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ESSENTIAL OR PRIMARY HYPERTENSION

I. Introduction

"Persisteontly slevatad arterial pressurs with as-
sociated morbid changes of ths vascular tres is prob-
ably respohsible, directly or'indirectl?, for more
disability and death than any other single patholog-
ical condition, including cancer and tuberculosis."
(#40) Aporoximately 140,000 deaths in the United
States in 1934 ware dues wholly or in part to a sus-
tained high blood pressure.\(#ls)

Thus we find this suhisct a very pertinent med-

-ical question of today. Now that blood presaura'meaa-
uremants havas hacom3 routine in the examination of
~patients and of anpiicahts for 1ife insurance, ths
rfrequency of the existance of hich bhlo~d pressurs, es-
pecially in persons of middle aze, has bscnme, not
only among the medical practitioners but also among
the laity, a matter of common knowledge. Thefﬁalso
¥now of the consequencee c¢f this condition andi are
vary apprehansive, They nesd much in the way of ra-
‘assurance and that burden rests upon our shoulders, 80
we can well delve deeper into ths study of this prob-
lem. Muohjhas bsen written upon this subiect so brev-
ity in discussion is essential.

Essential hypertension, primary hypertension,

hypervisia, arterial hvoartansion (synonyms) is a cone

2.




dition occuring in midils cr latar 1ifs, esnacially
between tha ages of 40 tn 80 years, thouch soms cases
#re in tha 10 té 20 year oroup. (#7) McCloud in his
article (#34) gquotes stafistics obtained from three
other authors and illustrated the causes of death with
this condition.

Heart Apoplexy Uremia Intercurrent

Diseaase Discasze
Bell 80% 19.3% 8.5% 11.7%
Christian 33% 35 % | 4.5% 37.5%
Granger 52% 31 % 5.5% 11 %

There is 1ittle difference in the incidence in
sexes, there being some predominance in the males.

In one series ths ratio was 1.4 males to 1 female (£#7)
while in another seriee thare ware 48 males to 33 fe-
males. (#32) Factors tending to raise the mormal
blood prassure ars g2, climate, increasing tempera-
ture, erotinns, wofk, pregnancy, obesity, and faver.
In general thsy ars minor facters and not of condider-
ation hare,

Historically, although the circulatinn was Ades~
cribed by VWilliam Harvey in a qQualitative way, it was
not until 1808 that hlood vressure instruments were |
perfectad to ba ussd by tha averace physician. (#24)
Life insurance companiss recognizad their value ahd
hastened their use. It waes not until 19183 that the

value of the diastolic reading was recognizad.

II. Definjtion.
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"Essential hynartansion is a 1afinite clinical
entity in Which, 88 the term sucgests, increasad
blood pressure is the primary or essential finding.
The pathologic changas which take nlace in various
gtructures, notahly the brain, kidney, and hsart, are
later developments vproduced bv hypertension. Tha
raintainence of adegquate kidney function 4in this dis-
ease 18 one of its most charactsristic featuras and
sefves to diffsrentiate it from hvpartsansion secondarv
to true nephritis.™ (#18) Mossnthal brines out the
‘point that it is a persistant and increasing slevation ;
‘in both systolic and diastolic blood pressurs (#27), é
but 1t is gensrally agreed that it is classed as-a
raised blocd pressurs, th2 normal being generally given
as 120/80 for a person 20 years old with an average
inorease of 2 mm. Hg._systolie and 1 mm. Hg. diastolic
fdr every 5 ysgrs’up to the age of 80 years. (#7) Bell
and Claws2n also condidar anvens having a systolic
pressure of 150 m». Hg. or ovaer as a cas3 of essential
hvpertansion. |

" Xernohan and Keith have mads the followine clin-

ical classification:

I, Mild benivn hvyraertension shows a diastolic un-
der 115 mm. Hg.; no impairment of h=2art or ¥idns=y. B

