienced, the mnute yessels
gamed tone and the arterioles constricted Associated with pre
dominant feehngs of dejection and hopelessness there was a foss
of minute vessel tone but a lowered skun temperature, probably
indicating arteriolar constriction This conforms with the chmeal
evpenience that these feeling states are not associated with st
tacks of hives When the mterview was not stressful no sigmifi
cant changes 1n either groups of vessels were noted

In 1 subject (Figure 7) 1t was possible to demonstrate simul
taneous changes 1n the response of the shin to histamine, to pilo
carpine and stroking durmg a stressful mntervien The munute
vessel tone, which was low nwhen measured at the height of shin
reactivity, wmereased as the response to the other stimult de
creased In 2 other subjects sumlar changes mn the response to
strohing during a single mterview were observed

Sensutnty to Vasoddating Stimula

Every one of the hives patients mamfested dermographism
(wheal formation 1n response to a single moderately strong stroh
mg of the shin), although 1 some this was not apparent until
stressful mnterviens had altered the state of thewr shin vessels
“Spontaneous” lesions often occurred at sites of mild mechanical
trauma, such as under belts, collars shoulder and wrist watch
straps
Tontophoresis shin tests were performed on 24 of the patients
without any effort to induce resentment at the same time Twenty
three of them responded with at least some wheahng to Instarine
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1 Bow produced a suhr fal), though only m he threatonud
arm Real tewuma to the han therefore leads, ns would be e
pected to the e vaseular changes winch are wocated with hves
and the changes can 1n part at lcast be ehiested by merels throat
enng such trauma

Ten of the 30 paticnts showed at ene ime or another di~tohe
blood pressure of 100 mm Hg or more 5 others hd one ar more
chastohie pressures between 90 and 100 mm ilg The hghest
rexdings werc t ually obtaned duning thecasons of the We
sitaations assocated with haves and on the few occr wons when
the cutancous vascular changes were merured  contomtantly
with the greatest cutaneous 14 odilatation

Lezema

Tezema was found to be assomated wath the ~ume cutancous
14 culat chwges as bves 27 The eroded mont scaling inhl
trated <lan 1c 1on appear to be attnbutable 1 hrge part to the
trauma of seratching Ttelng occutred by reason of the relatneh
susfuperd dilatation of artertoles nd minute vessels of the sk
wlueh lovered the «en ors threshold for iteh The attatudes of the
patients were mathed by fechings of frustiation mabilty to cope
with challenges guilt and & need for pumshment \When topics
were dicussed shich aroused <uch attitudes patients wath
current erzem developed the ame v iseular changes ob-cried
among tho € with urticana 8 “otated with 1 ~rong de ire to
serateh Thus 1t would appear that important eh e t funetion
of the arterioles and minute veseels of the <hm may aecur ax Pt
of an mdmdnal < adaptation to threats wnd symbalic e wilts s
a result of the i poated wcrcased suinerthility of the t “ues o

sariety of lesions may re ult from ordimanks sell toleeated TuNoy
traomata

Vs 0 Mucots Mrusnangs
The stomach of the fi tulous subject Tom reported m det i
:x“a‘nmher hook () was examuned carefully and for long, ponad
‘h;‘er a & seeting mitro cope (25) The magmfication was st
one rould ob erve the venules which wrrounded the neel .



40 T1H1 STRISS AND 1SSLNTIAL HY PIRTI \bIO\

at different sites 1 4 of 8 patients Both procedures resulted
marhed flushing of the shin in all patients tested

In 4 patients who continued to come to the chme after be
coming completely free of hinves, the response to the shin testing
of nstamine and pilocarpine 1n the dilutions previously used could
no longer be eheted

1 ascular Changes Iollowing a Blow

Since the patients saw themselves as “takmng 4 bertmg,” 1t
seemed pertiment to compare the changes in their <kins with tho ¢
whneh follon a 1eal blow It 15 @ matter of common expenience
that 4 blow on the <kin s followed by 2 rise mn shin temperature
Figure § shous the cffect on the nunute v essel tone of 2 health
man of 4 blow on the foremm It will be scen that the threshold
dropped on both arms following the blow, and al-o that feigning

REACTIVE HYPEREMIA THRESHOLDS ON
RIGHT AND LEFT FOREARMS
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Tic 8 Changes in the reactive hypermia threshold of both forc
arms of 2 healthy man in response to real and fogned blons to the lft

forearm
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Rpration OF VasoMoToR CHANGES TQ INTEGRITT OF
TissTES

Ischema

2y 1 which actual tissue damage TaY OCEUr IN Tesponse
tooc;jx:geza 10 the funciion of penpheral blood vessels s through
1schema <econdary to artenal eonstnetion It s well known
Raynaud's syndrome for exarmple, that damage to or loss of ter
minal phalanges may follos prolonged ot persstently recurrent

acks

mln mugrae permanent 1scherme damage to the bran has been
shown to result from the prelummary vasoconsinetor phase when
1 has been exaggerated 1n degree or duraton {30) Cerebrovas
cular acedents have also been described mn young andmaduals
dunng pertods of stress and <pecaa) prochivity for cerebral vascular
contractiity has been observed in such subjects by Serdenberg
and Ecker usug angiocardiographic technies (31)

Engorgement and Hyperemia

Dunng the vasocilator phase of migraimne, tissue damage may
#lsg occur Subcutaneous extravasation of blood has been ob
served tn an area where no mechameal traumata had been applied
but where there had been extreme vasodilatation of & branch of

the superfical temporal arters dunng an unususlly intense
migrawne headache

The hazards of d s
mucous membranes include a lowenng of p

amn threshold and an
mcrease in tissue fragility In experiments on the stomsch of the

fistulous subject Tom 1t nas repeatedlv observed that novous
strmuls which did not mduce pan when apphed to the mucosa m
its usual state did <o when the membrane was m g state of sus
tained hyperemua and engorgement Iabewtse, relatively mnor
traumata such as strkong the membrane with a blunt glass rod
or drawwng & square of gauze over it, fatled to produce a visble
{e 10n when the membrane was m s usual state, but such maney
:\eﬁ prod‘\‘:csd sn;?\l )}z;:mrr}xagxc spots and erosions when they
ere applied to the ¢l &
A g;;d oo th o :xl]l) engorg‘edrmuc?sa Often, mn fact,

of tissue, especially

sly, ditrine o
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Tic 9 \laosope picture of gastric muco 1 showng ghndular
pirenchymy (white strands) mmediatedy adyrent to vonous channel
T arge white spots are refractory mucus

of the gistne glhnds lihe small lakes (see Frygure 9) ©hese vessels
were seen to undergo narrowing and widenimg which amounted
to 1 change m diameter of the vessel of 400 per cent Situations
productive of n attitude of withdriwal and marked by bject
fen, apathy o1 dejeetion wete accompanted hy narrowing of these
peniglandulu blood channels and 2 corresponding decreise n
sectetion of acid and other glindular product~ On the other hand,
situations productive of an attitude of fighting bich ind marked
by hostility ind 1esentmment were iccompinted by engorgement
and dilvtation of these venules with inereased glindular <ceretion

Simular changes were noted m a separate study m the vas




CHAPTER V

ESSENTIAL HYPERTENSION—NATURAL
HISTORY AND SYMPTOMATOLOGY

I\ ADDITION to those outlined 1n the previous chapter, another
cdisorder which appears wmitially to v olve mainly penpheral
vessels 15 essential hypertension The diagnosis 1s one of exclusion
and 15 made only m the sbeence of & discoverable reason for hy
pertension such as congemtal yaseular anomaly, endocnine tumor
or pnmary renal disorder The label ¢ essential hypertension’ 13
attached to a patient who 18 consistently observed to have an
elevation of systobc and diastohe blood pressure at the times
when he 15 examined by s physiian There are no symptoms
directly attnbutable to an elevation of artenal pressure and yet
patients with hvpertension usually have symptoms In order of
frequency 1n our expertence they are gmddiness, muccle tightness
1n the nech back or extrematies headache palpitation, constipa
tion and epigasttie discomfort None of these symptams 15 very
closely related to the level of blood pressure and senious hyper

ten ton mav exist without these or any other symptoms bung
present.

Tie ELvsive Maturar History oF Essentian HYPrrTENSION

The natural ha tory of a disease describes a prototy pe in terms
of emdemiology manifestations, cource and outcome Knowledge
of the natural lustory of any dicorder may be of value 1n establish
ng 5 diagnosss 1n proghosts and therapy, espectally 1 the
evaluation of new or alleged therapres Pernicious snerua, sub
acute bactenal endocarditis and most forms of mahgnanc’) de
«tribe natural Mistones that are umform eno

ugh to endow the
45
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bout of unusuaily vigorous motor actinity when the gastric
mucosa was especially engorged

These general findings have also been observed mn studies on
other mucous membranes, meluding the nose, colon and bladder
In the case of the stomach 1t nas of spectal nterest that the gas
trie juice produced was capable, by continuous contact over a
three day period, of causing a sizeable ulceration with a sharply
circumseribed border and a granular base Added sigmficance
derives from the fact that this uleerative process could occur
without pun, although the leston 1tself was tender to mechanical
and electriea] stimuly

The lesions and erostons in mucous membranes which have been
described have been recognized because thev occurred in areas
that were accessible to mspection There 15 every reason to sus
peet that vascular changes elsewhere in the body and less acces
sthle to view may produce similar changes and ultimately, perhaps,
potentially 1rreversible tissue damage 1n important organs

Surary

Many 1mportant disturbances mvolving peripheral ves<els are
not customarily classified among cardiovascular disorders These
mclude vascular headache, Ravnaud’s syndrome, hnves, eczems,
and varwous disorders of mucous membranes The vasomotor
mechanisms which appear to be responsible for these phenomena
have been shown to be set m motion by 2 vanety of stmuh,
meluding situntions or events which have a threatemng sigmft
cance to the mdividual
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do with the level of blood pressure and do not offer a religble
gude to prognosis Nexther did the height of the artenal pressure
or its vanability correlate with mcapacity or duration of hie
Generally speakang however, blood pressures were lugher atong
thowe who developed mahgnant forms, usually recogmzed by
rapidly progressne arteriolar degeneration and mamfest by the
presence of retmal hemorrhages and exudates Ferns group had
the largest number of patients with mabignant hypertension, one
i four They found wremua to he the <mngle most omnous
finding

Patients with mahgnant hypertension survived a much <horter
time than &id tho e with the bemign form althourh otcasionalhy
mamiestations of mabgnaney cleared up, thereby improving
proguosis In all of the <enes patients with both bemgn and
mahgnant forms developed congestive heart failure but tho<e
with benign hvpertension tended to die with artenal rather than
artenotar compheations, chiefly myocardial or pulmonary infare
tion or cerebrovascular aceident The lewions most frequenthy
responatble for death differed among the four groups studied

In vies of the breadth of hine with wiich the protetype of
e ential hvpertenmon must be drawn proper evatuation of the
efficacy of a therapentic attempt of any sort wauld require o most
carefully designed long term study of a vers large number of
patients

As pointed ovt eather the difficutties of defining the naturad
fustory of escential hypertension are compaunded by the awkward
fact that we have no way of knowing what the pressure 15 exeept,
atintervals when we are measuning 1t Since 1t 13 well known that
the pireumstances swrrounding the ¢ tahing * of a blood pressure
may enormously mfluence its height s clear picture of the 1m
portance of blood pressure 1 the natural history of ccential
:i‘ﬁc:‘:::;ua \!:\\l;t ;;\m the development of an mstrument which

ood pressure throughout the 24 hour periad

RewATION TO STRESS

OFf conuderable interest 1 this o
onRection 1s an observaty
reported by Frasin winch o patient with malignant hyper(cnsgr:
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prototype with real meaning It has not been found possible to
draw such a prototy pe for essential hy pertension despite general
agreement among mvestigators as to age of onset, sev e
dence, the nature of the hemody namic disturbance, the sy mptoms
and the ultimate pathologic findings The unpredictable feature
15 the course, the rate at which arterial and arteriolar lesions ap
pear The relation between elevated arterial pressure and « ascular
degeneration has nat been established, although there 1s a notable
lach of morbid compheations if hugh blood pressure begins after
the age of 50 years This finding has moved Perera to suggest that
hy pertension beginmng after the age of 50 not be mcluded in the
disease “essential hy pertension® (32) He believes that the disease
has 1ts beginmings 1 youth, becomes established n the thirties,
as a rule, and affects approumately 6 per cent of the population
In a careful studv of 300 patients, he found that the average time
of survival was 20 years and that most of these years were spent
without serious complications He observed a shght predominance
of females and he found evidence of hy pertension in the famuhes of
30 per cent of his patients In Perera’s senies the height of the
blood pressure bore little relation to the eventual outcome Al
though the findings of congestiv e failure, cerebrov ascular acoidents
and retinal hemorrhages were generally unfavorable prognostic
signs, there were numerous mdrvidual exceptions Ior example,
some of his patients were alive 21 years after retinal hemorrhages
were first recorded, 18 years after cerebral thrombosis, 12 ) ears
after the mttel episode of congestive failure and 10 v ears after the
beginnings of urema

Among others who have attempted to define the natural history
of essential hy pertension, Griep and Ius co worhers followed 117
hy pertensive indrviduals for a period of § to 10 years (65) Ferns
and his group studied 212 patients for more than 2 and an aver
age of 4 years 141 of these had essential hypertension (141)
Our own series of 114 patients 1s described m Chapter 8

In each roport there 1s roughly a 60 40 predominance of females
The estimated age of onset vanes from 15 to 50 years with the
peak distribution near 35 All agree on the most frequently asso
ciated symptoms and all agree that the symptoms have httle to
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CASE 2 Lack of untformty of cold pressor lest 1 same andurdual on
same day

For example when one man 8 28 year old steam fitter, thought that
the dee1sion as to shether or not he nould undergo a8 mutilating sympa
thectomy hinged upon the cuteome of a cald pressor test he di played
the response of 2 hyperreactor* Later the same day when he was re-
assured that the operation was not considered necessary, hs biood pres
sure was loner ymtially and the test produced & ‘hyporeactive re-ponse
Even at times o hen fus imtial pressure was high however tus re<ponse
was hyporeactine when the performance of the test had no special
sigmificance for ham (Figure 10)

Nerther bas the misnamed * vasodilatar * test m which Sodwm
Amvtal 15 injected mtravenously proved vahd in appraal of the
hypertensive patient We have frequently obsened mtravenously
admumstered Amytal to be followed by no reduction or even an
inerease m artenal pres.ure m individuals whose blood pressures
fell markediv at ties of emotional tranquillity Although there
15 evidence that Sodium Amytal may accentuate the hypotensive
effects of acety! beta methy lcholine and the lonening of artenal
pressure 1n postural hvpotension (42) 1t appears to hatve no major

T
. -y o

F18 10 Varations m ¢
old press
first two tests were done on thep iy g 8 2

e N

e paten Ta,

€ame day and the gy ey weels]
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and levels of artemal blood pressure m the neighborhood of
250/160 was given antipressor drugs (33) Durmg his stay n the
hosprtal lus blood pressure fell satisfactonly and after discharge
he was continued on the same dosage of these drugs His wife,
who was taking Ius blood pressure at home twice a day, reported
readings near the normal range On each of three times when he
presented himself for examination at the doctor’s office, honever,
his blood pressure was up to 1ts origmal height If such munor
stress was capable of elevating lus blood pressure against the
depressor force of the drugs, 1t seems lihely that 1t would be ugh
during most of s day while meeting his usual problems and
challenges, but there 1s no way to be sure In this connection 1t 18
mteresting that hypertension has been observed to occur m &
substantial number of patients with poliomyelitis who require
treatment 1t a respirator (34) Whether it 1s connected with central
anoa or with the stressful circumstances of the disease has not
been established, but the latter possibility 1s strengthened by the
fact that an “eprdemic” of hypertension folloned the disastrous
Texas City ol explosion (35) Rushm and hs associates reported
duastolic hy pertension over 95 mm Hg m 57 per cent of hos
pitalized blast viettms Fight months later more than one third
of these individuals still had hypertension (36)

The very earhest workers 1n hy pertension recogmzed the re
Iatronship of the level of blood pressure to what was gomng on in
the patient’s hfe In an article published 1 1920, O’Hare pointed
out that troubleseme life situations are capable of producing major
changes 1 blood pressure ind he suspected that they nmght be
mportant in the genesis of hvpertensve disease (41)

Efforts to make an apprasal of the reversibihty of hy pertension
and prognosis on the basis of brief periods of obseryation have
been sertously hampered by the fact that overniding stimul
apsing out of the patient’s hfe situation might or might not be
operating at the time

Even the so called ‘ standard” tests of blood pressure response
are not valid mndrees of a prevailing hemods namie state becuse
the significance of the test often nfluences its effect on artenal

pressure
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wmother and her fathers death Blood pressure rose t0 232/1 1.0 rltl fell
10 180/120 when the conversation was turned to the possity \t{) of amp

piness 1 the future Later she became very tense began to sol ; !ymg
that her mother had killed her father by her bad treatment of tum

Blood pressure rose 1o 226/13¢ When the subject of her father s un

bappiness was dwelt upon blood pressure rose to 238/150 When the nas
finally diverted and began to jobe with the physimans blood pressure
fell to 178/120

In numerous other hypertensive subjects the blood pre sure was
made to nee or iall with appropnate shraulation under Sodium
Amytsl Often when the tustion was mampulated, the blood
grescure showed no mitial drop folowing wnjection but began to
lumb at once as llustrated by the following patient

CASE ¢ Farlure of wniravenously admnistered Sodrum Amylal to bloct
pressor effect of stressful wnterview

A 31 year old married woman hed been known to have hypertension
for approumately one and one half years She was 2 mld mannered,
«e}f possessed mdividual who demed all conflicts but whenever the fact
that her wster had ahways been the mote suceessful was ds elt upon her
‘lood pressure rose Pror to ijection of Sodium Amyial her bood pres
eure was 180/120 Dunrg mnjection of 83 grams of the drug she nas
asked to comp ire the achieysments of her sister s husband with her ann
She rmiled sweetly retained her composure and stated that her own
busband bad not done o3 well as her msters  But that doesn t bother
me  Well Tdid expect my bushand to do better When I marned kym
I thought I could make something of hum  but he treats us very well
and 2t does oot bother me at a1} By this time her blood pressure had
nsen to 25,135 After this topic had been dunelt on for five minates she
29 reassured and allowed to rest Forty nunutes later her blood pres
sure had fallen to 170/110 The eoursc of the

blood pressure during the
wdervies. 1s graphically <hown mn Frgare 11

Hespion AsSOCIATED SitH HypentEnston
A8 porated out earhier headache 1
prominent among symptoms
;r\v:med \\'\\‘:\ hvperiension but e the other symptoms 1ts
ence or ab ence 13 pot very clovel
the blood e e Y y related to the height of



50 LIFE STRESS AND ESSCNTIAL HY PERTENSION

pharmacodynamic effect on pressor mechamsms Like aleohol, 1
usually relaxes the mndividual unless he 1s concerned at the tumn
with sertously troublesome conflicts (43)

Durning nterviens with fully conscious indwiduals who hat
hy pertension 1t has often been possible to alter the level of bloo
pressure by alternately disturbing and reassuring the subject I
was found that m subjects under the mfluence of Sodim Amy ta
such manipulations were far easier than they were when apphet
to unnarcotized indrviduals

The ease with which blood pressure could be modified m hy
pertensive subjects after mntrasenous mjection of Sodum Amy ta
15 apparent 1n the following wdividual

CASE 3 Correlation of blood pressur. level with topic of discussion during
an wlerview with hypertensie housewnfe

A 41 year old married Jewess had hypertension stnce & pregnancy 10
years before The hypertension had been sustamed at a level of approu
mately 210/130 for one and one half years prior to her nsit to the New
York Hospital She complamned of frequently recurnng headaches ‘hihe
o tight hat” associated with rntabiity and fatigability Her confliets
concerned marmly her relationship with her parents and her husband
Her mother had been strict and humorless, giving very httle affection
and support erther to her husband or to her daughter Her father nas
also tense but kander and more loving Both parents had hypertension
The patient throughout her hfe had felt heawily dependent on her father
and resentful of her mother, but she nevertheless continually felt the
need to appease the latter and gain her approval She marred at 24 a
man four years older than herself upon whom she depended heavily as
she had on her father, but tow ard whom she also felt resentment becanse
of hus relatively poor earning power Her general demeanor was one of
cheerful self possession and none of her anxieties and conflicts were ap-
parent when she vwas in her fully conscious state

Sochum Amytal, 03 grams, was admunistered mtravenously Before
the njection blood pressure was 255/125 Under the mfluence of the drug
she became well relaxed and began to talk freely Blood pressure fell to
170/110 When she recalled an expenence in which she recerved a tele
gram which she was reluctant to open because she feared that it rmght
tell her of her husband s death, her blood pressure rose to 195/130 It
subsequently fell to 180/120 She nevt mentioned her hatred for her
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perhaps even preventsit The headache 15 mereased i mtensity
by hodily effort, stooping over and coughing and closely re
<embles vascular headache of the mgrmne type (38)

A sudden elevation of blood pressure 15 actually eapable of
1nducing 2 headache by 1iself, for example m pheochromaoes torma
or when epuiephrine 15 mjected directly 1nto the blood =tream
Ordianly however an elevation of blood pressure 1s not <ufff
cient 1 itell to cause headache Indeed 1n ascociation with a
gradual elevation of blood pressure an actual constrietion of the
pain sensitive cerebral vessels oceurs Tn view of the operation of
LaPlace s Law, winch relates the tenson on the wall of 5 contamer
to 1ts mside diumeter and the pressurc within, unless the nse 15
steep 1t 15 usually meessary for the arterics to be difated first
before the pressure of blood within them 1 capable of distending
the walls to the powt of pain In essential bypertension the blood
bre sure may contnibute to the mechamsm without bang direetls
responsible for the headache For «ample when cramil arteries
are already relatively relaxed, an merease m pressure within those
arteries will make the oceurrence of headache more kel Ttis
heipful to recall that the hypertensive mechamem 15 a< oeated
with arterrolor narrowing and that the mechansm of vaseulsr

distension of pan sensitis e artenes

ople who mught
ache even withoyt the high bloofl: x

expected to have head
nearly all patients with hypertensiy

pressure In one large stud
¢ headache were found to h:\v);
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There are two types of headaches frequently associated with
hypertension Neither bears a direct relationship to the level of
the blood pressure One tvpe, due to a sustaned contraction of
the sheletal muscles associated with 1schemua has been studsed
(37, 142) The other 15 a tascular headache, dull, diffuse, decp
aching, usually intermuttent but occasionally continuous Such
headaches charactenistically throb, especially at the onset They
may be generalized, unilateral, or occipital, and are commonh
worse m the early hours of the morning, beginning at some time
between mudnight and 4 00 & v and reaching their peak mtenaty
before daybreak or shortly before nsing tume They usuaily
awahen the patient n the early hours of the mornmng and com
monly dimimsh 1n intensity after he gets up, tahes a cup of
hot coffec and assumes the duties of the day Patients often dis
cover after the onset of the headache that they re more con
fortable m the sitting position, and 2 few hasve the notron that
sleeping 1 the “head up” position mmimizes the headache, and

BLOOD PRESSURE

REASSURANCE
&
AMYTAL AND REST

100
0 w0 50 60
TIME IN MINUTES
Fig 11 Prompt rise n blood pressure followmg the discussion of &
stressful topic despite the simultaneous intravenous admmstration of
Sodium Amytal
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by the neurosurgeon, Harvey Cushing One of the earhiesy
::s?mxx}\ems fell wnto the hands of Dr W W heens of Plulzt
delphia When one of Dr Keene's associates found that his chief’s
blood pre sure was comewhat elevated, he ady 1eed tum to let fum
examine fus further “Not necessary,” sad Dr Keene “What 1
lack m capacitv to regulate m) blood pressure 1 make wp m
pertmacity Dr Keene lived to be 93 vears old (40)

SUMMARY

Tt 15 an old observation, and very easily confirmed that pabents
with escential hypertension, and normal subjects as nell display
an merease mn artenal pressure when brought nto certain situa
tions 1 ohving threats 1o their personal secunty The pertinence
of these responses to the mitial causation or ultumste perpetua
tion of sustamed arterial hypertension howeer, 1s not established
The ins estigator who studies hypertension 1s handicapped by the
lack of relationship between height of the blood pressure and the
precence or absence of symptoms and the lack of umformity and
predictability of the natural course Some of the circumstances
under which hypertension 1 observed have been reviened, but it
appeared more frwtful to focus attention on some of the under
Iyng or associated hemodypame adjustments which could be
measured and recorded ince the ballistocardiograph was used

w many of these observations & despription of the instrument
and of its range of usefulness and relatnhitv seerns mdicated
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been troubled with headache for years before thesr hypertension
was discovered The headaches merels became more intense or
changed i character and frequency aftor the Ingh blood prescure
had become estabhshed Thus 1s 1n heeping with the findings of
Tums and Wolff who observed that mdiiduals who were not
subject to vascular headaches showed very hittle day to day van
ation i amplitude of pulsation of branches of the temporal arters
while headache sufferers showed marked labihty mn tracings from
dav to day mn the absence of headache (39)

Extremely late i the course of hy pertension or in malignant
forms 1n which the hidney s have been irreparably damaged, there
frequently occurs a highly troublesome and persistent headache
of an entirely different mechamsm In this condition, oning to the
hidney 's farlure to remove waste products, tissues throughout the
body become swollen and water logged Parts of the bram and
other intracranial contents may participate m this process of
swelling, thus displacing and pulling on p un sensitry e blood v essel
attachments much as brain tumors do Here again, 1t 1s not the
height of the blood pressure which determines the presence or
absence of headache, but rather the stress applied to the artenal
wall

PatHOLOGY

Finally, 1t has not been established that any tissue damage 18
directly attributable to an elevation of arteral pressure It mas
be that hypertrophy of the left ventricle 1s due to the work which
the heart must do to move the blood through the constrcted
arterioles, but the tume relationship between the onset of elevated
blood pressure and the bemmmng of cardiac hypertrophy 1s not
clear At autopsy many of Percra's patients had hearts of normal
size even after many years of hypertension One patient studied
b\ one of the authors at Unmversity of Oklahoma Hospitals died
with a cor bovinum weighing 700 grams two years after the onset
of hs pertension Neather does the height of blood pressure read
wmgs correlate very closely with the occurrence of left ventricular
hypertrophy as emphasized by Hoobler

The sphygmomanometer was brought over to this country m
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ferred to as erther hugh or low frequencs apparatus A hieh fre
quency device 13 obtamed 3 the moving part of the apparatus :s
relatively hight and the spring restratmng force distorted by o i
movements relatnely strong A heavy moving part and & wea
resuit m Jow {requency
spr;{n‘i fnetional forces responsible for stopping the oseitlations of
a cadaver displaced by & momentary force may be referred to as
damping forces In any osedlation systera 1f the damping forces
allow a prompt return of the displaced mass tots ongnal po~ition
without. permmtung further osuliahon the system 15 eaid to be
entieally damped The daraping of the human hody 18 about one
thard of entical so that several oscillations follow a single mo
mentary displacement
Tt appears that the firt ballistocardiograph was desenbed by
Gordon 1n 1577 (47) He noted the rhvthmue swings of the in
dicators of weighmy seales which occurred with the beat of the
heart while eubjects stood on them and recorded these motions
Later he vecorded the movements of a ngd =upporting frame
worh suspended from the cerdimg on whach the subject Iay ~upine
(%ee A m Figure 12) In 1505 Yandell Henderson devised an o5
seatially sumlar apparatus, and suggested its uce for estimating
cardise strohe volume (48) Beeause of the length of the support
wn,, wires these devices had a low natural frequency
Starr and a sociates were the first to use the ballistocardiograrm
extenenvefy for chinteal investigation They modified the hanging
table prneiple of Gordon and Henderson by opposiny, the table s
motion with a strong steel spring braced agamst the wall Thys
vrtually elwnnsted the motions of the table caused by the slos
but powerful respiratory moyements, <o that it
ft;rt;he sulluect to hold lus breath At the .ame time the motions
: : ; table were made smaller so that greater amplification with
ystem of rawrrors was necessary for adequate recording, and
extraneaus vibrations such as vibrations of

the burlding, heeam
more promuinent though not a serious probkm The o v

restrawnn
ﬁgce:{l l;he spring, raised the natural fre quency of the system tﬁ
abou to 15 ¢ycles per <econd depend
»eht on the table pending on the amount of

a5 not necescary



CHAPTER VI

THE BALLISTOCARDIOGRAPH

Tm: ballistocardiograph records the motions of the body
which oceur with each beat of the heart Cardiac contrae
tion mitiates a complex hinear and angular accelervtion of blood
n the ventricles and m the systemuc and pulmonary arterial sys
tems In heeping with Newton’s third law of motion, the forces
causing these changes in velocity and direction are accompanted
by equal and opposite recoll forces, which are transmutted from
the heart and great vessels to the body Because the mass of the
body 1s much greater than that of the accelerated blood, the re
coll forces cause only slight motion of the body (44)

It 1s customary and simplest to record those motions which
occur along the long aus of the body when the subject 15 1 the
supine position Devices have been developed for recording with
the subject standing or seated, but n general, they have no ad
vantage over the supine method (45) Vectorballistocardiography,
the study of the body’s motion 1n vanous planes, 1s a promusing
field still i 1ts nfancy

Tt has been determined in fresh cadavers, placed on a firm sur
face, that the natural frequency of the human body 1s usually
about stx ¢y cles per second (46) That 1s, if ¢the bods 1s displaced
by a momentary force, 1t shakes bach and forth at a rate of sn
times per second while coming to rest The frequency 1s lowered
¥f the subject lies on a soft surface or if the legs are propped up
so that there 15 less body area in contact with the surface

To minmize errors in the amphtude of the records, due to
resonance effects, BCG apparatus 1s designed to have a natural
frequency exther greater or Jess than that of the body, and 1s re

56
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have added
he aoria, and partly, mith apparatus which does not
:iainz:m; of th}: body ’s overshoot The eather wanes, partieulariv
TandJ, ;re of the most mterest, and are used m calewlating trohe
wolme The formula used by Starr 15 s follows

TS,
SV =7v G +20) X4 XC2

Where 1 « The vertieal depth of the I wave below the
Hagelne

7 = The vertical height of the J nave above the
baseline

A = The sortic €0 & seetional arex (estunated 1
each subject by reference to tables denved
from snatommcal data)

€ = The carcdiac cycle length 1n seconds

The numental constants are values armved at by compheated
reasomng which 15 detmied in the ongnal rommumeation The
formula, presupposes that the BCG table 13 standardized so thay
a 280 gram force displaces the recording besm of hight 1 cenhr
meter In normal restng <ubjects this formula gave salues for
CO nhich carrelated well with the ethy) 1odide method {cor
relation coefficrent of 086) The directron of ehange 1n CO shown
by the Starr BCG after exercie or the admimstration of epineph
mme or norepmephrine corresponds well to the Fiek data but
there arc no comparatne studies o define its quantitatie ae
curacy under the e conditions {143)

The BCG has many advantages in this apphication The record
15 made quickly there 18 hittle discomfort 1nvolied and multiple
determinations i the same subject are easily made The basie
prnciple behund such » use 13 a sound one namely that the re
col forees acting on the body bear a direct relationship to the
amount of blood ejected by the ventngles Unfortunately, there
ate getious obstacles to developing a theorctically sound g'enem
formula for caleulating strohe volume by ths method Indinidual
vanation i the onentation of the heart m the aze, shy aﬁ
18511 PrOPErties of the wreat veccale smd c o1 o0y SN3DE, an
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Fia 12 Varous patterns of the ballistocardiogram A, Gordon
(1877) B, Starr C,Dock D, Nickerson

Starr proposed that the various waves m the recorded complex
be designated by letters in the muddle of the alphabet A typical
portion of a normal complex 1s shown schematically 1n B in Figure
12 The imtial headward (H) and footward (I) waves are the re
sult of forees occurring during systole The prineipal direction of
the ejected blood 1s headward, causing a recoil force which acts
footward (the downward I wave in the record) It 1s not certain
why the upnard H wave occurs It 1s probably partly the result
of auricular contraction, accelerating blood footward imnto the
ventricle with a recoil headward, because when auriculo ventricu
lar dissociation 1s present, upward waves may occur after 1solated
aurtcular contractions However, a small H wnave 1s sometimes
seen when the auncles are fibrillating The J wave 1s believed to
result from the angular acceleration of blood laterally into the
lungs and footward around the aortic arch As the blood m the
aorta 1s slowed by the resistance 1n the lower half of the body, the
body 1s displaced footward, causing the K wave Subsequent
waves (L, M, N, etc ) are the result partly of reflected waves in
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Because of the relatinely small restraming force on the table,
motions of the table are larger than with the Starr apparatus, and
the low freguency the prablem of bulding vibrations
The prineipal dicads antage of the low frequency apparatusis that
1t responds readhly to the <low but foreeful respiratory moyements
Tn an apparatus of this desgn, the ballisie compleses are com
pletely mashed by the periodie oscillations of the table unless a
dampang mechamsm s employed The Nicherson apparatus has
an ail filled accordion hike metal cyhnder for tius purpo e inter
posed between the moving and stationars parts The resistance of
the evhnder to compression and elongation can be entieally ad
justed before each deterrmnation In D m Tigure 12 the greater
distortion by respiratorv movements the dampmg of waves late
mn the cardiac cvele and the slower re ponse of the table are ap
parent The Nickerson apparatus has been used crelusvely 1n
the studies veported 1 this monograph

Nickerson and Curtis proposed a dafferent formula for uec with
therr low frequency apparatus In the formula stroke volume
vanes directly with the height of the I3 complex and the square
root. of the average blood pressure and iy ersely to the 1] interva)
and the height of the patent The force required to produce a
given deflection of the table 1s readily determned by theuse of 2
small weight acting over a pulley A simple form of the Niek

erson formula assurming a paper <peed of 25 mm Jeee 18 gyven
below
SxXP
SV =502
XSrH ¥ L
Where

S = The slope of the IJ complex theight/duration)
{In practice,

the mean of 10 slopes n. sequentia]
complexes dunng quiet respiration wus used )
P = The square root of the blood pressure average
(Systolie plus diastolie diyided by 2)
SWH =~ The diplacement 1n mm of the re cording
stylus caused by 3 40 &m force apphed hory
zoutally to the loaded table
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properties of the body affect the BCG It 1s mpossible to be
precise 1n weighing most of these factors It mught be hoped that
quantitative estumations as to vanations w SV in the same in
dividual could be made with assurance, but even within this
hnmtation there are serious theoretical difficulties The capacits
of the moving blood to move the bods vanes not only with its
mass, but with its veloetty Its veloerty, m turn, depends on the
amount of blood ¢jected nto the closed system of large vessels,
on the duration of systohc ejection, and on the cross sectional
area of the vesscls through which 1t passes Veloesty will vary
directly as SV if the last two vanables do not change (49) How
ever, stmultaneous vanation n sy stolic ejection time due to chang
1ing pulse rate or to changes 1n the physwologie state of the mye
cardtum mught even alter veloaity wn the opposite direction if
changes i SV were not large Sumilarly, changes wn the artenal
pressure alter the cross section of the vessels and hence the velocity
of the blood the degree of change in velocits depending 1n each
individual on the elastic properties of the vessels and thewr original
size For mstance, mn a subject m shoch with a rapid pulse and
lon blood pressure the lugh veloaity due to rapid ¢jection and
small aortic cross sectron might actually cause high BCG waves,
desmte low SV

Such mechanisms were apparently operative when Cournand
and associates found high IJ deflections and consequently high
figures for stroke volume n some subjects mn shoch wlile data
from cardiac catheterization indicated Jow strohe volume (50)
The converse could also provide 1 source of error m calculations
from the Starr instrument Thus a falsely low stroke volume would
be indicated when the IT wave was shortened by virtue of a rela
tively slow pulse and high aortic pressurc

Low Frrquency (NICRERSON) APPARATUS

Hopng to mininuze extraneous waves and i the hope of getting
1 more precise determmation of cardiac output, m 1944 Nicherson
and Curtis described a low frequencs ettreally daumped apparatns
(51, 52) It consists of a wooden table supported from below on
metal straps It has a natural frequency of 15 ¢y cles per second
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h s padded mallet, so that
Q“S‘meﬁ: Sél:x%irx‘deﬁ:;l :te“:l‘;}(}(}g had & form like that
22; 11 notmal hining subjects Slower manual njection of the same
volume of flmd caused low, distorted “BCG* complc:es B?
vanausly altenng the pattern of ejection they obtaned “BCG
compleses wiuch resembled closely vanous abnormal complexes
found m Iving subjects with cardiac disease
In vies of the fact that under most circumstances the force of
epection of biood from the heart depends chiefly on its mass the
BCG record would be expected to reflect strohe volume Factors
which alter the farce of ventricular muscle contraction, however,
as well a8 thoee of velonty and resstance already mentioned
inevitably lumut the BCG s rehabibity in this matter Data from
cardiac cathetenzation and use of the Fich prnople cannot,
however serve as an adequate standard for compan.on There
gre mpartant sources of error 1 this techme as well which are
concerned mamty with the need for a stable cardiodynate situa
tton when wmtial samples are drawn Richards has pownted out
that 1n view of 1ts wmherent errors and the lack of stability of the
beart and vessels especially under the dramatic nrcumstances of

cardiac cathetenzation the Fick method becomes an imperfect
chetk on the bathstocardiograph (56)

PorTARLE APParaTiLs (DOCK)

The simplest approach to the problem of recording the body’s
motions 15 that proposed by Dock and Taubman m 1947 (57)
They described several ways m which the motions could be re
corded directly from the bod; thus elumnating the need for a
ctumbersome movable supporting table The commonest such
method in use at present uses the electric current generated when
2 wire coll moves through a magnetie field A wooden bar, con
immng, » coil 15 placed across the shing A emall pemanent,mag
net 1s placed on the supporting surface, between the shins, <o that
1 25 near the coit As the shins move the eof moves in t’he mag
netie field and current of appropriate direction and proportional
to the \dloarty of motson, 1< geperated This current, 18 readsly
r:cmded by an EhG machme With sutable maodifications of the
€lectrioal system the body ¢ displacement, pr sts acceleration can
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L = Height of patient iz cm

502 = A constant found by Nicherson and associates
to gne the best correlation with the Fick
method estimations

Nicherson and assouates made determinations of cardiac out
put in the same normal resting subjects by both Fick and BCG
methods withmn & few munutes of each other (53) Using the con
stant 5 02 1n the BCG formuls, a correlation coefficient of 053
was obtaned Other workers, using the Nickerson BCG, have
found the correlation of resting values with Fick method values
to be less satisfactory (54)

As to the rehability of the low frequency BCG mn reflecting
relative change, Nickerson and associates reported good corre
lation, with the changes m CO calculated by the Fich method,
1 5 patients recovering from shock (53) Cathcart and assotiates
made simultaneous Fick and BCG determunations before, during,
and after mtravenous infusions of epinephrine, and found that
though the direction of change tn CO due to epinephrine was
correctly shown by the BCG, the amount and proportion of change
were not well shown (54)

More recently, Cardon and Lukas (55) found good directional
correlation between Fick and BOG data followmg injection of
norepinephrine and epinephrine and followng exercise Fick meas
urements made while the subject was Jymg on the BCG table snd
before, during and after immersion of the hand mn cold water did
not correlate closely with the calculations from the BCG It was,
of course, not possible to take blood samples at precisely the same
time as 2 BCG tracing The state of the circulation may not have
been very steady between the tno blood samplings for each Fick
determmation and there may have been other complicating fac
tors
The great importance of velocity m determining the BCG form
«was shown by Starr and associates i experiments on fresh ca
davers (49) Placing a cadaver on the BCG table, they stmulated
cardiac systole by rapidlv mjecting fiwd mto the ongms of the
sorta and pulmenary artery with large svringes The movement
of the syringe plungers and the “BCG ’ were recorded simultane
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The factor 1332 18 & constant which comerts mm Hg to ctmc(g
water grams {o dynes, and \:l\ens 1o ec The factor 60 conerts
CO per secon
pe'r);;ln‘:l‘:.;::m““p& the BCG s an mde of direction of change
10 CO has been pomted out ¥ hen BCG ¢stimates of CO are used
fo evaluate direction of change m R, the uncertmnts 1s com
pounded, because BP may change simultaneously Fgr mstanee
suppose a rise of 50 per cent i actual CO cansed a 2o per cent
e m BP This nould mean that R had dropped conaderably
But of the BCG estimate of CO wdieated 8 nise of only 15 per cent
1w CO caleulation would mdicate a rise m R Though the BCG
had correctly shown direction of change wmn CO, inferenccs drann
as to the behavior of the artenoles would be wrong
There 15 another factor which decreases the rebabiity of the
Niherson BCG to an extent which 1s impossible to define exaethy
The subject s respiratory movements move the table and dictort
eore of the complexes The wize of the complexes as previously
noted are affected by the phase of respiration, so that differences
as great as 100 per cent m the IJ slopes may occur withun the
perod of 2 quiet resprratory exvcle These changes are related both
to actual vanations 1 stroke volume due to pressure changes
within the thorax and to the position of the respiratory bellows
mechamsm The ongaal practice was to have the subject hold
tus breath 1n mid msprration throughout the taking of a tecord
However 1n practice 1t 15 duffieult to cease resprration at the same
phase of the cyele each ime and in stress expernments distraction
of the subject by conseous atteation fo such detals must be mny
muzed The prescnt prachice 15 to allow the subject to breathe
quietly and to deterrmne the slopes of at least 10 <cquentiat
compleses using the mean of these values for the factar & the
formula Under resting conditions except sn obese subjects all
slopes are w ually readable but under conditions of stress,
:Z::;;“:&z:g:&pﬁ &zfexq?;‘r:;non and)o;l)\er body motions may
In the tollowing =tudmsp on h\e‘r.;:;i():\mf\m &

stress the BCG has been used cxtensiely ber:ii?z?i\mu;’:i
wilh whieh multiple rapid padess determinations can be made
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also be recorded dircetly Apparatus of ths tvpe, bemg hght, has
a fugh natural frequency Such devices have the advantage of
bemng portable and simple, but cannot be reacdily standardized
for quantitative work A typical tracng 1s shown i C of Tigure
12

When apparatus of the Dock ty pe 1s used, normal BCG records
nerease m amphtude after exercise Funkenstemn and aseoaates
state that this also occurs after epinephrine administration but
not after norepimephrime admmntstration (58) As with the Starr
and Nickerson apparatus, the cardiovascular effects of the two
naturally oceurring sympathetic humoral substances can thus
be distinguished from each other

PenriraenaL Risistance

When mean blood pressure (MBP) and CO have been estt
mated, total peripheral resistance (R) en be calculated usmg the
relationship

Pressure
Resistance = —~—5———
Flow

For practical purposes, this can be regarded as the resistances
offered by the arterioles of the body Obwiously such a ¢culation
mves no mformation as to the relative contribution to the total
resistance of various portions of the arteriolar bed Locahzed va<o
constrietion may occur undetected by such 4 caleulation if vaso
dilatation has oecurred 1n the majonty of artenoles

Resistance 1s customarnily expressed in either of two wass

Units” = MBP_
s TUmts” = & diae Index

or 1n absolute units
MPB dynes cm 2

R dynes sec em —* = O om * se0 -1
Absolute units of R are caleulated by the formula

MBP mm Hg x 1332 X 60
R= CO L/mmn
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per cent, respectiy ely All subjects were laboratory personnel
farmbar wath the apparatus and the expenmenters 1t 13 of snterest
{hat the larger * snations 1n the senes aceirred 1n 2 young female
subeets (standard deviatons CO of 62 and 52 L/mun}, while
2 of the expenimenters themselves had standard deviations of CO
of only 14 and 16 Ljmon Ont subject not ncluded 1n the senes,
under deep Amytal narcosss, had & standard devistion of CO of
13T /mun In any case, the vanation observed 1s <mall enough to
mahe most of the changes observed dunng stress sigmficant and
probably even the differences oberved in the “control * studies
are partly due to actual changes in hemodynamies occurnng esther

<pontaneously or m response te stimul dunng the expenmental
procedure

Stantary

hy as a convement i mexact mdicator of
cardiovascular dynamies has been rewened It 15 pownted out
that the method Jends it<elf to prolonged and frequently repeated
observation in & single subject and that the data thus ohtamed are
<atisfaetonily reproducible Alterations in the pattern under stress
have been shown to correspond to or to combine the characteri

tics of the changes induced by subcutaneous imection wath em

nephnae on the one hand (increased eardiac output and reduced
peripheral resistance) or with norepinephrine on the other (n

creased penpheral resistance and reduced cardiace output} In
wterpreting the data however no inferences are made concerning

actual cardiac output or penpheral resistan,

ce but rather the t

are used to dicate the charactenstsc and readily studied ch:rfms
w the bathstocardiographie tracing B

Ball 3
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while the subject 15 rechning comfortably and 1s free to talk
“Stroke volume,” “cardiac output” and “peripheral resistance”
have been caleulated according to the Nicherson formula, and the
patterns of change compared to the changes induced by nor
eptnephrine or epinephrme The differences 1n BCG patterns
duced by stressful situations are certamly not artifacts, but con
clusions as to the nature of the underlving hemodynamue changes
must remain tentative

PROCEDURE

The apparatus 1s one stmilar to that of Nicherson The support
g metal straps are of constant length When loaded with 94 kg
of dead weight the table has a natural frequency of 17 cycles
per second Mations of the table are transmutted by a ngid cou
pling to a flexible plate, to which four strain gauges are cemented
The stramn gauges constitute the vanable resistances m a Wheat
stone bridge cirewit, so that distortion of the plate releases a
current which varies with the direction and amount of distortion

Before a determination 1s made, the apparatus, loaded with 94
Lg of sandbags 15 adjusted for cnitical damping The displacement
of the recording sty lus by a 40 gram force 1s determned The sub
ject then les on the table, after an equal weight of sandbags have
been removed, with his feet against a vertical footboard He s
allowed to breathe quietly throughout the procedure Brachial
arter1al pressure 15 determmed by the ausculatory method 1m
mediately before and after each recording The method of caleu
lation has already been given

REPRODUCIBILITY OF THF METHOD

The reproducibility of the method was determined as follows
Serial determmations were made 1 resting subjects without
cardiovascular disease at intervals of 30 seconds to 1 minute One
hundred and two determinations were made on 7 separ ite subjects
The ealculated values were adjusted proportionately around com
mon means of 72 cc SV and § 56 L/min CO

The standard deviations of the group are 3 79 cc SV and 3%
L/mm CO, with coefficients of varation of 53 per cent and 7
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artenal pressure to the height of the 13 wave, thrcdc ;ommstl\’ngs
patterns of cardrovascular dynamics were giohed by van l;d
sl weludmg muscular effort, immerang the hand m ¢o
water oOr IptCTvIeTns concermng, pertinent personal problems

Hyronyaawe Reacrion PATTERY

The first pattern desenbed 1 1046 by George Wolf and Wolff
was called the hypotyname yesponse (61) Tt was charactenzed
by & all tn blood pressure and & decrease i height of the I waxe
Under these eircumstances caleulated vabues for both cardise
output and penpheral reistance were Yon This pattern was the
least, frequentls encountered but when proncunced was the one
as omated with the most distressing symoptoms

CAST L Hypodyramuc reactian 1 ¢ youny man wath chronsc asthma

A strilung example of this type of reaction was & 32 year-old patient
with bronchal asthma who developed hypotensian aad 1f he wasn the
stand ng or sithing position famted every tune fus hand was immersed
1n cold water Whenever lus hand was immersed while he was rechnng,
Tus blood prossure fefl from the neighborhood of 120/80 to the neighbar
hood of 90/60 csplaying & cold depressor mstesd of the usual cold
pressor effect This patient had no d ble cardioy ascular ab hity
Neither did he have an unduly sensitive carotid sinus to digital pressure

CASE o fiypodynomne reaction 1 @ usially hyperfensue womon under
ecurstarces of fecling overchelmed

Such hypodsnamic re ponses were also orcasonally cncountered
amony hypertensive subjects as exemphfied by a 48 year-old mamed
Jewess whove chuel conflicts concerned the unsalutary relationship be.
tween her husbund and her okler son The former had not wanted ehuldren
and (onsidered the patient s apen adulation for and extremely protective
antude Yonard therr son & disect threat to his secunty Consequently
e pum hed the boy &t every opportunity fhe patient s hypertension
was diseovered at the time when her son was drafted nto the Army 1t
persisted durig the subsequent period untd the news came that the boy
wes to be ent oversens She felt grerwhelmed and defeated by this
Praspect and contwcd dejerted wirth much Joner blood pressure unts)
her restitment was agnn aroused by confliet betneen her husband and
son aed wth that ber blopd pressuse rose agam to hypertenuve Jovely



CHAPTER VII

MEASUREMENTS OF HEMODYNAMICS IN
ESSENTIAL HYPERTENSION

A INDICATFD m the foregoing chapter, the ballistocardiogram
reflects the dynamues of heart action as they are modified by
the table on w hich the subject lies and by the weight and contours
of the individual studied Thus, ballistocardiographic records can
not be compared with full satisfaction from person to person But
records taken on the same individual, on the same ballistocardio
graphie table, and under the same circumstances are quite com
parable The waves of the ballistocardiogram which reflect force
and velocity and volume of blood ejected bear some relationship
to cardiac output, but they have not correlated with sufficient
predictabihty with more generally accepted methods of measur
g cardiac output to warrant any quantitative mferences Using
the height and slope of the IJ wave, however, and fitting 1t mto
Nicherson s formulae for cardiac output, 1t 15 possible to recog
nize certamn dyvnamic patterns of cardiac function which 1re seen
with frequency and predictability under a given set of circum
stances

In our laboratory approsmately 1400 tracings has e been made
on 150 subjects ncluding subjeets with 2 v amets of cardios aseular
disturbances and normal subjects (59 60) The studies were done
with the subject rechmug on the ballistocardiographic table
Records were made duning quiet breathmg for ses eral seconds out
of every mmnute Immediately before and after each record the
arterial pressure was determined by means of a sphygmomanom
eter cuff wrapped around the left arm The mean of these reidings
was used 1 the calculations With reference to the relation of

68
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Fic 13 Episodes of lowered blood pressure associated with feelmgs
of defeat 1n response to overwhelming events occurring m s subject with
essentinl hypertension who reacted to most stresses with more aggressive
feelings and elevation of blood pressure

Later, at a time when the patient was cathetenized, a procedure to which
she reacted with overwhelming shame, she again displayed a precipitous
transitory fall in blood pressure with sweating and tachycardia, as shown
1 Figure 13 This observation has been repcated on three separate occa
sions preparng her for cathetenization, but with no actual mnstrumenta
tion with similar results each time

Much more frequently seen were pressor responses associated
with stressful mnterviews and experiences among hypertensive
patients Although, as already pomnted out, 1t was not possible
to draw quantitative mferences regarding the underlying hemo
dynamic effects responsible for the pressor reactions it was pos
sible to establish a pharmacodynamic parallel for the two con
trasting ballistocardiographic patterns seen

One of the balhistocardiographic patterns evohed by mterviens
had preaisely the characteristics of the pattern seen after subcu
taneous njection of epinephrine The prototy pe of the ‘high out
put” or epinephrine response 1s shown m Figure 14 It resembles
closely the response to cxercise When measurements of cardiac
output have been made using cardiac catheterization and the
application of the Fich principle, both epmephrine and exercise
have been shown to produce an mcrease 1n stroke volume and 8
reduction 1n peripheral resistance Caleulations from the ballisto
cardiogram correspond consistently with this pattern When, 1n
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our studies, such a pattern has been obserted follon g the stimu
lus of an iwtervien we have referred to 1t as 4 “ligh output”
pattern The figures from Nicherson’s formula have been used for
convenience 1 charting but no quantitative inferences are drana
from the ballistocardiographic pattern with reference to cardiac
output

The other ballistoerdiographie pattern induced by mntersiens
had all the charactenstics of that following subcutaneous imjection
of norepinephrine, a circumstance known to produce 2 pressor
response attributable to an increase in peripheral resistance
Hence we hive called 1t the “high resistance” pattern The prote
ty pe of the norepmephrine or “high resistance” pattern 1s shown
1n Figure 15 When pressor responses occurred with balhstocard:
ographic evidence of an increase 1n both “output® and “resistance”
the term mned pattern has been used

“Hieun Outpur” PATTERN

The epmephrme Iike exercise, or “high output” pattern of
vascular response was that charactenized by an elevation of blood
pressure with increase n the height of the IJ deflection on the bal
listocardiograph, resulting n a caleulated mcrease mn the cardiae
output, usually with a fall in the caleulated peripheral resistance
As described 1 Chapter 11, this was not only the characterstic
hemody nanie response to exercise but also to the mere contempla
tton or anticipation of exercise

The occurrence of a phy siologieal response to a sy mbohe stimu
lus 1s familiar mn the case of salrvary flow m anthicipation of cating
Therefore, 1t was not surprising that a hyperdynamie hemo
dy namic response occurred m antieipation of exercise 16 was of
speaal interest, however, that this same type of hyperdynimic
response oceurred under circumstances of stress mn which there
was na consideration of exereise If this change mdicated an actual
assoctated mcrease in output of the heart, which 1t appears to do
there must be a resulting merease 1 peripheral blood flow, 2
situation which obtams more or less continuously 1 hyper
thyroidism but apparently only ntermuttentlty and for short
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penods of time 1 mdradualy with normal metabolism  During
tressful mnterviens ths type of cardior aseular responce was most

commonty encountered when amety and conflict were largely
overt mnd eauly reconizable
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CASE 6 A 46 year-old voman with orert anziety and a “high output*
type of hemodynamic response lo interview but a vartable reaction
to the cold pressor fest

The patient, an unmarned clencal worker and stenographer, was
short, dark, neatly dressed and shightly obese Her manner was intense,
restless and volatile Hypertension had been discovered 10 years before
as an eidental finding when she was being studied because of amenor
rthea There had been no signs or symptoms of eardiac, renal or central
nervous system mvolvement Her blood pressure was 198/118 There
was moderate narrowing of the arteroles m the optic fundi Although
the radiographic shadow of the heart was of normal size, there was mod
erate left deviation of the electrical axis mn the electrocardiogram Unine
was negative, blood urea mtrogen 15 mg per cent, and urea clearance
76 9 per cent and 92 6 per cent

The patient was seen 73 tumes m two and one half years at someswhat
wregular intervals

She was the fourth of sic mixed siblings, the two oldest children died
1 infancy or early childhood A brother, one year older, 1s Ining and
well, and a smister, four and one half years younger, 1s iving and well A
sister, three years younger, died of leukem:a when the patient was &

The patient was born 1n Russia but moved to this country when she
was 1 year old Her father, who came from a scholarly Russtan-Jewish
famuly, was deseribed by the patient as a ‘gentus » She considered lnm
charmmng bnlhant, scholarly and affectionate, but also unpredictable,
domineering and self centered He came to the United States in 1904,
while hts wife was pregant with the patient “He was a great lover of
besuty and I was the beauty m the family ”” He habitually show ered the
patient with expensive giits, yet frequently abused her and the rest of
the famuly with phystcal beatings He made a finaneial success n a part
nership with a wholesale vegetable commussion merchant but died at the
age of 46 of coronary occlusion assoctated with hypertension when the
patient was 16

The mother’s parents were relatively untutored Her father was an
arphan who became & well to do merchant The mother was described
by the patient as & cold woman who “didn’t believe 1 love She ap
pacently had very hittle regard for her husband and was frequently heard
to say, “Just as there 13 no such thing as a good dog there 1s no such
thing as & good man ” From her the patient seemed to acqure 8 fecling
of bewng stupid, worthless and o great disappomtment to both parents
The patient considered her mother to be unduly selfish, ty ranmueal and
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2 non
SUSpICIOUS Neverbeless she became her mothe: ; cxt‘o:t;tﬂc:{:\::meb
until, having had hypertension for msuy yeard, the for &
dey cloped o hemuparesis Bhe was treated 1 o nursing home for two
vesrs and then I ed Wtk het vounger Jdauchier unti he died Through
out, this period she abused the patient for having neglected ber st
‘The patient's turth was normal She was o healthy lzre:st fid wfanf
hout her ¢idhood she felt letely over by ber
youug:; mster who was qumek boght, srgamentatuve, stubborn and
eerin,
dmst was %m average student in school swett tempered and comphant
and never showed ber anger
:V‘;;n Ter father died her mother was overvhelmed by the prospect
of fnancial responsibility Nesthet she nor the older ‘brother were mling
20 undertake the settlenent of the father's estate ‘Thus, the burden fel}
to the patient who had httle success and ultimately the famy Jost sub-
stantually ail of the father s holdings She was frequentlv acensed by the
fmother and an aunt of having been responsible for her Sather & death
She became withdrawn and moodly, deseloped amenorrhes, Yost her
appetite and had difficulty i swallowing Thia led to & tonsillectormy and
a {mip to the country for comalescence Here at the age of 17 she Iell
m fove with a young man who soon jiited her
Back 1 the city she worked a3 & secretary for an eccentnie bachelor,
who made unwelcome advances to her Later however, when another
secretaty fell m love with the boss an antagomsm developed which
culmynated 1n a violent quarrel in which the boss seemed to tshe the
other woman s inde The patient resigned and did not work agsin for the
next 10 years She lost her former piaeid and porsed manner and became
mMmerea.ingly writable and even asserts e toward her mother and younger
mster Finally sn 1941 some of the arguments became sp violent that

both mother and mster threatened to hase the patient committed to &
mentad mstirution Dunn,

g thus periad she had frequent nau.cs, €pigastuie
fuliness belchmg Suldness 1 the head weakness Jitteryness frequent
Qo tong headathe tachyesrdis and const p She uited many
ohymeans and Y one Lime was treated for hyperthyroidism alth
the dugnosis 128 ot confirmed ety o

Following an ) period of psychoth and
Py P an attempt to
find help 1n the Quaker faith she became convinced that her symplt,oms
2rowe from her bewny tonsumed with hatred Accordingly she tred dily
%ently o tegaun thesweey Yempered behaviar she bad displayed when her
ather was alive About one year Yater her hyperten 1on was discoverad
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CASE 6 A 48 year old woman wnth overt anziely and a “Pagh output”
type of hemodynamac response to interview but a varwable reciion
to the cold pressor lest

The patient, an unmarned clenical worker and stenographer, was
short, dark, neatly dressed and slightly obese Her manner was stense,
restless and volatile Hypertension had been discovered 10 years before
as an meidental finding when she was beng studied because of amenor
rthea There had been no signs or symptoms of cardiac, renal or central
nervous system mvolvement Her blood pressure was 198/118 There
was moderate narrowing of the arterioles in the optic fund: Although
the radiographic shadow of the heart was of normal size, there was mod
erate left deviation of the electrical axis in the electrocardiogram Unne
»as negative, blood urea mtrogen 15 mg per cent, and ures clearance
76 9 per cent and 92 6 per cent

The patient was seen 73 times 1n two and one half years at somewhat
iregular ntervals

She wasg the fourth of six mixed siblings, the two oldest children died
1 nfancy or early childhood A brother, one year older, 1s kving and
well, and s sister, four and one half years younger, 1s iving and well A
sister, three years younger, died of leukemia when the patient was §

The patient was born in Russia but moved to this country when she
was 1 year old Her father, who came from a scholarly Russian Jewish
fanuly, was described by the patient as a “genius ” She considered him
charming, brlhant, scholarly and affectionate, but also unpredictable,
d 1ng and self centered He came to tbe Umted States in 1904,
while his wife was pregant with the patient ‘He was a great lover of
beauty and I was the beauty n the family * He habttually showered the
patient with expen<ive gifts, yet frequently abused her and the rest of
the family with physical beatings He made a financial success m 2 part
nerstp wath a wholesale vegetabl merchant but died at the
age of 46 of coronary occlusion associated with hypertension when the
patient vag 16

The mother’s parents were relatively untutored Her father was an
arphan who became a vell to do merchant The mother was desentbed
by the patient as a cold woman who “didn’t behieve in love ” She ap
parently had very little regard for her husband and was frequently heard
to say, “Just as there 1s no such thing as a good dog, there 13 no such
thing as 2 good man’ From her the patient seemed to acquire o feeling
of bemg stupid, worthless and a great disappointment to both parents
The patient considered her mother to be unduly selfish tyranmical and
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suspresous Devertbeless she became her mother s clocest Colmpaf;\f;“
ant having 13 hyperten son for many yesrs the mother ulumately
developed 4 hemiparesis She was treated 1 a nurang home for “‘:
years and then hved with her y ounger daughter unti ghedied Throug
out this period she sbused the patient for having neglested ber
The patient s birth was normsl She was s healthy, breast fed snfant
Tt hout her childhood he felt plete) overchadowed by her
younger sister, Who wss quick, brght argumentative, stubborn and
domineening
She was an average student 1n school, sweet tempered and compliant
and vever showed her anger
When her father died her mother was overwhelmed by the prospect
of fmannal vesponsibilty Neither she not the older brother nere milling
£o undertake the settlement of the father 5 estate Thos the burden fell
to the patient who had bitle success snd wihimately the faxuly lost sub-
tantially alf of the father s holdmgs She was frequently accused by the
mother and sn sunt of having been Tespousible for her Jather 5 death
She became withdrawn and moody developed amenorrhes, Yost her
appetite and had difficulty 1n swallowing ‘Thisled to s tonsilectomy and
# trip to the country for convalescence Here at the age of 17 she el
m Jove with a young man who soon jited her
Back in the e1ty she worked as a secretary for an eccentric bachelor,
who made unwelcome advances to her Later, however when another
secretary fell 1n Jove with the boss an sntagomsm developed which
culmated sm 2 volent quarrel m which the boss seemed to take the
other voman s mde The patient resgned and did not work agan for the
next 10 years She lost her former planid and paised ranner and became
wcreasingly irmitable and even assertive toward her mother and younger
sister Finally i 1941 some of the srguments. becstme #0 Wiclent that
both mother and mster threatened to have the patient committed to a
feentsd mstiution Thunng thus persod she had frc quent nauses eppasine
fullness belebang fullness i the head weakness jtteryne.s frg
equent,
She dted man,

fushing headach 1 dia and
y
23 treated for hype
therd‘,”g“““‘wu ot confirmed o hyperthyrodism, althongh

physicians and st one wme w:

g B0 penod of hath d
find belp wn the Quaker fatks shy " by and un ettempt to
¢ became
axose from her o with hah.ccuﬂzmcedx that her symptoms

gly she tred d
ge:x;g '::ngam Ahe swoet-tempered behaviar she had displayed when lile‘r
23 slve About one year Jater her hypertention was discovered
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Thereupon, feeling that her home life was makang her ill, she impuls ely
left and took a furmushed room i New York City Refusing financul
help from her sister or her mother she supported herself by domg seere
tarial work at a Salvation Army Shelter

After that she held many jobs, most of them 1nvolving ty ping socl
s orh records or psychiatnic hustories In each of these jobs, when firt
employ cd, she was well kihed, well thought of, made friends quickly and
got nlong well Shortly, however, there de eloped an antagonism, ustly
toward that person with whom she had first folt closest She felt mereas
mgly that she was bemng imposed upon until there oceurred o single
violent outburst of reerimmation and then 1esignation

Symptoms of fatigue, muscular aches and puns, headache, mid ndt
gestion and constipation continued during tlus period She hved exther
at women’s hotcls, i o room by hersclf or had s ing aecommodations on
the premises of varous mstitutions She was neser able to mahe lasting
friendslups with either men or women She states that she never felt m
love after the orgnal blighted romance when she was 17 years old She
remamed & virgm

Tife became a constant struggle ¢ to heep afloat * She felt that the
thrcat of a major depression was conttually hanging oser her and that
if 1t should vecur she would surely necd hosprtalizetion She was avare
of o dusperate need for love and neceptance but was completely unable
to find 8 way to get 1t Outside mtcrests and ereatnaty were almost com
pletely lachmg Reereation consisted prineipally of gomng to the motion
pretures with some casual female acquamtance

She had rceently lost a sceretarial job at the time when first scen in the
clmie and was concerned that she might be shpping into a depression
At first the paticnt responded welt n the chie She got @ new job and
there was 2n improvement m symptoms She becime mercasingly abl
to express resentment and to ‘stand up * to people oy er minor differences
without fuaring that she would alienato them permancntly Wathin ap
proximately a year, hot eser ler mother had o secoud cerebras ascular
accrdent and soon died Iler mother's death aroused n good deat of un
casiness and guilt m the patient She lost another job and m di~courage
ment returned to the maternal houschold to Ine with her aster She
referred to thus move as ‘ returtung to the scene of the erme  Three
weehs later she developed a full feehng i the head and numbness of the
left arm nnd leg, with o fechny, of clumsiness

Neurologictl exanunation yiclded no v adenee of nbnorathty exeept
for dy saesthesia e the left leg and a positn e Hofiman reflex on the feft
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There were 12 \nterviews while the patient was on the BCG table
During the interviews she ususlly expressed herself freely, nas seldom
guarded and evasye and usually showed objectnne mamfestations of
bemg disturbed by the intervien, including weeping and flushing Except
{or the first studv the pattern of responce to stressful mterviews was
uniformly that of an erease 1 stroke volume woth fall in ‘ resist
ance  re,ardless of the tvpe of matenal dicussed or of efforts by the
s estigator to alter hus attitude and behavior duning the studies An
example of the e changes is shown 1n Figure 16

Duriog most of the mterviews her attitude was tense and quenious,
not hostile but generally ingratiating On one occasion <he diplayed s
burst of rage while lying on the BCG table There occurred a bnsh
bemodynamie reaction charartenzed bv a marked nse in stroke volume
and fall m peripheral revistance as shown w Figure 17

1t 15 of interest that despite the monotonous regulanty of the stress
infervies patterns the response to the cold pressor test was vanable in
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Thereupon, fecling that her home hfe was making her if}, she 1mpulsnely
left and took a furnished room in New Yor} City Refusing finaneial
help from her stster or her mother she supported herself by doing scere
tanal work at a Salvation Army Shelter

After that she held many jobs, most of them 1ny olving typmg soual
v orh records or psychiatnie hustories In cach of these jobs, when first
employed, she was well hiked, nell thought of, made friends quichly and
got along well Shortly, honever, there developed an antagotusm, usually
toward that person with whom she had first felt closest She felt mcreas
mgly that she was being 1mposed upon until there occurred a single
v1olent outburst of recrimination and then resignation

Sy mptoms of fatigue, muscular aches and pains, headache, mid indt
gestion and constipation contmued durmg this period She lived esther
at women’s hotels, m a room by herself or had I ing accommodations on
the premises of vanous institutions She was never able to make Jasting
friendships with erther men or women She states that she never fell in
love after the ongmal biighted romance when she nas 17 vears old She
remamned a virgm

Life became a constant struggle ‘to heep afloat * She felt that the
threat of & major depresston was continually hanging over her and that
of 1t should recur she would surely need hospitalization She was awate
of o desperate need for love and acceptance but was completely unable
to find a way to get 1t Outside interests and creativity were almost com
pletely lacking Recreation consisted principally of going to the motion
pictures with some casual female acquamtance

She had rceently lost a sceretarial job at the tme when first seen 1n the
chnie and was concerned that she might be shppng mto a depression
At first the patient responded well 1n the chme She got a new job and
there was an improsement 1n symptoms She became mereasmgly able
to express resentment and to “stand up * to people over munor differcnces
without fearmg that she would akenate them permanentl) Wathin ap
prouimatcly a year however her mother had a second cercbros ascular
acerdent and soon died Her mother s death aroused a good deat of un
casiness and guilt m the patient She lost another job and m discourage
ment returned to the maternal household to line with her sister She
referred to this move as ‘returning to the scene of the enme * Three
weehs later she developed a full feehng mn the hcad and numbness of the
left arm and leg, with a fecling of clumsmess

\eurologteal examnation yrelded no evidence of abnormality exeept
for dy saesthesia 1n the left leg and a positrye Hoffman reflex on the left
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dressful sterview itk &
CASE 7  Hugh resistance  type of response toas
restrarned superficually composed hypertensite womar

A 30-year-old mmarned yoman first came to the chine 1n 1946 com
plmmngyoi Teadaches snd easy fabgablity Hypertension had been dis-
covered two years before Her blood pressure was usually 1 the neigh
borhood of 2007310 Durng the expenmental procedute the Jay quietly,
stuled frequently and seemed composed ey en dunng a discusson of her
relations with her mother, toward whom she felt mtense hostibity An
underiying trucuience aa evident her attitude, however, as mam
fested by the lncome Teply of yome wnderstatement Dunng the penod
of mternew her blood pressure rose bnishly 8 mse associsted mith a
wmarhed increasesn periphersiresistance  but none1n the stroke volume
The couree of events s shawn graphically 1 Figure 18

CASE 8 High reststance’ type of response assocraled wth demsal of
emohonal disturbance

A seeond patient was & 30 year old unmarned secretanal Rorher who
was first, seen at the \ew York Hosmital 1n November 1923

She had been well until 1944 when followng an attack of acute
cholecystiis & gangrenous gall bladder was removed Her blood pres
“ure was norial at that time

She bad been the fifth of seven mixed siblings and she was seven years
younger than the next oider When she was 7 her mother was found 2o
bhave diabetes Two years tater she began to require sohin Pecause she
d.shked giving herself mjertrons her phymican sugpested that, ous pstient
admngstet the msulin

Acting on that stagle myunction the nne yeas old gl {athiully gmve
tier mother wsnlin twice a day Duriag the next, 14 yenrs the only wter
ruption oceurred when her mother was m the hospital undergoing a
chalecystectomy when the pabens was 25 Tater, when the patwent
herself had « cholecystectomy she demanded a dirharge before her
Sutures were removed 80 that she eould care for her mother A few daye
later at night she heard her mother call This was not unusual, i fact,
{or years the patient had been Jumping out of bed sf her mother wn;
thit ty or biad & vough or wag restless tevertheless she Jumped up so
fast, that ghe tore open her 1acLaon As she entered her mother & soom
Sh;aimmd hers dying  acute pulmonary edems Her last words were,
ok e; ocl;x;:eo the family and make sure the youngest boy graduates

Four months after her mother & death a sudden attack of naysea and
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Fic 17 Sudden increase 1  stroke volume” wath a reduction m
“peripheral resistance” assoclated with a pressor response during 2

burst of rage

this subject, “high output,” “high resistance’” and mixed patterns bemg
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observed on three different oceasions

“Hrer RESISTANCE” PATTERN

Under circumstances of suppressed or repressed anger, resent-
ment or anxiety, & thurd type of hemoedynamic reaction was
characteristically encountered It was marhed by an merease mn
artenal blood pressure without an merease m the height of the
1J wave on the ballistocardiogram and often with 2 decrease i
hexght Therefore, the ealoulated ‘cardine output™ wos relatrvely

low and the ‘‘peripheral resistance” high



HEMODYNAMICS 1N ESSPNTIAT TYPERTENSION Bl

yomtimg led to the remonal 10; (;" googrenous pppesndx Blood pressure
e was stid to be
. ;3)1:5;\&:2.0{ her mother s dying request the patient put sade her plans
&
lurSl:: ng: (o woth to carn maaey ¢nough to send her younger brother
through college Guien the mekname Smuley *at work she was effectne
well Liked and Inghly respected She aloays nsisted that she had been
happy to do her duty by her famly in this way, that he had never felt
sorry for herself or angry that she had not been able to mary She
coohed for and loched nfter her father untif s death in 1921 Shorthy
thereafter and following a massnve hemopty 18 she deyeloped exertynnal
dyspnea orthopnea and finally attacks of paroxysmal nocturnal &y p
nea At tins time blood preswure ranged betneen 258/170 and 2367138
Pulee nas 120 The ocular Sundh <howed grade 1 vascular chianges
chest nas oear but the heart was moderately enfarged to p
and the Iver was palpable and tender The electroeardiopram showed
1ft devuation of the electrical axss and chest, % ray indieated generahzed
cardia¢ enlargement The unme test for protein was 24, blood urea
nitrogen 11 mg per rent, urea clearance 63 2 per cent and 62 & per cent
Intravenous py elogram was normal
Following an mjection of benzodsoxane there was a sharp nice in her
bleod pressure and an mncresse 1 her symptoms of congestnve fulure
Tense and exhausted she was admutted to the hospital After o bnef
feep ehe was nwnhened by a7 imtern who snsisted upen takang & tengthy
tastory and domg » phymeal exammation alihongh she had been thor
oughly exarmned m the clmie & fw days before She beeame ntensely
angry and spoke out »ith unaccustomed vituperation A few days Iater
an cvpermental mierview was undertaken while she was techimng on
the balistocardiograph tahle \fter a surtable control penod the matter
of her temper outhurst was abruptly introduced Although she expresscd
tesentment at the treatment she ind recerved sho demed that the emsode
:x: :x\l’\i:);\cr in the least Dunng the denwal an increase of 40 mm 1
bressurt was recorded The pressor response was associated

with ¢ {oll i ealeudated  stroke v olume *
b ol and withansen penpheral

Thus latter tvpe of hyperdvname
e ponse would he evpected

L‘; mereasc the work of the heart without mnercasing, pcns;fhcra\
; :);1 flow «ince blood flow depends more or less directly on
arwac output The charactenshe situation under which tlys
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Fic 18 Hemud)namln_ reaction during stres<ful mtervien

LYFE STRESS AND LSSENTIAL HY PERTENSION

t
220 MM

200

i 8LOOD

180 PRESSURE

MM HG

140

120

100

[ STROKE

[ VOLUME

85 [

50

7

: \ P CARDIAC OUTPUT

E L/MIN
4
&0
55
w PERIPHERAL
e RESISTANCE
AO —BP
CARDIAC INDEX
E /\ VISCOSITY
— — NTERVIEW

20 40 60 80 100 $20 140 MINUTES
Sl

taneous mesurements showed an mcrease m blood viscostty associated
with pressor response
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Fio 19 Varymg patterns of hemodynamuc resction assoaisted with
pres.of responses dunng 2 stresstul mterview

¢ peripheral resistance fell while ‘cardiac output’ 1o e correspondingly
The cource of events 18 shown graphueally 1n Fagure 19

In an attempt to define the circumstances under which each of
the v anaus patterns occurred 136 stressful interviens nere carned
out on 108 cubjects while they sere hang on the bathstocardio

graph able ©Y were hypertensive indviduals and 39 normo
tensne Under the ar ances of the lab it

30 ¢
thete was a shight overlap of the hesght of resting blood pressure

betneen the two groups In 7 of the hypertensive and 10 of the
nomootensive subjects the avernge mean blood pressure durng
the interview was no hugher or was lower than the average resting
mean blood pressure Although a larger proportion of the norma
tensive subjects did not exhubit an efevation of blood pressure
dunng the mterview the difference between the two groups 1s not
statistically sigmfieant {p > 0o)

Data from the 62 hypertensive and 29 normotensive subjects
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type of response was predictably observed among normal subjects
was during blood letting from transfusion donors

In some patients erther type of hemodynamic response v as ob
served with resulting elevations of blood pressure due to inerease
in “peripheral resistance” at one time and increase m “‘strohe
volume” and “cardiac output” at another

CASE 9 Alternating “hagh output” and “hagh resistance” type responses
associated with varying patterns of emotional reaction during
wnlerview

The patint was n 38 year old white man 1n whom blood pressure
readings over & 14 year pertod had frequently revealed a diastolic over
100 mm Hg As a chuld the patient had been very aggresne and quich
tempered He fought frequently with an older brother and the death of
2 younger mbling, aged a year and a half when the patient was 5, nas
Johingly attributed by the faruly to the beatings mflicted on the infant
by the patient He was able to remember virtually nothing of hus mother
who died when he was 12 years of age Following her death hus general
demeanor changed radically No Jonger bellicose he developed a soft
spoken manner and a calm outward appearance His hypertension was
first noted at the age of 23 and has fluctuated considerably at and aborve
normal levels since that time The patient’s father had had angma for
several years before his sudden death 1n 1939

Recently, the patient had been told that s complant of diffuse chest
and axillary pan suggested angina pectoris and that an electrocardio
gram was ndicated During the experimenta] obsersation while prepa
rations were bemg made to take an electrocardiogram, the patient’s
blood pressure rose briskly with an associated sharp increase - periph
eral resistance ’ His manner at the time was tense but porced and
compliant After the electrocardiogram had been taken the patient was
reassured and 25 he became more relaxed blood pressure Jesel fel} with
an accompanving decrease m ‘peripheral resistance’ Later when the
topic of angina pectorss was abruptly mtroduced mto the discussion,
blood pressure rose agum and agan there was a sharp elevation of
“peripheral resistance® Fis manner at this time became deliberate
almost judicial Words were carefully selected There was evident
tension and restramnt but no obvious show of emotion A few moments
later, during a discusston of hostility toward s parents, i which he
displayed evident feeling, the blood pressure remaned elevated but
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TABLE 1

Pressar respante and hemodynanac pattern during streasful snferriew among

hyperienstre and normotensire subjects
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e °0 1 Output
4136 21 15 Qutput
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e 2 15 Output
M58 ) 1 Output
Lot 19 13 Output
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121 13 9 Output
8l F 7 12 o0 1% Mixed
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whose blood pressure rose during the mterview are summanzed
Table 1 In the hypertenstve group, the average mse m blood
pressure was 1809 mm Hg =+ 919, and in the normotensne
group 10 76 mm Hg =+ 6 11 The difference 15 statistically sigmfi
cant (p < 01) However, average percenfage nse mn blood pres
sure was 1398 + 7 16 and 11 97 = 7 08, respectively, and the
difference between the two groups is not sigmficant There was no
significant difference, moreover, among the hypertensine and
normotensive group with reference to the occurrence of “high
output,” “high resistance,” or “mixed” patterns In both groups,
half of the subjects responded with the “output’ pattern, a quar
ter with the “lgh resistance” pattern, and a quarter with the
“mised” pattern

Among the hypertensive subjects, a statistical analysis failed
to show any sigmificant correlation of the vanous patterns with
age and sex of the patient, seventy of the hypertensive disease
process according to the critenia of Palmer and associates (62), the
duration of known hy pertension, the height of the resting blood
pressure, or the percentage change of blood pressure during inter
view There did, however appear to be an association between the
hemodynamic pattern underly ing a pressor response and the rela
tive freedom with which the patient expressed lus feelngs durng
mtervien “High output” patterns predominated when objective
signs of emotional disturbance were evident, such as weeping
flushing or tachycarcha and when, according to the mterviever s
impression, the subject seemed to be expressing himself relatively
frankly and freely ‘ High resistance’ or mrved patterns were morc
often encountered when there were no overt signs of distress and
when the nterviewer had the rmpression of suppression re
pression, or ¢vaaiveness in his subject

In vew of the fact that a varable £y pe of hemody namie reac
tion was frequently seen with rapidly changing pattern withmn
a matter of seconds 1t seemed possible that the reported failurc of
correspondence between the T'ich and the ballistocardiographie
measurements may be i part due to mabihty to synchronize the

obsery ations precisely
Tt was striking that the tvpe of ballistocardiograpluc record ob
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Patterns (frst materviews only) O = 30 R = 17,3 = 15
11 Normotensnives
2 0 1 13 Output
; ‘;; 84 19 23 Output
Folu o0 18 20 Output
F |3 o 14 15 Output!
F |4 11 20 18 Output
F 3 92 2 3 Qutput
F | 3 ke 24 3 QOutput
F | a2 g 12 &3 * Output
M {2 95 n 12 Resistance
M]a 98 4 7 Cutpuy
M| 48 % ? 7 Qutput
M| B8 109 2 19 Output
F {2 93 8 9 Qutput
T 28 85 12 13 Output
F i3 86 1n 2 Output.
F 3 8 4 5 Mixed
F 21 95 15 16 Mixed
M {40 %0 15 17 Mixed
M1 6 10 12 Mazed
M| 2% 0 » 12 Mixed
Mo 8 2 5 Mixed
A 84 12 1 Renistance
M| q 88 1 19 Resistance
M| g3 & 2 - Renstance
F |4 o 7 8 ‘Resistance
M| o2y 9 ] 9 Resistance
M | 25 9 8 7 Remstance
; g 81 2 2 Resstance
100 2 2 Resistance
N T | —_
Mean B5l 02 \weegy

——
197 +708
Patterns 0 w14 Reg Mag
First 1aterviews only used 3 comput,
VEndh mr peling mean vaiuey

bese co amng 13 the average of from 2 4o 18 bloog Pressure

19 4]
determinations
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Table I—continued
Rumbes Resion 4 Blood
n
L] | e piiees, Pressaret proned. Pattem
59 M 54 9 17 7 OQutput
6t | F | 35 146 28 2% Qutput
&2 ( F 43 137 5 4 Resistance
63 | F | 43 138 21 15 ¢ Resistance!
6 M 49 5 25 17 “ Qutput
65 F 62 132 20 15 Qutput’
67 F 31 D97 21 22 Maxed
2)100 2 12 OQutput *
6 | M | 42 109 9 8 Mixed
72 F 39 12 23 2 Qutput
@B F | 2| Du 26 23 Mixed
2)108 29 b74 ¢ Resistance’
76 M 40 1170 2 i2 Qutput’
2139 18 13 Output
3137 32 23 Qutput
471 1 6 QOutput ’
5171 20 12 Output
81 F 57 135 16 12 Resistance
80 | M | 38 126 9 7 Mixed
89 F 52 154 29 18 Resstance
%0 | F 31 138 18 3 Rewstance’
94 F 51 152 6 4 Output
a3 M 33 1129 18 12 *Output
2)12¢ 34 27 Resistance '
99 M {39 154 18 12 Maxed
101 M 31 116 5 4 Output
103 M 36 172 26 15 * Output
106 M 26 150 19 3 Mixed
2}148 2¢ 16 Output!
339 F 62 132 15 1 Qutput
N M 55 110 23 21 Output
o F 61 121 12 10 Output
P F 16 158 11 7 Output
Q F &1 159 8 n Mixed
R F 44 142 33 3 Mixed
S M 25 134 16 12 Output
T F 41 142 1 3 Output’
u F 42 140 30 21 ‘Qutput
A F 46 149 10 7 Output
w F | % 125 5 1z Gutpat ’
X M A7 165 6 4 Output
1 M 41 139 8 ¢ Resistance
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TABLE 11
Correlation of hemodynamc response of cold pressor lest with those
encountered during snlerview

Patient No Cold Pressor Response Interview Psttern
1 Qutput’ “Resistance
‘ Qutput” Resistance’
6 Qutput Output”
Output Qutput’
‘ Resistance’ NMixed
Mixed “Output’
8 Resistance’ Mixed
12 Output \ixed
i3 Re ..tance Resistance’”
Resistance > Resistance *
8 Output’ Outpyt *
24 Resistance Reustance
28 Resistance / “Resistance’
29 Aived Resistance
5 Output Alixed
56 NMixed Resistance”
81 Qutput Resistance”
ga Qutput Mixed
90 Output ‘ Resistance
106 Output® Aixed
Qutput Mixed
Muxed* Resistance”
1 Qutput Output!
1 QOutput “Output
m Output* Qutput
w Output § Mixed

* Poslsympnhmmmy

t Roman numerals refer to hypertensive pat;
urvey (o P Ppatients not included 1o the

3B P dropped during eold pressar test
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served following short term traumatic mterviews did not neccs
sanly correspond to that evohed by the cold pressor test m the
same mdividual Neither did the cold pressor test alnays evohe
the same response even 1n the same individual It was also clearly
shown that the pattern of hemodynamie reaction to cold water,
or 53 mbolic stresses did not correlate with the presence or absence
of evident arteriolar disease

CorreraTION OF CoLD PrEssOrR EFFecTs WirH INTERVIEW

In Table II are shown the varety of hemodynamic effects ob
served 1n 26 studies performed on 19 hy pertensive patients durng
both cold pressor test and interview carried out on the same day
A pressor reaction occurred 1n every instance with mterview and
with cold water 1n every mstance but one It will be noted that n
16 of the 26 instances the cold water nduced a “high output” type
of response wlile a “high resistance” pattern oceurred 1 6 and 2
mned pattern m 4 The mterview, on the other hand, produced
a “high output” type of pressor response m only 7 of the 26 trees
a “high resistance” pattern mn 11 and a mived pattern n 8 Some
of the patients reacted differently on different occasions It was
clear that the cold pressor test did not provide a prototy pe of the
mdrvidual’s hemodynamic pattern of reactions under stress

Renan Broop Frow

Regardless of the underlymng hemodynamc pattern, elevations
of blood pressure were umformly assocated with a fall m renal
blood flow, as measured by the para ammehippunc acid tech
mque of Homer Sruth and lus associates

In studies done n collaboration with John Pfieffer and Herbert
S Rupley, we found that among 35 hy pertensive and 13 normoten
sive subjects 1t was mvanably possible, by ntroducing topics
which aroused serous conflict to bring about a sharp nise 1 both
systolic and diastolic pressures (63) These were more or less sus
tamned throughout the perrod of the traumatic intervien and often
outlasted 1t In no mstance were the technical manipulations m
volved 1n the test or idle conversation effective n raising the
blood pressure The character of disturbance in the subsects was
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Fio 20 Changes m the blood pressure and renal hemodynames
representative subjects The first section of eross hatching represents
the range of vanstion of three separate controf penods The mean value
10 each satance 18 shown at the left of the seale 83 0= The solid black
column represents the average change dunng the periods of traumatic

mterview and the last cross hatched column ghows the average change
in the postinterview periods

the renral plaswa flow and glomerular fltration rate operated more
consistently to produce a nse in the filtration fraction In addu
fion 34 can be seen that the \ anations did not necessanly parallel
the hlood pressure responce the renal hemodynamaes being ths
turbed long after the atter returned to normal

Utihzng the ratio of mean blood pressure to effective hload
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not one of sudden fright or alarm, as m the case of the patients
reported by Smith (1), who had earlier observed a fall in renal
blood flow 1n association with stress Our subjects, on the con
trary, usually appeared more restraned, without sweating or
tremor, and displayed none of the usual evidences of “nerious
ness "’ Despite their relative outward calm, however, they com
monly asserted that they had felt anvious, frustrated or resentful
during the mterview and often evidences of tension and restless
ness were observable The details of these studies are included in
a separate publication, but the prototy pe of the response 1s shown
in Figure 20

Both hypertensive and control subjects whose blood pressures
rose during the mterview situation displayed evidence of renst
vasoconstriction with a sharp reduction m the effectre renal
plasma flow and mncreased filtration fraction

ErrectivE Prasma Frow, GLoMERULAR FILTRATION RATE AND
RENAL VAScULAR RESISTANCE

The average effective plasma flow, when corrected for bods
surface area, was 509 plus or minus 94 2 cc per mmute (This 15
low when compared to the figures g1ven by Goldring and Chas«is
(64) 697 plus or minus 151 cc per minute for males and 594 plus
or minus 102 c¢ per minute for females )

During the discusston periods there was an average decrease of
mmus 265 plus or mmus 801 cc per mmnute mn the effectine
plasma flow mn the normotensive group

The hy pertensive group had still 2 lower renal plasma flow, 460
plus or minus 110 cc per nunute, and exhibited a decrease of
minus 424 plus or minus 526 cc per minute durng the stress
pertod

In general, during the pertod of stress and i some cases for
considerable time thereafter, there was a change m the renal
hemodynanues characterized by a fall in the effect:ve plasma flos,
wsignificant changes mn the glomerular filtration rate and a nce m
filtration fraction When the indivtdual cases were examned and
the standard deviations consulted, 1t 1s seen that there was more
umformuty m this change than n the others—the variations mn



TABLE 11T
Camparison of control values and changes tn clearancer blood pressures and
vascular wn the and

32 groups
A enage \alues ‘ Normot tis € Hype t 03 ve 4
Average Control Persods
\ean blood pressure (mm Hg) 935 x99 1373 =198 | <0 gl
Efective plasma flow {ec /mua ) 509 0 04 2 MO0 4 :!:lm 3 | <0
Glomsrulsr Bltration rate (cc/

:nn;“ 801 2119 {1005 £234 | <005
Filtration fraction 0 L6 0071 0725+ 0035 <0 001
Penpheral resistance (mm Hg/

cc /mm ) 00083 0 034] 0171k O fotj <0 001

Effective pla ma flow (cc /run) {1873 %773 (1180 901} <0 0>
Glomerular filtration rate (ec/
mp } 838 x132
Filtration fraction
Peripheral resistance (mm Hpg/ee /
mn )

1026 268 | <01
0 186+ 0 023) 0 247 0 030} <O 001

0174 00™] 021"+ 0006 <0 001

Average Discustion Pertods

Meag blood pressure (mm Hg)  |10°6 178 [1514 =°07 | <0001
verage Postdiscussion Periods

Mean blood pressure (mm Hg) 978 %104

1375 =169 | <0001
Effective plasma flow (cc /mm) 14932 4818

42 516 | <001
Glomerular filtration rate(ce /min )| 883 +181 1999 =7 | <02
Filtration fraction 0180+ 007 0 241& 0 038] <0 001
Penpheral resistance (mm  Hg/

ec /mun )

0 112+ 0 07| 0 186+ 0 04S} <0 001

A rapeCh ges

Hypert r

Discussion—Control Pertods
Mean blood pressure (mm Hg)

493457 | 4173x108

<0 02
(<0 01) (<0 001)
Efiective pla ma flow (co /min) | =% 5430 1 | —~42 4252 ¢ -
(<001 0
Glomerular ltration rat (ce / ! {<oom
mn ) ~08x57 40016 9 -
=) (—
Filtration fraction +0 0110 009) 40 0”":)0 018 | <005
© o01) {0 001)
Penpheral resistance (mm Heg/
co /min ) +0 014:£0 017 +0 0410 076 | <p 01
(<0 001) (<0 001)
Postduscussion—Control Peryods I
Mesn blood pressure (mm Hg) +2 7464 +3 0471
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flow (corrected for body surface area) as a crude indication of the
vascular resistance of the hidney, other inferences were made pos
sible In both groups there were large mereases m the renn! vasey
lar resistance, 0 014 plus or minus 0 012 units in the normotensnie
and 0041 plus or minus 0 026 umts m the hypertensive group
(see Figure 21 and Table IIT) As mught be expected, the control
values mn the latter group were considerably higher at the start
It 15 notenorthy that among the hypertensive group the renal
vascular reststance did not return to control levels promptly after
0220 [ ——
o210
Q200 -

0190 b=

D180
N

0170 |-
0180 / (Y -r
0150 b 7
0140 |- 7

©120 |
T
‘\

0120 - , N

RESISTANCE UNITS
<

0110 =

0100 _J
0090 {~
0080 |-

0070 -
DISCUSSION  POST DISCUSSION  POST
oL DISCUSSION

CONTROL. DISCUSSION CONTR

£ HYPERTENSIVE SUBJECTS 4 NORMOTENSIVE SUBJECTS
Fig 21 A comparson between the renal vascular resistances in
hypertensive ond normotensive subjects during stressful interviens
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VarzATIoNS 1 THE BLoon PRESSURE, Lrrrotes s Prasua Fron
CGrowervnsk Fuurrarion RATE Avp RENAL VASCULAR
ResISTANCE DURING REIAVATION