II. Severa béniqn hypuﬂ%%ﬁeibn shows a diastnlic

over‘115vmm. Hg. with evidehCQ of 1mpairment of vital

organs aga ‘oftaniwlth"shanc2s in the retina, - 3L~y: !;.Q;&“fj
TII. Maltznant hynertsnsion shows ths diastolic e
‘nressu*e 130 to laO mm. or highar, psrhaps with marked

impairmant of vital orzans with sn2cial changee in the
‘ 4, ‘



retinal vessels.,

Thare 1is the one point to be erphasizsd and that
is primary or ess2ntial hvpertension is not sacondary
or proiuced by a pregeseding kiiney lesion. (#7) Fish-
berg in his article (#17) adde the worde "clinically
nor anatomically svolved from the kidney" to exclude
those cases that show a contracted “idnsy at the pnst
mortem table. Although etioclogically we can vut no
blame on the kidneys, we alwavs find artariolosclerosis
thgre and some dagrzs of renal involvement as the preo-
cess zose on., Barker (#6) states that he believes that
these sevarate phasses of renal and art=ariosclercsis are
merely factors alonz a vnrogrsssive line of de:enefa—
tion. |
| Arteriosclerosis and hvovertension are frequently
associated, but it 18 imoortant to rawembar that the
prevailine ovinion is that artariosclerosis when ass
gociated with hypertensign is an affect rather than 3

cause. (#18)

ITII. Etiology

The etiology of =ssential hypertension is as yst
unproven. We have a great many ideas awwut 1it, which
in turn proves that we cannot point to anything defin-
itely and 8o gathsr in a mass of material from which
to take the best. The cause of this condition is so
imvortant bacsause theransusis cannot well be practicsd

until we can remove thz cause. Data has accumulated
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much in the last faw years and Dr. Weiss (#41) hae an
excellent pecent article concernine this subject. He
divides the 1lin2 of approach un into the following
prouns: (1) the role of circulatine substances, inclu-
dine hormones; (2) the influencs of the narvous system;
(2) the reactivity of thes vascular svstem and mechan-
ical factors; (4) infactions and allsrev; and (5) com-
stitutional factnrs.

We shall consider them in the above order for the
sake of routine,

(1) The role of circulating chemical substances
in arterial hyvartension:

This approach to the stiology of hypertension is
parhaps the most obvious, particularly since examples
of hormones wifh'a vasoconstrictor effsct are avail-
aﬁls. .

Guanidine has baen proposed as a causative factor
but Jackson in a communication to Weiss (#41) was un-
able to shoﬁ.any conclusive results, |

Cholesterol has baen fbund sxperimentally to ries

in hyvertension, but Wainstsin and Weiss (#39) conolu-

"ded tha rise was the Tresult rather than the cauee.

Potassium-calcium Ratio has heen studied but
Steiglitz (#358) found in hie study that hypocalcemia
ie not a factor in the hvpertension of pregnancv. El-
svation of ths ratic of notassium-calcium ratio was
found to be the result of circulatory failure. (#48)

Proteins hawe baen found exvarimaentally to cause

arteriosclerosis of rabbits but this is not a part of
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the disease picture in man and has thersfore besn
discrsdited. (#39)

Epinephrine has aroused considerabls study be-

- cause of its prassor effsct. Philpot (#33) suggested
hyperadrenalamia as responsible for at lsast a cser-
tain type of hypertension. However, Curties and
others (#11) found no increassd pressor affasct in the
blood of hypartensive vatients. It should be remem-
bered also that many negative findinegs in post-mortem
examinations of hvvoerplasia and adenoma of $he cortex
of the adrenal gland are not reported. Casas of se-
vere and fluctuating hvpertension in the tu&ore of the
adrenal gland (#31) ars not sufficisntly well under-
stood to bs decided upon.

The gituitarx theory of the origin of hypertension
has aroused much interest lately by ths contributions
“of Cushing. (#13, #13) In describing the syndrome of
basophilic adenoma, he has called attention to the fact
that arterial hypertension is fragusntly presant. Not
odly is there insufficisnt work along this 1ias but in
viéw of the association of bascphilic adenoma with bod-
ily changes involving different types of tissuss, the
interrelation hetwasn basophilic adesnoma and hyperten-
sion is open to & number of othar axplﬁnations than
the effect of oirculating pituitrin.

Thyrotoxicosis has besn studied (#37) but there
sseme to be no,difect relationshiv to hypertension. |

Vasooonstrictor substances of undetermined naturs
have bean seriously oonsidsred and much work dons.
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Weiss (#41) was abls to demonstrats a prassor sub-
stance in thes blood and in the urine of normal sub-
jects, as well as in patients with hypertension.

Aleso this vasoprassor substance had no rslation to the
degree or to ths type of hyoartension. Hs found the
most powsrful vasopressor substances wsre extracted
from the urine of normal subjects.

ﬁloohgl and tbbacco have bean absolved as a part
in the etiology from & lack of any evidence to support
them. (#37) The fact that a study of ths sax inoci-
dence in a largs grouplof cases (#34) showed a greater
incidence in females would tend t¢ rule out alcohol
and tobacco.

Laad has besn investizated and found a hyperten-
sion with solaerosis of tha vascular system (#19) in
chronic lead poisoninz, but this would account for
"only a small fraction of the cases of hypertension.

Thus to summariie the results of manv ysars of
{nVeatization about ihe atiologic role of circulating
vasoconstriotor substances, thare is nothinz to sup-
“port this theory excepot in thosa fow cases wherse lead
is responlible.(

(3) The role of the nervous systam in the causa-
‘fion'of hypertension: |

The significant role of th2 nervous mechanism in
| thefnagulafion of blood prassurs ie well known. I%

Misls by means of sympathetic and parasympathetic

nerves. It has been sugzested that hyooactivity of

the carotid sinus and other dsepressor reflexes might
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be rasponsibla for artarial hypartension. Howsver,
studies on man have not found evidence to suppdrt this
view and so it should bs further studisd. (#41)

The sacond posasibility, namely'€hat of an incresas-
ed pressor narvous mechanism or symp;thetic narve ac-
tion, is based on more evidence. Patek and Waiss (#33
found the influence of the sympathetic nervous system“
was more pronounced and that of the parasvmpathstic
less so in patiente with hypertension than in control
subjects with normal cardiovascular systems. Bordley
and Baker (#8) claimad an ischemia resulting from ar-
teriosclarosis of ths medullary centers is a factor,
but Cutter's study (#14) casts muah doubt on this idea,
and ws must remembar thare is greatar ischemia in many
conditions unassociated with hvpertension.

Emotional stress as a factor influsncing blood
pressurs h#s besn much discussed. Whether vascular
diseases with artsrial hypertension ars réally modern
diseasss is quite doubtful. Apoplexy, heart failure
of non-valvular origin, and uremia have always been
.cémmon clinical manifsstations, and hvoertension oc-
curs fraqusantly amonz the population of quist, farm-
ing villages. However, in a oomnarativa“igglyéis of
a grouo of patients with essential hypertension and
with-normal cardiovascular systamas, ovaraxcitadbility,
impulsiveness and a tendancv to worry was more fre-
quently present in thz hypertensive group, (#32) Al-
though psychic trauma and’bonfliets, as well as abnor-

mal sensitivitv of the psvche, play a role in sssential
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hypsrtension, psrsonality and emotional factors alone
are not adequaté in the explanation of even ﬁ single
type of hypertension. This contention is also sup- r
ported by thes fact that amotional psychoses bzar no
relationship to the lsvel of thes blood @ressure. (#41)
Barker (#8) alsc lavs considerable stress on the psy-
chic wear and tear on the vascular svystem.

>(3) The reactivity of the vascular system and
‘machanical factors:

One mechanism in thé development of a narrowed
arteriolar systam, namely, increassd narvous tonus,
has already been discussad. A seconi possibility,

- pamely, a primary cellular or mechanical origin, also
deserves cgarsaful consideration. Clinical and postmor-
tem experiences ravsal ?ariations in th2 arterial lu-
men in differsant subjects. In advancing age there is
prograssivs accumulation of intarcellular cement sub-
stances, loss of 3lasticity of tiésues, arteriosclero-
tic and other involufionary changes which are all in-
~oluded in the collsctive term of "chanzes of senes-
cence." These changes result in ths shrinkage of ths
lumen of thz small arterial vesssals and in a secondary
progreséive riss in blood pressure. A moderate degres
of progressiva rise is thus an exoression of phvsio=-
logic senescence..(In persons thus with congenitally
hypoplastic artarial aystams or with increased severity
.0f degensrative changss an increased aiteriolax resis-
t‘noe also develops. Incrsasad parivheral raaistanéa

plays a rﬁle;1n artar1al hypertsision is shown by cases
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of obesity in which thé hyp3artansion mav completely
disappear with reduction of body weisht; and in the
fact that thers is a sudden rise in the incidence of
hypertension #ith the azxe of onset of 1nvolutibnary ,
chanzes in tha ™~1y in sach ssx.