The converse of the aboie expeniments was eshibited when
\n sttenapting to restrict the sphere of sttention by the uwe of
Sodium Amytal one hypertensive subject became very refaxed
and 1dulged 1 pleasurable fantasies before the mtervien was
«tarted An effort was then made to promote and mamntan this
relaxation The blood pressure fell from an average control loy o

of 197/109 to 152/92

Duning the f2ll 1 the blood pressure there was a nse 1 the
effective plasma fiow of 24 per eent and 1 the glomerular filtra
tion rate of 30 per cent with httle change wn filtration fraction
(Figure 22) At the end of the clearance penod when the subjeet.
was aroused from s pleasurable relatation the bloed pressure
returned sharply to control levels, as did the other values

Comment

The ohservation that the artenal pressure and rensl clearanee
may change tonard normal durnng relaxation supports the vien
that the rise 1n pressure and the fall in clearances dunng the wnter
view <ituations are trul} a renction to stress and suggests, m addt
tion that the subject with essential hypertension may well be
fiuing n & sustained <tate of overreaction to the mnor stresses of
daily Wfe The mechantsm producing ncreased blood pressure and
responses of this type m essential hypertension has been the sub
sect of intensive mvestigation Evidence has been adduced both
o implicate the hadney as the geness of elevated blood pressure
and on the other hand to indicate the Ladney as & passie suf
ferer from <vstemuc vascular disease Our studies shed no hight
upon this problem except msofar as tf ey mdicate a more wtense

renal v iccullar vesponaiveness in the hypertensive which my
a)
iteell be damaging to the hiduey o

SMMULTANEOLS MrasureMENT oF THE Resat 4do Generan
Hevopynauics

N In order to correlate the ahore data with the studies of general
emodvnamues and to ascertamn whether o

7 not the decrease ob
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TABLE III—(Continued)

Average Changes Normotensive Hypertensive I
Effective plasma flow {cc /min ) —~22 74304 | ~345£496 -
(<0 02) (<0 01)
Glomerular filtration rate (ec/
min ) ~06+23 ~0 2466 -
- =)
Filtratron fractron +0 0050 013] +6 0150021 ) <67
(<0 2) (<0 01)
Perspheral resistance (mm Hg/
ce /oan ) -0 005:60 010 +0 01720 026 | <02
(<0 1) (<0 01}
8} The group d of 13 sub; The by group

consisted of 20 to 22 sub;ects Thxs vanation was taken into consndenllon 1 the
calculation of ¢ Each figure 1s follon ed by its standard des 1atron

b) P represents the degree of probability that the tno hgures on the same
b 1 row are not and was ob d from the tables of distnbu
tion after caleulation of 1 The d by dashes indieste that P was
greater than 02 Levels of 0 01 or less are to be considered significant

b= (T~ 9 ny = 12 (m + ng — 2)

(m + no) (S21 + Ir)

[EASN

pARIS R L

n
c) The figures in parenstheses beneath each value represent 2 with the ssme
sigmficance as under (b) regarding the e average diff immed:

ately above ¢ nas calculated as follons
o X Frcivy
§D/Vn SD = _.TT"-

the subsidence of the pressor response Thus n both normoten
sives and hypertensives the ladney adjusted itself by means of
vasoconstriction to the rse m the systemic blood pressure, pre
venting an mcrease of the blood flow throughit There 1s suggestite
evidence that the hypertensive hidney overcompensates so that
1t exlubits both a2 more mtensive and more projonged constriction,
even after the blood pressure has returned to near control levels

The observations of Hoobler are of mterest in this respect He
showed that about the same proportion of hypertensive md normo
tensine subjects underwent marked renal yasoconstnetion
response to the mhalation of carbon dionide (158)
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noted 16 years earher dunng her first pregnancy Episodes of dizziness
were closely ated with stressful merdents m her hfe eefly con

cernung her aleoholic husband At ber first visit to the clinie her blood
pressure was 236/148 The physical examination showed her heart to be
moderately enlarged and there was a fant basal systohic murmur [he
radiologieal exsmnation of her chest also showed enlargement of the left
heart electrocardiogram showed left axs deviation The results of ob-
servations on this patient during an mterview are ghown 1o Figure 23

After o prelirmnary penod of rest and relaxation in which there was ne
conversation the patient was engaged in the discussion of mantal ke by
one of the physiigns She desenbed the alcohohism of her husband and
1ta effects upon her son and bersell Dunng the di.cussion she appeared
anxious and re<entful Her blood pressure rose from 186/128 to 242/168

i

J

Iy

\Hyluwm\\

W

@R e [Tt —
o By T % e

20 150 [

TME s
F16 23 The correlation betnen,

Bow and genersl hemod 7 measytements of the renal Blood
ynamic:
lumbodorsag sympsthertomy i¢s durmg s stresstnl mtervien prior to
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TILTRATION FRACTION

PERCENT CHANGE
CeO=C 227

GLOM FILT RATE

PERCENT CHANGE
©#0=101

EFFECTIVE PLASMA FLOW

PERCENT CHANGE
O 450

BLOOD PRESSURE 190
MM HG 180)

10

Fia 22 Changes in the renal hemodynamies associated with a fall
m the blood pressure 1n a hypertensive person during relaxation mduced
by intrasenously injected Sodium Amytal

served i renal blood flow actually represented vasoconstriction,
rather than reflecting a fall 1n cardiac output measurements of
the renal hemodynamics were made 1n 2 subjects while they lay
on the ballistocardiograph table before during and after stress
ful interviens
CASE 10 Decrease 1n renal blood flow assoctated with pressor response
of allernating type nduced by stressful wnterview with a hyper
tensie woman who ull ly underuent patheclomy
A 45 year old Swedish housemfe was referred to the chinie because of
chzziness and headaches related to hypertension which had been first
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blood Row &nd general bemodynamics were made prior to lumbodorsal
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By togens can be neutralized by the

an inrident of mountng resenttnent
Duning measurcments of renal blood flow by Bradley m pa

ttent with (ssential hivpertenswon & ¢conswderable meren & m renp)

flow essocrated with a fall 1n artersal pressure had been achievod

etor

ponse dunng
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and there were concomitant clevations i the heart rate, “stroke yohume”
and “cardiac output * During this peniod the “perspheral resistance
which 15 not shown 1n the figure, fell from 89 to 13 There was z decrease
m repal flow and an increase 1n the filtration fraction At the end of the
nterview the patient became quuet and apparently ealm The stroke
volume and pulse fell but there was a persistent elevation of the blood
pressure assoctated with a sharp nise in penpheral resistance of 95 umts
During ths period the renal flon remained decreased Fmally, the blood
pressure, peripheral resistance and renal blood flow all setumned to &
sentially their original values

CASE 11 Decrease wn renal blood flow assocwated wth pressor response of
“high output” type wnduced by stressful anferview with a hy
pertensue woman who ultvmately underwent sympathectomy

A 42 year old woman came to the chinie because of repeated epiodes
of dizziness She was found to have hypertension with readings arourd
180/110 Physical and laboratory studies farled to reveal any ewvidence
of heart disease or other structural abnormality Observations of the
systenme and renal circulatory dynamices i this patient dunng an inter
view are shown m Figure 24 After an imtsal penod of relaxation during
which control observations were made, the physian talhed to the
patient about some of her confhets, such as her precceupation with the
behavior of her adolescent daughters In this instance the physician
adopted n tone of noncammutal wnterest which nas mnterpreted by the
patient as unfas orably judictal She became tense and intated Dunng
the period of the mnterview her blood pressure rosc from 180/119 to
220/136 At the same time the heart rate and ‘stroke volume * inercased
and “penpheralresistance’ (not shownin the figure)fell from 36 to 30 units
1here was a fall in the rena} blood flon and an nerease i the filtration
fraction indieative of renal vasoconstriction At the close of the discussion
the physician offered friendly reassurance to the patient and she was
encournged to relax while further cbservations were made The blood
pressure and ‘cardine output” fell somewhat and the penpheral re
sistance” agan rose, although these values did not return to therr ongmal
lovels before the close of the experimental period The renal blood flon
further mereased shghtly and the filtration fraction fell shghtly mdieat
ing & persst of renal v 1ction

MopiricaTION OF FFFECTS BY PHARMACODYNAMIC AGINTS

The obsers atton of Willans (66) 1s of speemnl nterest m this
conuection smee he shoned that the potent vasodilator effects of
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May 14, 192 with the
who was admitted to the hew ;hﬂ;éhf;fl :gd h:; dn:‘hes tor aeven
chuef complamnt of weakness for b

s on, when he
" The patient had felt well until 10 vemh:t:::i:ﬁm Y it
began 46 love energy ge. Xai:&\;&(:m e the morsung and for the

d heas & !
(:;';: ;:% :’:ars havg noted decrease m hindo, with ultimate xmpotence
ear before admssion
ah;l\tn::u!\;s Pinsical examinshions done 10 the past beeause of these
te be normal weluding one
omplamnts had shown lus blood pressure e covon mantbs
examination done one year before admisnon For shout <o monibe
d had ses ere g lhized headaches which were prog ely b}

2;,:2 the time of admssion For three months he had not cegosdome' u:e
rng of vision and fiashes of Light In the exgn:mamm s 27‘) ; prenes\(xbe
was 216/130 There were b h and pap K‘ @
optee fundt The heart did not appear enlarged to percussion of on Y
and there were no .ugns of congestive fadure A horseshoe shaped ms.s-:
+as palpable 1n the abdomen Blood eounts were normal buy there was
plus albmmauria Blood urea mitrogen was 13 Electrocardiogram showed
left, axa deviation with wrersion of T waves mn eame precordual feads
Retrograde pyelogram showed & horseshoe Jadney with some caliectasis
but no evdence of supennmposed pyelonephntis

Abdominal aortograms showed normsl abdommal aorts and rensl
svtenal tree Differential urea clearance studies showed satisfactory ex
eretion by both hidneys A rembine test for pheochromocytoms was
negatne

g'l?he patient was placed on & nice diet and recerted hexamethomum
sabtutanecusly every exght hours Blood pressure fell consderably

He bad been born 1n & small town 1 Norway the second culd and
only son He desersbed hus birth early des elopment and adolescence ns

just ke anybody else  His mother was desenbed as landly but not
overtly affectionate or warm When the patient was a amall chud s

father develaped & slowly progressne neurological disorder which con
wted p pally of wealk 1m 8l faur

He eventually be

came 4 total mvahd and finally died when the patient was 3o years old
After completing hugh school the patient weat to sea when he was
19 and contivued 10 worh 1 the Merchant Matie until age 30 At that
time he marned and  ettled 1n \ew York City working 1n a firm which
built and repmred Die ] engmes He had twa chiddren wattun the first
oo years of the mamage He desenbed his home Iife and hyg gecupstion

e t—— e
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Fia 25 Companson of the pressor effects of immersing the hand in
cold water and & stressful interview before and after wjectian of heva
methonum bromde (Bistrum) 20 mg subeutancously Note that the
pressor response to Interview was as vigorous after hexamethomum as
before although the base line of mean blood pressure was lower

until a subject of sigmficant personal conflict was brought up for
diseussion  Almost immediately the blood pressure rose agam and
the merease w renal blood flow aclieved by the piyrogen was
obliterated

The evperience of Freis has already been quoted In lus patient
although a satisfactory reduction of blood pressure had been
achiesed with the use of antipressor drugs the effects were ob
lterated by the circumstances of a vt to the doctor s office
Siumlar instances are reported by Shapiro and Grollman (67)
CASE 12 Farlure of hezamethonaum o block pressor respansc {o wnfertseld

despite dosage adequate o block, cold pressor gffect

The hmutations of hexamethontum, even when administered paren
terally, are tlustrated by the case of a 44 year old machine shop worker
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Fia 26 Observation of hemodynamic response to cold pressor test
and to mtervies 1 Cace B following bisteral Jumbodorsal sympa
thectomy

of Migh resstance can occur readdy despite removal of the
sympathectic chains and gangha In fact 1t would appear that
after sympathectomy there was a greater tendency far blood pres
sure nses during stress to be atinbutable to increased “resistance
than to s rise sn cardiacoutput I the bigh output” pattern s
due to the release of epinephrine fram the adrenal medulla under
sympathectic stunulation, it may be that denervation of the ad
renal glands by thoracolumbar sympathectomy reduces the hkel

hood of thus type of response It 13 noteworthy however that
erther pattern mught oceur
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as perfectly satisfactory He dented any conflicts or worries, except “the
sort of thing that everybody has " It was dufficult to study this patient
because of his extremely reserved and guarded manner, his laconse, mith
drawn behavior, and his mability to express feeling states of any <ort
Because of lus impotence and because the symptoms of weabness had
had their onset soon after his marnage, however, 1t was decided to discuss
his wife during the recording of the ballistocardiogram

As noted, he had been recetving hexamethonum every eight boars
s mormng dose was omitted on the day of the study (Frgure 25) The
cold pressor test and discussion of lus wife both evoked bnek pressor
responses He was then given 20 miligrams of hexamethonium bromde
subeutaneously Within 15 munutes of the mnjection rechmng mean
artenial pressure had fallen from 135 to 115 A cold pressor test produced
no nse m blood pressure, but discussion of his wife caused as brish &
rise n blood pressure as 1t had before the hexamethonmm Mean artenal
pressure reached 145 This finding 15 in heeping with the earher demon
stration by Reiser and Ferns that sympathetic blochede abolished the
cold pressor effect without necessamly chminating the response t0
stress (144)

MobpiricaTioN oF HEMODYNAMIC EFFCCTS BY SYMPATHECTOMY

CASE 8 Falure of cold pressor resp following th fumbar sym
pathectomy but persistence of the pressor response {o & stresyul
wnlerview

A 30 year old woman desenbed on page 79 was ultimately subjected
to bilateral thoracolumbar sympathectomy A month after completion
of the last stage she nas studied agamn whule on the balhstocardiographic
table It will be noted from Figure 26 that, although there was no pressor
response to immersion of the hand n cold water, 8 discusston of the same
topic which had induced a pressor reaction before operation did so agan
afternards

Five additional subjects were studied on the ballistocardio
graphic table before and after thoracolumbar svmpathectomy and
7 ndditional subjects after sympathectomy only The post
operative studies were done from tno weehs to five veurs after the
operation was completed From the data m Table IV 1t 1s clear
that penipheral asaconstriction sufficient to produce a pattern
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but, she seldora fought back Her major satisfaction
fv?f;a::zh‘\:ﬁl;xp with her first ¢hild For yeats she comforted hear:e“
with the thought that she could always lease ber husband, until, blcr
three pregnancies Iate 1n mamage, she felt yrres otably commatted (of “1‘1‘
Trhen sympathectomy was wrged by 8 physieian 1a another cline of the
Mew torh Hosptal she accepted without protest although she believed
her hospitahzation would force the family into debt Nevertheless an
operation nas deaaded upon In w0 interviens before the operation,
during discussion of the operation andatscost and of her booneh husband
there oceurted eles ationsof blood pressure of 18 and 16 mm. attributable
so'ely to d * peripheral In & later p ve
terviers compatable eles ations of blood pressure occurred with increased

strohe volume ot one time and increased  resistance at another

Monirrcation oF Revar Hewoovasic Errrers
Y SYWPATHECTONY

Patients 10 and 11 desenbed earhier and stucied while both
general and renal hemody namies were being measured were again
ab erved according to the same techmaque following bilateral
thoracolumbar sympathectomy The first patient 8 intervien way
accompanied by 8 rise 1 the blood pre.sure s shown sn Digure
27 There was noted o preluminary merease w ¢ cardiae ow{put’
without change m the blood pressure Later, when the blood
pressure rose  penpheral resistance ' increased significantly ol
lowing the mtervien the patient was reassured and she became
more relaved At this point the measured indicators fell agan
tovard control levels until at the end of the experimentat peniod
<he became restless onee more and her ‘cardiac oufput ' rese
sgam There was no sigmificant change 1 the renal hemodynamics
dunng thus intervien 2 finding observed 1 sey eral svmpathecto
mzed patients and reported separately elsewhere (36 57)

The reactions of patent 11 after sympathectams were <0 synular
:‘x‘so :\qe?::l:‘}:?; :g:s‘:;(fis with those of patient 20 In other persons,

ponse to stress after thoracolumbar sym

pathectomy was dependent chiefly upon an 1nereased “penpheral

re 1stance ?e\ e;thele« renal blood flow wasnot greatly altered
cts who undernent lumbodorsal sympathectomy f

e<<ential hypertension displayed & considerable nse 1n the !))lo((:(;
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TABLE IV
Hemod, 7 10 151, before and after sympathetiony

Fageot Tyme Pattern R.;n’é AP | AP }ACO| ACO | 2R | &R

mm He] T [Limm] o b | @

8 | Pre op Mixed 123 ) 490 | +18 |40 5 +8] 43| 48
2wks po Resistance’{ 122 [ 414 | 411 [0 6] —~9] 48]+
12 { Pre op \Mived B3| w12] +9 401 +2{ +3( 8
13mos po | Resmstance’ | 117 | 418 | +15 [~0 7] —11 | 4+12) 435

13 | Pre op ‘ Resistance’ | 127 | 418 | -+14 |=0 1] —2| +9{ 4k
2whks po Resmstance [ 120 { 416 | +13 [~1 2] =38 | +51 { +6
18 [33mos po {Mived 120 [ 430 | 25|40 8 11| 44| #
106 | Pre op NMived 148 | 424 ) +16 )40 8} +19| +2| 43
13mos po | Resistance*} 125} +10) +8) © | 0 | +5]+12
I*{ Pre op Output 120 | 415 [ 412 [+1 5] +35 | ~10[ =19
2wks pa Resistance | 119 [ 44 [ +3[(~04 ~10[ +6[+12
I | Pre op \ived 159 | +18 | +11 [+0 8] +5| +2] +8
2mos po Reststance | 160 | +12 ] +8 |—1 0] —10] +4 {41
I | Pre op Qutput’' [ 165 | +6( 44 (+14] +18) -5 -1
2wks po Resistance’ | 154 | +4 | +3[~04] =7 +8]+8
IV | 12mos po | Output M6 | +7| -+6|+03 +9] 3] =5
Vt|28mos po [pived 14| +8] 47401 +8¢ 43¢ 5
VIt {60 mos po | Output 158 410 | +12 |[+1 2] +34( -9 -1
VII {1mo po Output’ 150 | 412 +§[|+038 +9] D 1
VIII |2wks po Output 200 | 411 | 411 }40 7) F17 ) 2] =4
153 {36 mos po | Remstance | 180 +9| +5/~10/ —1¢| +8 |+

* Roman numerals refer to bypertensive patients not mcluded m the survey

{Chapter VIII)
t Tatal sympathectomy
1 Chronte glomerulonephritis

CASE 13 Failure of thoracolumb path 2o block pressor ve
sponses lo stressful wnlerview of “hrgh resistance” type

A 37 year old housewife had developed hypertension m the course of
her last two pregnancies, three and two years before the study Seven
teen years previously she had become pregnant by a man who was Tulled
n an automobile aceident shortly before therr projected mamage She
staved at home with her parents and kept the girl, a child A comphant
person, she was persuaded by her parents to marry a boarder Hewassn
older man whom she despised—coarse, brutal and stupid, but she was
finally convinced that with an ille;itimate chuld she couldn't hope to do
better He was o city employed road surfacer She became 2 practical
nurse and usually earned more than her husband His abuses hept her
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Fic 28 Changes w the blood pressure and repal hemodynamies be
fore and after bilateral thoracolumbar sympathectomy

formutae of Lamport an ncrease i both the afferent and eflerent
arterolar recstance (68) In 2 of these subjects one of which i
shown graptucally e Digure 28 thete was o complete resersal of
the pattern with a decrease 1n calenlated renal vaseular resistance
following operation In the others there was esther a fmlure of the
filtration fraction 10 n.e or of the effective plasma flow 1o fall as
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Frec 27 Observations of general and renal hemodynames made oft
the same subject as illustrated on Figure 23 following bilateral lumbo-
dorsal sympathectomy Note the consistently lowered filtration fraction
and the failure of the renal blood flow to decrease significantly except
during a period of lowered “cardiac output”

pressure postoperatively during a discussion of disturbing topics,
but 5 of the 6 faled to show an increase i the renal vascular re
sistance, although prior to operation 1ll of these and the rest of
en AE 11mes s thantamred cthiects isnlat od  aceordinge to the
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Fic 28 Changes m the blood pressure and rensl hemodynamies be
fore and after bilateral thoracalumbar sympathectomy

formulae of Lavaport an oerease in hoth the afferent, and efferent
artendlar ressiance (68) In 2 of these subjects one of wiuch s
shown graphueally wn kigure 28 there was o complete ves ersal of
the pattern with a decrease n caleulated rens! vaseular remistance
Tollowing operation In the others there was esther a fatlure of the
fltration fraction 0 mise or of the effectrve plasma flow to fall as



TABLE V

Changes 1n renal response 1o stressful intersien, before and after bilateral

thoracolumbar sympatheclomy

Patient]
Op ["NG™| SexProc| BP |EPFlGrR| PP | AT | &7 | AT [Eme|pru( gy
3 F | C |155/85 | 587] 11310 193] 0 0| =1 2| %0 1[10500 104/ 14
Pre D |188/104] 478 114:0 239/~18 6 -0 9|+22 8/ 8850 1ss]+500
PD145/03 | 451] 115/0 255)~23 2| 41 8425 4] 8350 137’+31.~
Post C |162/92 | 486( 118'0 242| 2 0| 0 0] =2 0| 8650 138 +55
D [182/110) 478 1150 210 —2 /=11 0] ~0 8] 8540 163413 ]
PDI159/96 | 501( 105/0 196] +3 5—18 5/~19 2| 8950 137 =0 7
PDIM8/88 | 503 970 198) +3 1{—17 8/-18 2| 8990 10|~15 0
X | F ) C [164/91 | 527) 83l0 167 =1 7] %5 6 =4 3| 8790 190! 221
Pre D [220/120] 483 9910 205 —8 3|-+12 5|4+22 7 s&s{n 2300421 1
PD{194/106) 491 84;0 171] —6 8 —4 4] 2 4] 8190 181] 432
Post, C |176/103] 279] 75/0 269| 21 1] =£0 7| =1 & 481!0 274) £03
D [211/116) 3241 7710 237)16 8 +2 3—11 1| 5500 2,61 +07
PD|174/103) 330| 710 214\+18 3] —6 B|~20 4 8600 230,-16 0
NI [ F |G [165/102] 381 7610 108| 2 0] .2 8| %2 0! 6600 100| £2 1
Pre D 1185/113) 351] 720 205) —7 9 —4 5| +3 s} 62110 230,421 1
PD|168/102( 397| 75/0 180 +4 2| —0 4] ~4 6! 696'0 184 =3 2
PD)161/101) 417 760 183) +9 5| 0 0 —0 1) 7320 171]-100
Post C |175/110 372( 680 184( =1 1] 22 8| 43 3 591!0 230 13
D |180/121) 383/ 76/0 196 +3 010 5| +7 3/ 6030 243] +57
PD174/116/ 395! 71/0 180 +6 1| 43 7| ~2 2| 6270 22 ~3 &
PD|175/109) 419 70,0 167)+12 6] +2 3/ -0 2| 6650 203)~100
XII | F | G l179/110] 511 1010 198] 5 71 5 1f 24 1/ 8520 107] 76
Pre D_[190/118 399 830 223|-21 9{—12 5/+-12 4] 6650 239’+47 5
PDj184/115] 430 95{0 221|186 0] —6 B]+11 4] 71510 2001423 4
Post C 129/88 | 588] 1050 179] 24 5| 15 3] =3 4] 95010 106] £5 6
D _(147/95 | 535 97(0 182( 9 1] —7 7| +1 7| 891l0 1301427 6
PD|134/90 [ 500| 90,0 178/~ 13 4|14 3| —0 9| 8180 127+19 8
NI F [ C [173/123) 317] 670 212] 4 1] 5 4| =2 4] 5670 208/ &1 2
Pre D _[236/153] 202 740 254] —7 9|10 7|+10 § 5300 351/+41 9
PD(189/126| 288| 67]0 234| —9 2{ 0 0/-+10 4] 523'0 308/+/3 2
PD|173/120] 285 57/0 199|—10 1|13 o] —6 1f 51800 272 497
Post C [201/126] 297] 590 199] £:3 4| -4 8] 4 0 495’0 315 45 6
D [227/143) 326| 68[0 21010 3|+15 2| +5 3| 51610 324| +2 0
PD|193/128] 312, 3,0 203) +4 9| +6 8| +2 0 51910 297 =57
X1y | M| C j219/113) 320 8210 256/ 46 8 %5 2/ =4 6 6590 235 %03
Pre D (235/126/ 314! 850 272 =1 8 +4 4] +6 3 647,0 263+11 9
PD[217/112] 352) 84)0 240] +9 8 43 3 —6 3 72540 210 ~8 5
Post C |208/108] 424] 00'0 218] £7 7| 45 7| £5 7 771'0 192/ +5 7
D |221/120] 399 83,0 207] —6 0] ~8 7| —2 8 7250 2211415 1
PD216/113) 43| 940 212] +4 5| +3 6| +0 5 8050 190] -1 0

Proc = procedure C = control periods D = discussion periods PD -lpo;:a
a8

discussion
oW
blood flow

‘Roman numerals refer to patients not nelud

periods B P = blood pressyre in mm

EPF = effective

= glomerular filtration rate FF = filtratron fractton LBF = effective

PRU = penipheral resistance units

ed 1p the survey (Chapter VIIT)
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<hown 1n Table VTt 1 of wterest that in the one subject ;\ho;c
efferent, arterolar constrictor response Wwas not abolishe ﬁ' dt he
tower porhion of the eympathetic chan, Ly, was not zifenh 3 n
the <p exasmuned postoperatnely and, pr y, had not.
moted as intended

be;‘t:):ecompansan. because Gomez (69) has developed a different
mathematieal treatment of renal hersodvnamues, the efferent
artenolar resstance wes also calewtated by this method The re
suMts axe also shown 1n Table 1T, and 2re comparable to those ob
taned with Lawport 8 fomulae bath 1 magmtude and in direc
tion of change Thus 1t would appear that dunng situations of
{hreatening, sigmficance, both the afferent and efferent artenoles
constriet but that the action of the latter 13 dimimushed or abolished
after remoral of the remal merve supply by svmpathectorny
Nevertheless the afferent artenole 13 still able to afford the kudney
pratection itself agamst a systemie nse w blood pressure

Significance

It 15 strdang from these observations that sympathectoray
faded to block or to mitigate the pressor response to stressful
mterviess This fact wvalidates an assumption still frequently
seen 1 the literature that pyychogeme effects on artenal pres
ure gre necessartly mediated through svropathectic nerves Itas
endent that other methansms must be myobved

Cranoes 19 tne Prysicat. CHARACTERISTICS OF THE Broop

In the most widely secepted formula. for apprawsing the vanous
factors respon. ible for masmtenance of blood pressure the factor of
blood viscosity equals 1n weight that of cardiae output and 13,
therefore not inconsderable Although the cor bovinum of poly
cythemia vera 1s known to be largely due to the increased wiscosity
of the blood there has not been much interest 1n the possiblity
that major fluctuations viscosty might be wportant Up to
the present iny estigatory have ussumed that the biged visconity
remains constant over a short penod of observation In view of
t’:e importance of the viscomty factor however 1 determining
: e efficiency of the heart pump mechamsm 1t seemed waorthw hle
© explore the possibility of changes m the viscomty and other
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physical characteristics of the blood Such studies on siteen
healthy adult v olunteers plus nine normotenstve and twelve hy
pertensiv e patients, were carned out by Schneider who found that
a pressor response, however induced, was accompanied in both
normotensive and hypertensive subjects by an ncrease 1n blood
viscosity and a shortening of clotting time (70)

Schnerder mentioned the viscosity of the blood by the use of
the apparatus deseribed by T’ang and Wang (3) Blood clotting
time was determuned by using the sihconized tube method as
deseribed by Margulies and Barher (71)

Standardization

Ta attempt to ascertain the reliability of the control method
three experiments were carried out on three subjects m whih
four specimens at approximately 9 30 and 11 00 A M and 2 00
and 4 00 PM were drawn within a single day while each subject
went about lus usual duties The clotting time 1n each case re
maned remarkably constant with a range of deviation of one
minute 1n one subject, five mmutes in the second and four mm
utes m the third subject In approumately one third of the tests
the commonly used Lee White method (chemucally cleaned dry
tubes of the sume size and depth, at 37°C ) was earried out
simultaneously with the sithcon method of measurement

The results from the two methods paralled each other, but the
spread of values was much greater with the siicomzed tube It
was concluded that the siicon method was better sutted to detect
ing short clottmg times Arbitranly the mean clotting time of
54 mnutes obtamed m testing 48 relared normotensive contral
subjects was accepted as the normal clotting time A clotting time
of less than 44 minutes was considered accelerated, and a clotting
time 1n excess of 64 minutes was considered prolonged

Relazxed Normotensue Voluntcers

Samples of blood were drawn from apparently retaved healthy
volunteers over a six month period to determine the mean value
of the clotting time for both males and females by use of the sl
comzed tube method Thirty <even specumens from 25 women
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{nonmenstruatmg) showed a range from # to 69 mnutes with z;
mean value of 54 nunutes Six specimens were obtamed from
women during the first day of menstruation and showed a range
from 30 to 3% mmutes with a mean v alue of 34 munutes Twenty
one samples were obtawmed from 18 males The clotting time
ranged from 47 to 65 punutes with agsn & mean value of %
mnutes

Effects of Cold Pressor Test

Nine relsxed nor e volunt d the left hand
1n 1ce water for a five munute period The first blood sample was
obtarned prior to the immersion of the hand after the blood pres
sure had stabilized The second specimen was obtained tno min
utes after the hand was withdrawn from the nater and a final
specimen of blood was cbimned one hour later Subjects were
recumbent through out the expermment Four of the 9 subjects
{aled to get & rise 1n the blood pressure in excess of 20 mm sy stolic
or 15 mm diastolic after 30 or 60 seconds of the immersion and,
acearding to Hines and Brown would be clacsified as  normal
reactors (145)

Frve of the 9 subjects had a nise in the blood pressure exceeding
20 mm systohe snd 15 mm dwstolic after the 30 or 60 sceond

mterval of tmamer«ion and eould, therefore be clasmified as ¢ hyper
reactors

The normal reactors’ failed to show any sigmificant changes
m any of the hlood measureraents The “hyperreactors Jhowever,
showed an average shortemng of the clotting time by 2o per cent
to 3 speamen obtaned following the cold pan expenence, with
atetum o the onginal values 1o one hour without changes n the
other wdicators In all 8 of the § subjeets expertenced varying
degrees of pain hut the clotting time was shortened only 1n these
subjects who had a pressor Tesponce with the pamn

In an earher study 1t was postulated that the elevation 1 the
artenal pressure which often accampanies the cold pressor test 1s
a port of pam reaction (72) It would appear that the changes 1n
the clotting tyme obseryed 1n these e xperiments constitute als

reartion to nowious stunwlation fes



112 LIFE STRESS AND ESSENTIAL HY PLRTE\SION

Effects of Stressful Internews

Schnerder has reported mn detail the changes observed i short
term experiments when his subjects were exposed briefly to dis
cussion of personal conflicts {70) When the interviens were pre
domnantly reassuring, unassociated with a rise in the blood pres
sure, no significant changes in the measured charactenstics of the
blood were observed (Figure 20) When the wmterviens aroused
conflict, however, with conscious or unconscious anxiety and re
sentment, there occurred i association with the elevated arteral
pressure a shortening of the clotting time (and sedimentation rate
and mcrease 1 the blood viscosity with a nse in hematocrit) as
shown 1n Figure 30
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Day to Day Obsertations

Day to-day obsersations were conducted on both normotensise
and hvpertensne subjects The blood pressure nwas ascertamed
and t} e clotting and relatnve blood viscosity srere measured two or
three times a weeh In the day to day obcervations carmed out m
the manner already described a close correlation was observed
between the feehng state the level of the blood pressure and the
measured 1alue of the clotting tume and blood viscosity

Figure 31 ilystrates the representatnve measurements of the
clotting time the blood viccosity and the blood pressure and the
feeling state and hfe situation m two young adult males, one with
essential hypertension and one with normal blood pressure
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The Hypertensue Subgect

CABE 14 TIncreased viscosity and shorlened clotting time 1n a young hy
pertenswe man during perods of elevated blood pressure relaled
to Difficult life experiences

This patient, a 36 year old office worker, was a serious loohing man of
average height His manner was tense and shy and his behavior self-ef
facing He was first discos ered to have essential hypertenston at the age
of 29 while a noncombatant 1n the Army He was a conscientious, rigid
person with marked feelings of madequacy, who had a great need to do
well and to please others He was found to be extremely tense and hostile
beneath a pleasant and calm facade and was in strong rivalry with his
two siblings His hypertension had des eloped following the death of hus
father and the marnage of lus younger brother When first seen he was
unable to work because of marked anxiety Living at home wth his aged
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T 31 The day to-day correlation betwcen the blood pressure, the
clotting time, and the blood viscosity 1n a hypertensive and normotensive

subject



HEMODYNAMICS IN ESSENTIAL HYEERTEN SION 115

mother supported by Tus spinster sister, he had made <ev ersl unsuccess
ful attempts to marry and te hamself from us famty

He was studied over a four month pesiod dunng the first three months
of which hus blood pressure was nearly alwaysn the hyperten e range
He was cxamned five days 2 vech dunng this penod and the clotting
time and relative viscosity of the blood were measured on Tuesdays and
Frdays of each week The left half of Figare 31 gnes repre cntative
measurements of the clotting time relative viscomty and blood pressure
{evels on the days indicated and note 13 moade of the relation between
these vaiues and the patient’s emotional status and Ife stuation On
March 1, 6 10 and 13 the clotting times (46 to 43 runutes) nere Just
slightly shorter than the average for the relaxed male and the w1 cosity
values (420 1o 4 90) were within the average range for males The blood
pressute ranged from 142/92 to 154/98 On all four of these oceasions
whuch were dunog the first tho weeks he was depressed tense preoc
cupred and anxous Dreams dunng this penod dscated hostility du
reeted ut both the brother 2nd father On Mareh 34 17, 21 and 24
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clotting times were distinetly shortened (36 to 44 munutes) and the blood
viscosity values were decidedly elevated (4 90 to 536) The blood pres
sure during this period ranged from 155/98 to 164/108 Durmng this
two week period the amxiety, resentment and hostihty had increased, as
evidenced clieally and by such statements on the part of the patwent
as, “I'm feeling very tense and anxious,” “I'm angry with myself st
home,” and “I feel frustrated and resentful tovard my famuly ” His
sleep was disturbed by vivid, fearful dreams which suggested scwmal
anxiety and rvalry with and resentment tow ard hus brother and anxiety
and fear in connection with hus father Throughout the period of observa
tion the clotting time and relativ e viscosity of the blood roughly paralleled
the changes n arterial pressure

Further measurements and obserations made on this patient oter
the subsequent four months are shown 1n Figure 32 There was a gradual
return to nearly normal blood pressure with the clotting times returmng
to the average of 50 runutes and the blood viscosity values from 46 to
4 8 as he was shle to express humself mare freely and tolk shout hus re
sentments and anxieties more drrectly and frankly Comerdent with these
changes the patient had shown less evidence of depression The anwety
had decreased enough to permut hss return to gainful employment

The Normotensue Subject

CASE M Normoltensue subject showng ncreased vascosily of blood and
shortened clotiing tume durimg brief periods of elevated blood
pressure related to bife stress

The night half of Figure 31 gives representative measurcments over &
10 week period of study of the clotting time and blood viscosity of &
healthy, 32 year old physician, together with the blood pressure readings,
data on lus emotionsl state and hie situation On February 17 and 20,
during a persod of frustration and lach of progress m his work, the sub
ject felt dejected and depressed Blood pressures were normal and clot
ting times were prolonged (78 and G4 mmutes) The viscostty of the
blood was relatrvely low On February 28 while acting as a volunteer
for an experimental procedure, he became anxtous and openly angry with
the techmaan who had prepared the equipment ncorrectly Note that
blood pressure at that time rose to 150 mm systolic clotting time was
short, (44 runates) and viscosity of the blood nas hugh (5 4) On February
28 and again on March 3 the subject felt 1n optimum spints The blood
pressures were normal, the clotting times were nearly exactly those of the
mean value i the relaxed male On March 15, 16 and 21 following the
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home the subject felt
4 of soveral Iotters beanng bad news $rom

!nevc::\pv’ne\mvd snd depressed Nate the normal blood pressures but the
prolongation of the clotting times {as Jong as 80 runutes) 28 cotrelstion
between fechngs of depression and loug clotung hiupes were shserved

Cannon considered that the acceleration of blood clotting was
one of seyeral responses wn the orgamsm in tune of danger designed
to preparc for fight or faght and more speaficalls, to be regarded
as an adaptie process useful to the orgamem n con<erving the
blood espeaslly m the struggles of mortal combat (73) Tt s con
cenvable that the e changes represent a protective reaction pattern
in man used dumng Short tranuent perods of viress, which 13
beneficial m that the hikehhood of excessne blood Toss 18 redured
\short, elotting tiwe) and added oxygen demands are <atiefied
Ginereied hematornt and inereased blood viseouty) However,
1t 15 al.o concenable that if such o protective reaction pattern s
used for a very fong penod, perhaps inappropriately then it max
no longer be useful but actually become detenmental yn that a
<hort clotting time and ncreased viscouty may predispoce to
mtravaseular thrombosis

“oreoser 1t appears that there occurs i the hypertensiye sub
Ject a wgmficant merease 1 the over all penpheral revstance
espectally shen tus artenal pressure s made to nse further under
stress which be feels ealled upon to meet with a tightly restraned
atntude and the avoidance of overt hostility and aggression and
the changes m the blood viscosity may form a not nconaderable
part of that chonge 1 the penpheral resstance The mechanism

whereby these changes are brought ahout however, remas ob
scure

CorgeLaTioN Berweey HEMobyvavIcs axp N EASUREVENTS
oF THE Prysical CRARACTLRISTCS OF Ty Broon
H\pe(rte:snehand normotensive subjects were studied sumul
usly by the ballistoeard, hie and the bl
ood vtscoaty
snd clotting time techmques before dunng and after stressful
u:e;m\s \Rhezher the hypertensive response was accomphshed
chielly by the  cardwae output or the
peripheral resistance ’
blood vistosity inereased and the clotting, time shortened Thus
s
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when a rise in the calculated peripheral resistance was observed
1t was clear that 1t reflected arterial vasoconstriction

Svwvary

It 15 doubtful that any hight has been shed on the “cause’ of
essential hvpertension Even the mechanisms mvolved continve
to be elustve It has been shown, however, with appropnate docu
mentation, that hemodynamic changes productive of elevated
arterial pressure, reduced renal blood flow and mereased blood
viscosity oceur os a part of an mdidual’s adaptation to problems
and challenges 1 his daily Iife (76) Special attention has been
directed to two contrasting patterns of hemodvnamc adjustment
which occur alihe in hypertensive and normotensnve mdmvaduals
under stress One pattern appears to be 1dentical with the “exer
eise” pattern desceribed 1in Chapter I 1n which occurs an inerease
m blood pressure attributable to a nise mn stroke volume without
elevation of penpheral vascular resistance The other patlern
resembles that encountered 1n njury or hemorrhage mn which
cccurs an merease 1n hlood pressure attrbutable to an elevation
1n pertpheral 1aseular resistance without a nise in strohe volume
When ohseried during mterizens which deal with pertment
personal conflicts, the former or “exeruse” pattern was manifest
when emotional disturbance w s relatnvely overt, while the “high
resistance’ pattern was more often encountered with 1 calm
extertor and evidence of suppression or repression of emotion

Two other groups of muestigators, Funhenstemn and Ins co
worhers, and Moses, Damiels and Nicherson have carned out
expertments 1 a somewhat sumlar fashion Altowing for the
differences 1 the evperimental circumstances, the results can
be readily reconciled Funhenstein found ‘ gh output”” respon<es
when students were angry 2t themselses for poor performance b
test situations but “lugh resistance > patterns when the students’
resentment was felt toward the expenimenter who was also an
“authortty’ figure Moses found “gh output™ responses “hm:
anviety was overt and fully expressed but ‘high reststance’
patterns duning intense rage or resentment or anxety which was
mmcompletely expressed (58, 146)



WEMODYNAMICS IN ESSENTIAL HYPERTEASIOV 119

Attention was called o the fact that i essential hypertension
there occurs 4 sustamed merease 1w peripheral reistance without
2 mise 10 strohe volume There was not, however, & sigmficant dif
ference between hvpertensises and hormotensives in reactions to
short term stressful situations Nesther nas there any correlation
between an mdiidual s response to intervien and his reaction
during a cold pressor test or hetween the type of vascular reaction
to stress and the degree of vaseular damage as reflected by the
eye grounds heart size or lidney funchon

Tt was particularly notable that the mechamsms of the vascular
apparatus responsible for ratung the blood pressure i response
to symbohe stimult wcre not mpared by thoracolumbar or even

total sympathectomy Either the exercise™ ar * logh resist
ance pattern might still occur although no longer was there
evidence of associated reduction m renal blood flow It 15 con
cervable that the loss of renal vasoconstrietor activity may protect
the hidneys and thereby have a salutary effect on the course of
e« ential hypertension Perbaps 1t may be a factor in the apparent
nereased survival of sympathectomized patients even without
notable reduction of artenal pressure

The wpmficance of all these findings 13 not elear but there 15
nothing wcompatible with the view that the hfe adjustments n
ndviduals with essentral hypertensson imvolve mitially renal
wseherma whieh may an turn set off 2 vanety of endoerine and
ather humoral mechansems with the ultunate development. of
ireversable tiesye damage In anmy case it s clear that stressful
bfe evperences are sufficienthy promunent, among stmul to ele

1ated artenal pressure to warrant therr senous consideration 1n
f;‘;et:“:\;:‘il ::ﬁneg;r:f‘x;; ;zlf patients with essential hypertension

restrasnt and the calm enterior often
dssplaved by these patents make 1t necessary for the physieian
to exeral ¢ speeral diligence and <koll 11 uneoy ering meamngful Wie
experiences and the attitudes and reactions assotiated with them



CHAPTER VIII

A SURVEY OF 114 PATIENTS WITH ESSENTIAL
HYPERTENSION FOLLOWED UP TO
EIGHT YEARS

N THE previous chapter some aspects of the hemody namues of
hypertensive subjects were compared with those of normal
indiiduals This chapter will be concerned with the study of the
hy pertensive patient as a whole, the course of lus disease, and hry
adaptive responses to people and events 1n s daily Ife
One hundred and fourteen hy pertensive patients have been care
fully studied by the authors over a period up to eight years Data
on the classification of patients and the course of the disease were
analyzed and are presented n tabular form 1z Table VI Fortv sn
of the patients were men, 68 were women Their ages, when the)
were first seen by the authors, ranged from 17 to 65 Most of them,
however, were between the ages of 25 and 45 and the majority
had had known hypertension for more than two years prior to thetr
first visit A few bad been known to be hy pertensive for more than
10 years In half of the group, the discovery of hypertension was
altogether fortuitous, occurring erther m the course of a routine
exanunation or during the mvestigation of totally unrelated <y mp
toms In shightly over half the diastolic pressure was 110 or lugher
when they were first seen 1 our chme In only 5 of the group was
the diastolic pressure below 90 on their first visit After the period
of observation and treatment however, there were 27 with the di
astolic pressure below 90 and 47 whose diastolic pressure was
over 110 Fourteen of these patients lost allevidence of hy pertension
and 9 others were considered greatly improved It is mteresting to
note that the patients who mmproved, with respect to the level of
the blood pressure, were not necessarily i the young age group,
120
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TABLE VI
Descriptaon of putients (showng ease numbers) trealed 1n the chnic (114)
1
Se.‘sxa'e 1,29 12,14,16 16 17 21, 24,27, 28,29,32, 38,39, 42,
43 41 47 34, 55,56 af 64,68, 60 W 76,77 82 8% Bo 86,
95 93 £9 161, 103, 104, 105, 106, 107 108 113,114 Total
46
30,
Female 3,4 5 6 7,8,10 11,13 18, 19 20 22, 23, 20, 26,30,
a1 53 B3 35 36, 37, 30 41, 4o, 46, 45, 49, o0, 51, 52, 53 57
59,60 61 62 63 6o 66,67 70 71 72 73,70 78,79 50 81
§3 87 58 80 S0 01 92,93 94 9 97 100 102 109, 110,
111 112 Total 68

U7 93 9% 100 102 103,103 106 107 108 109 110 11}, 112
113 114 Tota) 102

Negro 10 31 36 37 61 62 77 78 87,00,101 104 Totsl 12

3 Pelypons

Protestant 8 10 11 12 13 21,22 2% 27 28 31 33 3p 37 49
56 of 61 63 67 75 77 78 79 81, 87, 90 101, 103 101
Total 30

Roman Cathobe 27 19 23 3o 43 44 47 50 31, 5o 56, 62 64,
85 60 68, 71 73 71 50 82 53 80 88, 01,92 93, 04, 7, 9,
102 106 107 113 Total 35

Jomsh 13 4569 14,15 15 18 20
30 A1 42 45, 16 48, 40 52, 53 54, 58
81 86 95 96 08 100 100 108 109 110,
47