Wiggere {#42) claims that there is a vrogressive
losz of elasticity and of the prooulsive action of the
aorta and other largs vesssls, but this should be furd
ther investigated.
| Viscosity of the blood is largsly discredited as
a factor oven though 1t is in Nesfiald's opinion. (#38)

Local dissases of the kidney and urinary passages
do tend to causs arterial hypertension, but the causes
are not known. (#41)

(4) The role of infections and vascular allargy:

Evidence that infsections »lav a dirsct stioloric
role in the majdority of instances of hypertehsion is
lacking, but clinical ohsarvations, en the other hand,
furnish amvle evideﬁée indicating an indiract etiologic
rols for infections. There is not a single type of in--
fectious azant which is ragularlv associated with hyper-
tension. Tha majo:ity of infactions associated with
hyperteasion first »roduce kXidney l2sions, and hyper-
tension than develons as a sscondary manifa2station.

. Syphilis is not an stiolozical factor. (#23)

Digbetss mellitus aovpears to b2 a contrihutary
‘causs in some casas of hyosrtsasion. (#7)

Allsrgy was given a part as a contributor to the

etioclogy of hypertension by Waldbott (#38), but it is

better to consider it an associativs thing until more
| RO 11.




work is done,

(5) Constitution and arteriai hypertanainn:

With all of th= foregding discussinn, it seems as
inevitable to havs one mors factor and that is the one
of heredity. Daily clinical sxnarianz2, alsn, suggasts
that among natisnte with pronouncad hyosrtansion all
typas”of bodilv habitus occur with aporoximatselv tha
sams frequsncy. It is suggestive, then, that an under-
standing of tha 1nherited anatomic andi functionalvchar-
actaristics of ths nerVOué and vagcular systsms rathsr
than th2 bodilv habitus will sventuallv bring the sol-
ution. It is known that the vascular and nervous sys-
tems ars particularly apt to transmit oonstitutional
stiomata. O'Hare with others (#30) alicitsd a family
history of vascular dissase in 68% of a group of pa-
tients with arterial hyvertension. ZAyman (#4) gave
additional information. Ths fact that a harsditary
history cannot be obtained in a hizher psrcentazs of
cases is natural, and doss not invalidats the signif-
icant role of the constitution; {or a héréditarv his-
tory is but partial and rather ordds evidqnce of hered-
itary constitution. (#41)

Eticlogical Summary:

Weiss (#41) thus appreciates that arterial hyper-
tansion.is not a dissasa entity but a Hodily state of
multiple atilolozy. The transition from a normal to a
hypertenéive stats is vary gradual. In the majérity
of 1natano§s of thertenaionygUxim@-dadling,with but

a moderats mocentuation of thesghrsiolozic factors.
v | |
13,




Experiencs , on the other hand, has taught us fhat
patiénts with mar%24ly =l2vatadi bHlood pragsure fra-
quently exhibit functional and structural disturbanéés
of various organs; hencs ths clinical emohasis on the
problem of hvoertension is justified. -

In the studvy of the atiolozy of arterial hyper- .
tension avidence tnday is available indicatinz that
the role of inheritancs and constitutional pradisnosi-
tion ar2 repressntad mainlvy be inherited'and‘at timas
acquired local irritabilitvy of th2 minuts vassals, hy-
parirritability of the sympathatic vasomotor centzars,
and hypvopdastic devslopment of the vasoulaf systom.
Among the sacondary factors acting on such constitu-
tionally susceptibie nervous and vascular systeoms are
emotional stress,,physiologic changas of involution
and eénesoenoa, obesity, cartain typas of 1nfaotipns,
and reflexes, particularly from ths kidnsy, and a fow
ekogenous chemical substances. The relative role of
thesz factors varies-considerably. The presant evi-
dence indicafes that 1h th2 2rsat majority of instances
involutionary and sensscent chgnzes are activs in the
consfitutionallv predispanﬁd%iﬁhividuals.

Thus the atiolozy vafies and as Stieglitz states
(#37) ™1t was not t;e last straw that broke the-camel'l
back, adcbrding to ths fable, But the last straw plus.
all th§ reast of the previous load, and that load mav

have been almost anvthing.™
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IV. Patholocgy
Kk brief rudimentary discuesion of tha physiology

~wof blood pressurs is necessary to bstter understand
the underlying pafhology. (#43) By biood pressurse is
meant’the latsral pressure exerted on ths walls of the
- vessels by The containsd blood.,vIt varies as ths pro-
duct of the cardiac output and the peripheral rea%s-
tancs. There are no heart chang2s in our studv of
hypertenﬁion and so ws have left tha influencing fac-
tor of the peripheral resistance. It in turn is de-
pendent ﬁpon ths .factors of (1) the fluid viScoSity;
(2) the size of the lumen of the tube; and (3) the vel-
.ocity of the flow. In essential hypsrtansion we con-
‘sider wa have no alteration of the blood or its rate
of floi; and oonsequent1y4we have left only-the'factor
of the size of the lumen 6f the tube. The reson the
greater resistancas liss in the arteriolss rathsr than
in the capillariss is because ths rapidly moving fluid
meets much more rasiétance than the slowly moving flu-
id. The artsrioles ar2: under the influsnce of the
vasomotor center located in the medulla in the floor
of the fourth ventricle and are caussed to Tespond by
the sympathetics and parasympathatics, |
In studying the pathology of this condition, the
significant findings hava mainly been in the arterioles.
Fishberg (#17) in 1935 reported findings in a series of
73 dgsqs oéming to necropsy. Hs found arterioloscle-
‘rosis oocurs most frsquently and most markedly in the

. ¥idnsy and so his descrivtion is of the tyvical lesion
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in that’organ. In the afferent arterioles, the first
changs noted is a deposition of so-oalied hyaline sub-
stance directly.undsr'ths,endotheiiuﬁ.* The hyperplas-
tic elastic tissue undsrgoss regressive dhdnges with
the appearance of lipoid and hyaline substancs and
reactive preoliferation of the neighboringvconnectivs
tissue, gradually resulting in marked narrowing of the
lumen which may sloily g0 on to complete obliteration. !
'rhere_is a gradual and prdgressive degeﬁerative atrophy‘§
of'the medial muscls ﬁith replacement fibrosis. These |
lesions appsared in the kidney in evéry cgse, thé splean-
‘i1¢ in two-thirds of ths cas2s, th3 pancreaticiin about
half, the henatic in less than a third, and the cerebral
in about one-fifth. The’arteriolep of ths skslstal
muscles, skin, and gastro-intastinal tract were rarsly
involved and then to only an insignificant 2xtant.
Hdwever, he concludes that the anatomic changes in the
kidney cannot be reconciled with the thaory tha§ e!sen-
tial hyperteasion is due to a disorder of ranal funcz&
tion. | |

In 1938 Keith, Wagener, and Kernohan (#33) mads a
study of 81 cases with svecial reference to tha ratinal
picture. However, in 7 casas thay wers abls t§ make s
careful study of the pathology and found that the most
outstanding thiﬁg was ths diffuseness of the lesions
and théﬁaegree of involvement of the smallar arteries
and a:teriélee, while the larger arteries and thé-cap-
illa:iea/arq:oomparatively fres from chanza. The

changes in the.arssrioles are different from those ob-
PR
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ssrved in the arteries of old persons:‘thers is marked
hyperplasia of ths intima and hypertrophy of the madia
and 1nternai elastic lamina in contrast to the degen- -
erative changes in senils arteridsclarosis aith thair
depositis of livoids, fatty acid and calcium in the
intima and fragmentation but little hypertrophy of the
1nternai 8lastic lamina. .Kgain in senile artsrioscle-
zoslis the smaller arteries and.arterioles do not mani-
foest the extensive intimal hyperplasia and the‘marked
narrowing of the lumina which is so definitely shown
in these cases of malignant hyperténsion;- The most
important and constant feature of thess cases is the
extrome diffuseness of the lesion; not a single orzan
or tissus escapses, andieveﬁ‘thefvgséelé of the zastro-
1ntest1nu1 tract and the sksletal muscles ara aqually
severéiy involved. Sometimes the kidney, tha hs;rt,
ot the biain is more aeveralv injured, but not any
organ escapes. | |