26 28 30,32 34, 38,
89, 60,€9,70 72, %,
111,112 114  Total
Greeh Orthodoz 17 25 Total 2
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TABLE VI (Con't)
4 Marnital status

Single ©,7, 8, 14, 16, 17, 27, 31, 32, 38, 42, 44, 45, 55, 67, 68, 73,
78, 90, 101, 105, 106, 109, 110 Total 24

Married 1,2, 8,4, 5,9, 10, 11, 12, 13, 15, 18, 19, 20, 21, 23, 2,
25, 26, 28, 29, 30, 33, 34, 39, 40, 42, 43, 46, 47, 48, 50, 51, 52,
53, 54, 56, 58, 59, 60, 61, 62, 64, 65, 66, 69, 70, 71,72, 7, 7o
76, 77, 78, 79, 80, 81, 82, 83, 84, 86, 88, 89, 91, 92, 94, 97, 98,
99, 102, 103, 104, 107, 108, 111, 112, 113, 114 Total 78

Wadowed 22, 85, 37, 57,96 Total 5

Duorced or Separaled 36, 49, 63, 87, 93, 95, 100 Total 7

5 Generations in the United States

Ist 6 9,10, 11, 12, 18, 20, 26, 27, 28, 34, 40, 43, 45 47, 48,48,
52, 53, 56 62, 65 66, 81, 89, 90, 91, 95, 96, 99, 104, 107, 108,
110, 111, 112, 114 Total 37

2nd 1,8,4,5,7 14 15, 16, 25, 30, 32, 38, 39, 41, 46, 50, 51, 3,
55, 57, 58 59, 60, 67, 68, 69, 70, 71, 72, 73, 76, 79, 80, 82, 84,
85, 86, 88, 92, 93, 97, 98, 100 10> 109, 113 Total 46

3rd 2, 8,13, 17, 19, 21, 22, 23, 24 29, 31, 33, 35 36,37, 42,4,
61 03, 64 74,75 77,78, 83, 87, 04, 101, 102, 103 106 Total
31

6 Age on admission to clime (f = pattents who 1mproved )

{0 20 yrs 17}, 73,109 Total 3

21-2o yrs 211,74 113t Total 3

26-80 yrs 2, 7, 8F 161, 27, 38 441, 55, 69 SO 86, 93, 100
Total 13

81-35 yrs 4 15, 231, 83, 87, 471, 61, 671, 75, 781, 79 84, 90,98,
101, 1021, 107 Total 17

96-40 yrs 11,9, 13, 14 25, 30, 31 36, 39, 42, 431, 45 46, 48, 8,
58,72, 76 85, 87, 88 99, 1031, 1097 Total 24

41-45 yrs 3, 10, 11, 12t 19, 32, 35, 41, 52, 62, 63, 081, 77, 95,
100, 112 Total 16

46-60yrs 5,6 18t, 20, 22, 261 29, 40, 49, 50, 53, 56, 64, 66, 70,
71,82 83%, 911, 1081, 114  Total 21

§1-65yrs 24, 28,54 59 60, 89, 94,97 Total 8

56-60 yrs 57, 81,104, 105 Total 4

61 yrs plus 34, 65, 92, 96, 111 Total 5
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TABLE VI (Con't)

w hypertension was discovered
7 HDSyrlr::tim assonated wth hypertenston 1,3 0, 7, 10, 12 13,15
17 18 23 20 28 29 30 32 33 36 37,39, 40 41 42 -EG 48
49 50 51 52 53, 56 57 58 61 62 64,60 68, 69 77,78 81,
$2 83 83 57 £9 92 03 §7 §8 100, 102 10y, 10D 12 1
otal ¥
,T - Znot ted with hypert 6,8 11 19,20,22,26
27,31 34 35 43 fa 54 50 60 66 67 70 T, 7274 T0 79
85 86 8% 90 94 % 9 101 103, 107 108 110 111, 113
Total 38
Acodental 2 4 9 14 16 21 24 33 44 47 50,63 73 76,80,91,
99 104 106 Total 19

Q

8 Duration of known hypertension phot to study

o2yrs 171216 17 27 28 3o 38,43 45 46, 47,48, 0 52
57 58 59 60 65 66 68 70 72 74,78 79 82,93 9o 99,101
103 107 103 109 110 111, 113 114 Total 41

2through fyrs 2 33 19 2 D 3 34 36 41,54, 6,70 7T 80,
85 89 92 Total 17

Sthrough7yrs 1 14 15 18 20 22 30 32 37 39 43 49, 5o, 62,
69 71 73 76 83 90 91,94 96 Total 23

8thvough 10 yra 3 5 6 8 22 24 20 33 42 %1 53 63 o, 8,
83 BG 8% 98 102 104,105 106 112 Total 23

fiplusyrs 9 10 11 26 40 56 61 87 O7 100  Lotal 10

9 Blood pressure (duastolic) when first pbeeryed

89 or below 8 14 09 80 99 Total 5

906109 1 16 17 18 21 23 26 28 30 33 35 47,39 41,42
2;3 :& 45 47 51 53 58 59 60 6> 66 67,08 70 72 73 74
558588‘3\%29393%!001011!)?1 8
12 U3 Total 49 o109 11,

10andup 234567910 11 12 13 15,19 20 22 24, 2,
27 29 31 32 31 36 38 40 46 48,’49 50‘52,54 55, 56’ 5‘;’
6L 62 €3 84,71 75 57 I8 7B 81 82 83 31 87,89 90‘ 84,
97 98 103 104 10> 106 109 110 114 Total &0 ’



TABLE VI (Con’t}
10 Blood pressure (dastolic) last reading (* = patients who died (9)
Numbers in walic mdicate blood pressure lower than on adms
sion to chinie (46) Numbers 1n bold face indicate blood pressure
higher than on admission to clime (12) Numbers without marks
ndicate that the blood pressure remaned 1n the same range (47) )
89 or below 1 10, 16, 17, 18, 21, 93, 26, 29, 37, 41, 43, 44, 47, 85,
59 65, 67, 68, 74, 75, 92*, 95, 102, 108, 112, 118 Totsl 27

9010 109 6,8, 9, 12, 18, 14, 28, 25, 32, 84, 38, 39, 42*, 45, 48, 45,
&0, 51, 53, &8, 60, 66, 69, 70, 71, 72, 73, 79, 80, 85, 86, 87, 88,
93, 96, 97, 103, 105, 107, 110  Total 40

110 and up 2,3, 4, 5,7, 11, 15, 10%, 20, 24*, 27, 28, 30, 31, 33,
36, 36, 40, 46, 52, 54, 55*, 57, 61, 62, 63, 64*, 76, 77*, 78, 81,
82, 83, 84, 89, 90, 91, 94, 98, 99, 100*, 101, 104*, 106, 109, 111,
114 Total 47

11 Length of time patient under observation (* = patients who died

)

Less than 1 yr  24*, 30, 38, 40, 45, 57, 65, 89, 92*, 94, 97, 104%
110 Total 13

1 through 2 yrs 7,8, 12, 32 33 34, 35, 42%, 46 50, 54, 55% 58,
60 66, 72, 75, 77*, 78, 80, 82, 83, 86, 90 93, 96, 99, 100*, 101,
102, 106, 107, 109, 113 114 Total 35

8 through {yrs 4, 6, 13, 14, 16, 19*, 22, 25, 29, 53, 61, 68, 73, 74,
84, 88, 91, 103, 108, 111, 115 Total 21

& through 6 yrs 8, 5, 9, 10, 15, 17, 18, 20, 21, 23, 26, 31, 43, 44,
47,48 51, 52, 56, 62, G4*, 67, 69, 71 76, 79, 81, 85, 87, 9o, 112
Total 31

? plus yrs 1, 2, 11, 27, 28, 29, 36, 37, 41, 49, 59, 63, 70, 10
Total 14

12 Grade of severity of vascular lesions on admussion to clinic

0 1,4,5,09, 11, 14, 15, 16, 17, 18, 20, 21 22, 26, 30, 32, 33, 35,
37, 41 44, 45, 47, 50, 51, 52535458096300076859
70 72, 74, 75, 79, 84, 85 87 88, 90 94 95, 97, 100%, 101 107,
108, 110% 112, 113 Total 55

1 2,6,7,13, 19% 23, 25, 28,29 34,38, 39, 40 43,48, 49 55%, 57,
62 64,71 73, 80 82 86, 89 93,102 103 100 109, 114 Total
32

2 3,8, 10, 24% 27, 31, 36, 42*,46, 56 60,61, 65 76,78 81,91 92°,
96 99, 104% 105, 111  Total 23

8 77%,98 Total 2

4 12,83 Total 2
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TABLE VI (Con t)

ty at last abeervation .
13 Grgd:,o; E;‘:;l ’14, 16,17, 18,20 21 22 23,29,30 35,37 44 47,
%0 5 55,58 50 63 €6 67,68 70,72, 74 75 79,85,04,05

97,101, 102 103 107,108 109 110,112,113 Total 45
12,3478 2>,2,28 32 31 38,39,43 48,40 51,52 57,71,

73 78 52,54 8 BG 50,90,91,83 Total 20
12 1

2610 3 27 36 40 41,45 46 60 61 G2 Go 69,70 €0,
81 83 87 96 106 113 114 Total 24
$ 15 31,73 56 98 99 105 Total 7

Dued 19,24 42 50 64 77 92 100 104 Total 9

14 Status at end of study

No longer hypertensue 1 16 17 18 21 26,20 43 44, 47,67, 68,
103,113 Total 14

Improved 8 12 23 78 83 01 102 103 103 Total 9

Same 2 4 57 9 10 11 14 20 22 20 27,28,30 34 3> 36,37,
38 39 46 48 49 50 51 53 5% 57 58 3D €0 G1 63 65, 66,
70 T2 Y2 73 T4 76 76 19 81 82,8G 8 £9,93 04,95, 96,
57 68 101 107 110 111 112 Total 59

Worse 3 6 13 15 31 32 33 40 41, 45, 52, 56, 62 69 80, 84
8, 87 90 99 105 106 114 ‘Total 23

Duwd 19 2% 42 55 6% 77 92 100 10¢ Total 9

1o Sympathectomy
Before study 18 45 83 Total 3
During study 3 8 10 11 12 13 106 Tota) 7

16 Paients with congestive fmlure 8 10, 10%, 424 61,777,80,83 &
92* 104*  Tota) 31 T "

17 Censes of death *
Pulmongry embolism §2  Total 1
Cerebral acerdent 19 24 55,64 Total 4
Coronary occluson 77 Total 3
Sweufe 42 100 Total 2
Congeste Farure 104 Tetal 1

* An sdditional patient {#61) has since dred of coronary ocelusion
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or among those with the shortest duration of known hypertencion,
or those with the lowest imtial levels of blood pressure In 23 of the
114 patients the seventy of the vascular disease wnereased s
reflected 1n the eyegrounds, electrocardiogram, heart and hudne
status Eleven developed congestive heart falure Nme of the
patients went on to die, two by suede

In agreement with the findings of Sheldon, the hypertenase pa
tients were more square and muscular than average (77) The
were nonreflective, displaying a taste for dealing with problems by
action Nevertheless under relatively intimate and prolonged ob
servation all of these patients gave evidence of having special
difficulty with self assertion and the expression of aggression or
anger In many of them there was mdirect evidence, from dreams
or other sources, of extraordmary underhing attitudes of yiolence
coupled with a guilty fear of giving evpression to that violence
Contrasting with therr underlying attitudes the overt behavior
of these mdu iduals was often one of appeasement They displayed
o strong need to canform, to please and to heep the peace They
felt the need to show prowess without exlubiting aggression and
continually feared that they would not succeed i domng so In
several of the patients this pattern was adopted very early m lle
in others 1t was abruptly assumed after some show of violence
seriously frightened the patient

Many of the group clubited signs and sy mptoms of evcessié
sheletal musele tension From the standpomnt of attitudes as well
as circulatory physiology they were mobilized for combat but ad
not engage i 1t against the pertment adversary Under o facade
which was often affable and eas; gomng, they were tense, vary and
suspicious afrud of commutting themselves They were poised 10
strihe, as 1t were, but withheld their punch with o guilty fear of its
consequences Hipertenstve individuals were found to take out
their aggresston it some viearious way by exceling mn sports o
merely an excess of general actiuity or excessive eating They were
prominentiy preoceupted with appearances and saving face
Nearly all of these pitients had difficulty m developing warm
personal ties This, coupled with mabihty to throw themselses
wholeheartedly 1nto things beeause of fear and suspicion made 1t
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Affieult for them o bebese strongly m ansthung or to demve
Les) sanisiaction 1 thewr accomphshments In general their atty
tudes tonard people and events were cautious wary snd tentative

In cheldhood most of them had been seriously frustrated in the
pracess of developwg mdividuality and m self-expresson As
children they were all unduly shy, they blushed easily and were
rarely able to admit they were wrong Most of the marned ones
celeted domneering mates In the bachgrounds of the subjects
were certan common cireumstances which may hme proy wded
conditioning situations The mothers of many of them were stff
and domuneenng inchined to demand complance, and withbold
g approsal for fature to comply They especially refused to
tolerate outbursts of anger Their chuldren felt that they were
foreed to compete for affection and approval by being good Mansy
of our hvpertensives dealt fairly successfully with this challenge
and managed for a time at least to cons:der themselies the one
clo est to the mother This accomplishment mexttably deseloped
the feeling, of <trong hostihity tonard the mother which was sup
pressed with varving degrees of success but was assopated with
gult Often with their ngd personahities and notable laek of
warmth thee hepertensive patients repeated with their ¢hsldren
the patterns they had Lnown m therr own upbringing

In brief the hypertensive subjects often gentle porsed and
apparenthy easygoing were filled with aggressne drive which was
tighth restramed by a need to please

Tn order to bring into focus whatever bodily charactenstics and
personality features might oceur most commonly m association
with the hvpertensie reaction pattern we compared the 134
Dﬂ;enﬁs with escential hipettension to 4 group of 100 <ubjects
suffering from chrome vasomotor rhimtis ac bronetnal asthma
reported 1n detal elsew here (78) Fhese latter m general, were of
ET;‘HGTB ‘meym b:ﬂd less «quare and museylar and Ies; hards

e} were found to dis

havior of defen Ltnng] l‘\)oh) predommantly the attitudes and by

nparticipation m contrast t
veaggresine but thoroy o fhe often

ghly bridted striving of the hypert
ave Tley were losg preocenpred with pleas ng but they )a;'zt;n(int
was 10 shut out rather than to desl with the noQous enmonmerﬁ
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Strihing confirmation of this formulation of the general charse
ter and attitudes of the hypertensive implying his procli ity for
meeting challenges with a pattern of tightly remed mobilization
1s found 1n Friedman and Kasanin’s study of apparently dentical
twins, one of whom was hypertensive (79) They found that the
nonhypertensive twin was the brighter and the stronger of the
two and the better student m school He was more relrved and
satisfied He evpressed anger easily and recovered rapidly from
humihation The h; pertensive twin felt that he was at a complete
competitive disadvantage with lus brother and spent a great deal
of energy and time n trving to please people He had no enemies
but suppressed resentment and hostility and carned them within
hum for a long trme  He narked extremely hard and was “success
ful” but never felt much satisfaction i his day to day Ining

More recently, Flynn and his associites (80) and Sheldon and
Ball (81) have also reported a study of 1dentical twins, m this
mstance girls, one of whom devcloped hypertension Altogether
stmular to Feedman and Kasanin’s expertence, 1t was found that
the hy pertensiv e girl had felt herself at a competitn e disady antage
with her sister all her hife

It 15 nteresting that from the standpont of body build and
detailed topographical characteristies, these girls fell mto the regton
of Sheldon’s schema where there 1s the heaviest concentration of
hypertenston (77) Sigmficantly, when tested with the ballisto
cardiograph, both girls showed a proelivits for deselopmg under
stress an elevation i blood pressure attributable, apparently, to
an 1ncrease in peripheral resistance One of these girls, honever,
used this hemodyname pattern only spanngly and nas ordinarily
normotensive The other had adopted 1t as 2 way of hfe The con
trasting personality characterics of these girls, as dernved from
interviens and special psy chologic tests including the Mmmnesots
Multiphaste and Rorschach, are shown 1n Table VII

Other authors, notably Binger (82), Weiss (83) Alexander
(84), and Saul (85), have described the personahty reactions of
hypertensive patients 1 simular terms Saslow and his associates
confirmed the abnormally low eapacity for self assertion of hyper
tensives n an elaborately controlled statistical study of person
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TABLE VII
Contrasting offrtudes and reactions of tdentscal twan guris, oge 21
L was hypertensive and K was normotensive

Personshty Features
o Pemhn e

h
e

Qutwardly placid, poised and com

phant .
Qualfying cautious tentative
Tenpse anXtous sensitive More relaved
Lacks self esteem and self coufi | More confident

dence
Placates and lacks self assertion Normally sggressive and self as

sertive
8 and repres.es emot B e
Over dependent and passne
Depressed Optimnstie
Tacks satr faction from aetinties | Normal satisfaction from setiv
ties

Bodily concern and concern over | Bodily concern and concern over
beterosexual adjust: I

1 adjustment

sty (86) Harns Sokolow and assotiates compared the results
of & prychotogical study of 40 young women whose blood pressures
exceeded 140 systolie or 90 drastolie or both wath =umilar data from
40 women whose blood pressures were less than 120/86 In the
stres ful mtuations the prehypertensives hehaved less effee
tively were less effectsiely assertive lesspoised and they created
less a1 arable impressions somally than the controls In psychatne
intervies  they responded sumlarly to patients with chimeally
diagnosed hvpertension (87)

The tendeney for hypertension to be found 1 fambies where

other mdividuals also have the disease 1s well known, and among
our group approvimately half knew of hypertension having exsted
1 other memt ers of the farmly

1t 18 mteresting to compate the findings in the present series
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with those of Griep and associates who followed 117 patients with
essential hypertension for 8 to 10 years (65) Approumately half
of the patients were still alive at the end of ths time Half of thoee
who had died had succumbed to cerebrosascular accidents, the
other half to congestive failure, coronary occlusion or renal com
phications They found that 80 per cent of those who showed car
drac enlargement, electrocardiogram changes, albuminuna or
encephalopathy were dead at the end of the 10 vear penod of
studv Retinal changes and blood pressure levels seemed to be of
far less prognostic importance and the symptomatology appar
ently had no bearmg on survival

Following 500 patients with essential hy pertension all the way
to death, Perera found that the bfe span from the time of discovery
of the hypertension varied from 1 to 40 jears with an tverage
survival time of nearly 20 years (88) The cause of denth could not
be determined m 43 per cent of us patients Twenty tno per cent
died of congestive falure and only 9 per cent of cerebroyascular
acerdent

Twelve patients who are thoroughly representative of the group
aof 114 were selected for deseription w somme detail although avail
able space will not permut presentation of the full data The pa
tients sclected were those observed most closely and conswtently
over a substantial period of time and whose account of ife expen
ences was reasonably full Five are men, 7 women They ranged
m age from 17 to 5 at the time they were first scen by the authors
Hjy pertension nas onginally discovered m the second deeade n
1 of the patients, in the third decade m 4, in the fourth n 3, and
m the fifth 1n 4 Fre of the 12 patients 3 men and 2 women,
showed strihing mmprovement with return of the blood pressure
to normal 1 a setting of learmng to express themschies more
freely, especially with relation to anger and aggressive attitudes
Two of the group died, therr cerebral hemorrhages having occurred
shortly after a major frustrating event m which the patient was
unable to react with anv degree of adequate self expresstion This
15 partieularly mteresting m vew of the report by Dcker (89)
winch 20 mnstances of “stroke” followed a major frustration or
situstion m which anger could not be expressed adequateh
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d hostilihes ond 1ery
A oung mon wiih deeply represse
OASE hu'l:g:ix:ght No wmprorement wn hus shill lable hyperientwn
after 313 yeors of chnte tratls®

boow

The patient was a sworthy, obese man with s black moustache He
bed an energetie walk rerouuseent of s rubber ball and showed obvious
tension s he sat suflly on the edge of tus chswe He was born in New
Yok Ciby m 1912 Flis fatber and mother carme to hew York from Ruswa
1n their early teens

The father 2 lement and kindly ‘old fashioned msn compiswmed
much of the time of poor health and was never 8 good economie provider
Nether was he forceful or aggre.sive He left all decisons up to hus
strong willed wife who was four years hus junior He had deseloped
hypertension at an early age with cardise and renal mvoliement but
survised untd the age of 64 finally dywng, of 8 succession of strokes

The patieat s mother was s stubborn and permstent woman who
safiered from asthma most of her Wie  She 1s defimtely the boss * smsd
the pauent 1 don 't se2 bow the 61d man could stand 1t > The patient
got on well with hus father but his mother displayed an obvious preference
for another son two years younger than the patient a tense, seclunive

boy who during World War IT was rejected by the draft because of
nenousness The two boys bad relatyvely httle to do with each other

A second brother 14 years younger was descnbed as a slos movang
easy gomg feflon who did well in the Navy Asr Corps dunng the nar
He never married but remaned at home to support hs mother after hys
fathers death He ultimately developed hypertension and m 1953 s
blo%i‘ pressure Was reported to be 240,130

@ putient 8 barth and early development % eve not unusual Whe

was 5 years old tus mother developed tuberculosss Dunng a pen:i ‘:;

*Inthisand ybee

quent diagrams the bl
bypertensives The p achened symbals ase known

atient s symbo) 2z eircled
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one and one half years which she spent 1n a sanatorium, the patient and
his brothers hived with an aunt and he never recalled missing his mother
Shortly thereafter he spent six months 1 a preventorum His memory
of this period was very famt

s first year at school at the age of 6 was difficult but thereafter he
did very well He shipped several grades and was alnays sble to stay
near the top of the class without worhing very hard He hhed school snd
got along well with the teachers and students alike School, no doubt,
represented secunty to him because his outstanding memory dunng the
whole grammar school period was fear of going home from school every
day He never knew who was going to be sich when he got home—us
father with his hypertension, or lus mother with her asthma In addition,
although the famly was never hungry, there was never any real financsl
secunty

After fimshing grammar school he went on to trade school ‘By then
I wasa wise guy I cut my classes ” He did only fairly well and at the
age of 16 quit school to go to work “I have always been ternbly am
bitious, not for dollars and cents, but for position ” He felt held back 2t
school and 1mpelled to go to work because of the chronic poverty at home
For the next exght years he had various Jobs begmnmng as o shipping clerk
and then working 1 the upholstery busmess He did well and <aved
money, so that by the time he was 24 he had established mself m his
own shop

One and one half years later, at the age of 25, he marned a gul, four
jears younger than himself, whom he had hnown for four years She nas
2 joval, good natured woman with a background similar to his She
never got along well with her parents and 1t was always at the patient’s
nsistence that she mantained contact with them

The patient had obtaned hus early sexual iformation from the boys
at school, the subject was never discussed at home At 16 he begaz
masturbating mtermttently for about one year but this neser caused
him any particular concern Also, at 16, he had hus first heterosexual
experience This was arranged with a prostitute by s boss, who
«wanted to introduce me to the facts of hfe I was scared to death, 1
couldn’t do any good ” He did not try intercourse agam for two years
but 2t the age of 18 he began having fairly frequent mtercourse with girls
he encountered on the street This behavior contmued until he was
marnied His wife would not permut intercourse during their four yeaf
courtship He never acknowledged feeling guilty concerning his sexual

activity
After marnage he concluded that his wife had “queer 1deas” about
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s 1had to chase her for & weeh on our haneymoon befonj sefu‘al
relations were phshed After this became

estusfactory to both unti) after the tuth of thexr first clulgE adboy‘ gg
years after ther marnage Following her preguancy ‘}‘ns wife ¢ evel 0‘ o
» profuse growth of dark hair on her face became “moody > and ¢ lef

erself gotofat Their concern about ths led to endornnolope studies
but results were entirely normat The haw was gradually elmunsted b.)
electrolysis over a penod of the pext, 10 years Nevertheless, the patient’s
wie apparently lost interest 10 sexual retstions {frequently refusing lh?m
on the grounds of fatigue or a headache “I used to resent that but I"e
gottenover1t  sawd the patient He resumed hus relations with girls from
the street occasonally formung hasons fasting a year or more These
affas gave lum & feeling of bang wanted and belped hum to 1gnore the
rejection wophieit m s wife s refusal to have more frequent relations
with um Tostead of feelng guiity he sud, On the contrary, 1t's a good
tlung 1t helps me leave my wie alone’

Seven years after therr marnage s second chuld & daughter was born
Both children were planned and wanted but the responsbility of canng
for ¢huld en did not improve his wife s dispomtion As ber imtability
ncreased the patient’s fechngs toward her became ambvalent He began
toree s smufanty between his mother and s wife but * my wife 19 much
the better mother of the two Bhe 15 a wonderful woman and nobody
could take her place m my bie her fmthiulness visaaity, devotion to
the children abibty to make fnends 1In the next breath however,

She 15 not as good wath the chuldren 23 she could be always shouting
at the boy T try to explamn this to her, but she doesn t seern to under
stand She has never been quite bike I hoped Az a boy I nexer ot sny
fove 50 1 Jand of hoped my wife would make love to me but she never
did That s why I prefer other women fin sexual refations] because they
will take the mitiative

The patient, was brought up in the Orthodox Jewsh fasth but 1t was
vever of great woportanee totam He and hus wife observed the holy days
and some of the ntualsin g perfunctory way
Frustrated i b1y bome life the patient threw o)l hus enermea into s
business He was cantinually concerning himself wath “ays of making
more money At abaut the time hus first, chuild was born when he wag 97
?ne of Tus enterpries failed In thig setting he duveloped a ‘smkmg’
;&h‘\gAu ‘:hmxgh everything was runming out through my arms and
oﬁs\medptgﬁ?x?{x told tam he had hypertension A second phymman,
o e lollowing day deted the hypertension and advised hum
rget about it He was able to do ths forafewyears and even passed
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several physical examnations for hife insurance without questions betg
raised about s blood pressure However, at 32, during the stress of
another shaky business venture, and at the time of the birth of another
clhuld, he began to note mcreasing tenston, restlessness, and drfficulty m
concentrating At this time numerous physicians found his systolic pres
sure m the range betwecn 165 and 180 He became conscious of a tight
feehng around his head, in hus throat, and 1n his chest, and of a beating
of hus heart whenever he was still, especially in bed at might Once when
hus 134 year old daughter toddled up to lum he had a sudden urge to
strihe her Ternfied at such an 1mpulse, he began to lock himself m the
bedroom at mght On another oceasion when 5 boy of 12 or 13 threatened
to molest hus wife in the street, he picked the boy up 1n a sudden rage and
threw him down to the sidewalh Again he was hornfied at s uncon
trolled behavior

The only relaxation afforded lnm was drinhing hiquor mn the evenng
anay from home, but he felt that this provided no real solution to his
problems At might he was usually able to sleep well, only occasionally
waking with a transient feehng of tension Further sy mptoms devcloped,
however, with cpigastne pain and belehing With these complamts at
the age of 34, he first came to the New York Hosprtal Physical examima
tion revealed no abnormalities except for blood pressure 162/100 Chest
x ray, electrocardiogram and renal function tests were unremarhable

The patient attended the clinie regularly for one and one half years
and during the enswing four years returned irregularly at our request

Aside from eliciting the history, most of the visits were tahen up with
a recital of symptoms, which were numerous and vaned He wasen
couraged to express his fechngs freely and was given frequent strong re
assurance His periods of tension and depression became shorter and less
frequent His blood pressure during the first y ear and a half vaned bitle
Tt was apparent that he had a great deal of hostility and resentment but
this was never mobihized or focussed on 1ts object Occastonally he found
that punching a punching bag would afford transient relef of tension

Two years after his first vist to the chme s father died of o strohe
The patient was able to take the responsibility for arranging the funeral
without an undue grief reaction and without significant aggravation of
his symptoms His blood pressure remamned unchanged

On several occasions the patient dreamed of s wife s doing somethmng
he dislihed or disapproved of In the dream as in real ife, however, he
did not lose his temper and never did more than mdicate disapprosal

His behavior was similarly unaggressive with business partners Once
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1f un
berated for three hours by a partner, he found hamee! Y
:&Ellz“t: :e‘tv::n the hostility * What eonld I do? 8o just Iaughed at l;ml‘cd
Sodwra Amytal ad 4 m{r“u ously on three 2]
blond pressure Taatenaily
© Ic: at;iesl\z‘:zmer of };BL‘) the patient began visiting the loeal phyww(;?n
who had eored for tus father He recened reassurance from this frien ,y(i
sympathetse man once every weeh or two and came to the chime less N;,.
less frequently Tt was of interest that the blood pressure readings ol
tamed m the office of the physiian were slnays i the neighborhood of
138/90 while those recorded in the chame vaned from 145/100 to
170/120
Throughout the next four y ears blood pressure recordings 1n our ehnie
rose hugher and ngher bewng 190/120 1 1901 and 220/120 0 1953 ths
local phy=ician however continued to Teport Piood pressure readings
the nesghborhond of 140/90
TWhen last seen m June 1853 be was still unable to get angry ¢ Thave
good contrat of myselfl  He had gauned 26 Tbe in neght and was naw
frankly obese Physical was essentially unchanged, exeept
for further narrowing of the retinal artenoles The electrocardiogram
showed progressive changes in the T waves indicatnve of left ventncular
hypertrophy
Notbing m hus life seemed 1o have changed Recurrent business enses
continued and he contioued to feel 2 Yack of emotional support at home
At all he gave the impression of a man sittng on 8 powderkeg tryn ng

o convince omsel{ and others that be was relaxed and without a care
in the world

Summary A 24 vear old upholsterer hotn 1 New Vorh of Russan
Jesiish parents expenenced msecunty as a chuld whick was fostered by
chrome iliness n by parents snd his mother s rejection of him wn faror
of ber second born son Always anxous for support at home and never
Beting 1t from hus weak father or lus reyecting mother he quit hagh school
81360 go towork 1n a7 attempt to establish independence He pushed
hself constantly to achieve not only economue secunty but also a

position 1 fe At 20 he marned & woman who was a good deal ke

his mather She became depressed and rejected hus sexyal advances In

8 setting of business failures 1n the face of nCreasng responsibiity at

Rome be developed a multitude of symptoms which fed 1o the tiseovery

?grhgszrzin;\:n a: age 27 The blood pressure apparently fell to normal
YEATs Mising agamn i & simular setting w

“3332 After comung to the clime he talhed freely mtgix hx:e:h;:?cﬁ ﬁ:&
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soon became aware of intense hostility and resentment, which he had
difficulty controling On one or two oceasons, when he did express
hostihity, he felt gty and pamehy, feaning that he might hurt someone
Accordingly, he continued to suppress his feelings

After one and one-half y ears he stopped coming regularly to the chme
Durmng follow up wisits, however, lus blood pressure was found to be
nsing 25 evidences of retinal and cardiae changes developed Blood pres
sure readings recorded 1n the office of a friendly, reassuring local physt
cian were umformly much lower than those 1n the echme

CASE 16 A repressed young man who lost his evidence of hyperlension as
he achieved an increased measure of self confidence and capacily

Jor self assertion

The patient was a neatly dressed, moderately obese, pleasant, yet
tense young man of 27, the eldest of three sons of Orthodox Jewish
parents His father was a quiet, hard working clothes cutter, who de
prrved humself for the benefit of hus family Botn in Russia and comng
to the Unuted States at the age of 10, he recetved little formal schoolig,
but was self taught and well read He always felt close to hus father, yet
never felt able to discuss personal problems with him

His mother was born 1n New York City of Russian born parents A
nervous, domineering, overprotective woman, she was easily aroused to
anger The patient felt able to talk to her concerning his problems, but
resented her overprotectiveness

The tno younger brothers were quiet, easy going but ambitious, and
contnbuted, mith the patient, to the famly support He resented therr
easy acceptance of their mother’s services and protectn eness

The patient’s birth 1n the Bronx was normal His memories of earls
chldhood were vague ‘ but I don’t remember any unhappy times » He
never presented a feeding problem as such, but food early became and
remained a source of conflict between him and his mother She expected
urm to eat all the food she put in front of hum and overrode s ineffectise
protests by mahng Ius comphance a demonstration of his love for her
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¢ would nterpret hus refusal to eat as & rejection of her
f:::a:i;i\to feel gmlty“;nd resentful He was averneight from estly
chuidhood and 1t was not until some discussion of thus problem took place
1n the chme that he was sble to refuse tus mother s food He then Jost
ds 1 three months
3“}:&0 l:;e 6 he began school and consistently did nell “Yes, I think 1
Lhed st he remarhed of school with charactenstie Testation He got
along well with 2l s teathers except one and got along equally well
with fus “Throughout tus childhood be had enly one
fight and this be lost He had a recurrent dream of beng & small chuld
1m a large ball mth & marble fioor which echoed Fverything scemed very
large to bun and he seemed very small The msecunty, manifest 1 this
dream may explain m part his desire to do well m school and s Jack
of self assertion because 1t mught mvolve conflict
At 13 be graduated from g school with excellent grades and
he went on to fimsh tugh schood nest the top of s class Drafted nto
the Army he rose quckly to the rank of sergeant, snd did service 038
flght eagineer shoard B 2 bombers n the Mediterranean Theater dur

g the war After 234 years and toward the end of the war, he became
nervous yrmtable and depressed He developed headaches, for which ke
sought no belp while i the Army but because of their persistence after

3 cischarge he sought help from the Veterans’ Rebabibtation Clime
After four th mterviews his symp! were gone He entered
tollege majonng m Yadustnial Arts with 8 view to teaching in the Public
Schools of New York City He did well academcally but at the end of
the second year hus father d.ed suddenly of & heast attack ¢ He was one
of the best men T ever knew  Ons year later at thesge of 25 the patient
took 2 physical examunation for an sppamntment to a ety teaclung post
ton He was faled beeause of & blood pressure of 160/40

Sexually e was shy and inhibited At the age of 14 or 15 he began
mastorbating but for a Jong time I did not know what 1 was domg ¥
He hod 1o sevual mformation from tus Samaly but obtained most of his
baowledge from lectures gven 15 the Army He had no feching of guilt

8 and dered 1t & natural wa
absence of other tes He pever att 3 o xched i the

pted sexual
Though encouraged by tus mather and father to huve dntesei\?r\‘:zx\s
and though attracted by guls while 1 high school he always felt tm;
t:in;bmassed toaskforadate I iwanted to have dates with girls, but I
idda t know bow to go sbout 2t Tially 1 the Army he beg:m’a cor
Tespondence with s gul through & mutual fnend This blossomed into
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Ius first date, which, however, he was too embarrassed to enjoy The
second date he did emjoy, and from that he progressed to enjoy hussing
and neching He never considered humself 1n love, was always afraid that
the girls would get too interested 1 hum, and that he would hate diff
culty disentangling himself Because of tus fear of hurting them he re-
mamed tentatne 1 his relations with them, and would frequently go
many months without having a date

After lus father's death, the patient felt guilty about leaving his
mother at home alone, and this interfered further with his dating act
ties On one occasion he was invited to the country for a wechend with
another boy and s girl, with the idea that he also bring tus gl “T
took my mother along because I didn’t feel right about leaving her home
I imagine I shouldn’t have taken her ” A simple discussion of these
matters, during his eourse 1n chinze, allev1ated hus sense of guils Weehends
1 the country without his mother became easy for lum, and he was even
able to break with a girl who said she loved hum, without feelng guilty

The patient was brought up m the Orthodox Jewsh faith, but his
heart was never in1t, and 1t was alway s apparent to hum that s father s
heart was never m 1t esther His defimtson of God was ‘s word for what
ever 1s unhnown, as 1t becomes hnown 1t 1s no longer God * His mother
professcd to be religous, but he merely considered her hy pocnitical in
ber views He disregarded her protestations

A routine medieal history was remarkably bemgn He had had no
serious 1llnesses There was a tonsillectomy at age 1, and an episode of
‘sinusitis’ at age 8 At 11 he developed hay fever with symptoms it the
sprng and fall A systemue revien was negative exeept for the tendency
to obesity The fanmuly history included heart disease m the father, 8
transient episode of hypertension n the mother, disbetes m 8 grand
mother and hay feverin a brother

Physical examnation showed blood pressure 150/100 pulc 80 He
was moderately overweight The optic fundi showed shght tortuosity of
the arteroles, but no narrowing or artenovenous wching The heart
was not enlarged Rhythm was normal A2 equal to P2 After exercice
there was & presy stolic rumbling murmur The peripheral pulses were all
present and of good volume The remainder of the examination was u
remarhable It was felt that the patient had an asymptomatic mtral
stenosis in addition to lus hvpertension and that hus eardac classifieation

was 1A
Routwe laboratory work was normal There was no cardiac enlarge-
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rment by x ray, a0d the electropardiogram wes normal except: for nght
Lon

mé’md::: ’l?he patient was seen in the chme 13 times with an sddmon\z:l
follow up wistt two years Ister At {he beginnng of each \uteg'mw 1l ei
lood pressure was tahen 1n the supine poaition the Yowest of severs)
consecutny ¢ readungs being ret orded

After ohtamng the butory whach 18 elsborated above, gpeafic top
18 of emotional sgmficanee n s life were duscussed It was easy for
Ium to tall of hus problems, which diwided themselves mto three
categomes hus hostile yet dependent relstion.bup to bis mother hus
sell-consciousness patticularly with regard to the opposte sex, and lns
tendency to be perfectionstic He was able to profit by discussion apd
reassurance and was sble to accept suggestions for alterng lus be
havior Of the mterviews hesud 1 always feel better when I feave ”

The emotions, secondary to the patient s relationship to Jus mother
seormed 1he ozt pertment 4o s hiyperten 1on partienlasly as these were
mtensified by the death of lus father He frequently became angry with
Ius mother et was unable to express hus anger Indeed he tned to sup-
press hus anger from consaon ness, because feehng angty, particularly
8¢ lne mother made ham feel gwilty For the most part he waa suecesshul,
but tanor controversies with s mother could make hum moody and
depressed for days at & time His mother hsd 8 habit of ashing him to
do things around the house just when he was about to leave for schoal
or <ome engagement ‘This elvays made hum angry yet be would feel
too gulty to refw e In situations of this sort he was encouraged to ex
press his anger One mormung hus mother asked him ta move the furatuye
Jut s he nas walking out of the house to keep an appomtment He
Aol her with con:derable temper that she ought to ask him to do these
things before be started to gaout and that be would move the furmiure
when he returned He went off for the day without feehing guilty, and
more important without the necesaty for suppressing anger Later he
veported  when 1 get mad st my mother 1yell and then 1t 15 all over

Four montbs after coming to the chase he assed
mation with a normal blood ; ;e

pressure and was gen hus license to teach
m the Public School System At s follow u oo
it 2
e e ool By P vasit 2 yearsiater hus blood
Summary Tn this case thees was the very eomspon problem of 2 hoy
FHOWIng up phing to acleve ind d from hus mother The
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overprotectiveness of his mother, as well as his own dependent needs,
evohed hostility and resentment 1n him, wiich he was unable to express
and which, m turn, evohed guilt Suppression of resentment was hus
means of achieving emotional tranquility, but this was asseciated with
brief periods of depression, and with the discovery of bypertenmon
Through direct expression of anger his store of suppressed resentment was
released and hus blood pressure returned to normal Through encourage
ment and reassurance he was able to feel and to be more mdependent,
thus mintmizing guilt and resentment, which had been a corollary to
his feeling of dependence The change 1n hus status from that of a college
student to that of a teacher earning hus own Ivang contrsbuted to bis
sense of wdependence and satisfaction Blood pressure reverted and
remained normal

CASE 17 An earnest, conscientrous 17 year-old boy rejected by hs mother
and father was found to haie hypertension on a routine physical
examinalion undertaken because of difficully wn concentraling
and deleriorating performance in schoo) With reassurance he

PR

was able to esiablish emot, fence and became nor
molensue
31 ot thar - [12 Stepmother

y & b

The patient was a shim, dark, clean cut boy of 17 with a gentle voice
and 2 tense, bashful manner He was the third of four sons of Greeh
parents His two older brothers were nine and seven years older than he,
the ather was six years younger than he He remembered hus father 283
Itkeable, broad minded, helpful man, with a sense of humor, but who
continually shaok the family s equilibrium by spending much of lus timé
1n the company of & woman 1 the neighborhood This led to brtter dis
putes between his parents .