- In 1939 a very inten;;ve,study of ﬁhe pathologi-
cal picture was.made by Kérnohan, Rndefson,'and keith
. (#33) in a run of 53 cases. They had conceiied the
- 4dea from tha wor% in ths precssding referencs'here
‘that,biopay material from a superficial msale 1n am-
buigtory caéas of hypaertension might ;hbw early hﬁli§$-§
;pg1c~éhangea in4the smaller arteriss, Muscie tissue |
was chossn because it composes mbout 35 to 40 per cent
Of-the’body and thué an assumption that there is a

lwidelpread lagion of the arterioles could bas readily

LA

proved or dieproved. Thsy examined the arterioles in
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emall pieces of muscls taken by biopsy from ths pecto-
ralis major. The most pronouncei and most constant

change observed in the vessels was in ths media, which

was Jafinitsly hypertrophied, and there was an increase

in the nuclsar elements of this tissue. Thare was no
f1{bromss or increass in connective tiésue; the entiret
change wae due to proliflsration of muscle. Thers was
also hypertrophy of th3 intarnal 3lastic lamina. 1In
the intima the change was widely varied, but the most
copmon modification was proliferation of the lining
endothelial cells. This sqmetimes was acqampanied by
proliferation of the subendothelial tissus, and when
both chgngss wers present tha vaesssl ﬁgs almost oc-
cluded. Complete ooclusionVWas the rulse. It does not
seem logical, they think, to assume that any vasomotor
epasm could brinz about prollferation of the lining
endothelial cslls, although it micht poesibly produce
someé hypertrophy of the media. The fundamental changes
occuring in these vesssls weré hypsrtrophvy of the madia
and proliferation of the intima. Thers was no degener-
ation , nor any changs that could be attributsd to

cenile/retrogression.

They classifisd tha tvpes of hypartsnsion into be- |

nign; saverely bsnien, or early malignant, and malig-

nant hypertension. In banizn hypertension thers may

be no lesions in ths perivheral arterioles or theré may:

be moderate ones. Their data, obtained at biovsy, was
in harmony with the long retention of'adsquate ratinal,

cardiac and renal function and with the stationary or

17.



slow progregsion of the gsenaral condition. in the
severe bsanign or early malignant hyvertension, the
clinical obszrvations indicata more‘serious involve-
ment. In spite of the clinical evidencsé of diffuse
'invoivement, and a corresponding marked pathologic
change in the peripheral arteriolss that off;n is pres-
eﬁt, many of these patients etill had remarkably good
retinal, cardiac, and renal function. Such fesulta
suggast that eithsr the lesion in the arteriole, al-

though marked, has been of shorter duration, or better

compensation has taken place. In their cases of malig-

nant hypertension there was a definite rstinitis. In
such cases thers was almost invariably a marked thick-

ening of the wall and narroﬁing of th2 lumen of the

-

arteriole in the muscles. Tha clinical course was rap-g

1dlv progréssive. So they considered there were zood
reasoﬁa for considering malignant'thertension as the
terminal stage of the gsevare benign oi early~malignant
tvpe. They did aone nice wonk in the study of the re-
lation of thz vesssl wall to the lumsn and 8o the re-

. sults of ths work were that in a lesion of the arter- =
loles of voluntary muscls, the chisf pathological
changes ie;e hypartrophy of tha ﬁedia, proliferation

of the intima and marked reduction in the ratio of

wall to lumen.

Keith, Barksr, and Xernohan in 1931 (#31) con-
cluded in addition that ths changss do ocour in skel-
etal musclse mo}s often in cases of sevsfe hypartension,
but the changes ars not proportional to the dufntion,
h§1ght, or fixation of ths blood pressure, and also
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when present with clinical manifestations, ths ulti-

mate prognosis is sarious.

?

V. Pathogenssis
The developmsnt of the patholozical changss 15'
not well understood becauss ws ars not sure of our
etiological foundatioh,_but MoCloud (#24) in his clas-
eical article has givén'a'very good interpretation to

the arteriolar changss as he helisved it %o bVe.

Step 1--There occurs an irritation to the arteri-
oles by almost anything (toxins, proteinréxcesé,.bac-
terial poisons, ogndiments,'vasomdtor hypsrtonia, etc.)j
which results, ofcourse,\in |

Step 3--Increased tonus or spasticity of the
smooth muscls of the mesial layer of arteriolas.

Step 3--If such 1ncrsa;ed tonus contimuss any
length of time, hypertrophy of ths muscls is inbvitable;

as hypertrophy follows inoreassd work anywhers.

‘Step 4--Because of such hypertrophy, with a con-
tinuation of the orizinal irritationm,.the gpasticity §
besocomes even mors markad. | |

Step 5--But musoles ars fiot adapted to dontimuous |
etrain as it is well known, an& guch continuous hyper- |
tonia or spasticity laads to fatigue.

Step 6--Fatigus (to be eharply diffsrentiated

from exhaustion) makes muscls cslls more irritabla,

and hyperirritability results.