The patient s earhest recalle ctions at ahout the age of 6 were of 8
tempting with hus older brothers to establish peace without taking sides
The patient remembered espeaally being upset secing his mother mk
She, was o dour, humorless woman who was intensely rehgious (Gree
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Orthodos) and sery disappronng of ber chuldren's mnor musdeeds T:;
hay had frequently recurnng and ternfywg dreams of bemg pursu
1o some of hus dreams the furnace came to hfe or the hot water heater
took the form of an smmal with a grotesque mouth, ears nose and eyes
He once dreamed of fsling through a totlet and wohe up wWith s bed
wet, T had no recollections of torlet traamng but does recall that he was
severely punsshed for ths lapee

Ry the f1me he wag 8 3ears o'd lus parents were divorced The patient
lined with hus mother She would not ailow hum to answer letters from
hus father who had marned the other woman ' His two older brothers
went to lve with the father while the patient and hus y ounger brother
remamed with the mother

The mother hsd difficultv supporting hersélf and her two small cho
dren 1n New York She complaned o grest desl snd the pshient tred hus
fest to plense her by gettng excellent grades mschool When the patient
was 13 yesrs ald hus mother marned a Greek chef ‘At first he was all
nght  smd the patient  but soon he began to get mad st every hitle
thing even 1f T left 5 shurt fnng on & chawr ™ Withun & year or fwo the
patrent and s step father wers not speahing to each other, sud the boy
got fess and less support from ks mother On one oceasion, for erample,
& guest eame to the house and took off her nag to play the piano The
ning disappeared and the patient was sceused of steshng 1t Some months
later t, wes found 1n the pisne but 1o apologies were made to the pa
tient The atmosphere of the househald was that of an armed truce
Ttus did not. seem to disturb the step-father greatly , but for the patient,
s dependent corophiant child who disliked any show of anger, the sty
&tion st home hecame mntolerable Nevertheless feehng that hug slep
Tather sas malang hus mother happy, he tned hard to pretend to hmself
the!, things were o3 they should be He redoybledns efforts at school and
n addition at 14 be got working papers fora part tine 0b afyer schoo
43 8 delivery boy for 2 flonst shop Tn this yob he worked 6 to 8 hours
8 day sfter schoal and 12 hours on Saturday s and Sundavs

The .ame year he entered hugh schoal and w;
a8 sble to heep his
::udexmc standing for one year Thereafter hus p(r{ormnncepat sc:log:l
8 to detenorate although be was still able to gt pasang marks
o: tcl:wu!dn ; :gme“mte 1 dont know why 1 lke school Im thinhing
e S or] 13
s ut it yust dossn § sink 1n any more § 1ry Yo remember, but

At 15 he cha
. e changed jobs snd became an usher 1n o movie theater from

1012 23 seven days a week I was short on sleep but 1 didnt
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bother me ” A year later he changed his job agan to % ork m & drugstore
from 6 to 10 p x

He gave most of hus earnings to hus mother, who bought him clothes
and things he needed “The rest I spent foolishly on shows and things T
did not need

With a little spending money 1n lus pochets the pattent began evineing
some interest 1n the oppostte sex He had begun masturbating by himself
at 14 or 15 “'At first I felt gulty,” but by the time he was 17 he was sble
to say, “Now I think 1t 15 normal ™" After 2 few affaurs of ¢ puppy love,”
at 16 he had his first experience with sexual intercourse and from 1t con
tracted gonorrhea He was ashamed of this and did not Iike to talk about
it

By the trme he reached 1734 sears of age he was very unhappy
School was going, badly and he could barely heep passmg grades Work
autside school was not interesting or rewardmg and he did not feel ke
continung to work He recened no suppart, mterest or encouragement
from hus mother or lus step father, indeed he was happrer out of the house
than 1 1t His attempt at an adult heterosexual relationship had ended
m gonorrhea Where could he turn? He had no energy for work or for
school, he was unable to sleep at mght and felt continually tired His
chechs and ears began to flush seseral times o day  Ins hands and feet
began sweating constantly He nahed every morning with a dull, throb
bing headache which disappeared after an hour He developed thzzy
spells, fell asleep m class at school, felt hungry all the time but could
never satisfy lus appetite After he had ganed 10 Ibs 1 a penod of tvo
months he lost his appetite and the weight He began feeling short of
breath with exertion At mght, when trying to fall asleep he felt asif be
were smothering His heart would begm to race for penods of 5 to 10
minutes several times a week without apparent cause He noted a throb
bing sensation 1n his throat and pam i his left hup

He oceasioually tried drmbang but six drnks made him sich and left
s problems unsolved

In this situation he could think of only tno waysout One wastolesve
tus home and go to Chicago to stay vath his father He knew s mother
would object to this and he did not want to hurt her The other nas to
jom the Merchant Marme, but he nanted to fimsh Ingh school first He
had to falk to someone so he went to lus fanuly physician who told lum
hus blood pressure was 180 and referred hum to the New Yorh Hospital
for treatment Thus at the age of 1714, entirely on his own and without
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the knowledge of bus mother, he came, tefling the regstrar at the chnie
that he could get no financal belp from hus mother ta pay his clinie fees
On s first visit tus blood pressure was found to be 162/10> The re-
mander of the physical examination was unremarkable

The unnaly«s was normal s W asserman negatn e, the elretrocardio-
gram normat without axis deviation An x ray of the chest was normat
without evidence of cardiac ent: Psych
showed hugh average mtelligence with anwet;

After a few viaits to the chme m which he was guven a heanng for hus
troubles and sympathetic encouragement he demided to visit hys father
i Chicago Before he left s blood pressure had fallen to 118/6, He
enjoyed seesng hus father and step mother who treated him very hindly
Higsymptoms disappeared After three weehs he returned to s mother's
bouse Soon he found humself back in the <ame old rut agun  with
fatigue lack of vitality and nabilits to concentrate s blnod pres. ire
was agan elevated

Having had a ghimpse of what he thought would be a happier home
tife in Chieago he became preoccupied with the ides, of Iang there per
manently His mother objected howeyer He felt gunlty fora time ¢ 1 d
be sorry 1t T never saw ber agam Ilove ker 1don t Anow whether if 13

Y

leave  She repeated ths over and over and

feaving of he pad thy

{are huraself Hy step father smd nothin, His fat Iy ©

bappy to have um '€ Hisfather shen notified waos
The move to Chiey,

80 was ot & <uccess He f
step-mother were quareshy o
In school be was able 1o concentrate be:
1!
tus former tugh “tandards e
Be went to work 1 2 facto;
entire earmngs returning to hym now
nd then
J:g money The patient tned unsuccesstully o x::;a .
m keep half g salary The step mother stayed

that hus father ang
ded to get a diy orep
w33 1ot able to atggyn

nJune of 1949 a¢ the end of the schogl year

mount, of spend
uce hus father 10 Joy
out of the SrEument
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but was sympathetic to the patient, as was lus older brother who felt
that they both should leave the father’s home The patient said, “But
D'm trapped either nay, so maybe 1t doesn’t make any difference ”

In any event, he returned to New York in August of 1949 with a plan
to join the Navy for three years, to get his high school diploma while in
the Navy, and then te carry out hus otiginal plan of golug to the Mer
chant Marmne Academy

Upon lus return to the clme he said, “In a way I feel that my blood
pressure 18 down (it was 135/70) because I don’t feel the same way I
don’t have headaches at all I don’t feel tired or lazy I don’t feel dizzy
I can concentrate better ”

One weeh later he took o physical examunation for the Navy He had
no difficulty with his blood pressure but was failed for orthopedic reasons,
one hip being higher than the other He was therefore exammed m the
Orthopedic Clinic of the New York Hosprtal where 1t was felt he had 8
mld 1dwopathie scokoss of the lumbar spine Straight Jeg raming was
himited on the left and with the hustory of pam m the left leg the pos t
bility of a ruptured intervertebral disc was entertamed

Having been turned down by the Navy, he then tried the Merchant
Marnine but was refused beeause of a blood pressure of 140/90 A fen
days later in the clinie 1t was 136/74 He tried several more fimes to pass
the Merchant Marine physteal examination Each time blood pressure
was normal but he nas turned down because of an elevated pulse rate
Despite these setbacks, he felt more sure of lumself and was able to sle¢p
better He felt certain that he would eventually pass the physical examt
nation He took on a job as a delivery boy unti! such tme as he would
pass the physical Finding that lus concentration had improved be begsn
studying physics on his onn During this period (September 1949) he
was seen twice mn the chue the blood pressurcs were 134/65 and 126/68,
and the pulse rates were 68 and 72

In D ber 1049 the Merchant Marme s advised hum to
wait s1% months and to reapply The prospect of hasing to live with bis
mother and step father did not please hrm particularly as thev were
taking two-thirds of hus salary An opportumty arose, however for im
to Ine with a friend out of tonn After one weeh’s debating with him
self and one visit to the elime he made up hus mind and left home The
main thing 18 I want to be mdependent I don t want to hme anything

do with relatives or any thing »*
to Shortly after he eft home hus brother came to New Yorh and asked the
patient to accompany him to Anzona In the meantime he had grven up
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very 3ol 5nd had returned to the flonst .hop where he nas v orh
:; ?::meéy: « to 8 pat Anzons seemed to offer a better way to pass
hee six oonths waitng period before Joumng the Merchant Manne, g0
he went In meny ways Anzons agreed with lum e returned to school
and dd part time work after school He gawed 18 Ibs 1n weight Ths
only difficulty however was the pan s left Yeg which hind plagued
tum before snd which now returned worse than ever Tt finally sneapae
stated bun for work, being <evere with eoughing straaang ot Wfung It
radinted from the left tup down the back of the thigh to the mternal
malleotus Accordingly he returned m Apnd 190 to the New Yotk
Hospital to which he had always returned before when mn trouble
On thus oceasion, 1t was felt more defimtely that the patient had a
hermated interyertebral dise straght leg rasing being timited to 10°,
but there were no other neurological changes He was advised to try
three weeks of bed rest af home flat on s back, whaeh he agreed todo
After five days 1n bed he became ectremely restless ( T just get nerv
ous ) His leg became better lafe with tus mother and step-father
was no more pleasant than 1t had been m the past even though be felt
able to express anger towsrd hus mother and to  talh bach o her
He decided to have another try at getting mto the Navy and despite
the trouble with tus leg he passed the physeal examination with normal
Blood pres-ure and pule The last word was recened from the patent s
medical officer after two years of service He had been well, and s
blood pressure was 120/70
Summary ‘This 12 the story of a 17 year old schoal boy whe was dis
cotered on a routine physial examination to have hypertension He was
a chuld of a broken home with & nagping mother and a hostile step-father
“E“ had stopped tallung to him tno years previously He wanted to be
imdeg but has. kept bum di dent ou hus mother He
& good deal of resentment agmnst his mother becouse of her napmn,
anddhe!ru \ad’; of belp and und ding Any exp v of ng esng
made um feel guilty In this setting 1o
bypertenstan he developed hot ﬁl S o oodiaon 1o the development of

ushes poor slee; Al
trate headarhes and chronic fatigue D wmabibty ta emncen

‘The chinte gave hum an opporiumt;
y to tath about s problems Iy

;;\!;xfgd oc\er Tus ;;m‘;!ems with & sympsthetie hstener aliowed )nzﬂti
etimens shich 1 effect helped hum as.ert hus ind

s mother In feelin, o mmmee, of
g more sndeperdent he swas able to

feelngs of resentment, i od pressens e

i by hout fecling guiity and blood pressure rapidly
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CASE 18 A 46 year old Russian Jewish vmmagrant whose salues of school
wng and social prestige were frustrated wn a marriage o an
b husband With o reorrentation of atirtude and rec
tion of her husband’s assefs evd, of hypert dig
appeared

& ] —

v Food

The patient was a neat, well dressed, shghtly obese but attractne
woman with gray hair which was carefully tinted Her speech was softly
modulated, her manner was mgratiating and placid although she gave
the general impression of discontent She had been born in Russia, the
fourth of five children Her mother was an uneducated, quiet, self-effacing
woman who allowed her husband to domnate the household He wasa
lawyer who was intensely eager for hus children to excel n school and to
be educated for “the professions ” The three older children, two sons
and a daughter, became a lawyer, physiaan and dentist, respectively
The daughter wha became a dentist was the father’s favorite and the
patient competed with her for hus attentions by telling him stories, often
mmagtary, of her playmates threatening her or of traumatic episodes
she had witnessed She made a great effort to excel n her studies but
somehow she felt her father did not respect her abihities Soon she turned
this mto 2 poor opuon of herself She could not even tolerate having
pietures made of herself Many y ears later she found an old picture of her
graduating class taken when she was 13 Her picture was distorted by &
moustache and lines through her eyes making 1t unrecogmzable *'I
must have done that myself though I have no recollectton of domng 1t ”

At the age of 11 she began menstruating She was frightened by ber
first period Though she told her mother and older sister about 1t, she
tried to conceal the fact of her menstruation from other girls She did
not hnow what 1t meant escept the shght mformation she received from
her mother—that 1t meant bemg 2 woman I never hiked betng a woman

I always wanted to be a man ”
She had completed one year of medical school at age 19 when the
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fsouly smmgrated to the United States because of the Revolution m
Russa After armving 1n the Unted States she hept up » correspondence
with a young man with whom she had failen on Jove in Russia Finally
‘er father began to mtercept snd destray het letters & fact that she did
at doscover uotil some months later Becau.e the study of medieine »as
smposaible for her to continue n the United States she decrded to take
up nursing For financtal reasons she ook & One jear coursen prachest
obstetric muremng; and forever after blased herself for not even hecomng
sregstered nurse Her feehngs were enhanced by the Loowledge that her
father coradered nursing & debased profession,’ abm to domestic
service
The patient who was brovght up i an Orthodox Jewish hotme ¢x
pressed her religrous beliefs as follows * To me refigion 18 the Ten Com
mandments and brotherhood I cannot wisushze God as a Beng—but
more as nature, of that whieh Man cannot ereate
4% 21 she met 2 man one year younger than hersell to shom she be
came engaged He also came from Russia but had not enjoyed her edu
eational advantages Her father objected strenuou ly to her marrying
fhus man beesuse of his bmrted schooling but she persisted in her plans
The patient had no knowiedge of sexmal matiers when she was mar
ned other than what he bad learned m nurses traming It tool, her
three 3 ears of marned hfe to become adjusted to sexual mtercourse The
pam she expenenced at first gradually subsided ard she learned to enyoy
wtercourse nith orgasm most of the me though 1t was nes or an activity
about which she felt enthus astic In het early 405 she began baving
menotrhama She was told by her physiian that this was emotional
Z:i\;; s\:\!: m; zt;mpt wiig made at that time to myestigate her emo
s Wi;n eh W b:-;enomuse was induced by radmum and her «cxual
Pt ‘d n dimiishung censed entirely From then on she
pated s evual relattons ahout once a weeh only for the <ske of

her busha;
o b nd A man needs 8 sevual outlet and he has been very good

After her marnage she platned to keep up with her nursn,
W{hxch he enjoyed Nursing gave her contaet with people amgi :c;;:?:x:rg
O\ mporianre Her mother and husbund howeyer who feit othern
con.pired together and destroved o} her wrsforms snd nursin, oy
ment She resented this mtensely but never expressed her feclmgi i?\utlhp(.

fuatter directly Despite this she con
by e " m(;, tinved 1o do some nursng 1n her

; er nerghbors and & source
Setion to herself than as & means of ATMINE BN Income quuezttl;a:;je
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was nob pard for her services and stated that she cid not care whether
she was paid or not It seems more likely that she was pumshing herself
for being what she considered a faifure 1€, & marnage disapproved of
by her parents, and a professional activity lower than the medicme to
which she and her father bad aspired for her

One year after her marnage her husband lost his business and became
& cab driver She was ashamed of this and accordinglv told her parents
that he had become a traveling salesman She kept up this deception for
four years until her husband obtamed ¢ job as a movie projectiomst
This, however, was only a shghtly more respectable occupation thsn eab
driving 1 her parents’ eyes

At first the patient was impattent with her husband for not getting
nhead, but felt that tus good qualties made up for hus lach of success
Indeed, in later years, she was glad that he had the time and patience to
take care of her, which hus job as a movie projectromst afforded im

Four years after marnage her first daughter was born Delivery was
dafficult, required instr and was plcated by & post partum
hemorrhage The chuld was bora with bilateral branchial cysts which
draned persistently and soon became chroncally mfected The patient
was sure there was something wrong with the baby but was told by her
physician that the girl stmply had a dirty nech After one year the ply
sician agreed that there were sinuses in the neck but sud they would
heal As the hittle mrl grew older and played with other children she ac
quired the mickname “dirty neck” which was vers distressing to the
patient

When the patient was 33 her youngest child was born Tw.o montbs
before this event her mother, who had mild diabetes, died suddenly and
unexpectedly of a heart attach at the age of 62 The patient somehow
felt that n brnging her daughter mto the world she bad pushed her
mother out However she did have the consolation of nammng the child
after her mother

At the age of 3 months the daughter deyeloped pn 4 and almo<t
died after o long iliness Just at this time the pauent s father died sud
denly at 67 He had been ill with nephritis and hypertension but s
death was not expected

At the time the y cungest chuld was four she was exposed toa ternifymng
sexual assault Almest overmpht she changed into a {nghtened hitle
mrl who eontinually clung to her fathber for protection, aiways prefernng
lum to her mother I'or the next eight years she was taken » cchly toa
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yehutnst She had to be accompanied by ber mother or her father
ery time <he went out of the house even to go to school
When the girl was 9 the psychiatnst conducted & test in which, nhen
sereen was placed between the hittle gl and her father she became
ctremely upset but was not greatly disturbed when the <eseen was
laced 1 front of her mother, leaving her father ;n ien Thas expenience
nly added to the patient s itterness and resentment She began having
ttacks of precordial paun radiating to the left shoulder and arm re
ated to either exertion or to emotional upset She did not visit the ehnie
wowever unul at the age of 40 she began having renorthaga Her at
acks of precordisl pan persisted At that time the only sbnormalities
ound on physical examnation were a blood pressure of 152/96 and
ohesity (Height 149 e weight 706 hg) A unnalyss showed a fant
trace of alburmun oceasional red blood cells and 15-20 nhte cells on
mucroscopic examination She did not return for two years, when she
agan  ought relief for her pervistent menorthagia She dexeloped bur
aihis Hey precordial pam agsm became proraneat Her blood pressure
now was 170/120 an electrocardiogram was normal and the unne con
tinued to show albumin with red and white cells in the sediment Intra
venws pyelogram showed a staghorn ealeulus i the nght Jadoey A&
bemunephrectomy was done 1 anather hospital followed by & stormy
camvrlescence and utimate evisceration and abdormunal herma
Two months after the operation ber blood pressure was 240/130 She
aoticed dysprea on one fight of stawrs and suffered antiety attacks and
severe headaches
bl:{:xdlu\) of 1946 when she returned ta the New York Hosputal, her
pressure was 104/112 X ray of the chest showed ghght enlarge
ment of the left ventricle The electrocardiogram remamned normal, the
uitravenous pyelograt showed a normal left odney Because of per
sz::ce né thte hsgiemusmn # right thoracolumbar sympathectomy was
remo‘.l:d eptember 1946 and the remamnder of the nght kidney waa
Postoperatwvely there was hitle chan
Roted poin i her Jowts mastly the neck g;a:‘l: :;z&?;d; a}::;ssu A
and becamne & sems 1nvabd tense anxious and fearful Sh nut\ght b
:hu.szmd a;i he;: daughters to 3o much of the houses nri an‘:i‘v:g ?}z
opping The thought of go
pamcky nauseatedg:nd diz‘;’] g“ﬁ;:t:jé::‘::;!:‘f’n? E“!:'::h::\g mede her
In May 1947 she wos sgmin admitted ta the New York H\fﬂpnal, this
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time for o left thoracolumbar sympathectomy In the immediate post
operative period she suffered marked orthostatic hypotension requinng
an abdominal binder, as well as elastic bandages to the legs Her tend
ency toblack out on standing added to the panie she had experienced be
fore her operation She further hrmted her activity at home, partiipating
1n no soctal 1ctivaty except for visits from friends Her husband accepted
her imitations without protest The daughters were sy mpathetic, afford
ng her some satisfaction by doing well 1n school

Over the next two years the blood pressure slow ly rose and the ortho
static hypotension disappeared Precordial pain and dyspnea persisted
Nitroglycerine had no effect on the precordial pamn and only served to
produce o pounding w the head Weight reduction was utiated by diet
and she lost about 10 lbs Because of & BMR ranging around —22and a
blood cholesterol which averaged about 450 on repeated determunations,
she was given thyrod up to 3 gramns a day This had no effect on her
weight, her BMR, her cholesterol or her symptoms In April 1048, at
the age of 46 she first consulted our chme Blood pressure at this tme
was 168/105

Throughout the next five years her synptoms varied httle and her
activity remamed marhedly restncted She developed several new com
plamnts Varicose vems, which had developed osver the years, beeame
worse A left saphenous ligation had been done elsewhere 1n 1944, but
varncostties had soon recurred In May 1950, at the age of 48, she was
admtted to the hospital for & mild and chrome thrombophlebits of both
legs Anticoagulant therapy was not thought necessary and the process
subsided with bed rest and hot wet packs In February 1951, she was
admitted agamn for a hilateral phlebectomy which put an end to her
difficulties from varcosities

In Apnl of 1951, while attempting to do some shopping she had an
episode of pamie palpitation, nausen, sweating and precordial pam with
severe left low back pain She was admtted agamn to the hospital where
the symptoms subsided with bed rest and physiotherapy Physical ex
ammation and x ray studies showed nothing except evidence of osteo-
arthritis Urninalysis at this time was unremarhable

In September 1951, she made another attempt to go out and thus time
n addition to her usual symptoms, she developed night upper quadrant
pain which led to adnussion to another hospital w here the pan subsided
after o fow days This, however prompted an x ray study of her gall
bladder which was found to be full of stones Accordingly, i October of
1951 a cholecystectomy was done
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The patient wag ahways very domle almost sesvile ’m her re\nhons}il)t’
1ptke hospita) Alwaysaddresaing thedoctors as Sur,! she follawed ther
recommendations without complaint unless a change in ber way of Iife
was meolved When urged to be more sctive she would smile mith the
air of & martyr asif she were beng ashed to do something xmpossible
and say she would try

Thuoughaut the first four years of her treatment in the clime she nas
seen at three to four week imtersals Although most of these mterviews
nere taken up by ¢ tial ts of ber sympt she noted
trsnsent smpras ement for one or two days after each visit

Her dreams were predominantly concerned with three subjects 1)
betng out in the street nahed or inadequately clothed 2) being anay
from bome and unable to find her wav back 3) beatmg her younger
daughter for not downg something that would save the kes of both of
them Oceasional dreatas were related 1o attempts ta go back ta worh 1o
a hospstal Many dreams on all of these subjects contained a good deal
of violenre and she often swoke ternfied and 1 a cold swest

The dreams of v1olence were 1n marked contrast to her daly behavior
She beheved that toss of temper served no useful purpose and mdeed,
1hat 1t was a temnble thing to lose one s temper She bekirved that all
differences of opimion could be resolved by free discussion and nanely
stated The person who1s wrong will mvein  Her husband = view was
stated as follows ¥ afnays let my wife have her own vay, 1 & easier
that way Then we don t get exaited There are ways of getting sround
things Tsay yes and frequently da what I want

As the cluldren grew up they stopped talking to thesr mother about
thewr awn affaws and became moderately Tebethous

The older daughter married at 21 5 ran whom the patient considered
urresponsible and soraally infertor The y ounger daughter went to college

but was evidently unhappy and unwilling to shay
o g e £ to share her problems wmith

Dunng this period (November 182 to Apnl 1943) the pat;
“ecn once a week As reassurance was given and attlmp(sp\\ elr?tnzsi
10 betp her seek satiefaction other than vicariously through her danghtes
her blead pressure acheved s Jowest and es.entially pormal ley e%s K
fnuA; et:e nterviens progressed 1% was not dyieult to et her 4o see the
e e e
Z to p or her own frustrat),
byes of et chaldren She began to reali & thay she had Judged her l\m (;lhc
re pansible and devoted husband only 11 the tarms of ber Sather & K‘:\n?‘,
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ards of schooling and had not derived the potential satisfactions that he
offered After her first year at the clinic her resting blood pressure was
reduced to the neighborhood of 140/88 A rise to 186/136 was induced
during an interview 1n which her relationship with her daughters was
discussed As she was able to express herself more freely to her physician,
she gradually reduced her emotional dependence on her rejecting chil
dren She did not express any resentment directly to her children but
became able to realize that her children were not her life Though she
felt that her efforts at bringing up children were a failure, just as she
considered everything else she had done a farlure, she realized that she
had a warm, affectionate and stable marringe Though she continued to
have symptoms, she had fewer attacks of precordial pamn Instead of
occurning several times o day, they occurred only four or five times a
weeh In February of 1952 she made her first visit in si< y ears to a store,
alone Though she had some palpitation and mild panie, she bad re
solved to make a purchase and she did She also found that she could
travel around the city alone to meet people, which she had been unable
to do beforc She found the courage to answer an adsertisement in a
newspaper for a part time job 1 & doctor’s officc She did not get the
Job, which was a relief to her, but at least she had made the effort

After each of these wechly mterviens she felt better and this sense of
well bemng lasted up to three days Her husband commented on how
much better she was after each visit to the chinie

At the time of this wnting she 1s far from a well noman Her blood
pressure, however 1s at more normal levels, rarely higher than 140/90
and her neurastheme reaction appears to be taking a change for the
better
Summary This 1s & woman who developed a paor optmon of herself
m childhood, partly by fatoritism shown an older and prettier sister by
her father She felt that she had fatled her father because of her nabiity
to attain the professional standing he desired She became a practical
nurse 1n New York and married a man inferor to her m education and
disapproved of by her famuily She attempted to assuage her sense of
falure 1n her own life by Living through her ehldren This proved most
unsatisfactory because of the congemtal deformuty of the older child
and the psychiatric illness of the younger Care of thesc children put
great demands on the patient so that she devcloped mtense resent
ment toward them which she suppressed By the age of 39, one year nftc’r
the onset of the psychwtnc illness of her second daughter, the patient’s
blood pressure was 152/96, the beginming of a hy pertensive iliness
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In addstion to the hypertension this patient dev eloped & neurastheme
reachion soon after her second daughter was well enough to get along
without psychiatne treatment Her javahdi m ncreased as she under
went varcose vem hgation, radwm menopsu e, nephrectomy for
staghorn caleutus  bilateral thoracolumbar sympathectomy and s
¢chotety stectorny

Resentment against the chldren increased as they became more 1n
dependent, making 1 smpossible for the patient to Ine & satusfactory
hfe through them ¥ gult and supp of resentment
oecurred 98 she d 10 try to estabhsh a dependent \
with them The blood pressure was only tranmently affected by the sym
pathectoray  Withua s few months 1t was hack i the neighborhood of
170/110 and contimued at higher Jevels unti] she had been under treat
ment 1n the clinie for several months

Tith discussion the patient was able to realize that she did not need
a dependent, relationship with her chuldren that she had a very good one
with her dependable husband Resentment of her children, finally ex
pressed freely to her physiesan though never to her children became of
secondary waportance smce she was no longer as dependent on them
With realization of this her blood pressure assumed normal devels With

3 hoth the thema, which was associated with

the hypertensite reaction i this ca.e appeared at the time of this wit
g to be lessenung

CASE 19 4 young woman wath severe hyperfension 1 o restricted and
frustrating tife suuation who died of g stroke wethin seven yes 2
of the duscovery of her hagh blood pressure

The patient was g, tall slends
2T Wornan who gave the
great sufferng She way g1 s paan of
iy oo, Shr always attrachively dressed and her haw was

be was the thurd of aix chuldren of
a Bapt,
and 8 Roman Catholse mother Her father &conseientions }:pr(;?:ofrﬁ::
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shilled laborer, spent his energies n stnving toward retirement and a
pension He was fair, but strict and unaffectionate His wife, the patient’s
mother, was a friendly but undependable person who frequented bars
and sought the company of other men She often left the other children
1n the care of the patient, warnmng her not to tell her father

In later years the patient had an astomshing pauctty of memory for
her early childhood, even up to the age of 16 and 17 Her birth and early
development were apparently normal although she was not sure whether
or not she was a “blue baby " In any event, her physical activty was
unimpured and she was known in the neighborhood as a tomboy until
the age of 7 or 8

At that time she had & severe illness Iasting several weeks and m
volving intense pain 1 her legs She recalls that any moyement vas
panful A heart murmur was discovered at this time Although this
Mlness was not called rheumatic fever, she was treated as a cardiac
anvahd from that time on Her most vivad childhood memory 15 not of
the frequent 1illnesses, but of the ‘Don’t, don’t,” from her father and
mother when she attempted any physical activity Her older brother re
calls vividly the change m her personality at this time, stating that she
“retreated mto 4 shell,” whence she never returned From a child who
chmbed to the highest treetops, roller shated and ran around she
changed mto a child who sat on the stoop silently watchmg the other
children play

She enjoyed school and did exceptionally well 1n her studies However,
at the age of 14, despite the fact that she had no symptoms 1t was de
cided by the school health authorties that her heart did not permut her
to continue 1n school She was mtensely resentful and blamed her father
for having allowed her to be taken out of school ajthough she never nas
able to tell her mother or father haw she felt Outwardly she accepted the
himitations and was never able to feel free of them Even as an adult an‘d
despite the absence of symptoms of cardac msuffictency she said, 1
still walk slowly I never hurry ”

The impact of the cessation of her schooling except for the immediate
resentment, was slow 1 developing Oser the 3 ears, howerer, she became
convinced that she was dumb?” because of her lack of schooling The
outward signs of this were an apparent mattention to her surroundings
and a tendency to profess ignorance of all mnquiries addressed to her
This Iatter tendency was quite strihing as well as humorous, to her
friends, because she would frequently have a “double take” on things
addressed to her An imtial response of 1ignorance would bounce off her
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E e «econd response would come s muute or tno later, if
he}:iu he{ﬂ;ﬁ been penetrated Much of ber adult ife wos Ined mthin
thus shell greatly hruting her partiapation 1n social actvities

At about the same time she began sehool she also started Sunday
schiool Nexther parent nest to church but beeause her father was the
donsnant merber of the bousehold she nas started in the Bapuist Sun
day School She enjoyed the easy fric ndly atmosphere the Sunday
schoat piesues and the sense of belonging {0 the group However when
she was 11 the mother s famuly 1n 1sted that the ehildren be brought
up as Catholics This was another frustrating expenence beeanee she
found the Catholie Church unpleasantly wapersonal and austcre There
were no Sunday schaol pretes She reealled vivadiy one Sunday at age
12 before she was confirmed going to adult Mass by sustabe, wmstend
of chuldren s Mass and bemg perempton!y ordered out by the pnest
She tan home to her mother vowing she d never go to church sgan
On another oceasion she was asked to el a book of chsnees for the
church She did not like the 1dea of seling the chances and when she
returned the following weeh &1l her chances stif) in her booh the prest
became aogry with her He told her not to return untdl she sold them
all Again she ran home crying to ber mother who eased the situation
by buying sl the chances berselt

Despite these setbachs and though she longed for the freedom and
Tun of the Baptist Church she accepted the Cathole faith, mahng it,
outwardly at least a part of her bfe I hke my rebgon but 1 dont
know too much about it Rehigion 1s something to be left st the door
She later matned & Cathobic brought up her son as a Catholie and gs
anadult went to Mass every Sunday I don ¢ feel nght if T tuss Masg "
This was the most she could ever say about gomng to church She went
to confession about every 4 ar 5 months  § dont hnow why I go—the
hfe { fead—T never have anything to confess

1t was not surpnsmy, that the patient s memortes of her chijdhood

sere hrmited blocked as she was m phyateal wiellectaal and vely
outlets She did recall however t N

rying desperately but unsuccessfully

to get attention and love fxom her father Re would never allow her or

t:) of %\e Chl;:h'en to st on bag kuee though the patient could pretute
m well it

B 0 her adult e sittinginhis easy chair with a YETY mnviting

The patient did get some love and affee
tion from her mother, but
:hl:d Nas les. than he wanted or necded As much as she na; dblce;f::
ried to make sure that this was not, et off by heelding her mather n
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her promuscuous activities When her mother went out of the house,
leaving the chuldren mn the patient’s care, she prepared dinner and set
the table so that her mother might arnve safely five munutes before the
father came home for dinner

Even before her menses began the pattent emulated her mother's
promiscuity by engaging in sexual intercourse wath several boys m the
neighborhood

After two years of this sexual promiscuity the patient was one day
discovered m the act by the mother of one of her pariners After many
tears and entreaties she prevailed upon this irate woman not to tell her
mother but was unable to dissuade her from telling her older sister

The patient could never remember much about her sister Indeed,
except for thuis meident and her subsequent death, the sister did not
ewist 1n her childhood memories Agatn she used tears and entreaties 23
sell as a promise to desist all sexual aeivitv and her sister promsed to
tell no one about the incident

It was shortly after thus that the sister became 1l with menimgitis and
died The patient, now 12, rode to the funeral in a carnage and enjoyed
the excitement of the horses rupning anay with the carrage, but she
never recalled the actual burial She does recall beng well anare of the
fact that her sister nas the only one nho knew about her sexual activity
and that now she was dead

Despite these events, the patient continued to be sexually active for
another year, and then abruptly stopped at the age of 13, for no reason
that she could ever recall And she never admutted to masturbation ss
& replacement

At 14 the patient began menstruating, having been informed by her
mother briefl; The menses were establshed easily and regularly and
were never associated with any pamn or discomfort

When the patient was 17, her father forced her mother to leave the
house because of her mfidelity The patient with the other chuldren
pleaded with thewr father to allow thewr mother to come bach He finally
did after about two months Despite her mother’s activities the patient
could never find a bad word for her She did not want to face the
fact that her only source of love was not perfct After her mother’s
death she often became angry with her father for making disparaging
remarhs about her mother but charactenstically was unable to say 2
word to him about 1t

Though she never admtted to herself that her mother had imper
fections, one of her actions at the age of 16 mdicated at least that her
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xved to be hurt Both parents had been urging her to get 8
:\Zﬂi‘og ;‘;hmg toworh she resolved to run away She told her moth:r
she was gang to get & job and called an aunt to say £he was coming to
it for & few days Two days later when her parents found out where
she wasshe was ent home Her father was funous and her mother dudn ¢
a1y & word when she returned This was a Intter disappointment to her
She had expected to be mssed and to be warmly greeted on her yetum
Thus ssiother sttempt at obtaung love and sffection bad {aled
Follomng ths episode the pabent did find = 3ob After seversl tem
porary Jobs the went to work as  file clerl. with & publicher st the age
of 16 There the remamed {or 10 years until the maganne fuled
Tt was also at 18 that the patient had her first love affawr with & boy
ber own age  When he kussed me I felt 1t down to my toes He s the
only one who ever gave me a thrll with hissing  After six months the
boy went away for the summer and on hus return told the patient that
he had gotten another gl pregnant and was going to have to marn her
This was a ternble blow to the patient, from which she never reslly
did recover Fren 20 years later, long after she nas marned hersell, her
thoughts kept returming to ths boy alithough she never asw hum agam,
snd whenever she passed ko2 street she slways looked down to see of she
maght see bum
Despite this blow to her pride, she Lept up her soaal hie and by the
following year accepted an engagement ning from & Jewish by Although
ehe ultimately broke the engagement she never returned the ring She
began to associste with a young Inshman whom her mother hoped she
would marry It was st this time when ke was 21 that her mother died
Shortly thereafter her father brought in as a housekeeper & woman
with whom he had been having slucit relations, and scon masried her
This step was 8o distasteful to the patient that she left hus house and
sefused to speah to um for » year
I 2O b o g e a2t e
patent fellow Two years later at the

220133 ehe did marry hum Although he
the never felt the .ame way : pm‘edmkamude‘h"‘s"md,

sbout im s she had taward b
tove Bven wallang up the aisle of the church she wondered whet!::-rl:;:
\;u domng the nght thing She had mvited her father to ber weddin,
n\e‘: eg:::: m;t u\:p»esnon that he disapproved of her choice though hi
&nytbing Even w later years she never had o
clhsmg:t 1I:nzr ongnal wepression T4 may well be that a desxrecai;o:el:e‘;
‘gawnst her father as well as the desre to Fulfil the deathbed wish of her
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mother, s also a factor 1n her marrying this man If this was a factor
1n her marrage, 1t seems equally true that her mabtlity to feel free of her
father was a potent inhibiting force 1n her marital adjustment

The wedding mght was a nightmare which set the pattern for her
future sexual adjustment Sexual mtercourse was attempted but proved
to be evtremely punful and was not actually accomplished until one
week later For almost the rest of her hife sexual intercourse was pamful
to her and “brought tears to my eyes "' She would consent to imtercourse
about once 1 4 to 6 weeks only nfter prolonged importunities from her
husband

She began having dreams of sexual mtercourse with a varety of men
whose faces she could never see, but who never resembled her hushand
She enjoyed sevual relations m her dreams, expeniencing full orgasm

The patient was eager to have chuldren, and after one year of marnage
she became pregnant During her pregnancy she felt * wonderful ” De-
Irvery was uneventful ecept, for transtent cyanosis which required the
use of oxygen Because of this she was firmly cautioned agunst further
pregnancies She had wanted o gl but accepted readily enough the son
who was born The son, howeyer, may not have felt so well accepted for,
mn the patient s words, * He never stopped crymng for two years™ At 5
he acquired hay fever and asthma

At 28 the patient lost her job and shortly thereafter her son began
school Ths left her at home all day with very hitle to do Her husband
was worhing at mght and slept most of the day

In this setting headaches occurred They were umlateral, frontal and
throbbing, frequently waking her from sleep, assotiated with nausea
and vomiting and lasting 12 or more hours In addition to these, she
also had & mital, stendy headaches associated with tightness of nech
muselcs She had attacks of pleunsy * recurrent, and attachs of nght
upper quadeant pamn termed ¢ gall bladder attachs ” At 37 her gall blad
der was removed as well as her “appendix’ but a pathologieal report
ndeated no evidence of discase She was first told that she had hypes
tension while in the hosprtal for this operation She bad severat attachs of
“cystitis’ associated with flank pam A fen months after her choleey -
tectomy she was cy stoscoped for one of these cmsodes but no abnormal
1ties were found At this syme time she developed a urethral caruncle
which required cauterization This 10 year penod was so full of itiness
that her husband who was frequently called awny from lus w orh at
night to take care of some nocturnal iliness of lus wife gave up s job
and went to work 1 a brewery during the day so that his w ife would
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pot be Jeft alone at mgbt fle ney er complaned sbout s ‘“i{‘ i ‘\:‘t‘\:ﬁ\sc'
but remamed lond helpful sod C"'“s‘dt‘“e ‘: spite of the fact
d not ke s new and fess remuneratise o

& The buonledge that, <be had high blood pressure placed her 1 per
petus} fear of death from a strohe ‘as if a sword wete hangng over my
head  She had trouble sleeping at mght When she lny flat she felt as
§ she were going to smother and began to slecp propped up on three
plions She neser had dy<prea ont exertion could chimb two fights of
stars without dfficulty and neser had anble swellag or nooturnal
dyepren When exeited ar fnghtened her fear was increased by the
rapid pounding of her heart Lo add to her troubles a bemgn breast
tumor was remoted when she was 38

Headaches became increasingly frequent until they were occurnng
almost daily She had withdrawn from the soewd group to winch she
belonged before ber marnage and her only soasl hfe was ar cecamanal
it to her swsters with whom she had bittle m common though she did
dask i the maternal warmth of one of them the youngest about once
aweeh The patrent was 40 when she first came to the \ew York Hos
pital At that time her blood pres.ure was 215/130 The fundt showed
ightly constricted arterioles and marked a v mcking There nere no
b hages or exudates of paplied The heart was shightly enlarged
with normal thvthm and good beart ounds There wss & harsh blowing
systolie murmur heard all over the precordmum loudest in the Jeft 4th
mtercostal pace near the sternum The remainder of the phyweal ex
dmnation was unremarhable No diastohe murmur was heard and there
sere no thoeks o1 thnils Chest x 1oy shused Tuliness of the teft ventricle
Flectrorardiomeam and renal stydies were normal as was the anglo-
eardiogram but on cardiac eatheternation tt was found that the oxygen
content of the outflow tract of the nght ventnicle was higher than that
of the night aurtcle The pulmonary arteral pressure was hugh

1t was the chmeal 1mpres.son that 1~ additron to hypertension the
fatient had congenutal heart duease mth » small mtersentnenlar scptal
defect whueh eould not be visualized o the angocardiogram She also

had vascular headaches of the migrame t,
yoe and muscle t
aches Sympathectomy o

was eonsidered and decided against
the comgenta) heart lesion anst beeause of

The patient %as see 10 our chme approvimately once 2 week for the

perod of the pict three and one half years Sty
comIng to the clinie in the sai S b acceptag e 4o of

me way she had accepted ey ery il
Ber bfe that 15 docilely Every vt requared & one snd zn‘:\;:?l;‘ieo;:
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nide m the subway to the hospital and the same nde back home agan
She was usually apprehensive before each visit and frequently asked
herself, “Why do I come?” Occasionally she suggested to her busband
that she stop commng, but he found her so much easier to live with after
these viaits that he insisted she heep coming despite the eost The muscle
tension headaches disappeared entirely and the migrame became much
less frequent From three to four or more headaches a week she had one
headache every two to three weeks and on one oceaston went three
months with only one headache

Her blood pressure showed very hitle sigmficant change Despite her
cooperative attitude the patient proved to be o very nigid person It
was mpossible for her to change her way of deahng with herself or
with others Once after the possibility was discussed that she might
have a ot of hostility buried mside her, and that 1t might be helpful for
her to express 1t more freely, she reported back to the cime that she
had really expressed anger toward her husband For 15 to 20 mmutes
she had shouted abuse at him Afterwards she nas exhausted 2s we'l a3
amazed and also fnghtened by the enormuty of the fecling of hate which
she had felt She hiterally had not known 1t was i her Unfortunately,
this episode oceurred on a day following & visit to the chinse, so that the
smmediate effect of this outburst on her blood pressure could not be
ascertaned Sixteen days later her blood pressure as not sigmficantly
Aifferent

On two or three other occasions the patient experienced this mtense
feeling of hate tonard her husband but 1t only lasted for two or three
minutes and she was completely unable to utter a word Instead, she
lapsed nto a profound silence until the feeling passed My husband
50 good to me

Tt 1s beheved that this hostility was actually felt toward her father,
rather than toward her husband It had been he who had stopped ber
physical activity at age 7, changed her religion at age 11, taken her out
of school at age 14, thrown her beloved mother ont of the house st rge
17, and from whose house she herself had departed, when a rival mother
was brought 1n Several times she dreamed that she was attempting to
have intercourse with her husband while & third person, whom she 1den
tified ns her father, was present and was indicating that she was dong
wrong

About two years after she began coming to the clinic she dev eloped an
intractable cough, fever, night sweats, anerua and petechiae over the
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«es After bemng admitted to the boeputal for study she
‘;Xgﬁ;‘gixm\ congestive %mrt faure which responded to mercu
fuals and diptalization She had two convulsine seizies and lapsed into
: tose state The Isboratory data, inch of
the spioat flwd and nurerous blood cultures were unrevealmg but 1t
a3 nevertbeless decided 10 dreat her on the basis of & presumptine diag
wous of subarute bacteral endorsrditis She was in the hospital for four
tmonths and then resumed her visits ta the chme As before, therapy
was directed toward encouraging her to transfer ber needs for depend
ency from Yer father to hier husband and also to express her hostibty
toward both v an appropniate sud duect fashion

Her sexual dreams continued 3 they had before her illness and her
sevual desite seemed more intense than it bad previously been Her re
fationshup to her father became a httle clearer ‘T feel hke a Inghtened
elld with am  She bad » dream of bemng very ¢content wingina bean
tful house alane with ber father Then, s her dream, she returned one
day to find the house all changed around with three girls hving i 2t
These gitls were the daughters of 2 woman whom the father was con
sidenng malang fus third wife They told the patient she could stav in
the house if she didn t touch anything

One day ber father supgested that she stop runmng to the hospital
because nottung was being done for her Ths provoked s reaction of
rage 1n the patient which amazed her with sts mtensity but unable to
express her feeling at all she merely lapsed wto slepee For & week
afterward she became furious every time sbe thought of her father or
sa% hum but she could never get herself to express her feelings directly

Alter this the patient had occamonal dreams about her mother,
drearns m which her mother was not the warm oy g person she had
alwaysidolized In one of these when she raet het 1n the siree, her
wothes passed by without greeting her The pateent ran up to her
put her arms around her and pleaded f{or forgreness In discussing the
ﬁ:?:x s;he d 1 dont know why 1 should ask forgveness of my

o g:r{urx‘:]e; er did gaythug to her I was always belpmg be and doing

Blood pressure remamed elevated m the
wit 14 months sfter her discharge from lt‘henﬁfsz?t:rlbm 0:52&7/"5
nflt:r ber first viat to the ehime e had an intracerebral and mtrs::'t‘:;s
:o;;e‘;““::g; cil*;e was admutted agam ta the hospital but died m 24

™ examnation confirmed the presence of an yuter
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ventricular septal defect m a grossly enlarged heart (500 gm) There
was no evidence of healed endocarditss, the valves were all normal, and
the nature of her long febrile illness remains obscure

Summary The patient was a 40 year old woman with knonn hyper
tension for three years As a child she had felt rejected by a cold father,
and had been restricted in many of the normal outlets of childhood She
was unnecessanly restricted 1n her physical activity because of her con
genital heart lesion, and for the same reason was tahen out of school at
an early nge As she grew older, the hostility which she oceasionally
showed as a child became covered up and buried, even to the point where
she was unaware of 1t herself Most of this hostility was directed at her
father, with occasional spells of hostihty directed to other members of
the family In four years of psychotherapy the patient learned of the
exstence of this store of resentment against her father, became amazed
and frightened when she actually felt 1t, but never was able to express
1t directly to her father It 1s a matter of speculation as to what the
course of her blood pressure would have been had she been able to doso
Reasoning from analogy with other patients 1t seems likely her blood
pressure would have been Jowered Death at the age of 44 years from an
mtracerebral hemorrhage precluded answering this question defimtely

CASE 20 An wnsccure but mgorous and resourceful woman whose hfe ad
Justment decompensated wnth the appeas of hypert "
a selting of frustration over her husband s tnadequactes and
gqualt over her hostile attilude toward ham

& l o
The patient was a very soft spoken, sclf effacing and diffident woman
She sat back m the corner of a charr as 1f not wishing to take up much
room She was born mn 1900 m & small town near Vienna the fifth of
six children of Jewish parents Her father was a quiet patient, unaggres
stve man who could not withstand his wife s demands  Although next

to the youngest, the patient earned from her domineering mother the
approving designation of “her most useful chuld ? She hated disturbances




SURVEY OF PATIENTS WITH ESSFNTIAL HYPERTENSION 163

of any Yand and &d her utmest to gmooth out the differences between
her parents She md  Inever had temper tantrums If angry 1stopped
esting and talkng * Her mother died of valvular heart disease ab the
age of 40 when the patient was 8 She izt been 5 shy ¢nid who bad duft
ity mabsng frends After her mother s death, she felt too sshamed
togobach toschool  Tvwas afrad of being poited out 85 the gisl whose
mother had died  Perhaps because she had lesrned to make hersell <o
useful sround the house n addition to ber shawe at returmng to school
he was aflowed to Jtay home Her father soon marmed s woman 20

years younger than himself This woman was rather 1rresponsible and
ad no desire to eare for her busband s chidren  She wanted to lve’
The step-mother was only too happy to allow the patient to assume the
burden of household duties which she did until she left home some yesrs
Inter

Thaugh <he had not wanted to return to school she later butterly re
grotted the fact that she was not encouraged to resume her education
From this time on she was very unhappy As the years passed teo half
brothers and two ball swters were born and their care waa relegated to
ber Ske was neter able to go anywhere without taking the current baby
sathher I couldn t go places my friends did I got used tost It couddn ¢
be different,

She had & ternfving dream when she was 11 one 10 which her grand

other was going ta do something ternble to her step mother and I
ddr ¢ want her to dot

One by one she watched her older brothers and ewsters leave this un
bappy household She d hetic to her father who was
boweer unable to gne her much m the way of sympathy or affection
because of s rather demsnding second wife In addiion her step-
grandmother had become a member of the household During the Farst
World War poverty hut the house and she could not stand to bear her
step grandmother heap abuse upon her father for his finaneial made
quacies

The patsent & pattern of wanting 10 be depended upon became a deeply

wgramed habit even though she resented her own behan
wvior  Thus yg
;\: i\at\;{rm tahe things on And then T get ysed to 1t and T tant mr)n
el € patient continued to heep house for her f;
of 17 when he could <tand the hoyseh o enaen. S e 18

old no longer She b
x;\:ones and bought a railroad hicket to Bertm plannmg to s\:‘;m\::ig
S:\, 2 ter 150 years older who had already established herself there
e did not dare tell her «tep mother or father where she wag gomg untal
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her step mother ashed her on the morning of her departure Then, tern
fied, she confessed what she was doing Her step mother did not even
offer to give her some food to take on the tram with her

In Berlin she got & job as & scamstress for a tator “I didn’t eat much,
1 sent most of my money home,” hoping 1t would make Lfe for her father
a brt easter Despite this, she enjoyed hfe 1n Berlin “It was much too
good for me I wasn’t used to 1t I could eat and go and do what I
wanted ” Though she sent most of her money home she did not cease to
take on responsibility When her older sister got married she made her
wedding dress and bought the railroad tickets for the honeymoon out of
her own pocket

Three years later, when she was 20, she made a tup home to see her
father The war was over The visit which was planned for two to three
wechs lengthened to nine months because of political unrest in Germany
Very soon she found herself 1n the old ntolerable groove of runmng the
house for her step mother She was only too glad to get away sgun when
conditions permitted

All her Lfe her heaith had been excellent She had had mensles and
scarlet fever as & young child, and possibly she had a muld case of small
pox at 18, at the close of the First World War She believes that she be
gan menstruating at the age of 15, although she had no bleeding &t this
time She had developed normally sexually but with the onset of what
appeared to be menstrual pan every month she had no bleeding Of
thus she said not a sord to her father or step mother but 1n Berhin she
went to s doctor An mperforate hymen was found and operated on
Thereafter her periods established themselves 1n a 28 day cycle with
moderately severe pain

When living in her father’s house she had been forbidden the compsny
of boys When she ceme to Berhn she met boys and had an opportunity
to go out with them, but refused to do so “It was wrong to g0 out
with boys *

When she was 21 she met her future husband He was a rebigious
teacher, a student of the Talmud This occupation susted lum because
he was completely lacking 1n aggressieness and could not stand up for
himself She hked other boys better but his regious background fitted
better with the strictly rebgious bachground to which she had been ac
customed m her father’s home Though she only san him four or five
times a year for the first three or four years she finaily marned him when
she was 26 years old “I knew he would not make much of himself 1n bife
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because of hs Jack of spgressivepess They told me T was o different
and wonld make up for it ”

‘y%ey {hus tme she had established herself m her avn dmsmnk!;\g bust
ness She supported herself, her husband and continued to send roney
home toherfather She tried togebherhusband toheip outn her business
bub* § was slwavs ghad when be dsd not do something wrong  “1 w&ntet}
oy hushand to be hke others to be sticcessful but he couldn t do that

1 wast t happy because T wasn't satisfied # He was indifferent to his
tach. of sureess snd although she Was scutely eensitave to tus falures
she was able to compensate faurly well by her own success

She bad atways wanted chuldren of her own but hnew sery bitle of
sexual matters before her marnage and had no sexual contact Yefore
marnsge Tntetcourse after marnage was extremely parnful and almost
smpossible Ths led her agam to the doctor who advised an operation
for & congemtal stresis of the vapna Thie wes done shortly after her
marnsge Therealter mtercourse was possible and mndeed became a
source of plessure to her She was never sure whether she had an orgasm
or not but she felt relaxed after intercourse and i}l asleep promptly The
next day she would feel more Lbuely Intercourse never occurred more
often than once 1n two weeks It wassuck a stramn on lum 1t seemed ta
make tum sich to have wntercourse ’

Bhe was Witterly disappointed at ber mability to become pregnsnt and
then a4 the age of 32 she developed » left pyosalpmx which required re
mo-al Ths feft her with a postoperative abdomnal herma She was
however able to continue 1 her dressmskng business Though ber hus
band was unable to contribute 1 sny Way to the success of the business,
the small amount of prestige be recerved 23 a religous teacher contrbuted
1 a small way to ker satisfaction in hife

The adsent of Fitler forced them to flee She made all the amrange
wents and finally after s forced detour to Cubs amved m the Umted
States Here she obtmned employment i 3 Inctory sewing lahels on
clothes She continued to support her husband though she began o re
wzl!hm n;competex;te and lack of aggressn eness mote and mare

en he fearned that al} her famuly—father step-mo!
and sistere—bad been kalled by the NJ::zxs Thus wa.‘:. an g:m‘::&;m
blow to her and one she could never talk about without tears Ha o
slvavs obtaed some satisfaction 1 e by dowg thin s
partwealanly for her famyly, she had iy @ far others
thgs for Hia lack of o e 2o one but ber husband to do
BeTessyy enessbeeame more imtolerable She began
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to have a vanety of symptoms She had always had colds, but her nasal
congestion became worse and she developed an acute middle ear imfection
requiring & myringotomy 1n 1940 Because the colds and sore throats per
sisted she had o tonsillectomy 1n 1943 without benefit

Then a hysterectomy was done because of uterme fibrowds For the
first time she was told that she had hy pertension After the operation her
illness began She developed menopausal symptoms with <cvere hot
flashes, she began having severe pains i her back, knees, hips and neck
she developed headaches, pain over the left precordium worse with exer
tion, assoclated with some shortness of breath Although she was sble
to return £o work after the operation, for a fen months, she was seon told
by the doctors that her high blood pressure made 1t dangerous for her to
work She thercfore stopped work at the age of 43 Soon she developed
episodes of severe burning epigastric pain, radiating through to the back,
oceasionally associated with nausca and vomiting

Her husband found a job m a factory He became mereasmgly troubled
with pains in s hands, however, and after tw o years was forced toquit
this kind of work He was told that he had arthritis He then obtained
employment as caretaker for a synagogue, which represented a ternfie
comedown for her She could barely bring herself to tell any one what her
husband did Helpless to do any thing herself because of all her aches and
pams, and coupled with the fear of the consequences of hypertension,
she redoubled her efforts to force her husband to make something of
himself Every effort was doomed to failure Her only occupation was to
attempt to keep house and to prepare food for her husband When she
put pressure on lum to do something, he reacted by not eating Thism
tensified her sense of her own failure This sense of frustration, together
with enormous resentment against him, was the usual factor precipitating
her attacks of epigastnc pan

She became o serm invahd spending half her time i bed Any activity
about the house exacerbated her pamns which, in turn, hept her n bed
for two and three days at a stretch Doctors whom she called i for help
all told her her blood pressure was high and that she should rest This
merely increased her fears about her own health and serv ed to convince
her she was suffering from severe orgame disease

Finally, when she was 47, she was referred to the New York Hospital
for consideration for sympathectomy Her blood pressure was found on
1nitial examnation to be 190/130 but fluctuated widely from visit to
visit The fund: showed moderate arterial narrowing and a1 niching
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but the remamder of the exnmmnu[nn wasnotmal The chest < ray, ERG
were also normal

m%;“s;;:?:u only moderatey farthful m coming to the °‘““’° T‘:‘“
many e rssed appoDt b was ‘toasich e
same topie LaMe Up sepeatedly mnterviens Afy husbind isarery fine
gerson bt e 15 hifientt He doesn ¢ want to aggravate me Imesovery

srritsble T4rv to hold 1t back but just cant Then after such an excite

ment 1 m sick for three o four days 1 would bke if possible to go awsy
some place for & time

nl'\)n: day her Jusband answeved the phone  wrong She exploded and
ealled boman ot T wanted to Tt lum to burt lum 1 couldn ¢ tel)
hus how T feft I couldn t slecp afl mpht It went to my stomach my
hands my kuees It went from one joint to another I hved afl my years
overyesterday Yhnowhecan thelpat Tfec guilty  Herblood pressure
at {ins time was at 4 nen Tow of 148/53 Two weehslater it fell 1o 138/8%
Expression of her fechngs mode her feel ternbly puilty bowees <o
fie made excuses for her hushand and one month later her BP was
back up to 190/12

On several oceasions temporary scpatations from her husband sere
arranged for ber 1 consalescent homes These were never of sigmficant
benefit because he felt guilty at leaving her husband  He s s0 helpless
who sl take care of fum?

The more she expressed her resentment tanard her husband the lower
her blood pressure was found to be Though she hated ta do so she be
came able to predict whether her blood pressure would be lugh or low
by whether she had evpres.ed hersell m the preceding few days Her
Wntene gmlt over these expressions however prevented her from con
tinung them and her attendance at thime fO off
. At this wnting she remams essenttolly as she was when she first came
‘?h‘he °§:“‘° five years ago She 15 still very dependent on her hushand
N om she resents enormously for his madequacies The 1des of leaving

“m mokes her fe) guilty expressing resentment to lam mahes her feel
gulty She s caught 1n & trap from Whoch she has as yet been unable to

escape

Summary The patient 18 a 3 year-old woman wit]
baown for 11 vears The ffth of sts chuldren she was kn:“ gﬁ‘;?)%g:t
i meek and obedient The death of an aggressive yet dependable
;cm{har when the patient 23 8 left her 10 tale over the houschold duties
or & weak father and an unsympathetic step-mother Angry at her
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father for not encouragng her return to school after the death of her
mother, and angry at her step mother for making her do all the house
nork, she finally rebelled and left home at the nge of 17 She established
herself 1 Berlin as a dressmaker, yet continued & dependent relation
ship to her father by sending most of her money home At 26, she
married a religtous man, even less aggressive than her father Although
resentful of his incompetence and lack of suceess, she made up for 1t by
her own success At 37, with the nise of the Nazs mn Germany, her
business wag taken away and she arranged escape for herself snd her
husband to Cubs. at the age of 38, and finally to the Umted States nhen
she was 39 In each place she earned the money and supported her
husband At 40, she learned that all her fanuly e Europe had been
killed by the Nazis, leaving her with only her meek mncompetent hus
band At 42, a hysterectomy was performed, hypertension was dis
covered and she was advised to stop work She thus became completely
dependent upon her husband, whose incompetence and lack of aggres
siveness aroused enormous resentment This, i turn, made her feel
guilty and caused her to attempt to suppress her resentment

Dunng five years of psy chotherapy 1t v as possible on several occasions
for her to express her resentment to her husband and when she did this
her blood pressure would drop to normal or near normal levels It was
not possible, however, to break her dependent relationship to her hue
band Expression of resentment caused her so much gult and anxety,
particularly as her husband was unable to tolerate expressions of hos
tihity, that she felt unable to continue expressing herself and her hyper
tension was never permanently altered

CASE 21 A tense repressed young man whose hugh blood pressure {180/
110) fell to normal during tuo years of observation wn the chme
1 association with the gaining of confidence and o newly Jound
capacly for self assertion

¢ ?

The patient was a slender y oung man with navy Light brown har and
& tense but ingratiating and shghtly effermmate manner He wag bornn
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huld of Amencan born Protestant parents a cautions,
f;?i' ::; :\?:ry:rt:tgm\e couple who dud not alfow fum to partiapate in
{he actroties of the other healthy active boys His father s parents had
deserted him at an early age and he was brought upn an orphan asylum
Working for many vears as a milh man, he suffered from a duodenal
deer but e never allowed this to mterfere with us work He had no
friends and 1o sociat e On Saturdsy mght he would go out to have s
fere druks or more comuo home 1n & gay mood The farmily had a small
apartment wth o bedrooms A irst the potient slept with Ius mother
One of hus early memones was of tus father comng home ' tight,’ of huy
bemng taken out of bed and put 1p the hiving room and of hus father and
mother fooling around ’havang sexusl intercourse “The patient thought
¥ temble that bas mother giggled and obviously enjoyed the whole
procedure
The mother was considered by the patient to be the domnant member
of the household perhaps beeause ehe dad most of the tallang However,
when the father Iaid down the law 1n & quiet way no one even considered
disobeying or a<hing hum to change his mind Orcastonally the mother
tried to help the son escape punsshment after he had broken one of his
father s tules but the rules themselies were never questioned She
was affectionate and over protective governmg every detasl of his hfe
He bad very bttle memory of hus early chnidhood except that he clearly
reralled hus {ather & pumtne attitudes When bewas 5 years old he and
hus father began to <hare a double bed and 1t was not until he was 11
years old that twin beds were acquured
By the time he was 14 he w23 very conscious of beng restnicted in
stmost all bus activittes Hie suverest restriction was bedtime The father
went to bed at 6 00 or 7 00 n the evenirg m order to start on hus mlk
Toute 3t 3 00 AM snd hisson had tobean bed at § 00 pat protaptly
baving to erawi into bed to svord waking hus father On accasion, when
be was tate he was ternfied and would cower 1n bed warting for » blow
from s father whueh however nrever did actually armye
He did well enough 1n sehoal and made frnends eesily He wasntensely
competitive and enjoyed athleties It was a eruel blaw to hun when g
father forbade tum to play football on the grounds that he mught get
hurt His h‘t‘her‘ n\s;) disapproved of hus runming stound with the hgys
fibedinees AL oo Tt were based on the premuse
T mghi \get hurt and be meapacitated for future work
‘e 500 early gave up rebeding ¢
tus back when he felt h‘:. could ggt x:‘y}'“::[‘:l:i?rﬁr Ei;g:‘i:oe::g;g
conaderable guilt which was not assuaged by the fact that Lo ot .
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frequently aware of his transgressions, usually overloohed them Thus
at 17, he bought an old car without s father’s knowledge, and went to
the beach with the boys He played football at times, but his conseience
always troubled him He resented his father enormously During thiy
period he found that he was quick to get angry inside—at real or fancied
shghts—but he did not show 1t His mother had alnays disapproved of
any show of anger on lus part If he showed any tendency to get mto
fights or to lose his temper, she threatened lum by saying 1t would harm
her health if he were a bad boy Indeed, he developed a fear of bemng hurt
even though physically he was well built and strong He was proud of
his body and, coupled with his fear of bemng hurt, was a fear of bemg
disfigured Both these factors kept hum out of fights

He became aware of sex at an early age and was disgusted and hornfied
at the way his mother gave n to lus father At the same time, lus mother
told him that everything sexual was bad In s early ’teens he was
strongly attracted by girls in school and did an average amount of neck
ing and kissing By the age of 17 he was gomng with a girl with whom he
had regular sexual relations for one and one half years Though he con
tinued the activity 1t made him feel “dirty” each act was accompanied
by mtense gult I felt my mother sitting over me and I did not en
joy it ”

He fimshed high school at 18, 1n 1941, and obtained a job Despite s
adult status as a wage earner his parents’ attitude toward lhim did not
change With the beginning of the war six months later he gave up his
job and joined the Coast Guard at the age of 19 He was glad to get away
from home and his mother was not able to protest effectively This also
allowed hum to break up the affair with the girl with whom he had been
having sexual relations

While 1n the Coast Guard, hus pulse was found to be 120 It remained
at that level on repeated chechs during the next 10 days On completing
Radio school where he did well, he was told that both s pulse and his
blood pressure were high and these remamed high on every check through
the remainder of lus service career At this time he began having pan
1n the back of hus nech and difficulty sleeping These troubles too per

ed
SIS‘tThe rem-nder of lns Coast Guard career was uneventful He had one
love affarr with a girl i Flortda whom he planned to marry A years
separation and the certamn knowledge that s mother would object
served to terminate the affair with Little regret on his part

On his discharge he was offered the opportumty to go to 2 hospital
for study of hus hypertension He refused I figured when 1 cranled
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bach imto my hole at home thungs s ould be all right, but they wesen't’
Hys mother snd father continued to trest lum as & hitle boy He was
sull required to be 1n bed by 10 o'clock every mght, to stay home
every Monday mght n order to talh toTus mother, ete He wasespected
1o Aind & J0b smlar 1o that of s father Ushappy win thus situation
hie was determuned to better tumselt and not to repeat the pattern of
Tus father s Lfe He wonted to go to college on the G1 Wl but s
father and mother told ham that college w ould do him no good snd
that he wouldn t, be able t0 pass the course What did he Uhink he
was anyway, trying to set um ¢lf up as somethung he wosn tt

Imually he obtuned 2 30 m o baoh, 23 8 partial tebelhon saimnst
fns parents wishes, but permsted i developing plans for golng to
callege Within 1x months he was having severe daily band lihe head
aches s familv physician found s blood pressure to be 208/130
Because the headaches kept recurring and beeause the blood pressure
remaned high (with vanations as 1ow as 150/80) he was referred to the
New York Hospital an December 1346 On fus mmtial vist his blood
pressate saned from 1807100 ta 146/80 The remawnder of the plasieal
exammation was entirely noral

Labaratory work wncluding bleod counts, urinalysis renal function
tests Mazzins and & chest ¥ ray were normal

He had difficulty accepting Tus visits 10 the clme because he hated
the thought that something was ®rong with nm He wos ahamed os
well oy afraud of hug hypertension He felt insecure 1n cronds and pansety
o subway stations or in hugh busldings for fear he wauld throw himself
1 front of trawns or jump from high windous He had a feshng of un
steadiness which was worse when he had to meet people particularly
supeniots 2L work One mght he dreamed of bemg 1 bed with a marned
soman whose face was blank He wondered why she was not i the
other twin bed Then m his dream he reahzed that ker hushand
abstut so with rebef he undertook to haye intercourse with her i

Dunng the first year and a half he was quite regular i hus attendance
6 the thme except for one lapse of three months He m e
:“‘"‘e of any incestious desires toward s mother but he ca:::rtn te?&i

o% dependent he was on ber and also how much he resvnted her efforta

© BXpress atger tawacd

did show marked hostiity to s physiran
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lated to feebngs of gt because g mother disapproved of hus comung
to the clime

s feelings toward hus father were mixed His hostility to him was
mved with admiration He admured his father’s strong will, his never
missing & day’s work despite hus ulcer pams, s dependabihty He
resented his father's inflevibility, lack of affection and sy mpathy and he
resented the guilt his own resentment entaled As the years passed he
found that although he became furious with his father and often felt
hke ittmg him, he never nas able to express s feehing directly

Shortly after hus discharge from the service he met and fell an love
with a girl two years us jumor The possibility of marnage presented
three problems 1) She was Catholic His mother was wiolently anti
Catholic and had never become reconeiled to the fact that four of her
awn sisters had married Catholies 2) He was a college student with a
part time job and did not feel able to support a wife 3) He was fearful
that his bloed pressure would prevent his getting a good job

When he did tell lus mother ahout his intentions of marrying a Catho-
bie gul, “She was dead set agamnst 1t *’ He began taking mstructions 1
the Catholic faith and was marred n the Catholic Church after his
conversion Neither he nor s mother dared to tell us father, of his
change 1n rehgion

The marnage worked out well He had told s wife beforehand of sl
his pres 10us sexual activitses so that he would not be troubled by s gumity
conscience at o later date He did not, however, tell her of all s symp
toms, though he told her of his visits to the clinie for hypertension After
ug marniage he again stayed anay from the chnic for 13 months, dunng
which time he continued to go to college and hus wife continued to worb
He returned to the clinie because of the same old symptoms and con
tinued concern about hus blood pressure, which was 160/100 ‘T cant
concentrate I get dizzy I have pressure on top of my head I feel anxiety
aver I don’t know what I don’t scem to be getting better 1'm getting
worse ”* As to the ongin of his symptoms he was able to say, over pro-
tection on the part of my mother Lack of confidence m myself I atwa)s
restramn myself 1n expressing anger to my mother 1 did 2 lot of rationahz
1ng 1 mahing myself conform to my mother You can't be at odds with
& person all the time »

He was iving 1n a furmshed room with s wife Just asin earher years
tus father had msisted that he stay home every Monday mght now he
himself, felt impelled to visit hus parents every Monday mght He neter
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a few words with tus father and, sfter dwner, he
:&?ﬁi&ﬁﬁm beer with the bovs’ leaving hus snfe to talh
to us mother Weekly vints were nlsnlx:&\d &’? s in Iaws, which he en

They are the more socal type

W};: ‘z:;st l‘agﬂ he gradusted from college with & BA degree
Though he was sble to work full tone for fus wweurance company, no
pertanent job vas offered um With encouragement from the che he
farced humself to loo. for other employment ‘X m afraid 1f 1 go ook for
2 j0b 111 fes} that ineecure feeling dunng the interview 1 want to avord
that msecure feelmg  Shortly alter fhis he nas turped dovwn for & job
o the baas of hypertension The yob had wot been very attractive
o bam but hie wanted to experience having a phy=ical examination
T eould feel the excitement well up mside me I knew my blood pres
sure would be hgh

He then got a job which did not require & physical examunation It
miched selling  1m progresang m ibe outmde world bt mwardly
1m not domg too nell > He had now been merned clo & to twa year«
He and s wife both wanted children but economically he had not
thought 1t feasible With comsiderable pwiit they used contracep-
tives He miso found fumself getting extremely tense m church, par
treularly 3f 1t was erowded Gradually he eame to reslize he did not be
teve woall the tenets of the Church and that be bad been afrad to
admat 1t to bumself He was also afrad of teling hus wafe shout this for
fear of upsetting. her One year later with encouragement from the
chme e finally told s wife of s feebings on religion Thereafter he
wa3 7o fonger tense m church In & way he had rebelied against the
strict ducipline of hus mather and father by becoming s Catholie The
striet disaphinie of the Cathobie faith wss also mare than he could
to erate and he therefore rebelled against this too Rebellion agarnst the
Church hovever, also mvolved s asserting hus andependence of his
wife He was surpnsed ot how easy ths was and felt lucky that his
wife accepted bis statemonts sithout bewg wpset

I “eptember 1901, bie returned 1o the chinte for further eare aftera
year s abisence His symptoms were unchanged He sas frequently
anare of becomg extremelv sngry—at hus father, at s boss or at, s
:iesgm he st had oot Yost huy temper 1 feel the need to blow but

ger turns to kaddimg so fast

He then changed to g 1ob with better
pay and better prospects
was pleased when be passed & pbysical examination and‘)wsspe:old :‘1:
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blood pressure was 140/88 He now felt able to support hus wife and a
famuly without her salary and for the first time they decided to have a
baby His wife became pregnant and delivered a healthy baby in July,
1952

During the early part of his attendance at chme hus blood pressure
ranged mn the neighborhood of 180/110 As he gradually emanepated
himself from his mother, however, and became freer in hus relations with
his wife, lus blood pressure fell to 120/80 It was never recorded agam
Iugher than 152/88 and the last reading was 145/80

Summary This 30 year old man was brought up by ngd overpro
tective Protestant parents Athletic activity was forbidden Sex was
considered bad Anger was frowned upon Ambition was rndiculed Entry
1nto the Coast Guard during the war meant escape from parental author
1ty, but substituted other restrictions Hypertension and tachycardia,
along with other symptoms, developed A return to parental authonty
produced unexpressed resentment and « desire to rebel Persistent hyper
tension and symptoms of msecurity lead him to sech medical help Dunng
1% years of intermittent attendance at the chime this patient rebelled
against s famly by graduating from college, and by marryng &
Catholic girl though never actually evpressmg resentment to them
Though at first he substituted dependence on his wife for dependence on
Iis family, he learned to become more independent, and to evpress his
feclings of anger to his wife, which she tolerated well With this change
n himself his blood pressure fell to normal and has remamed so for three
years

CABL 22 Moderately severe hypertension wn a muddle aged woman who
atlempled to lue out her own frustraled aspirafions through
the life of a rejecting daughter

od T —Q

i &
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was calm and plaod appearing Negress perhaps o hitle
&gh;‘gaxln; ‘ut, possessed of untsual pose Ter vowe was soft a\t\zg
dhighthy monctonous Despute the faet that she was born 1 8 segr l“;’“
camauuntty m South Carolma she stated that she nas unanare o ana)
dicenmmation until she came to New York after her marr e She ha
ane older and one younger brother
Her father was a carpenter, well respected 1 b community ond 2
£008 pronder Although strict and of & rather fiery temperament as &
yourg man when hus cluldren svere small he mellowed with age As 2
chid the patient thought fam erucl Dot till T nas marred dd 1 ap
preciate hus good quahties
She was nevertheiess bt father s §svonte while the iother o sallen,
discontented person farored the bovs and .cemed to resent the close
father-daughter rlationdup 1t was sinsys difficult for the patient to
dewetibe her mather She was elsborately mpartal’ pum hing sl
three for the msdeed on any one of them She rarely quatrelled with her
husband but blamed fom for ber uohappiness When the <hildnn were
ald enough to ezre for themselves she left lam moved to New Yorl and
remarned
As a ¢hild the patient did not consider herself unbappy  She was doaile
and kked to please She aceepted the pomt of view that Whatever your
parents do 13 nght  Quarrelling or disagreeing ®ith one s parents was
considered high treason  She neser got along very well with her older
brother but for the sale of mamtmnng a close family umt ali nuarrels
were kept ludden {rom her parents Although she did not recollect the
Yoirth of her younger brother she always muntained clo-e ties with him
The patient enjoyed school and did well de<pite the fact that she was
almo-t alway= late because of having to do household chores for her
mother She had hoped to complete huigh schoot and perhap goto college
But at the age of 16 when her mother had left the home her father 1n
sisted that she ttay home to ook after the houe The patient re ented
this greatly and hated the bousework but never expresscd her resens.
ment ¥ never did explode 1 tramed myself Mo matter how aggravated
Tam 1 slways sppear ealin

Her soud Wfe dunng thus period nas
practseally nonevnstent She
Bever went out mith hoys slone When she fimshed sehool she spent hes

time dong housework or reading Religion orey,
of ber e Shewas brought up h O mcomporact par

both Methodist and F 5oy
paba 1!
s;u Sent 1o both Sunday «theols ey ery Sunday She also wennt) ntah:r'
piscopat school dunng the weel, As an adult she considered hersel,
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Episcopalian She found religion a comfort to her and derrved a feeling
of uplift when she went to church, which she did about three fourths of
the time She began reading the Bible and her prayer book as a child and
Lept this up as a daly procedure

When she was 19, a widower of 40 ashed her to marry him She ac
cepted, in order to get away from home Her husband, a barber, brought
her to Ine i New York City, where a daughter was born one year
later When the daughter was a baby an episode occurred which 1m
pressed and greatly frightened the patient Her husband took the chuld
for a walk without telling the patient where he was gong “I got so
angry, 1 I had had a knife I would haye murded him * She was mamly
frightened by the mtensity of her own hostiity

Ten years Jater the husband died suddenly of a stroke, and the pa
tient devoted herself completely to her daughter who, she hoped, would
fulfill the aspirations she had had for herself—migher education, pro-
fessional attainments and personal perfection (alnays neat, always on
time) She surrounded the gir] with the same striet atmosphere which
she had known as a child She wanted her daughter to be her companion
and confidante

At first the daughter tried to be close to her mother She pleased her
by domng well 1n school and by doing well at singing, which the mother
considered ¢ a lughly cultured attainment ” However, she did not share
her mother’s ambitions and soon took to Iy ing about her actiitics and
1deas 1n order to heep peace in the home Hercupon the patient em
barhed upon a long serzes of il , meluding pull -y tuberculosts,
ademss, salpingitis, mtis and syphilis The latter 1llness shoched her
and she alnays denied any possible source of her syphils, other than
the man she worked for, a careless, unkempt bachelor who was sich
with some sort of rash He employed her as a domestic

When she nas 35 her blood pressure was 135/88 and, although normal,
1t was considerably above all previous blood pressures which wese n the
neighborhood of 110/70

Two years later her blood pressure was 1407100 The daughter nas
now openly sullen The patient felt hurt and intensely resentiul Oc¢
casionally she evpressed her anger but this upset both of them It made
her feel gmlty because she wanted desperately to mamtam a close
relationship with the girl, who continued to do well in school and m her

singing
The daughter entered college at 17 but a year later heesme pregnant

and, although a marnage was hastily arranged, schooling was aban
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Em
doned and the patient s dreams for her daughter were <hattered
gastne fufiness and eructation dev eloped, which finally led the iﬁ“;"‘m
1o consult & physmoian A 1ins time, when she wes 40 years of er
Hood pressure wes found to be 182/140 For the nest five years her
private phymesan continued to record 1t at ghout this level

Tthin 5 few months of marnage, the daughters husband went off
to war never to be seen agawm, and <o she returned to line with her
mother Fiur sthingde now was not only sullen but argumentative a8
well The patient, cad not complain of the gurl’s hostihty but began to
have daity headaches and frequent episodes of hghtheadedness

‘The patient was 46 when first scen 1n the cime and Ter blood pressurc
wes recorded st 200/118 The fund: showed natrowed artencles mith an
wnereased Jight reflex and moderate arteno-venous nieking There were
1o hemorrhages or exudate The heatt was felt to be shghtly enlsrged and
there was & soft apical systohe murtur ‘The lungs revealed shghtly
dirmmshed resonanee, fremitus and breath sounds at the left beae wn the
anllary regon but were vtherwmse clear There was 3 well benled lower
left rectus abdorunal scar The lhiner edge was palpable 3 em below
the night costal margin but did not feel abnormal The remamder of the
examipation was unremarkable

She attended the chmse once & week for an hour sintervier for 2 perrod
of several manths and then came at less frequent wmtervals thereaftor
he was alnays cooperative pleasant and composed After a few weehs
of peychotherapy plus phencbarbital 032 gm three times 5 day sl
symptams dsappeared “he felt vastly mmproved Her blood pres
sure however dud not change marhedly ecept that #he had ercasiona}
disstohe readings below 100 When the subject of her daughter was
Grst brought up as part of the rontine imvestigation of her bachground
her face became sl she averted her eyes and zaid Do we have to go
wts that? ¥ don b chopse 1o diseuss 119 Watk persuasion honever, she
discussed her daughter fanly freely Detads of this mother daughter
relationship were confirmed by subsecuent interviews with the daugh
ter wvery pleasant girl nho found Mle with her mother quite difficult

Trentment was durected tavard encours, her
10 expres:
more freely and toward hel o e g

g her develop inserests
wdependent of her daughter At frst she ifund it exlt:l‘v\il;a:lﬁéim::
express anger at.all but within four montha for the first time she anked
her grenddavgbter ¥ felt eatysfied relaxed T used to feel msflscmbl
:lhm 1 punsshed her with s tight feeling sn my chest  The next da; hee
lood pressure way at gtg lowest recorded lovel-178/95 Qp nm)nhk:
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oceasion, after a relatively free expression of hostihty toward her daugh
ter, her blood pressure was at a fairly low figure, 190/90

Alony, mith this progress toward expressing herself she alse made some
progress toward mahing herself more independent She became able to
ignore many of the daughtet’s actions and to do what she pleased without
feeling dependent She came to feel pleased when her daughter did some
thing mce, rather than just resentful when she did something distasteful
It was apparent, however, that she continued to build up resentment
which was only partially relieved from time to time by an outburst of
anger

After a lapse of two months 1n her visits to the chnic, she told of an
episode that had happened seven weeks previously She was sitting in
the apartment watching her daughter it about doing odd jobs “I sud
denly had a ternfic feeling of hate that practically tore me apart It was
the worst feeling I ever had I thought that feelng had left me entirely
For years I’ve carried her 1n my mind constantly The thinking (of her)
was more like an unpleasant gnawing inside of me ”

Nevertheless, the over all relationship with her daughter continued to
be improved, although 1t was cvident that the patient was still suppress
g a great deal Her blood pressure for the next year remamed m the
nerghborhood of 180/100

Summary With a strct father and an unsympathetic mother, the
patient, a dependent person, early learned that a calm, pleasing exterior
made life easier Frustrated by her father i a desie for continued
education and mamly to get away from home, she marred 2t 198
man twice her age Her husband satisfied her needs and gave her 2
freedom of expression which her father had never done When her hus
band s sudden death left her alone with a 10 year old daughter, she tried
to live through her daughter and make her daughter fulfill her emotions}
needs Imtially co operative, the girl finally rejected her dommnance
Thus the patient butlt up enormous resentment which she suppressed m
arder to heep her dependent relationship In this setting she des eloped
hypertensionand a great many unrelated symptoms With psy chotherapy
and mld sedatjon her symptoms were quickly relieved She came to have
» partial understanding of the importance of the mother daughter re
lationship 1 her 1llness She was successful i expressing some of her
resentment and partially ful 1n b more independent As
the frequency of visits decreased the old pattern of suppression of re
sentment tended to reassert itsclf There was no major change but
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peniods of lower pressure aud correspond with penods of relatrvely free
emotional expression and self a.sertion

herself 1o her

23 A 40 year-old woman who tras afrand 1o express

Ose hnsbafui was discorered o Aave Ayperlension duning an v.mr
wanied pregnanty She had brief remussions aath lotcering o
Blood pressure to normal when, with cooperatton of her husband,
she became more freely expressue

& | -»
b b
Lok k

The patient was a thin wiry woman mtting tensely on the edge of her
¢hatr who jumped up ginekly when the doctor called ber She was one of
four chuldren of 2 Roman Cathohe mother and a Protestant father born
m the United States Brought up as a Roman Catholic  he had pleasant
memanes of her cldhood Her parents were very permissive and gave
her httle direction She became her father s favonte but wasa hittle afrad

of hum beeause of hus easily mobrlized and readuly expressed anger Hex
mother was a quiet hant & oman who ult 1y devel
tension

ped hyper
Although <he s encouraged to continue her schooling  he stopped
before she was 16 and drifted from one 10b to another A 1814 after one
month s courtship with premantal sevus! relations the mamed n a
enil ceremony 2 fareeful and domncenng man who bhe her father was
a Protestant Somne e later he agreed {0 & rehpions Boman Cathalre
ceremony

Within o few years three children were born The

patient 5 husband
took little mterest in ther Tus wife or lus home He often spent ns eve
nings out drinkmng beey ard comsng home after 13 0 pu sometimes to
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beat lus wife brutally He seemed mainly concerned over finances He
demanded that his wife account for every penny he gave her, although
he did not object to her “borrowing” money from her parents or speading
their son’s Army allotment 1n her efforts to keep the home going

After 11 years of marnage the patient became pregnant for the fourth
time, & most unwelcome event She became depressed and lost weight
Her mother and father became so concerned about her that they moved
11 to stay with her for two and one half months However, she aborted,
possibly as & result of taking quinine

Following the abortion she continued to feel nersous and tense Her
appetite was poor, she lost weight and frequently noted a “lump” 1n the
pit of her stomach She had difficulty falling asleep

Thurteen years after her marriage, at the age of 31, the patient felt the
need of outside belp and came to the New York Hospital At that time
however, she mentioned none of her personsl difficulties, and indeed no
questions were ashed about her personal life Her blood pressure at that
time was normal Two years later, complaning of cough, hoarceness
and a goter which had been present since childhood, she again came to
the hospital Examination was unremarhable except for the goter, a
blood pressure of 154/94 and & chromic cervicitis which was treated by
electro cautery

For almost one year she visited various clines of the hospital and then
became pregnant for the fifth time She was not anxious for another
baby but accepted the idea without difficulty Her antepartum course
was unetentful and her blood pressure remained essentially normsl,
although occasionally reaching borderline values She was delivered ofa
daughter without mcident

After the birth of the baby her husband's attitude toward money be
came even more stringent so as soon as she was able she sought part
time work 1n a cafeteria, working from 6 00 to 12 00 every evenng Her
husband was delighted that she was domng something to earn her heep ’
After working six to eight months she was greatly distressed to learn
that she had become pregnant again She realized that she w ould have to
give up her job and, with another child, her husband’s haggling over
money would become all the worse

She returned to the Nen York Hospital depressed and worned
Her cough and hoarseness became worse and her breathing was
more asthmatic in character although she developed no acute attachs
of asthma She lost weight throughout her pregnancy and one month
before term her blood pressure rose mildly to 150/94 Just at this time



SURVEY OF PATIEXTS WITH ESSENTIAL HYPERTENSION 181

boy to whom she had become sery close now 18 and in the

lﬁnoy‘d::s seit toAlasha Her husband had forced her tosign pcrmxsm(‘!‘n
for the hoy to enbist. clawmng, that the Army would be good for him 8he
went 1nto lsbor that same day

She was delnyered unesentfully of a premature oy oue month before
Ahe expented date of confinement Shortly before delnery the blood pres-
suee tose t 16/08 but mmediately post partum fell to 115/85 Shenas
considered to have had & myd hypertensite tovemis of pregnancy but
was discharged six days post partum with & blood pressure of 197/87
Four months Ister the blood pressure was 130/80 She deaided to attend
the contraceptnve clinic but found Yhat she could not be fitted with &
daphragm

Ter new baby did well but ehe continued to be intensely anwous She
develaped cramps 1a the sbdomen and perspired easity Atguments about
maney and the chuldren continued The one bnght spot was that her
ha band had become crazy about the baby ! This honeser did not
mahe up for hus Iach of interest in the other chuldren indeed hus hostibity
toward them She felt impelled to tabe their part agamst theyr Sather and,
'm addition, was worned sbout ber son m Alssha particnlarly because
the was using huy Army all ehecks for household exp rather
than saving them for lum

Seven months post partum her blood pressure was 140,106 One veor
later s was 180/110 At this point, another source of conflict arose Thesr
cecond son now 20 had impregnated a gurl of 15 The father nas ‘fun
oas and wanted to  throw the boy out of the hou.e and disown hum »
The patient howeser encoursged her son to marry the gl although she
did not care for her prospectine daughter sn taw Her hu band fnally

permitted the marnage but would not allow the boy to come to the house
when he was there

Beeau e of continued hypertens on be was referred to our chime Her
symptoms remuined es.enbslly uashanged She was wlling to come
anly et three- to four week mtervals and was Teticent i talking about
::;r problems g{et !:md sfter 10 months attendance st the cinic and on
becasion when she was covered with brasses did shy
hwr\ busband had besten her perodically through iy ii::nowledge e
evertheless dunng the Grst three months of Y
wisting the chime he
lood pressure came down to almost normal levels She was gwe!:iea:‘:
s;;:ngem:zlﬂs\\owg? 10 sge\k a3 freely 13 she could about her Pprohlems
problem ehe resolved temporaniy for hersel by 4,
Bt to worry about using her son s money 1o help wth theimfgggg
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expenses This avoided considerable confliet with her husband He was
scen on twa occastons m the clurie when an attempt was made to help
him understand his wife's problems Although he considered his wife a
spendthnift, he agreed readily enough to co operate by being gentler with
her She saxd “Since you seen my husband he’s been = different man

The mmprovement n their relationship was short hved After being
indulgent and allowing her to cxpress herself fairly freely for a time he
once again became sullen, and angry, stzyed out dnnkang a good deal
and would not talk His behasior was particularly unpleasant at the time
therr son returned from military service “My husband is on bad behavior
again Saturday mormngs he begins drinking, stays out all day drinking
won't take me out Saturday mght and Sunday he stays i bed all day
sich from drnking ¥

A month later the patient’s blood pressure was 180/100 and she wes
cavered with bruwses ‘I think I'm wasting 3 our time and my money M
husband won’t come in agam " At this tme the children were quarrehing
with therr father and the 16 jear old daughter had sard, “If he keeps
this up I am gomg to waltz out of here * When the girl graduated from
Junior high school that Spring her father refused to buy her a gradustion
dress but went out and lost $15 at cards mstead  Thats the way he
neglects the kids ¢ That's why I swore I d never have another baby and
why I had so much trouble when I did get pregnant last time”

During this pertod the patient felt shaby mside, slept poorly, could not
eat for fear of vomiting and even began drnmhing herself

As abruptly as her husband’s  bad behatior * had begun, 1t suddenly
stopped He becamne considerate again and much more tractable Com
cdentally the patient’s blood pressure returned to near normal levels
Although Iife was not entirely satisfactory 1t was tolerable

Agam however the improved sitution lasted only & few months and
the patient 5 blood pressure rose The situation at home became one of
discard agawn with the usual quarrels betw cen the father and the children
and the problem of money

The patrent resumed her drihing, restramed her anger feft the room
if an argument arosc She could see no way out of her stressful hie situ
ation and nas attempting to mahe the best of 1t Her blood pressure at
the tume of her last visit was 170/100

Summary The patient was a dependent mtially crefree young
woman who married a ngid, unaffectronate man who was often cruel to
her She loved her children and her husband, but aftcr her fourth chnid
found her life unduly restricted especially m vien of her hushand s
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penunons attitude 20d fus weglent of the family She f ound a measure of
emancipation 1n 8 Job outside the home where <he mode her own money
snd had contact wth prople Yer freedom was suddenty curtated when
she became pregnant agam Her resentment toward her husband m
creased and she developed hypertension 1n the fast month of her preg
TN

A(ier a brief fall to normal readings post partum, her blood pressure
rose to sustammed hypertensive levels during the next one and onenalf
yeary

xpressing her anget was wherently not difficult for her but the fear
of beatngs consed her to suppress it Naturally o dependent persan, she
was unable to achieve any semblance of independence by being confined
10 the house with her baby When her husband was hand to her her ute
berame mote tolerable and her blood pressure fell to near normal levels
When he was cruel and sadistic her blood pressure rese

CASE 2¢ 4 oo year old man formerly of o trolently aggressue tempera
ment whose fyperiennionacas di cotered ol a tome of o suecessful
resolie o discontinue rxpressions of anger His nipd defensie
manner preciuded successful therapy and he died of @ trole
seren years after hypertension was drscor ered ard ergh! montks

after first coming fo the chne

o

The patient was a tall robyst looks
og man with a commandng
ze;rancﬁer;f;dﬂs buommng voice—an exectirie 1 the gales depurtmcgnt 5t
He:‘g:s o © a3 2n only child whose mother had died when bewas§
€ to remember nothung of her except that she was  beantiful
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When he was 11 hs father remarried His step mother was a “fine
woman—better educated than my father,” of whom he remamed fond
nll hus bfe, although he never felt very close to her “I thmk I was happy
for my father to marry agaimn,” but the chief sigmficance of the marnage
was that “It gave me a playmate 134 years younger than I—a namby
pamby I could dominate I was the rougher one and P’m sure I made my
step brother the stool pigeon for me *

The patient’s schooling was interrupted at the age of 17 when, beeause
of suspected TB, he was required to tahe a modified rest cure on a farm
He had planned a carreer i engimeening and took thus interval as s senous
handicap

At the time of his discharge from the farm he was tense and dissatis
fied He decided to enhst in the Army (World War I) He did well and
was made a sergeant in three months He san combat m France for
several months and was then transferred to the Officer Candidate School
He then became a 2nd Lieutenant 1n less than a year of service For the
remainder of the war he served as mstructor 1n the Officer Candidate
School

On returning to the United States he took a job as cashier in a whole-
sale produce house

Agam, however, he became tense, afraid of crowds and closed places
and felt too restless to sit through & movie Hisferily physician told um
he was having a nervous breakdown and sent him off to the farm agan
This time he stayed only five weeks, occupying himself mih dy b
stumps out of & field He obtamed a tremendous emotional satisfaction
from the blasting He soon felt himself again and was able to return to
work 1n the produce house

At the age of 25 he marned He had never been conscrously much
preoccupred with sex or women and said he bad never masturbated He
had a few dates with girls while 1n high school but was shy and never
considered hamsclf 1n love He met hus wife during Ius stsy on the farm
and was not particularly attracted to her at the time but marned her
after his second visit, “mostly because of her proumity ** In Iater yesrs
he sud “I never had firm attachmenta to her even when we were first

marned ”
His mtroduction to sexual activity was disappomting He found hus
wife “cold ” The mantal ad t was further compleated by the

fact that while he wanted children his wife did not
In this setting, two years after their marriage the patient set up 8
extra mantal affair which he found sexually satisfying but fraught with
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afaw continued for several months ¢ Till my wfe found out
E\hn;‘k“'l:el made » clesn breast of 1t and my wife was more attentive
thereafter  From then on she perrutted mtercourse whenerer he wished,
although she never gave hum the feching that she enjoyed 1t She also
consented to have chuldren and became preguant The first preguancy
resulted 1n & muscarnsge at seven months Two years later she became
pregaast agan and therr daughter was born
Hs mfeg:as aquet hindly comfortable’ person but unlettered and
(nambihous She abways tended to be overweight deploredat constantly
and yet never tned to do anything about 1t Her Enghish was poor, aod
the patsent found this acutely embarrasmng whenever be tnied 1o 1npress
fus business assotates  She 18 willing to do anthing for me or my daugh
ter She has & teraper only when pushed by hard sbuse  Usually only
after I rib her for a long time just for fun No other woman would bave
put up mth me
In hus chmb up the social and economic ladder the patient found Jus
wie to be more and more of 8 handicap  comfortable ' as she mght be
at home Although he frequently corrected her, she made no attempt to
;hsnge Ths nag & equstaat source of embarrassment and resentment
or htm
The patsent considered umsclf s rebgious man and all lus hife be ran
tasned s membership i lus old home town church even though be did
©ot maimtam a resdence there He was a Baptst and although he only
went ta church about once 1 t o maonths hie gave generously throughout
tus e and prayed every mght I have feclings of what I want from
gomg to church a feehng of uplft and personal improsement I don't
naut & mster to preach over my head or down to me * His wife had
bittle interest w rebigion but attended church with her husband
The patient spent seven years on tus first job 1 ing from casher to
general mansger withun a few years During this tima he took o four year
law course at mght After the seven years he saw no future for hameelf
without a change 1n Jus job and so he qut He quickly obtamed worl, as
?53‘25 engueer with an engoeering frm He did very well and recer ed
tequent promotions for the nect five years Then sbruptly he was fired
mbl932 because of bad business conditions bt was able to get another
Ignl;:mth“ division of the same company This jb entated much
% which he enjoved and again he did well taking on mare and
more work and recening <eversl promotions m salary Despite b N,
advancement be contimalty folt the need Tor prause fr ‘}: o
He became hurt and resentfust of by ad e from his supenors
e 210 ROY get 1t
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He also applied for a veteran’s pension on the basis of the nersous
breahdown he had had after lns discharge from the Army Earlier he had
spurned the 1dea of applying, but scemng so many people get what he con
sidered undeserved pensions persuaded hum to try to get Ius share He
recerved & 10 per cent disability on the basis of a nervous breakdown
When these pensions were all cut off he developed an extreme bitterness
toward Frankhn Roosevelt which 20 years and an cventual salary of
$20 000 a year did not crase He felt that something that was his due had
been taken away unjustly and just at a time when his secunty 1 his job
was threatened

About this same time hus father became 11l with ecancer and had to be
put into a home for incurables, where he lingered for two years, his <on
paying for hus care Every time the patient went anay on a tnp he nas
not certain whether he would sce his father again His father eventually
died while he was away, just as he had feared In the same year, 1935,
his father 1n law went bankrupt and had to move with his wife mto the
patient’s household He was helpful and pleasant but the mother m law
was domineerng and highly cntical of her daughter Although her hus
band died i 1937 she continued on, a constant source of harassment to
the patient and his wife until she finally died 1n 1951, at the age of 90

For two years after his wife’s parents moved 1n, the patient had trouble
with s stomach and was told that he had *uleers * “I always had lon
blood pressure which made me tired all the time " His blood pressure was
cheched at least yearly from 1932 to 1942 for insurance purposcs and #as
always found to be 1n the range of “109 to 110

Hypertension was discovered in 1943, when he was 47 years old,;n 2
setting of his feeling unappreciated by Ius firm because of hus faulure to
get a promotion and a change in attitude toward his daughter who was
gomng off to college An mtelligent gmirl who alnays did well in school she
had been a great source of satisfaction to hm He particularly enjoyed
the feeling of guiding her thinking  We understood each other We were
80 close that we didn’t need to talk *

At the time of a contemplated move to another aity the patients
daughter was 18 years old and was fast becoming an mndependent y oung
lady She now tended to do her own thinking and to reject her fathers
control Previously, when she tned to rebel agamst him, he slapped her
or pumshed her physically to let her know who s m authonty around
here ”’ Now, however he did not fecl able to do this and decided to con
trol lus temper He felt that it was foolish and childish to express anger
“I gave my daughter credit for that ”
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With hus daughter sway at college he feft deprved of comm-‘\“’ﬁ"‘“
1f she never gets marmed 1t won t be too 008 for me Lvetraveled on
ood enough for
the Tond for 30 years snd most wen are bums No one s g :
ey Marnage would be alet-downn hier standard of hving Shesal w&z’;
bad everythung she wanted When she was 27 the patient said W ?
prde and satisfaction  She has turned down 16 proposals of marnagel
For the next six years b blood pres ure was cheched about three
times » year and remained m the nesghborhood of 180 systohe Octa
sonally he hiad ocarpital headaches but thete were never o Eenous
problern AL the sge of 51 he had o cholecystectomy for stones He
became conseious of being more and more tired  His favonte spott and
relaxation had always been trout fishing but even this became an effort
His danghter graduated with honors from college He felt resentul of
lus own fack of & college degree and felt that he needed to prove Yo bis
daughter that he knew & thing or tvo  She enrolled 1 nursing sthool
whuth kept her away {rom home mote then college had
Dow 52 years oM o salesmon all s e the patient found the job of
selimg more difficult He still had to travel s old resentments con
tinued a3 before and he felt very sotry for umself He became more and
more imitable toward his wife and when she retaliated he felt hurt and
even more sorry for humself He deaded to change jobs agmin and ac
cepted one whuth appeared 1o be a prometion In hus new job however
he did not do a5 well 23 sntioipated This bieought on hum the active dis
approval of us bo s which he found bard to take The boss 1s 4 year
younger than [ am He was born with a gold spoon tn s mouth
At about the time he moved barh to “ew Yorh he began to have s
rozstant mild feeling of dizziness alleviated only when Iyng down One
yoar later be had & transient left sided hemiparesis whigh lasted for a
hall hour Although he riade & full seconery from thus he felt ursteady
g s b Tl Tt
S o o s o e
ook for £ roouths Alth, ontmued under pychiatre care three times a.
ough he was earning $20 000 & y ear he felt the

cost was too groat and he distontinued it despite the
pressure fell st ¢ mes to 170788 . o et s blood

O fus prycinatne tresiment he smd ¢
don ‘t feel T learned anything about mysalf She (the psychiatnst) told
me 1 m s superego Latways try to do the best I know how and of et
m.;;\ 1 h? eanly h;(m such that I feel bike erying

@ began to take hs wie wath hum on hus fre,
quent business tn)
cause he felt imseente by hum.olf Te let her dnve the car Ea‘r Tum ¢ ‘I):::d
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to love to go into 2 man’s office to make a sale, 1t was a contest Now 1t
13 10 longer a thnll I’'m so exhausted when I get through My tongues
sore and dry I could take a drnk every minute I find myself saying
words that make no sense I have to stop myself »

‘When he was 55 years old he came to the New York Hospital, tired of
feeling so bad all the time, fearful of his blood pressure and of becoming
a chromie invalid

On physical exammation the blood pressure was 2407130 The fundi
showed nereased Light reflex of arteroles with marhed artenio venous
nicking The heart was not enlarged and rhythm was normal A2 was
accentuated and there was a soft systohie murmur at the base The re
mainder of the examnation was unremarkable

His unine was negative, blood urea mtrogen was normal Urea clear
ance was 84 per cent An intravenous pyelogram was normal The electro-
cardiograph showed a left axwis deviation with heart m a honzontal
position The T waves and RT segments were shghtly abnormal, sug
gesting early left ventricular hypertrophy

The patient was seen for a total of 19 vistts over a seven month period
There was no sigmificant change 1n his blood pressure Within two months
a small hemorrhage was noted 1 his left fundus One month later for
what lus employer called ‘“ncompetence’ he was allowed to resign his
job for reasons of health’ It became apparent with repeated nter
viens that his view of himself and the world about him could not be
changed He felt sorry for humsolf He felt that he had expended himself
worhing hard all his hfe and that the world had treated hum very badly
and he resented 1t batterly His wife could not speak Englsh correctly
his daughter had rejected him, American society was gong to the dogs
under the Demoerats and business had fired him

A month’s vacation made lim no better despite sleeping 12 to 14
hours a day He was finally admitted to the hospital because of the ap
pearance of nystagmus and staggering gmt Hospital study mcluded
electroencephalogram, shull x rays and spinal tap and these mdicated
nothing other than progressive hypertensivecerebrovascular disease
Within a fen weeks he had a cerebrovascular aceident and died four days
later Permussion for autopsy was not obtained

Summary This patient was a 55 year old successful salesman Having
lost lis mother at the age of 8 he was brought up by a stern, demanding
father shom he dared not question and whose corporal punishment he
accepted as hus due Always anxious for approval and always ambitious,
he did well i high school but was forced to leave college because of
tuberculosis Recovenng from this he did well 1n the Army 1 the First
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World War but on resurmng cvaban bfe had a trapsient **nery ous break
down? e recorered from s withn fae weehs on & farm dy namting
tree stumps out of & field

‘At 25 he marned & woman  because of her proumity * e never fely
that she was his equal sooally and intellectually He compensated by
developing a tlose relationshup with s daughter, whom e tned to gude
22d domunate &t the same time After 15 3ears as o sucressful salesman
sth 2 single company he as  passed over’ for sales manager At the
same time hus daughter began to display an unw dhngness to aceept hus
domsnetton He became & great deal mote restrained and curbed b
formerly freely expressed snger I gave my daughter eredit for that ™
Having become very depeddent upon hs davghter he wanted her ap-
proval and yet resented her mdependence of hum

Up to this pont yearly blood pressures were normal After this at
the ape of 4T s Blood pressure was elevated Tl bitterly resented the
way hus company hagd treated hum, yet I could blame no one’ He felt
sarry for fumsel{ He accepted another yob hughly paid which snvolved
ternfic pressure and respon ity Ths daughter went off to callege and
be wag Ieft alone with us wife For nine years tus blood pressure chimbed
He beeame ¢k {atigued s 8t work fel} off and he

was finally discharged for meompetence He died of 2 cerebro-vascular
aceident three months after that

CASE 25 Hypertension appearing during pregnancy 1n a once rolatile
and explosue woman who had felt the need lo suppress anger
ond become a model of conformity Some symplomatie 1mprore
mert was achresed with grodunily wncreasing mnaght and the
ganng of some tndependence

. =,
. &

The patient was a ot
J plumpish yeung woman
pearance nho fushed camly and sat tensely on the ed‘mh ot -
Was born 1n New York City

t
21010 ey On the edge of her chair She
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ents The father was a quiet, scelusive tatlor who had few interests He
occasionally scolded his three children but never beat them “He always
expected you to do the nght thing without explaiming what the nght
thing was Wewere s bit afrmd of lum ” He left the ranmng of the house
and making of decisions to lus wife She was friendher than her husband,
but tense and lighstrung, & neat meticulous woman who nsisted that
her children heep their clothes clean There wasa sister tw o 3 ears younger
and a brother five years younger than the patient The parents treated
therr children with studied impartiahity , insisting on neatness and punish
ng them for minor infractions

The patient said she was always a “good girl ” She was shy, always
anxious to please, and eager for approval and was easily upset by argu
ments or unpleasantness She smd she never had temper tantrums and
never attempted to rebel in any way “I never lost my temper I just
boiled inside My father loses hus temper, my mother loses her temper,
my sister had temper tantrums but I alnays felt that control of emotions
was more sensible **

This was the picture that she drew of herself as a child However, an
old friend of her’s recalled that she was known s a fighter among the
neighborhood children Her intensely aggrestye behavior was a source of

1 from ts of her Even when faced with the
evidence the patient could not remember having becn openly aggressive
In any case, at the age of 10 or 11 she changed her pattern completely
and became complhiant and docile

The patient liked school and did well, always remammng 1n the top
one third of her class She made friends easily and never had trouble with
any of the teachers In jumior high school she shipped one grade and
continued to get her usual high marks It was in ths early school pe
riod that she formed the friendships she was to continue throughout her
lfe Infact, at the age of 5 she recalls playing with six of the neighbor
hood girls 1n someone’s back yard Her friendship with these girls
was never broken, though their lives later led along dnvergent paths
When she went on to high school and college she formed no new frend
shups but stuck with her chuldhood friends

She graduated from college at the age of 20, planning to become &
teacher Though she enjoyed the academic aspects of college, she led an
isolated existence there She entered none of the extracurncular activ
ties, made no friends, and always returned home as soon as her classes
were through for the day She wanted to teach and this was the sole
motivation for her college carrcer
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Since the early 1030's was 8 time of economit depression 3“‘;1‘“@::
part time work at a department store adule she nas stil at col egcb
belp her family finanoally On graduation, though she passed ber
teacher s examunations for the New York City School system \;:il\;c{l‘\
difficuity there were no openings {or new teachers She obtained {ul
\ime emplovment as 5 salesgl She chd not enjoy thisbut afteray ;‘“
when she was put 1n charge of & section with a ruse sn salary she ‘1'-‘”
found the worh more ta her liking She became fnendly with her fellow
employ ees but pever made them part of her personal hife Indeed after
she Teft “ix years later to hove a baby, <he never saw amy of them
agan

r;Sho began menstruating hen he was 12 years old having henrd

about 1t from garl inknds beforeband ¥ was a Itle proud asign that I
wisgrowing up  Her mother also told her that 1t nas normal thirg and
tothung to be ashamed of but gave her no more nformation concermng
sex She began dating hoys at 15 but thus was an infrequent occurrence
until she was 18 She enjoyed  moderate amount of kisung and necking
She met her husband when she was 13, 23 be lved in ber neighbarhood,
but d.d not begin to go with hum untif she was 18 He was her first res)
love and even after 15 Years of marnage sbe had no oceasion to regret
ter choiee He was four years older than she

Her hushand hsd been born m New York of a Hungsnan born
mother and 2 Russizn born father He had finsshed elementary school
and at age 15 because of the death of hus father had gone to work to
support bus mother and suter At 19 he was & house poanter Because of
the relative msecunty of this kind of employment when the opportumty
for & czvil service job arose he took 1t becomung & subway conductor for
the New Y ork Caty Board of Transportation st the age of 34

Theugh her parents had nat heen enthumastic sbeut this prespecine
son in las they did not enter any sericus objections to the marnage
&nd accepted him readily enough Right frem the start the patient was
pleased with the marnage Sexuat edjustment caused no Qifficulty and
IMErcur ¢ was mutually sotisfactory For economue tensons 1bey de
ferred pregnarees and she contimued working

The patient deseribed her hu band 2z jewel  He's wonderful »
He was an adequate provider constientious dd not smoke o dnnk had
a good sen e of humor and was quet and easy gomg He wag slways
thoughtful and conwderate In hus words Her mother and father ob.
setted to me 1n e first place Shes & college graduate and 1 m unedu
cated But we thought encugh of each otber to Bet marmed " Depite the



192 LIFE STRESS AND ESSCNTIAL HYPLRTENSION

difference m education the husband had intellectual interests, read
extensively and Lept himself well mnformed The patient always stated
that she never had occasion to feel embarrassed by her hushand s lack
of education

Both she and her husband had been brought up n the Greek Orthodox
Church and they were marned in this church After their marnage they
attended church only irregularly, although she cccasionally felt the need
to pray, which she did when she was upset

Three years after their marriage when they felt ready for a haby she
became pregnant I was very happy Maybe I was little fnghtened at
first I had no morning sickness or backache ”” During this time she
began to rummate about her mother’s lgh standards for her when <he
was a child and determined not to do the same with her child At ceven
months her blood pressure rose, at eight months she developed edema
of the face and ankles, together with alburmmuna Duning dehsery she
had two convulsions Two weeks later upon her discharge her albu
minuria and edema had cleared up Her blood pressure however, never
returned to normal, except for a two week period following an emer
gency appendectomy when she was 28 yers old

For the next five years she stayed home taking care of the baby
Though she had wanted more children she accepted the doctor s advice
that she should undertake no more pregnancies She tried to occupy her
self with housework and with visiting her mother, brother and sister
When her daughter was old enough to go to school she apphed for &
permanent license to teach but could not pass the physical examination
because of hugh blood pressure For the next five 3 ears she taught with
a substitute teacher’s license, always dreading the day when she would
be called up for another physical examination, which mht force her to
] teaching per ly She enjoyed the teaching despite
this and enjoyed working with the chuldren She never felt nervous or
tense m class and only ¢ lly became 1mp t with the children
When the principal of the school sat m the class, to natch, however, she
did become anxious so that her neck and face flushed She was confident
that she did her work well but was fearful of enticism

Her parents shared an apartment with thewr other marred daughter
and when she left to jomn her husband mn Europe the patient and her
husband moved m This proved to be an unhappy situation 1 felt ke
a cluld agam » Her mother was critical of the way m which she ran her
household and brought her daughter up The patient pushed herself
squick quick quick all the time,” to try to do work before her mother




SURVFY OF PATIENTS WITH ESSENTIAL HYPERTEASION 193

and thus forestal} her mother s wmp\a‘.:nts Nloreorer she felt guilty
ever he left her mother alone 1n the eveming

Wh’;ge long awaited physical examination came 10 November 1920 after
five yeors of teaching Her blood pressure was found to be so high
(02/130) that he was sent to the New York Hospital for treatment
(m adms. 1on to the ehme, physical examunation revealed areas of spasm
10 the retinal arteries but no other changes except the elevation of blood
pressure Electrocardiogram  chest 2\ ray and unnary studies nere also
unremarhable

Desprte the pauaty of her symaptoms the patient came to the eime
farthfully 1n the hope that her blood pressure mught retum to normal,
becawe she nanted to be able to pass a phy=ical exarmmnstion for the
Board of Education Sowe of her remarks concerning herself foliow “1
neverlketo e anyone fighting or screamung I always bike to feet st can
be controlled There are two sides to s question shways 2 can be tathed
out  Then asf recogmzing her defences she added bghtly, I guessI'm
just perfect  She was particularly sensitive to enitiewsm from the parents
of her puptls 1 feel the parents houid understand nght anay 1 thunk
T get angy for a fen seconds and then talk myself out of 1t nght awny
Idont show 1t We part friends Then 1t bothers me for a few days’

To add 1o the difficulties the pahent became mvolved m a dispute
between her husband s parents and her own Her mother was particu
farly erstical of her apparent partiality to the husband s parents Long
stand.ng premenstrual headaches became more intense and more frequent
and she developed a feeling of tightness in the back of the nech She began
to ery after she went to bed at mght and had a recurrent dresm Id
walk wta a strange bulding without windows 1d get panicky wshe up
and be happy 1t wis all & dream then drft back into the panschy state
not knowing where 1 was or where a window or door was® This dream
recurred once a month for four or five months but she told no one about
1t The farmly quarrel between her mother and her n laws was now at

s height and entmmated 1n the decison of her pareats to look for
another spartment  Before this they conld have left and 1t would not
have upset me now i

f they leave I 1 feel so gmity I
better off 1f they dud \eave gty Thnaw we would be

Another constant source of annoyance to her was her
mother
csm of her davghter Mother gives me a hst of things my dau;h:e?lts
i;ne whuch she thinks are bod Theliese s letung my daughter do more
hen ¥ was a child T wasnot allowed to mess the placeup It ann
that my mother tells me ths oy e
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She began to remember dreams, though previously she had only rarely
been aware of dreaming “I was sitting in a subway, 1t was dark, an ar
plane was strafing the train A man was on my nght and a woman on my
left, everyone pamehy except we three A bullet hiils the man on the
ight, wounds me in the abdomen, does not touch the woman on my left
Peaple helped me up There was blood 1n back of me

“I was m & classroom, tryng to change things Before I Lnew 1t I
realized 1 was screaming I cautioned myself The hids were not gong
about their proper business I lost my temper I don’t know what I saud
I kept telling myself to be eautious Anyway, I was a failure and could
not get my 1deas across

“I was taking care of someone’s baby I'm trying to make the baby
comfortable with hus head 1n the crook of my elbow No matter how I
fix 1t the baby’s body 18 out nigd

After the patient had been coming to the clime for three months <he
said, “I just don’t hke the 1den of having my blood pressure taken If I
hated 1t enough I wouldn’t come but I do come This s a new approach
I know there 15 nothing physically wrong 1t 1s my way of thinking and
reacting, yet nothing changes Back of 1t all 1s my lieense, otherwise I
wouldn't come every weeh I resent coming If I read a law T always try
to follow 1t, so I make myself come and resent 1t I never make a rebel
lious decision Years ago I used to wish my mother and father were of
more help to me I think that somew here along the hine something must
have happened but I don’t recall what 1t was ”

As she talked more about her mother she became better able to ex
press feelngs about her mother My relationshup with Mother has
changed m the past three years Tamilianty breeds  well, T brush her
off when she bothers me ” At the same time the relationship between the
two became less stramed

Shortly after that the mother had the gnppe but refused to e 8
doctor called ‘Every time my mother turned in bed she groaned and
sighed and refused any help Maybe I thunh 1t 1s a form of enticism (from
mother) and I don’t ike eriticism »” One morming the mother became
exated and unmanageable saying she was much norse I was very
annoyed I told her that was no way toact Itsvery unusual for me to
talk back to herlike that I think she really needs to be spohen to but I

1 very guilty ”
su‘lflfif:mem}t,)g’u \\l.'l’,en I was 8 or 9 years old I did most of the shopping
Mother sent me for a bottle of milk I dropped the bottle Mother sad
I wasn’t dependable and she spanked me I thought she wasyery cruel
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ardn t thought, of thus far yesrs till three or four yesrsago I was think
fn‘?; of sendmf‘ 1oy daughter on an errand and hoping 1 wouldn t be ke
v mother in that regard The relationshup between my daughter and
my hushand 1s 0 free and easy, so different from me &s a‘ chatd with my
patents  Discussion of this brought tears to her eyes 1 dont know
why nothag else does

After the porents maved away her hesdaches became {ess frequent, she
became fess atmtable the flushing of her neck becarne infrequent but
there was no fundamental change n her relationshup to her mother Her

Hood pressure d devated She d to have dreams of
violence death gunshot wounds etc  But I don t ke viclence I felt
like losing ray temper but of course T couldn t’

She did not return to the clie for 8 year and then only in response 1o
our request Her blood pressure was still 186/110 She had lost her icense
to teach the grades the month before I was good and mad * but she
gl retamed ber license 1o teach ¥andergarien subject to one more
phy=ical exammstion  Things ace gong along asusual 1 see my mother
once & week It 13 much better hving separately We are good fnends
There 1s nothung to make me dehnoudy happy nethung that makes me
unhappy Tthink I ve gatten tad four ot five times but T don’t really lose
tmy temper It pa.sesin five runutes

All day I'm a jump ahead While fimshing one jJob Tm thinbing of
the next yet no one 1s rasting me At schoot 1 can st back sod relox

I don ¢ muss my mother that s for sure Half the time I m anxious
tosee mother the other half T go because T thunk I should !

Ten months passed before she was sgam seen 8t pur request A de
taled physical exammnation was unremarhable exeept for her blood Dres
sure of 170/100

Though ber blood pressure was s} elevated 1y was apparent that she
had done s lot of thankung sbout herself and her way of downg things
iii{h“d @’:"d ;::‘i tnsight and was able to understand her own

AN ef BOE W
i € Was not as yet able 1o effect any fundamental

She v as seeing her mother onee in one or w0 v eek;
berevery day thenlfarget . WhenIgonsa d:tey scaul :\;uh!;l; g(s:: ;:lg
Tdon ¢ feel comfortable We make emall talk I watch the time and Mt:
one hour X g0 1 more independent of her She doesn t ke whege [ g

acation 1o the summer with her,
tod b the tast woment. 40 42l her
use I knew sbe wouldn ¢ bike 5y This
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year I smd, ‘You're not gomg to hihke 1t but I'm going there,’ without
feeling guilty »

She also recogmized that she was frequently annoyed—at least four or
five times a day “T don’t really get angry I keep thinking and planning
ahead, not enough time to do everything I get really mad one or tvo
times & month before my persods T don’t really express my feelngs, I
Just say a sentence or two

“I ot mad and shouted at a stubborn ittle boy at sehool and thought,
‘getting mad 15 not going to help ’ ”* She also began to realize that there
were things about her husband which she resented At this wnting 1t 1s
felt that she 15 still making progress Perhaps with more frequent viits
to the chinie & more fundamental change may be «ffected

Summary The patient 1s 2 woman of Russtan born Greek Orthodox
parents, who developed hypertension at the age of 26 n the seventh
month of her only pregnancy Her blood pressure never returned to nor
mal thereaftcr She recalled herself as being a docile, shy, good girl who
never lost her temper or rebelled 1 any way She did not reeall that she
had gotten into frequent fights with neighborhood children up to the age
of 10 or 11 and that the neighborhaod parents all complained sbout her
aggressive behavior

She considered herself close to her mother, tried to please her and felt
under pressure all day long to do things quickly and to plan shead, n
order to avod possible enititsm  She felt gty if she displeased her
mother When she was 31 her parents came to live with her and her hus
band and she felt hihe a child again

After five years as o substitute teacher, she was told by the Board of
Education that unless her blood pressure dropped to normal her heense
to teach would be revoked At the age of 3b she came to the chme for
treatment

For s1x months she came once a week to the cline and one or two times
a year thereafter At first she was unable to recogmze any hostility 18
herself or her dependence on her mother She did reahize than €vcn mnor
decistions which showed some independence of her mother made her
feel gmlty In time she came to realize that she had never actually been
close to her mother and, after her mother and father obtamned ther own
apartment she found that she went to see them only from a cense of
duty On the surface she became better able to be more independent,
with less gmlt but, although she could now recogmze her resentments,
she was not able to express resentment with any facility
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As asmall chuld she bad resented her mother’s constant enticism and
punshment For & winle she nas shle to express her resentment by beat
1ng up the nerghborhood children From the ages of 11 to 2b she made &
tolerable adjustment by model behaviour and by doing welt i schoot
sad 8t work and i her marniage In all this ime however, she restnicted
her fnend_bups to ones found in early childhood and sought nottung new
which mught have mated her mother s disapproval When at 20, she
was about to have a chuld of her own, the confucts of her own childhood
were Teactivated She was determmmed that her child was not gong to
be treated a3 she had been This meant open rebelhon against her
mother and was much more difficult to suppress She developed hyper
tenuion For the next 10 years as her daughter grew up and was allowed
1o develop without restrictions the patient felt more and more gwlty
becsuse of her suppressed vesentrnent agnst hetr mother, which was
made noree when her mother came to lne with her After three yearsin
the chie she was yust beginning to get some inmght imto these matters

THer blood pressure was stiil elevated but st 1shoped that further therapy
might effcct improvement

CASE26 Hypertension aswociated wuth depresston 1n @ 48 year-old
woman whose blood pressure apparently mantamed at lerels
higher than 1707110 for 11 years reverted o normal wn assoct
aton 1clth freely expres<ed hostilily to her husband Following

duorce and remarriage her blood pressure rematned normal Jor
‘more than fwo years

? ( —~

OTTTIGE!

Died \n \nfancy

re"gx:dpntleng was & short buxom waman who from a distance appeared
- motherly and warm In conyersation however she was foref )

309 PO 1ive but wn & very polite and affable way e
She nas born in Ru

ssia the exghth of 10 cluldren The first five sblings
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died 1n imfancy, making her, 1n effcet, the middle of five children, there
being two sisters 12 and 8 years older and two brothers 5 and 3 years
Yyounger

Her father was an only son of an Orthodox Jewish family He wasa
well edueated, scholarly, rehgious teacher who had scarcely any finanaial
ability at all His attributes made hum well respected 1n his native com
mumty, but failed to achieve this for hum in New York City He took
refuge from the strife of daly hving by being “sich all lus hfe,” according
to the patient and at the age of 56, when the patient was 13, he died of
asthma

Her mother was a pretty, but domineenng, unhappy woman, who
made all the famly decisions It was she who decided the move from the
Uhkrane to the United States She came alone and after four years sent
for the family The parents quarreled about their finanaal difficulties
and their sexual relations "The mother was bent on avodmg further
pregnancies She died of pernicious anema when the patient was 18
years old The oldest sister took on the responstbility of canmg for the
younger children and was a source of emotional support as well to the
patient

The patient was a frail, sichly chuld In addition to the usual childhood
diseases she had pneumomia soven times before she was 10 years old She
was frequently boarded out” with non-Jewish families where the
Jewish dietary laws did not prevaul, in order to be “fattened up ” In her
home, food was never plentiful

She was always the father’s favorite My father raised me to be 8
prima donra I was not destined to work ”” Of all the chuldren the patient
was the only one who recerved prano lessons despite the poverty

On her arnval 1n New York at 12, she started school for the first time,
Jews having been excluded from school 1n Russia In three years she
completed five grades of grammar school, enjoying school and downg well
but at 15, she was forced to get her working papers and go to work I
was miserable, working 1n a sweatshop I was no longer a pnma donna ”
For two years she worhed 1n the sueatshop, then got a small clerical job
on a newspaper For three years she had two of these jobs 1n succession
but was fired from each one when 1t was discovered she was Jemish ‘I
was unhappy shy and ternified of people *

The patient was slow to make friends and contacts outside her family
An attractive girl, she was too shy to accept invitations from boys for
dates until she was 17 Even then she dropped any boy forthwith who
pttempted to kiss her She knew very httle of sex and what she did know
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made sex seem dusgusting to her When <he was 13, at & time when ghe
hared 5 bed with her sister she was anskened one meht to find };)"
sster having intercourse with » boy fnend Her mster repeated this
sesers) imes during the next month much to the patient s <hock and
revilsion At 1336 she began menstruating without any prevous
knawledge Her sster told her, “\ow you're n for 1t ' She never had
pam or diccomfort with her menstrual periods

When .hie was 20 3 eats of age she met her future hushand whovasthe
same age He was the youngest of seven children born i Poland, & by
and tumd boy who had few fnends

The patient felt with tam & common bond of loneliness Both weren
cxpenenced sexually Sevuslintercourse which was attended by fear and
it resulted 1 pregnancy so they were married

The marmage was not a heppy one He vos npd demanding and
penunous She i liked to quatrel and gave n to hum to heep peace in
the famuly She had witnessed constant quarreling between her owm
parests xud the had resolved not 10 let her marmage follow this pattern

The patient became less shy s she grew older found that she made
friends easly and that she was con.adered desirable company by her
fnends Her husband however was always enties! of her fnends and
made them feel unwanted 1n ber house

She was very anxous to have more children but he was fearful of bemng
usable 10 {eed them so he d withd
23 & means of preventing conception

At age 29 fotlowing a cholecystectomy and an appendectomy, she
becatae depressed for s penod of tno months After o spontanecus re
covery she became more aggre.sive with her husband and mnsisted on
having another baby A second daughter was born This was durng the
economic depression Alsa despite her husband s objections she became
more active outside the home She partieipated commttmity affairs
and took part 1n relief actvities

Five years later she became deptessed agam feeng caged in ** After
spending exght months 1 the country she felt able to retum to her active
bfe 1n the communty At s pomt her husband lost hus ob as & dress
cutter and 1t w23 she who appled for relwef

Four years later their older dzughter marmed The
[ miyints

norrhea deyelo;

age of 41 the patient came to the New g{ﬁ}.ﬁ?ﬁsﬁf&fﬁ?ﬁ?&é}fe
aftersards s utenue hemonhage ovcurred requinng admission to anothe{

1 on setual

Patient approved,
nson 1 the house
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hospital for treatment and a radium menopause was induced A vaginsl
plastic operation was performed at the same time

She returned to the New York Hospital with severe menopausal symp
toms (hot flushes) and an exacerbation of the pain in her jonts For two
years she was a regular attendant at the Arthritis Clinic, where hormone
replacement therapy with stilbestrol gave her considerable rehef from
her hot flushes and joint pams

When the patient had married she was a thin, small gt She had
steadily gained weight throughout her married hfe so that she was quite
obese by the time of her first appearance at the New York Hosmital,
weighing 777 kg (height of 150 em ) In later years she was not mfre
quently aware of msatiable hunger and compulsive eating Her blood
pressure at the time of her first visit 1n 1941 was 160790, pulse, 96 The
nose showed a pale, congested mucosa with a clear, watery discharge
The remainder of the physical examination was entirely normal A second
blood pressure a few months later was 170/100

Her Iife at home did not improve Her husband had agam found em
ployment and her activities outside the home were curtaled not only by
her physical symptoms, but also by the ] d need for her t;
activities He was agam more cntical and demanding Sexusl relations
continued to be unsatisfactory

Two years later financial msecurity led the couple to take over a small
business 1n the South This experience was a falure They found them
selves talung advantage of the Negro customers despite the patient’s
feeling of sympathy and distress for their underprivileged status More
over, the patient felt that the long hours at the store were forcing her to
neglect their 12 year old daughter She suddenly became mtensely de
pressed and began to have episodes of feehng faint At that tume she was
told her systolic blood pressure was 220 After three years in the South
she returned to New York to Iive with friends, leaving her husband be
nd Her oldest daughter, now married took over the care of the
younger daughter

Two years later the family was reumted in New Yorh The earher
problems were mntensified by virtue of the hostile contentious attitude
of the younger daughter The patient feeling gwilty over her falure as &
mother, became depressed again and again sought help at the Nen York
Hospital 1n 1948 when she was 48 years old

Additional symptoms were diarrhea, rectal pamn and bleeding hot
flushes, headaches and a sense of inner trembling Blackout spells re
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turned and her depression deepened She {ost mterest 1n her surroundings
and became unable to concentrate She thought of smede
The eye grounds showed mimmal erteno-yenous mehing but were
tberwse normal The beart was not enlsrged, normal thythm was
present with heart sounds of good quality There was o soft apieal gys-
{ofe mormer which bad been present 1n 1941 The lungs were cleat
except for medyum drv rales at the nght base postenorly, which remaned
hanged throughout the & five-year period The shdomen
was normal exce pt for the choleeysteetomy scar in the nght upper quad
rant Rectsl examination revesled evternsl hemorrhouds snd an anal
fissure The remminder of the exatmunation wss normal
In the laboratory a blood count unnalysis and Mazzm were nor
mal The electrocardiogram was normal The chest < ray indicated
shight enlargement of the feft ventnele but was other wise normal A
barmm enems, was normal A proctoseopy confirmed the presence of a
fissure 1n ano
She was referred o our chme which she sttended for five years at
fitst at weekly intervals She wasalloned to talk about her problems was
men tional support and and o correlation of emotions
with her blood pressure and other symptoms was attempted At the
begmning of each interniew the blood pressure was recorded 1n the supine
posttion 1n the nght arm The pressure nas recorded repeatedly over a
penod of weveral minutes until the readings had stablized It was ot un
comumon for the pressure to fall 20 o 30 ram systolic and 10 to 1> mm
dia.tolie 1 that period of time At the outset the pressure ranged in the
regon of 160 to 200 systabic over 100 to 115 dhastobic In the last year the
leve ranged from 13510 160 over 80 t0 90 When she first came her maim
¢ancern centered on her younger daughter s rebelhious attiude After one
Jear 1 the chinie her blood pressure was 170/90 and her depre= 10n nas
hanged She 1obave headaches and blackoud spells It was
formulated to ber that her deprcssion was endogenous and that )t would
1t eventualy She acee pted this formulabion without comme nt but
twodayslater wrote an explosive letter to the effect that herbusband way
the cause of her troubles that she had known 1t all the time but had
pushed 1t to the back of my mind 10 osder not to face 1t She dearded
to dworce lam This demsion was not encouraged by her physician bug
the was advised to express her feelngs directly tolum 1e 1o ¢ her ie“
per She found this almo~t impossible to do For the first time she me;{n;
mzed the effect on herself of the constant, tuchering botween her own
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parents and her early resolution not to repeat the same pattern in her
own marnage She also felt foolish at the 1des of expressing anger aver
mnerdents that might have oceurred 10 to 20 years earher but about which
she still felt strongly

Once she did engage 1n an angry outburst The following day her blood
pressure was at a new low—154/88 Though her husband had been
warned of this previously and had been advised to encourage her to let
her express herself, he was unnerved by the experience He became afrad
of her, avoided her and took pams not to be left alone with her She went
around with “murder 1n my heart,” and was actually afraid she mght
harm her husband She was still depressed and became alternately pre
occupied with suicrde and murder

After a few months of this she developed a severe epigastric pam, un
reheved by sedation, hourly feedings of mulk and cream, or by alkah

The next eight months was a stormy period At times they got along
quite well, even to the pomnt of enjoying mutually satisfactory sexual
relations for the first time in thewr married hfe Most of the time, however,
the patient was intensely enitical of her husband She developed periods
of insatiable hunger, when food would give no relief, and bouts of diar
rhea alternating with constipation, assoctated with bleeding hemorrhoids
On one occaston she developed a fecal impaction which had to be broken
up manually Blackout spells and palpitations continued Occastonally
when she managed to express anger at her husband her blood pressure
fell to the neighborhood of 152/88

She also developed vagnal bleeding which required admission for 8
dilatation and curettage The pathological finding was benign hyper
plasia of the endometrium While 1 the hospital the blood pressure fell
to & new low of 110/74 On returmng home she was ‘ frustrated and
afraid”, the blood pressure again was 175/100

In the her second daughter was contemplating a marriage
totally unacceptable to the patient’s husband Arguments over this pre
cipitated o decision on the patient’s part to leave her husband, which she
did shortly after the wedding The daughter was already pregnant and
needed help 1n her new home because of a persistent +agmnal bleeding
The patient moved 1 with the couple, but the daughter remgined an
explosive rebellious person The new atmosphere remained difficult for
the patient until after the child was born, at which pomnt she felt free to
express herself to her daughter Her blood pressure fell to 145/85

1t 15 noteworthy that despite her personal difficulties and her many
physical complaimts, the patient was always able to make friends and to
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them Throughout her difficulties <he always rasmtaimed a sense of
:::or except 1 tg:e depths of her depression Penpl’e seem to hke me
They like o taik to me and hear what T have to 58
She had an attach of fiank pamn, charactenshe of renal colie, and was
agan admitted to the hospital for study The biood pressure was 155/85
A complete physeal examnation revealed no new findings and labora
tary tests wncluding an miravenous pyelogram, were normal
Duscoutaged snd depressed she thought of returmng to her husband,
but after seemg hum & few times her blood pressure rose to 190/100 and
ehe was adwn<ed not to see him again In three weehs her blood pressure
was again 140/80
Suortly after that sbe met o wan & {ew years ber senior, 8 wdower,
What ¥ ve been looking for oll ty hfe, an intelhgent, refined land,
tolerant person Interest was tmsmediate and mutual ¥ felt at home
with hirg * She ditarced her husband and remarned
The adjustment ta her new hfe was not sltogether smooth Her hus
band a chuchen farmer was 1n severe finsncial difficulty much of the
fune At tunes she wis depressed Ivevertheless 1n her new and warm
telatonshup with her second husband she expressed herself {reely and
for the next three years of ohsersation the blood pressure ranged between
12070 and 140/80
Summary The patient hiad grown up n an atmosphere of fapuly stnfe
and isecunty which engendered an athitude of bitterness and hostility,
balanced by en overnding determination 10 keep the peace Added to
this was & dependent nature 1n need of support which her first husband
was unable to grve She felt unable to even express opinaons te hem Her
bfe eeemed devoid of satisfaction Resentment buslt up over a penod of
32:;’3’5 Hypertension depression and n host of other symptoms devel
0]

Through the five year penod of ber attendance at the cime she
learned to hnow a good deal mare about herself and her way of dealg
w1th ber Lfe situations She was able to become wdepeadent enough 1o
separate from and divoree her husband Her dependency needs were not
&nd could not be adequately satisfied by her daughter nor by the chime

but she was better able to express hersell Indeed direct expression of her
on Tapy wBs

Pressure

Finally she nas able to find a
wap should be and who was able
g fer adjustment {0 ths man

¢ sath & fall 1n her blood

man who fulfifled ber 1dess of what a
to fulfdl her dependent needs In ma}.
che was able 10 learn from hey Previous



204 LIFE STRESS AND ESSENTIAL HYPERTENSION

experience 1n that she expressed herself directly, even if prodded by the
development of symptoms, thus avoiding the necessity of repressing her
feclngs She also learned that expression of feeling and of differences of
opinton was not necessanly a catastrophic occurrence Although she can
not be said to be a well adjusted woman, she has come a long way toward
learning to hive with hersef The most strilang result, however, 1 the
establishment of normal blood pressure 1n 5 patient who had been hyper
tensive for many years

SUMMARY

Our survey and follow up study of 114 patients with essential
hypertension 1s 1n substantial agreement with other published
serles It 1s the general concensus that 1t 15 a disease which begins
m the first half century of life that there 15 a predommance of
women and that the symptoms, although quite charactenstic of
the condition, have little to do with either the height of the blood
pressure or the rate of artenal or arteriolar degeneration More
striking, 1t appears that nerther the height nor duration of the
elevation of artenal pressure provide a reliable indicator of sever
1ty or prognosis Unaccountably some patientslose their evidences
of hypertension, even after years of known high blood pressure
Posstble explanations for this and considerations of treatment
will be presented 1n the next chapter

A study of personality adjustment among the patients with
hypertension did not delineate any characteristic personality
«type”, but ylelded strikingly similar data as regards values,
attitudes and way of ife By and large the hypertensives had
grown up feeling the need to excel but at the same time to av ord
conflict or too vigorous self assertton These strivings, often op
posed as they were, led frequently to dilemmas and were manifest
by wary, tentative and non commuttal attitudes with respect to
\mportant nterpersonal relations and major endeay ors n life

In the present series the 12 per cent of patients who lost all
evidences of hypertension appeared to have developed a more
confident and relaxed approach to life, a more optimstic outlook,
and an 1mproved capacity for self assertion



CHAPTER 1A

TREATMENT OF ESSENTIAL HYPERTENSION

 APPRAISAL of the results of treatment 1n essential hyper
tension 1s difficult because neither the fevel of artenal pres

ure nor the presence or absence of symptoms reflects with suffi
crent teliatnhity the course or outcome of the disease 1n any gen
subjeet Thus the goals of therapy are not unmedately obvious
One might reasonably attempt to prevent the development of
atherosclerosts to modify the height of the blood pressure or to

alleviate the madental symptoms that a hypertensive patient
mey have such as headache gdd leepl

[t plessness or muscle
tension Up to the present, most therapy has been directed toward

lowenng perpheral arteral pressure although1t18 still not certam
that lonenng the pressure 1> capable of shorteming the disease
process or of alleviating symptorns if they ewst

In this connection the results of the study of Hoobler s group
referred to earhier {65) are of <pecial interest Hoobler reported
on the records of 117 patients at the Unnersity of Michigan
whose 1matwal diastolic pressure was 110 or higher At the end of
the 10 years 50 per cent of the patients were still lving The
umstial height of the blood pressure bore no relationship to the
survival rate or to the development of vascular compheations
Arother interestng pont was that the level of blood Dressure in
the-e patients once established tended to remam m the same
ran,e until death Those who developed vascular damage con
tived to diplay a blood pres ure approumately within the same

Tange over a perod of years but so also did those who did not
develop vaseular damage

1t may be that siming treatment at lowenng the level of blood
205
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pressure 1s justified by the fact that congestive farlure 1s such a
common cause of death mn artenal hypertension Possibly the
occurrence of fatal strohes and coronary thromb may be favored
by a high arterial pressure although the surv ey of Sigler does not
support the notion that coronary occlusions occur more commonly
among hy pertensiyes than among normotensiye patients and that
the ewstence of hypertension adversely affects prognosis (147)
The largest area of agrcement among chnteians concerning st
tempts to lower the blood pressure includes those with rapidly
progressive mahgnant hypertension and patients suffenng from
acute complications such as congestive failure, encephalopathy
or a recent strohe

In evaluating presumed changes in blood pressure level 1t must
always be kept 1n mind that occastonal readings obtuned m the
doctor’s office may not reflect whether an mndividual’s blood pres
sure 1s high or low as he goes about his daily bustness

CASE 27 1Wide differences an lerel of blood pressure depending upon pa
tient’s reaction to the windidual who measures i

A 26 year old Armeman factory worker provided a graphtc example of
the difficulty in evaluating blood pressure levels obtained 1n a physiclan’s
office This patient’s arterial pressure was mvanably elevated when the
determmation was made by s regular physician, o hindly but rather
stern and quick moving individual Even after ntrayenous injections of
Sodium Amytal, with strong reassurance, hus artesal pressure rematned
fugh, as shown 1n Figure 33 When, on the other hand, another physician,
whom he considered more sy mpathetic, took the blood pressure 1t was
repeatedly and consistently much lower

There was occasionally observed a 1 1 relation between some
symptom and the elevation of blood pressure In such subjects 1t
appesred that mferences could be drawn about the level of blood
pressure dunng ordinary daily activities

CASE 28 Rarely demonstrated correlation betuen symptoms and Jerel of
blood pressure 1n a maddle aged hyperiensite man

A 53 year old fur cutter complained of sttachs of hghtheadedness”

five months prior to hus first viait to the hospital He was found to have

hypertension, 160 mm Hg systohe and 100 mm diastolic In Digure 34
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lower blood pressure while a temporary shuft of physicians effected a
profound jowenng without drugs

are shown the varsations in blood pressure recorded m this subject over
a period of txo years The correlation of high readings with pddiness 1
clear and hence the presence or ghscnce of mddiness wn this patient neob

ably alows of ferences concerming the relative heght of the blood
pressure

Ereept m such occamonal patients, honever the proper evalu
ation of the course of the blood pressure must await the develop
ment of an wstrument which will make 2 record at frequent 1
tervals througt the day ferably without the patients
awareness

A good deal of confusion about the trentment of hypertension

hos reeulted {rom failure 4o take mto account the knowniedge that
occanonal blood pressure readings may Bot be repre entative,
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Fia 34 Correlation of level of artersal pressure with the occurrence
of attacks of “dizziness” 1n a 53 year old man

and that the height of the blood pressure, 1 any case, may reflect
poorly the progress of the disease Despite ths fact, and the lack
of conclusive evidence that lowerng the blood pressure per s
would be of benefit to this patient, most therapies are directed
toward achieving lower blood pressure levels

DruG THERAPY

The “antipressor” agents which currently enjoy widest use are
1 bydrazinothalazine hexamethomum and other ganghone block
ing agents and dernatives of veratrum, ergot and rauvolfia
The evaluation of these agents 1s difficult because they have
various widespread hemodyname effects w hich are incompleteh
understood, so are the implications of thewr effcets on the health
and durabihty of the human organism as a whole

Excellent recent reviews of the pharmacodynamics of these
agents are available (90-92) L hydrazine appears to affect pn
manly penipheral vascular resistance but 1t does not appear that
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1 thereby necessanly reduces eardiac work since tachy carcha and
snereaced cardine output often sppear A sypdrome <umlar to
Tupus ery thematosus has also been obeerved m patients recenving
1 hydrazme (93) Thus it 1 lthely that subtle effects throughout
the hody are produced whose potential benefit or hazards will not
te discovered for come tume

Agentsn the veratrum group have a vanety of depressor effects
on blood pressure mechamsms Usually both cardiac output and
penpheral resistance have been found to be decreased as has repal
Bood flow There 15 al o evidence of visceral pooling

Hevamethontum and other agents which block autonomic
gangha mterfere with adaptne hemodsnamic adjustments and
alsa reduce eardiac output by mducing a pooling of blood on the
venous 1de of the circulators tree (94 93) Thes slo mmpede
responses of the adrenal medulla and other functions medinted
through neural meek ms whose fications have not been
fully explored (148)

The ergot denvatives presumably nhabit central ssmpathetie
tone but therr antipreseor potency 1n oral dosage has not been
impresve Recently in a double blind placebo controlied sertes

Colmore and assowiates failed to wdentsfy any reduction of blood
fre-sure attributable to subl 1 ad

ration of one of these
agents (96)

The currently popular raumolfia dematnes interfere with
some of the reflex pre sor adjustments but their direct effects on
betnod, h are not pronounced Although they
may bmulate gaste acd secretion (149) and provoke nasal
congestion rauwolfia denvatives have a tranqulhzaing action on
the central nervous system which 1s different from that of bar
biturate edatnves, (97) but it rematns to be <een hether Ray
wolfia wall prove more u eful than phenobarbital m the man

sgement of the hypertensive patient or 1n mterferin,
w
progress of the di ea ¢ el the

In Chapter V an account bas been grven of a lasenng of hlood
Dressre with ineres e wn reral blood fow in z2ssociation with re
laxation and pleasurable fantasies follosang, the ratras enous ad
minteation of Sodum Amgtsl Barbsturates exert a rewnforewn,
eftect on parasympathetie responses 1n the hy pothalamus and (§

)



210 LIFE STRESS AND LSSENTIAL HYPERTENSION

a degree, may mhibit sympathetic reflexes, but this action 1s
minor in comparison to therr effect on higher centers, where they
possibly imhibit cortical mfluences over the hypothalamus and in
any ease produce an effect grossly resembhing that of alcohol (43)
Both agents induce a general feeling of relazation and well being
uniess the patient’s attention 15 focused on unpleasant topics
Under these circumstances the mdividual’s reactions are ikely to
be exaggerated, mcluding the response of the hlood pressure

Schroeder, 1n a recently published book (98), has presented the
case for chemotherapy of hypertension He has used agents o
various combinations for speaific indications, thereby attempting
to tap the beneficial properties of each without emphasizing their
undesirable effects The difficulties of evaluating chemotherapy
m essential hypertension, especially with ambulatory patients,
have been pointed up by the study of Shapiro and Grollman n
which they found that the lowerng of artenal pressure following
the admumstration of hevamethomum and 1 hydralazine 1
amounts recommended for ambulatory patients was equalled fol
lowing the admimstration of placebos (67) The powerful effects
which have been observed following placebo admimstration mahe
1t likely that placebo control by the double bhind techmgque 15
necessary before the pharmacodvnamic effects of antipressor drugs
can be adequately evaluated

With respect to blood pressure effects, perhaps the most rele
vant question would be whether or not these antipressor agents
blocked the pressor response to stressful life experiences Already
on page 1001t has been ponted out that the effects of 2 stressful
mterview may break through the established depressor action of
hexamethonium bromde Also using the stressful interview as 2
stimulus Bagwell (99) and assocates found that hypertensne
subjects shoved as great pressor responses to mterview while
taking 0 25 mg of reserpine four times a day as they show ed with
out the drug

Of course the posetbility evists that any of these agents or
combimations of them may exert subtle salutary effects on the
course of hypertensive cardiovaseular disease quite apart from
therr effects on the blood pressure It 1s too carly to discard any



PP ATMENT OF ESaENTIAL HY L RTENSIN 2Ht

of them On the other hand 1418 doubtful that the practicing pin

qean tan count on very much benefit to fus patients from the
routme w.e of antipressor agents 15t a ponnd thereby tao wduce
deagreeable wwmploms N MM meR and women who would
olbernace five out o reasonibly long hfe wpan in comfort 1lis
efforts mas al o cause them undue anuety wnd unnecessary finan
aal dranr Moroter <ome patients may dey clop coronary m
cufficiencs cerebral yascular accidents ot furiher yenal damage
Leeause of 1educed blood o mduced by seme of these tpents
These w au geute phase with encephalopathy  eercbroy a~enlar

acerdent or pulmonary edema may benefit most from drug ther
ap

Dierary PROCEDURES

he nce diet of hempner (100) and other detary repmens m
which alt intake 15 stretds reduced are stifl widely wed at ol
stages of e~ ential hypertension Although placing o patient with
early escential I pertencion on the unpalat ihle Jow <alt diet for a
period of months 1« hikels to achicre 3 lowening of the blood pres
sure the evudence suggests that the effects of «ueh reimens are
temporiry af best (101 102)

Such temporary bencfit~ mav however have valuein the treat
went of the mahignant phase of ewsentinl hvpertenagn There 13
wame evidence that the yaceular damage dunin,, malignant byper
10 10n <0 be mmmzed if the blood pressure ein be held st o
tow Jevel (103 104) Therefore any effectss e I potenstie mer ure,
wchading vigorous chemotherapy  dietary theraps i\mpw\heo'
tomy  adrenalectomy  or pyrogen theraps  muoht protect the
patient « vessels untdt 4 remwevion w the dience ocowrs In faet
Rex er and us a5 ociates have ob erved <ub idence of the et
ithy and other mamfestations of malignant iy pertension dumxw‘g

P yvchotherapy with am; royement
went (10> Even ok p. g parennh been e

PP v been re bl

(Iln )-m\ehor.xtmn of the malignant stage of e-sential perm‘m:;r

,:,nnf::(chfa{;}\;hn“n1’): trihing ymprovement m hy pertensive
wing lobotomy and

studed by Dy 3 Y n( reen of \mstc::;'zg"();gguw @ patient
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o degree, may mhibit sympathetic reflexes, but this action 1
minor mn comparison to their effect on higher centers, where they
possibly inhibit cortical nfluences over the hypothalamus and
any case produce an effect grossly resembling that of aleohol (43)
Both agents mmduce a general feeling of relaxation and well being
unless the patient’s attention 15 focused on unpleasant topies
Under these aircumstances the individual’s reactions are ltkely to
be evaggerated, meluding the response of the blood pressure

Schroeder, 1n a recently published book (98), has presented the
case for chemotherapy of hypertension He has used agents
various combinations for specific indications, thereby attempting
to tap the beneficial properties of each without emphasizing theiwr
undesirable effects The difficulties of evaluating chemotherapy
1 essential hypertension, especially with ambulatory patients,
have been pomted up by the study of Shapiro and Grollman 1n
which they found that the lowering of artenal pressure folloning
the admimstration of hexamethomum and 1hydralazine m
amounts recommended for ambulatory patients was equalled fol
lowing the admimstration of placebos (67) The powerful effects
which have been observed following placebo admimistration mahe
1t likely that placebo control by the double blind techmque 13
necessary before the pharmacodvnamie effects of antipressor drugs
can be adequately evaluated

With respect to blood pressure effects, perhaps the most rele
vant question would be whether or not these antipressor agents
bloched the pressor response to stressful life expeniences Already
on page 1001t has been pomnted out that the effects of a stressful
intervies may break through the established depressor action of
hevamethonium bromide Also using the stressful intervien as 8
stimulus Bagwell (99) and associates found that hypertensiie
subjects showed as great pressor responses to interview whie
taking 0 25 mg of reserpine four times a day as they shoned with
out the drug

Of course the possibility ewists that any of these agents or
combmations of them may exert subtle salutary effects on the
course of hypertensive cardiovascular disease quite apart from
their effects on the blood pressure It 1s too early to discard any
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rea. surig attention of the surgeon hnmse 1f ma b0 contnbute to
alutars efieets

The surgical procedure most suddy wad su this country has
been the thoracolumbar sympathectomy den od Iy ~mithuich
{107) Although 1t b been performed on thousinds of piticuts
over nearts 20 vears it 1~ till not po-ible to offer ¥ ersp v FITSY
tion of the bencfit~ of the operation (105 109) One paunt de
enbed as Case 18 1 the pre ent report 1 of speend suerest
this connectior There na no reduction 1 blood pre sure tofiow
g & tilsteral thoracolumbar ~vmpathectomy i\ veirs later
after four years of treatment by micrview m the dimie hor Blood
pres ure fell to normal and was ther after consy tenth recorded
at normal lev¢l« for the ensump two veurs

More recentls hilateral adrenaleetoms haw been prichiced as
treatrent for eential hnpertension (110-112)  \ithough 1t 19
1o ible by this means to tower blood pressure m a rdatinely uns
form and predictable way the need for replacement therpy s
obliterated to ~ome extent the hapoten ste effects wdat Iy wa
means clear that the procedure of adrenalectomy wall prove u-eful
{113) The relief of congestine hieart falure ob ¢rvcd by Iffers
and assocates after a four vear studs of hypertensse prtients
subjected to adrcnalectoms  toking 1~ o the fact that more
than half of their patient who died succumlxd to 1 ~troke (114}
Currently combined ympathectomy and subtotid ydrenalentonm

1 beng tried 100 and 4 fen patients have boen ~ubjected to
Tobotomy {151 152

uratusng or ane Pagrsy wite Ryaror o M
Cenbrat Live Abot sTvr e

Mo ¢ of the 114 prients who ) plaved the usal qtteria for
e~ ential by perten 1omin the stads were ohseried oves 4 penod of
three to sCven vears or until they died Thev were treated prt
manhy by {ace 1o fate 4 cusvons of hife expunences early regol
lections attstude  values and asprrations and of relation tups
sith paents famh emplovers amd 2 “oaiatecs The chap c:p
1 ties of the wudwiduals are summarized  ( hapter VIIT uxl cIr

evenits of heirdi eace s fown 1 Tahle VI In the vl ‘:m‘clrc



212 TII STRISS AND I8SINTIAI HYPI RTY NSION

LEFT EVE
| BEFORE AFTER OPERATION
OPERATION AND PSYCHOTHERAPY
| 2/1/4 9/8/49

RIGHT EVE
BEFORE AFTER OPERATION
OPERATION AND PSYCHOTHERAPY
2/3 /49 11/10/49

Tic 32 Photo.riphs of the fundi i Croen s ¢ 1 ¢ of mihgnint hy
pertension

StraicaL Procrptan

Tivaluation of the results of surgery i hypcrtension 1s subjcet
to the same hazards that apply to other methods of treatment
Not only may the operation iteelf constitute 1 major cvent m the
Iife of the patient but the build up of the operition wnd the
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s dty when they were hsuing troubles Some exchanged wntten
cortespondence with their physician between chime viats

Tn many cases other members of the famly or even emplovers
were brought 1n for discussions with the phyeietan alwavs, how
ever, with the knowledge and consent of the patient The social
cervice department frequently helped mith attempts to get the
ratious members of a farmly worhing together as well as with
srranging for employment, convalescent, care, care of chuldren
while parents were working, ete

Tntravenously admimstered Sodium Amytal was of 1alue n the
alleviation of troublesome symptoms, through mding n the elu
adation of dynamue mechamsms and the gamng of therapeutic
leserage

Considerable 1mprovement was frequently achieved without
the verbal expression of inmght. Many pabents who appeared to
have developed <ome comptehension of the dynamics of theur 3l
ness were reluctant to express their understanding mn words al
though they often conveyed 1t mdirectly to the phyucian

Occasionally orat dos<es of barhiturates were used to gve svmp
tomatic rehef They were usually employed to tide the patient
over a difficult period m tus liness and their use was dicontinued
2% 00D as possible

The depth or significance of the change effected did not seem
to depend <0 much on the frequeney of the mterviens or the over
all duration of the patient physician relationship as on its quahty
the effectiveness of the commumeation and the ability of the pa
ue;:xt to use hus resources 1w developing smproved patterns of re
attion

The most poneriul constructive force m ther: «
denve from the ability of the physiuan and the 211:’13 toe:::\fl(iaz
n the patient a farth n humself apd in g capacity to recognu:
end deal constructively with s problems Thus usuall m g\? zg
a rearientation of attitude and entarled far more thxni o
4ttachment to the physiclan. It included an abiht; on thpersonal
the phymcian to share the anvieties of the panent};\'xthoui :;:ltl: '
te them to tolerate tus dissatisnctions and hostilities \\1th0\§,
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views (which usually occwmred at weehls mters 1) the mam
cffort was to get to hnow the patient, to understand lus motna
tions, values, the chief props of hus <ccurtty system and hus senst
trnities The patient was made to feel welcome and seetire m the
cime Without dircetly <aying <o the physician tried to make his
patient reabze that he was mn no danger of ndicale, ccnsure or
betiay ol regnidless of hus words and actions By taking the patient
sertousls, together with his interests and preoceupations, the phy
<icran tried to enhance Ins patient™ confidence m himeelf and lus
feehng of purpose m hife

As the patient spohe more and more frecly , the physiaan guded
the discusston 1 such @ way as to clanfy one aiter another of
the pertods or arcas of the patient « hfe Impresaons and elies
for futurc smtesviess wete gathered fiom tlungs sad thangs Jeft
uneud mflections of the vowe emphases gestures, shps of the
tongue  meonsistencies  contradietions, non <equiturs, blochy,
diexms wd assacrttions Thioughout this period  the phist
caan guve o patient ample opportumity to an his prablems and
dilemmas but he withheld for the most put am ducet adviee

The mterview <atuafion was as free of ritual as possable Dis
cussions wate not necessativ held m the same ofhie exwh time
The length of the mtusien was not sharply defined Usualh st
Insted  the neqghborhood of an hour but often onhv 15 punutes
aud oecastonalls s long as 2 hows The euly mterviens nue
generally longer than the later ones Ircquenthy the very first
chscusoron was surprsingly productine of lelpful mformation
Tmportint matertil imght be chiertcd of windh the pitient had
heen previousts totally unaware Vecordingly  the first diseusston
was ueually alloved to go on s long as 1t was produeting

\~ treatment progressed, not onlv wis the tunc of cwh mter
view <hortened <omenhat but the mteryal between mterviens
was lungthoned until eventually ~ome partients wert beng <ecn
only at wtervals of six months

Throughout the pertod of chinte attendance howesa the phny
se11m muntuned himself availble for telephone calls My of
the pitients phoned several times a weeh or ¢ven mose than once
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Other more impersonal means of vicarsously expressing agRTC00
were encouraged, including sports such as hunting <bhooting and
bostag, sy olvang waigorous or esen violent achvaty

Beeause of the patient's suspiiousness and <enativity to gym
bols of bemg “puched sround encouragement and support had
16 be tendired with great circumspection Gradually hewever
the physician tned to shon s pabient that tentatine efforts at
asertive achivits 1n s pertnent direction were «afe, and that ke
could relt on the physirian s standing by to lend support duning
possible enses or feehings of pame

The phyvacian was espeaially alert to opportunities to assyre
hus patient, that the management of angtr was withm Ius grasp
1hat be had less need 1o feel resentinl of depmiation rejection,
wdiffercnce and other threats and that henee he could feel refa
tively more secure

For a time the patients secunty stemmed largely from the
cruich that the phvsioan afforded Jum dunng s vulnerabisty
Favorable progress of therapy was indicated when the patient s
needs became less promment and s strength and convietion of
safely inereased

Tnbnef the avms in the management of the hypertensive per<on
in this study became threefold 1) to enable the patient to revog
mze that be felt threatened and hence angry and anxous 2) to
ndicate how when be did feel threatened, be mught, deal with the
danger by more direct snd appropnate action rather than by re
pression and 3) to help him feel more <ecure

Resurrs

In all of the 114 subjects transitory changes 1o the level of the
blood pressure were recogmzed and correlated temparally with
apparently meamngiul events in the hfe situation It wae strlang
that elevations of blood pressure occurred most characteristicall:

10 8 setting where a strong conseious or unconseious need to e:

press hiostsle aggresson was blocked by an all
to placate and heep the peace On the} oy S nced

other ha
fall in blood pressure was often obsery 1 hand & pronounced

ed follow
free expres.ion of agaression o Nostinty owing the relatyygly
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abandoning lum, and by virtue of us own developed personality
and stable Ife orientation to impart confidence that there was a
way of life that was both satisfactory and relatsvely secure

It should perhaps be stated in passing that the physictan did
not have to allow a consciously or unconsciously erotic relation
ship to develop with the patient in order to effect a sustable mflu
ence The patient, however, had to feel he could completely ex
press lus fears and guilt and discuss freely Ius twisted or confuced
drives, sexual as well as other It was essential that he feel per
mitted to divulge fantasies, and 1t was often necessary for the
physician to help ltm become articulate about an aspect of his
behavior which never before had been given voice

Because of the hypertensive patient s tentative and noncom
mittal ways, the desirabihity of making commtments vwas empha
sized Efforts were made to show im that there was safety and
often satisfaction n such commtments and i the spontaneous
exhibition of feelings as they arose

The hypertensive subjects charactenstically gave evidence of
hostility 1n subtle and mdirect ways, such as betng late for ap
pointments, misquoting words said at a previous mterview den)
g what had scemed apparent at an earher visit or complaimng
that no progress was being made When hostihty was altogether
unexpressed 1t took the form of lick of freedom and spontaneity
1n discussion and laconie replies to questioning The pliysician
attempted to deal with such manifestations by encouraging fuller
espression of feelings, taking advantage of every opportunity for
the patient to demonstrate to himself that a freer show of aggres
stve attitudes was safe Such encouragement i the expression of
hostile feelings often involsed nterviews with an associate or
another member of the famuly as menttoned earlier, 10 order to
get the patient properly to apprecate Ins problems The espla
nation of the importance of such assertr eness for the patient, s
peaally when the other person mterviened was the target of the
aggresston, proted to be when sy mpathetically recenved, of great
importance The physician quietly accepted vicarously directed
hostile gestures wathout retahation, gently pomting out the
connection with past experiences and attitudes of the patient
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70 5 10 5 20 2530 35 0 4 0%
THE ™ WRUTES
1J¥ic 37 Response of the blood pressure to a stres.ful ioterves on
130 widely separated occasions The patient (Case 1) ongmally hyper
tensive appeared ta have lost not only ks entdeuces of hypertension

following psyebotherapy 1o the chime but slso hus prochvity for rescting
to stress with a pressor response

years of treatment 1n the chne this patient apparently underwent
5 more fundamental change m attitude than most His change
sas also mamfest 1 his eating pattern During his hypertensive
pettod he had been a corapulsive eater when under stress “Y T'm
leaving o restaurant after a real and the cashier doesn’t look at
me just nght 1t hurts me and T get so mad that T may walk mte
the vestaurant nevt door aud eat another whale meal’ After he
bad fost hus evidence of hvpertension and although he continued

tohe marhedh obese he no longer felt the need to eat, when angn
or humibiated He smud Dow when Tm y

et 1 lore
and T just can t think of food * v ™y appetite
Another patient, deseribed i deteal 25 Ca ¢ 26 after 11 years
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CASE 1

For example a purveyor of iliest merchandise already deseribed on
page 20 was able to cope with many “t1ght spots” but not with the con
temptuous atiitude of s brother 1n law with whom he was forced to
hive At age 40, several months after the episode described on page 21,
and after another particularly humuhating episode with his brother
law, he came to the laboratory with a blood pressure of 165 mm Hg
systolic and 100 mm diastolic The adverse effects of hus repressive pat
tern were pamnted out to lum and he was encouraged to deal with his
problem 1n & more direct way He promptly left the laboratory and re
turned an hour later after “beating up” his brother in lan At that time
his blood pressure was 125/85 He said that he felt relaxed and vinds
cated Figure 36 ilustrates these changes graphically

Ultimately this patient lost his evidence of hy pertenston alto
gether and with 1t s prochvity for reacting to most stressful
situations with a pressor response (eee Figure 37) Dunng his

BLOOD BEATS UP

PRESSURE BROTHER~IN-LAW
160
150
140

130

120

110

toQ

80

80
Fie 36 Reduction of arteral pressure in a hypertensive subject
(Case 1) followng a farrly umnhibited physical expression of aggression
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toomstently sbove normal In each, 1 sssociation witha changed
attitude and onentation, the readings became normal and stay od
50 exeept for tramsitory Teactions to speafic stimult Tins change

took place without operation and without drugs, but during at
tendonee at chme

As was pomnted ot earher, treatment consisted of encouraging
the patient to disouss hus life and tus problewms, and tus eatly re
fations with Ius parents siblings and others Unconscious matenal
was ehated from drearns and assoeiations He wus sllowed to
express hostility as freely as he would and the doctor maintained
consisteatly & supporting, {mendly sthitude Frequeatly other
members of the family were seen and their support enlisted, if
possible In Table VIII are summanzed pertinent data concern
ng these 14 mdmnduals

It 18 significant that except for patient 1 desenbed on pages 20
and 21 the e subjects did not lose their tendency to react to situ
2bonal threats with hypertension but they were apparently able

fo resort to this reactton only on oceasion rather than to adopt it
252 way of bie as they had formerly done

CASF 29

This tendency 18 Wastrated 1 Tagure 38 by & 50 year old munietpal
enployee who was born into o restrained family with a domineering

rhen s

W u T e
A é |

v e
Fia 38 Day to-d: Y
16 2y 4y vanations 1o blood pre
tensive who uitimately 1o longer pave maﬁfﬂ'if‘ & labtle hyper

e e

M unm e
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of known hypertension before she came to the chnre, continued,
during two additional years of close observation, to show eseen
tially no change mn her blood pressure Suddenly, however, her
blood pressure fell to near normal manometric readings on two
accastons when she was able to express freely her resentment
toward her husband After two more years, o dioree, and other
readjustments as told in the case desersption, she becime normo
tensive and remawmed so for two years of further observation

In all, 14 of the 114 closely followed patients became and have
remamned normatensive All of these mdividuals mitally displayed
the usual evidence of essential hypertension, wcluding blood
pressure readings consistently higher than 160/95 and no signs of
primary repal disease, endocrine tumor or congenttal vasculer
anomaly Smce, however, as has already been pomted out, ne
can only know what the level of blood pressure 1s when it 1s being
measured, 1t 15 possible only to say that when ne first come
contact with these 14 subjects their blood pressure readings were

TABLE VIII
Foyrieen Patients Who Lost Thetr Evidences of Hyperlonsuan
hinown Dura Duration of
Ago When g on’or Hyper- Total Poriod N orma 10
oo 9 | S0 | IR | gm0 NG ey,

1M 34 12 7 3
16 M 2B 4 4 3
17 M 17 1 5 4
18 F 40 10 6 2
21 M 23 1 7 G
26 r 41 15 [} 2
29 M 47 2 8 4
43 M 38 1 ] )
44 M 23 7 6 5
47 | M 3t 3 5 4
67 F a3 3 6 4
88 | M 15 14 4 3
108 M 48 1 3 2
113 M 23 1 2 1
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dastolie blood pressures of 35 of 44 patients with hyperiension
Eught of the group exhuibited an elevation in the blood pressure
dunng the penod of placebo admmstirabion A fen patients re
<ponded with strhangly lowered levels of the svstolic and dunstolie
pressures whach remamed low not only dunng the admimstratian
of the placebo but for several weehs thereafter Voreover, many
reported & marhed reduction 1n symptoms One patent, Lnown to
bave had hvpestension for 18 years with blood pre.sure readings
85 high a5 2107130 had an average pressure of 161/97 dunog the
Iast weel of placebo admimstration Subsequentls the pre.sure
remsned low and averaged 143/84 shen the patient had already
been two weehs without * medication

Throughout the period of study the patients were given words
of encouragement and reassurance concerming the efficiency of the
substances admimstered and they were encouraged to discuss
therr complaints fully 1t should be clear that not onls must
caution be exerciced 1m atinbuting o {asorable effect to the phar
macodynamic action of an agent admmstered but stmdar eaution
must attend the appraisat of effects of the patient physician re
fatwnship Changes m the patient end s responses man be sub
#1810 obervation and analysis as i the study reported here but
they do mot necessanly estabhsh the vakdity of one or another
theory of psychadynamues \ether can the physician safely as
sume that s emphasis in treatment nas the factor chiefly re
“popsible for <alutary effects Expenence mdicates that the same
degree of waprovement 1 the patient may be achieved by phy
stans holding widely divergent views on psy chadynamics and

usng aliogether diffcrent methods n mampulating the patient
physician relationstup

Sumsary
The difficulties m evaluating the thera
3 py of bypertension
been emphasized Although the most wudely accepted cntc:;e
of cuccess 15 a sustained owening of Yood Tressure there 35 .
proof that prognoys 18 actually altered thereby In fact the .
dn\rfr‘f endence‘ m;la\i)\y that of Hoobler nhich suggests ﬁ;:
rences 10 level of artenal pressure within th
e hypertensive
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mother who never alloned hum to express anger He gren up earnestan
comphant 1n contrast to s independent, self reliant older brother wh
did well n business At 36 he married a school teacher, temperamental]
stoular to us mother, who emphasized lis hnutations, made him tak
speech traiming and refused to divulge the amount of her salary to b
She and his mother did not get on “I was caught between tv o stron
women ” Hypertension was first recogmzed when hus job as a meter
spector, which he had held for 28 years, was threatened bv a pohitics
change

In the clinic he was g en strong reassurance and support and was en
couragred to express freely hus feelngs Moreover, long discussions of by
recollections and relations to hus mother were undertaben His wife na
called in and her support was enlisted As he became increasingly relaxec
and self confident duning treatment, successfully defying his boss a
work, he noted that his wife was “softentng up * His blood pressure re
mained normal for the next four years except for brief episodes of eleva
tron assocsated with specific threats On one occasion s blood pressur
rose to 165/110 during discussion of his more successful brother Or
another oceasion o less marked rise mn blood pressure occurred followmn
a psychol ] testing p lure which he felt revesled madequacte:
m hum

With respect to 8y mptams, complants and bodily changes such
as giddiness, headache, vertigo, palpiations, dyspnea, muscle
pams and aches, constipation and cobesity, roughly 40 per cent of
the patients improved over the pertod of study

Tt 15 clear from Table VI that those 40 per cent of patients nho
achieved 2 lowered blood pressure were not necessarily among the
jounger group or among those with the shortest duration of
known hy pertension

Discussion

Although 1t 15 elear from this study that many patients felt
better after the penod of study than before, and a few had Jost
their evidence of by pertension 1t 15 dfficult to know whether or
not one can attribute the changes to any thing that was done by
the physictans The favorable effects on blood pressure of the
admmstration of placebo agents has already been dwelt upon
Garb (115) was able to achieve a decrease m the systohe and



CHAPTER M

GENERAL SUMMARY AND FORMULATION

WIDE vanety of \asomotor and hemodvnamie disturbanees
1nman have been exapuned from the standpoint of thewr re
lation to adsverse or threatening hife experiences 1t would appear
that cardiovaseular functions in general are ighly responsine to
meamngful events and that a host of arrhythmias and penpheral
aseular disorders taay anse largely therefrom The vanous hemo
dypamic mechamisms have been shown to respond to «ituations
nhose force dernyes from their meamng to the individual in much
the <ame way as they respond to tangible stimul
‘The major emphass 1 the pretent study has been on the cln
“nve syndrome called essential hypertension It 15 recognized at
the out.et that data bearmg on perspheral artemal pressure and
pressor mechamsms do not necessinly bear on the processes of
vascular degeneration which often accompany sustmned elevation
of artenal pressure Elevated artenal pressure has beun wdentified
 a.soviation with several more or less well understood disturb
ances 1 the blood vessels glands of nternal secretion or hdneys,
but by far the most frequent instances of sustamed hlood pressure
elevation have been found to oceur 1 the absence of these strue
tural lesions The common form of hypertension ealled ecsential,
has been found o be ascomated “arymg degrees with degener
atne changes in the artenoles here and there m the body but
manly m the hidneys There 15 seen however np predictable re
tationship between these changes and the hexght, of the blood
pressure or the duration of hypertenstan Nesther can the course
of hypertension nor the Likebhood af death from the diseace by
precicted in the early stages although in genera) 5t has b e
linbly observed that the mare labile the blood Pressure, the i:t:e
the prognosis 1t has also been noted that the most oy e,rll) “ er

nerv
3
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range do not correlate with the progress of the disease or the ul
timate outcome (65)

Antipressor drugs and surgical operations on various portions
of the sympathoadrenal system have not gone far toward solving
the problem of therapy n essentinl hypertension Perhaps the
most promsing therapeutic approach 15 toward the patient as a
whole and his general hfe adjustment Even here, honever, the
results of therapy are only suggestive and 1t remams to be shown
that the pathophysiologic process i essential hy pertenston can
be mgmficantly altered by any currently available measures It 1s
noteworthy that virtually all treatment programs, diverse as they
are and usually enthusiastically reported by their proponents
have, as a common denomunator, a firm cooperative relationship
between the patient and his physician

Vigorous muscular exercise 1s mterdicted by most manuals on
the therapy of essential hypertension There 1s httle evidence to
support the supposed adverse effects of exercise, honever, and as
ilustrated in Chapter IJ, exercise 1s a most rellable way to reduce
peripheral vascular resistance Vorcover, the data presented m
the present chapter indicite that relatively umnhibited expres
stons of aggression, vlearious or otherwise, may be assocated with
a lowenng of arterial pressure Therefare 1t mught be reasonable
to suggest preseription rather than proseription of vigorous
museular effort 1n essential hy pertension 1 those patients whose
hearts are well compensated and not enlarged
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tenston (120) Pichenng s review of hus own and other recent data
attempts a constructrne working concept of hvpertension and 1ts
relationship to vascular disease (121) Most of the data deme
from the study of evpenmental animals rendered hypertensive by
avanety of mutilating procedures or by the mjection of pressor
ubstances Studies on humans have been made largels i the
Rsting state or dunng standard maneusers without reference
to the presmbing life situation and emotional <tate of the indi
widuat

Severs! humoral factors have been demonstrated in the study
of expenmental and human hvpertension There has been much
work which nould tend to ymp! norepinephnine or perhap
both norepinephrine and epnephnne (121) The former produces
2 hemodynamue pattern simlar to that found i human essential
hypertension namely , an increase m penpheral registance without
an merease m cardiae output (119) The quantity of epmephnne
and norepinephnne excreted m the unne 18 usnally within normal
s m hypertension although n one large senes 1t was found to
be greater than normal m sbout one third of the subjects studied
(153} By currently uncertamn chermcal determination ‘restung
blood lerels of these substances are not higher among hyperten
e than among normal mdiduals but a nse mn conceniration
does aceur durnng acute stress (123) Certainly the action of thesa
agents cannot be 1gnored on the basis of the fact that increased

exeretion 1n the unne 1s not, usually demonstrated The work of
everal investigators md that

; phrne 19 manu
aCtured 1n response 10 postganghonic sympathetic stimulation 1

;1:;1 2:::\“3 to the walls of artenes (74 154) Morcover, VEM
own to enhance the effects of epmephnng on art
oles (70) e
The vaso exaitor matenal (VEN) (125
senswiaty of the precapillary mesenzer(w x;s:):‘;iht;:'c:z:s:: :ﬁe
constricting effect of topical epinephrne was firat demonstrats 3
1 the blood of anumals with acute experimental Tenal b; mt "
cion It was apparently a peptide produced by uoma\yl?gnen
\tmder anoxic conditions and by the osygenated kidneys of b Eg i
&2:(\1 edl‘;:‘:ems and animals Tty sncreased coneentration gpt}:
¢ chrome expenmental renal or human ¢
pertencion 1s balanced by the inereased amounts of :?::]ht;il h{)
su
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ous” patients, who become red faced durmng excitement and whose
blood pressure falls to normal dunng sleep, seem to follow the
most benign course (116, 122)

After more than 50 jears of study with mechancal, chemeal
and electrreal tools, the elucidation of mechanisms invohed m
essential b pertension s still mecomplete Although there are &
good many hnown phystologic and pathologic processes which are
capable of producing hy pertension, none of them has been shown
to fit precisely the process we recognize as essentral hypertension

Essential hypertension 1s mainly a diagnosis of exclusion, made
by most chinicians on the basis of sphygmomanometne data re
peatedly recorded but with or without any recogmzable artertolar
lesions The cardiac output 1s normal Systemic peripheral re
sistance 15 inereased while pulmonary penpheral resistance o
normal Blood flon to most organ systems 1s normal Blood flow
to the kidneys however, 1s usually reduced, although glomerular
filtration remais normal The blood v olume, hematocnt, and vis
costty are normal In the present communication reversible altera
tion of most of these functions has been recorded durmg the stress
of meaningful events m the day to day ltves of the subjects

Early 1n the disease, essential by perfension changes occur
capillary structure, and the precapillary sphincters show an mn
creased sensitrvity to topical or syvstemeally admimistered epineph
rine and norepinephrine (117-119) Mnor structural changes of
the same type have been obseryed 1n some normotenstie subjects
and 1n subjects with hy perglobulinerma and hepatic errhosis

Biomieroscopy of the mmute arculation has been too recently
apphed to the problem, and available therapy 1s too neffective to
permut judgement s to the reversibility of the structural changes
In the few subjects observed, howetver, the changes noted have
persisted despite return of the blood pressure to normal (117)

One must contnually bear m mmnd that slthough the bleod
pressure 15 the sign whereby hypertensive disease 15 wlentified 1o
importance m the ultimate development of vascular lesons 18
not hnown It was early demonstrated that pressor responses
could be produced by interfering with the reflex activity ansing
from receptors In the carotid sinus and arch of the aorta Sub
sequent studies have not supported the possibility that these

T T E, Ty JUpupRpnty S, T TRNp ey
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has been demonstrated 1n the peripheral blood of patients with
acute toternia of pregnancy and acute glomerulonephntis whose
blood pressure was nsing rapudly (128), and o animais with acute
evpenimental renal hypertension Neither remin nor any of the
other pressor substances which have grown out of studies of am
mals rendered hypertensive by a variety of expenmental methods
are regularly found 1 human hypertension When found, they do
0t correlate well with the towrse or type of hvpertension and
¢ pectally do not <eem to be impheated mn the mabgnant phase

Some of the discrepancies may be related to the evidence from
anumat expenimentation that not anly 15 the Lidney capable of
<ecreting ubstances which raice the blood pressure but i nor
mally exerts a lowenng effect on blood pressure This function
may beimpaired in chromic evpenimental renal hypertension (129
130) and concen ably 1n essential hvpertension in man

The priwtary adrenocortieal axos has been impheated by many
mvestigators who have shown that 1t 15 possible to manipulate
the blood pressure by mjecting corticotrophin or corticords and
possible to lower the pressure by removal of the adscnals

The participation of the adrenal cortex mn stress reactions has
been copiously d ted but ]!

1y studied n man
Wiether connected with the adrenal or not major alterations of

water and electroly te excretion hav ¢ been recorded in response to
situational stress assorated with marked abrupt changesn weight
in both hypertencive and normotensive subjects {131) The extra
cellular flwd volume of hypertensive individuals as o group 1s
<lightly wnereased (1321 25 18 their tolerance to <alt depm ation
Actual <alt restniction 15 capable of lowering blood pressure n
humans and in expenimental ammals excessnve salt mtal e seems
to potentiate the vascular damage produced by mjections of veny
or desox corticosterone (133-135) The blood pre sure of patu tn
with escentral hypertension nises more Teadily after adm\ngt Q!n .
of deso) corticosterone than dos that of mast normotenst: ey
jects althoupgh <ome normotensive subjects may show th o~
charactenistics (136) No consistent abnormahty of ndre:: :::‘t‘f

cal etretion or strurtyre has by
een demonst
tal hvpertension but exeessive ceq Syated in human essen

retion of antidwretie |
by the neurohy pophy ©15 does apparently geeur (139) Al o
temporary increase m svstalie and diastolic pressure h'}?a‘:a“l‘;ne:“
n



228 LIFL STRESS AND ESSENTIAL H PERTENSION

stance known as VDM and 1dentified as ferntin This matenal,
which 1s of hepatic orgin, decreases the sensitivity of vessels to
epmephrme Both VEM and VD), being present i the blood in
ncreased amounts in essential hy pertension, largels cancel each
other out 1n the bioassay, which 1s at best mexact (126) W hen,
1n a procedure quite sumlar to the bioassay, epinephrine 18 applied
to the humn bulbar conjunciiva, the sensitivaty to epinephrine
of the minute vessels of hypertensive subjects 1s defimtely greater
than that of controls (117) Moreover, the stamng charactens
ties of hidneys capable of producing VEM aerobically (expen:
mental or human hy pertension) are altered in a characteristic waj
Whether or not these changes occur =s 2 sequel to prolonged
neurogeme renal asoconstriction 1s not hnown, but they do not
appear to be reversed by sy mpathectomy

Some aliphatic amines (as differentiated from phenolic ammes
such as epmnephrine and norephinephrine) have been found to
have o pressor action when mnjected mto experimentil arimals
QOne of this group, named pherentasin has been demonstrated m
the arterial blood of a mgh proportion of hypertensine patients
(124), and 1n a minonty of normotensive subjects Since 1t may be
present or absent at different times mn the same hypertensne
subject, there 1s a need to study 1ts concentration In relation to
stress
Tt 15 posstble that vasoactive substances other than epinephrine,
norepinephrine and neurohvpophvseal hormones are iberated by
nervous tissue

The search for humoral pressor mechanisms m essentral hy per
tension has recenned mmpetus from the freguent oceurrence of
hy pertension as a complication of primary renal disease and from
studies on experimental renal hi pertension 1 ammals (127)

Renin a proteolytic enzvme 1s present m relativel large con
centrations 1n the renal cortex of ammals, mcluding humans
Acted upen by renin, by pertensinogen a substrate substance pro
duced by the hiver and present n the blood as an alpha 2 globulin,
1s converted nto a polypeptide known as hypertensin or angio
tomn This substance can be demonstrated by 1ts vasoconstrictor
effect 1 expermmental ammals Renm, m smaller concentrations,
can be demonstrated by permitting 1t to act wn wiiro upon added

N e tha veculfine hypertensin Renin
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The well established observation that essential hypertension
otten ‘Tuns m famulies  has led to emphasis by some workers on
an hereditary factor Since one may inhent attitudes, patterns of
bebavior and ways of looking at hfe, as well as bodily organs, 1t
18 difficult to distinguash between genetic effects and infiuences
which dernve from contact wath the famly

Sexeral inv estigators of 1solated <ocieties and relatively homo
geneous ethie groups have shown striling deviations from the
expected 1noidence of ewential hypertension in 20th century
Western eivilization  These studies have been vanously nter
preted as ndicating duetary (cholesterol or calones), genetuc, or
sociocultural factors wm the etiology of essential hy pertension
Unfortunately 1t has not been possible to delneate clearly among
them or to <eparate out any one for mdvidual consideration
Moreover 1t becomes mereasingly apparent that diet 13 often an
Important symbol of socal status

One of the most interesting long term studies concerned with
susceptibility to hvpertension 1s that of Thomas and her ascociates
who found ameng, nor bjects with a pr famly
Istory of hypertension (137) the vaneties of vascular reactivity
and re ponse to salt restrietion charactenstic of hypertensies
beGra.mmg the probabihity of a stock bound prochivity which may
> h?ﬁfrg;:ted by overeatmng fe stress 1s the only etiologic factor
ol ety ef(:éxtmued to provide 1m estigators, over the 50 years

ence of its pertinence to the pathogeme process in

Tmtla\ hypertension Not only may the hemodynamie changes
; oc‘\‘ra;:ax:ns;xs;g hfvpex]:enslon mcluding a reduction 1n renal blood
b the comp | :)r short periods 1n suitably susceptible persons
vimatug Plation of stressful life expenences but long term
}:’ 510 blood pressure level have been tepeatedly correlated
:f“@ i:xrt]:)({shd stress Moreover the data mdicate that the course
at enhm:mg)a?:‘r::?n may be mutigated by measures directed
the mdividyal Fetions and improving the adyustment of

Very fey
m this
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produced during bramn operations by electnical simulation of the
Postersor orbital surface of the frontal lobes and of the tips of the
temporal lobes (140}

Fmnally, 1t has been tacitly assumed by mamy that, the sympa
thetic nerves are in some way involved i the pathogenesis of
essential hy pertension, particularly m the early phase Neverthe
less, the evidence 1n favor of disturbances mn the svmpathetic
system 1s not very convinemg Sympathetic impulses are nctivated
by changes n posture, and yet bload pressure vartations associated
with posture changes are not a feature of essential hypertension
until the sympathetic chain has been removed Furthermore,
numerous authors have shown that peripheral vasoconstriction
may persist i hypertensive patients despite removal of the sym
pathetic chains, and 1n the expermments quoted in this \volume 1t
has been shown that short term pressor responses to stressful
mterviens are just as readily produced mn patients without the
sympathetic wnnervation as m the mtact mdividual Thus, the
mechamsms responsible for pressor responses to diffieult Iife situ
ations have as yet to be demonstrated They do not depend en
tirely and may not depend very heavily on the presence of the
thoracolumbar svmpathetic nerves and gangha

In short, the pressor mechamsms 1nvolved n essential hyper
tension are still obscure, although 2 great many ways have been
brought to light wherebs blood pressure may be modified

The physiologeal alterafions accurring n essential hypertenston
are numerous, complex and closely mnterrelated It 1s character
1stie of the disorder itself that arteral pressure 1s elevated m the
systemue circulation but not 1n the pulmonary arewt Most of
the humoral agents which have been thought to be imphcated mn
the production of essential hypertension induce hy perten<ion in
hoth the systemic and pulmonary beds An exception 13 pitressin
which has been shown by Nelson et al to produce sy stemic arterial
hypertension without pulmonary hvpertension (155) The ~ame
workers have shown that situational stresses also mduce sy stemie
hypertension without pulmonary artenolar constretion As sug
gested earlier 1t may be that the witial adjustments prov ohe renal
1schemia, which may m turn set off a variety of endocnine and
other humoral mechamsms with the ultimate devclopment of

irreversible tissue damage
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The nell estabhished observation that essential hypertension
often ‘runs 1o famikies” has led to emphasis by some worhers on
an hereditary factor Since one may inhent attitudes, patterns of
behavior and ways of looking at e, as well as bodily organs, it
s difficult to distingush between genetic effects and 1nfluences
which denve from contact with the famaly

Several im estigators of seolated socicties and relatively homo
geneous ethnic groups have shown sthing deviations from the
evpected modence of esential hypertession i 20th century

Testern ewilization  These studies have been vanously inter
preted a8 wdicating dietary {cholesterol or calories) genetic or
<geoeultural factors 1n the etiology of essential hypertenaion
Unfortunatels 1t has not been possible to delineate clearly among
them or to separate out any one for individual conwideration
Voreover 1t becomes ncreasingly apparent that diet 18 often an
mportant symbol of cecial status

One of the most mteresting long term stuthes concerned with
susceptibihity to hypertension 1s that of Thomas and her assoaates
who found smong normotensive subjects with a prominent farmly
hastory of hypertension (137) the vaneties of vascular reactivity
and response to <alt restriction charactenstic of hypertensives
be(}rnntmg the probabtlity of a stock bound prochvity which may
) hi;gfr;;:zed by overeating life stress 1s the only etiologic factor
P co:;tmued to provide mvestigators over the 50 years

3y evidence of i pertinence to the pathogemie process in
”h“““ﬂl hypertension Not only may the hemodynamic changes
:iuam;?nsm of by pertension including a reduction in renal bload
b)“the c‘:}ﬁz:g,;?‘ro:hg;t periods 1n suitably susceptible persons
Vitations 15 thad stressful life expenences but long term
pressure level have been repeatedly correlated

With penods of stress M
et ot oreover the data indicate that the course

ttension may be mibigated b,
ot ey Tere g y measures directed
e mdmduga X e saticfactions and wnprosing the adjustment of

\“‘ﬂ:l? cf::; : ears after the sphy became availab)
Py n{r:u\hmhm“m observed the aimilanty between the
e tha gt sentm\ hy pertension and those of neurosis He also
the blood o »yIpioms bear hittle relationship to the height of
pressure and he deseribed a charactenstic pattern of
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personality adjustment which he found repeatedls among lus hy
pertensne patients (156)

The hfe histories, attitudes and reactians of the hy pertensive
subjects of our study vielded an impression of homogeneity not
amounting to a umform personality pattern Rather there was
seen among these mdividuals a clustering of certam attitudes and
values on the one hand and of certam sensitivittes and Vulnera
bulities on the other Hs pertensive subjects were not <et apart by
a uniform personahty profile, or charactenstic set of emotional
confliets, or by a speeial pattern of behavior, but there did appear
to be a strihing simitanty n the way they looked at hife, the nav
they evaluated events, problems and challenges, and the manner
m which they dealt with them They were inchned to be tentatinve
and wary, fundamentally drvang and often hostile but not able
fully to commut or assert themsehes These attitudes, of course,
are neither unique nor eclusive to individuals with essential by
pertension, but 1t can be said that they are seen frequently enough
to be famihar They have been recogmzed and described with
shghtly different words by several workers There has even been
a statistreal s ahdation of the charcteristic difficulty which hyper
tensive subjects have with self assertion (86)

The clusive nature of the natural lustory of hypertension has
made the evaluation of therapy as difficult as 1s the identification
of factors 1n causc and mechamsm Drugs, diets <urgical and
psy chotherapeutie procedures have been vanously recommended
and thought to be ‘successful’ mn a mited way dny patients
and phyvsicians, however prefer to ignore the condition in its
bemgn state and one author wrote * the hindest thing to do when
one discovers a patient with hypertension but no svmptoms i to
keep the information to oneself * (157)

The question whether or not to allow hy pertensive patients to
engage mn vigorous muscular exertion 1s usually decided m the
negatine although as pomted out ecarhier the cvidence favors free
mdulgence 1 exereise as 4 relable way to reduce peripheral
vascular resistance and often to lower pressure The suthors have
begun to recommend regular vigorous eiercise to hypertensive
patients whose hearts are not cnlarged or decompensated

In all studies of the natural history of hypertension a small
percentage of patients after months or vears ‘spontancou~hy lose
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theur evidence of elevated srtenal pressure This does not alnays
idicate improvement 1 the disease A fall to normal blood pres
e often oecurs following o strohe ov caronan occtusion and
furthermore progression of artenolar changes meluding papil
ledemma has been reported m the presence of normal artenal pres
arre {138) The present study suggests but by no means demon
drates that 1mprovement or Temussion n erential by pertension
may be achier ed 1f the indiidual can be made to feel more cecure
Freer and more fearless elf assertion brought about by a vanety
of devices has been associated among our subjects with a short
o long lasting lowermg, of arterial pressure Whether this «pectfi
eally leads to therapeutic benefits over and above those achieved
B4 2 satitactory and sustamed doctor patient relationshup 1s sl
uncertain As pownted out earber a rapport between 2 patient
and fus phveician which gives the patient understanding and en
rouragement 15 a factor common to all current therapeutic regt
mens a5 cuperfierally diverse as salt restnetion and sympathee
tomy Unfortunately uncooperatise or ummpressed patients who
would not carry through with the therapeutic procedure have
often been used as controls 1n reported <emes Stmee 1 such
“tudies neither the supportine relationship with the doctor nor
the therapeutic procedure being tested were operative among con
trok subjects 1t 1» dufficult to distingwish the ¢ffects of these tno
’3520:: m rtthe treated graups Twelse per cent of the patients
mmhi:’m :Ta?e\(:'}l.o[:nd :;mn;il:med normal blood pressure for
the natung) Tstor ef hEr s finding reflects mercly a phase in
P effect 1 5“}“ (; o ‘:;:ﬂe:;mn ;)r represents a real thera
telsted bhore hanover o o ;ézﬁ(e(; ‘cedr From the experiences
of therapy direeteq tovard o eugnest 8 widespread tral
More fearle 3 s¢lf asserty er(l]Cuumgmg patients to a freer and
commtments Th on and & capacity to make wholchearted
s The results of such studses will of co
{obe diffiewlt to ex aluate untl n 1] ure continue
and pre deting the eovuee of eac 418 of apprasing the senousness
Wath al) g, escential hy pertension are worhed ont
e & Imitations 1 mind th
WaIant the cheran  tal, ere 13 evidencc enough to
e expinence IDE & <erious interest in the bachground,

and attitudes of his patient
n thy
™ 10 2 more constructise adyustment © hore of pelaes
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