Such hyperirritability is also sesn in the nervouaé
mechapism. We all becoms cranky, fussy, irritable whon?
fory tired. With nuoﬁw;‘lowered threshold, mild 1rr1-.f
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tation or stimulation l=2ads to an @#xaggeratad response
of mors spasticity.

Thus a vicious circle is set up: Steps 435-6-4-5-

R-4-atc. This is callsd 'The psrpetuatinv factor in
hypertension,® as it continues to oparats, although thei
original source of irritation in Step 1 has seased ¥o ‘
exist. Tt is also termsd "The vieious circle of fatigue

Step 7--If fatizues continues to exhaustion, the
‘muscle cells degensrate, die and fail. Thus simulta-
neously #1th the activity of the vicious circls, aoms
cslls ars slowly sxhausted. ‘ \

Step 8--As thess fall by the wayside, replaceoment
with connactive tissue t@kes place; fibroais ogcurs,

This is not aﬁ invasive process or an aggressivs
eirrhosis; the connective tissue proliferatad to sup-~
port the orumbling framework of the vasoular wall as a
‘scaffolding to profect it. Eventually ths graater por—:
tion of“tha arteriolar medial muscla is rsplaced and
the final stage is

Step 9--Up to Step 7 the procsssss ars reversible
bioiogically; fatigue may be relisvad by rest, hypar-
trophy may subside. Beyond Step 7, with fibrotic re-
placemant of exhausted muscle, the processes ars irre-
versible and not amsndable to thaerapy. Gharaoterisfio,
ofcourse, of the svpastic earlv phas3s is ths variabil-
ity.of the diastolic tansion; inverssly, after fibioeis;
' oécurs, diastolic tension is fixsd and rizid. There- i
fore, #eVmiy uss.tﬁe,mariaﬁilitv-of the diastolic ten-

sion as an_iﬁaai,to the degree of permanent change; the:
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mor2 variabls th2 diastolic tension is, ths less the
actual sclsrosis.

Ofcours2, all of thess procsssas ars slow and
zrajual; taking ysars to devalop. Probably in various
structures various phasas of thils proc2ssiosn occur
simulfaneously, and there is 1o sharp transition be-

twean the steps.

VI. Symptomatology,
The symptomatology is a very variable factor.

. Many cas=2s of zssantial hypertension ars piokad up 15‘
u‘life 1neurance_examin$tion and so are consequently
unaware of their condition and have no comnlaintb re-
ferabls to 1t. -Hoﬁever, many patisnts 40 come in with
definite comovlaints and thsée ars summarizsi by Rise-
man and Weiss (#35) from a éeries of 1,090 ambulatory
cases who woars not suffaring from the‘accidents>or com=
plications of this condition ss2n in the majority of
patieants with hyp2rtsansion who entér hospital wards.
These cases ars made up of 389 m2n and 801 women. The
systolic pressure was 180 mm. Hg. or above in 90 per
cept of instances; tha diastolic prassurs was 100 mm,
Hg. or abova in 84.5 per cent of ths cas2s. The symp-
toms with parcentage occurrshce #3r3 as follows:

1. Headachas (43.3 psr cent of cassa) wars usually
steady and noted mostly early moraing or svaningz.

‘3. Dizzinass (40.3 per cent) occurred mainly by
change of position and immsdiately after risinz in the

merning and aftsr retiring at nicht<
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3. Somatic achess an? rains (38.7 na2r cent) were

distressing both to the vatient a2nd to the examiner.
The pains were of various sorts, but usuallv vaéue and
indescribable and changed locations, and-so on. No
explanation for them was found, physiotherary ziving
temporary relief. |

4. Dzagnea-ég exertion (37.7 per cent) was the
only main cardiac symptom recorded and yet;theré was
not enough evidence to justifv a diagnosis of mvocar-
‘dial inevfficiency. |

5. Nocturia (25.9 percent) & annther svmptom not
well exvlainsd as theré was no sien of renal damags in ;
.anvy of these cases. |

8."Nervousness™ (123.2 per cent) included a tendency

to ﬁorry, to become 2asilv upset, amotionally unstahle,

and introvertive.

7. Palpitation of the'hqu&i(lstl,percent)‘1n 2
small percentazs nf cas<s. “f ;l

8. Tinnitus (11.8 per cent) iaéih;iateral usuallj,:
steady and conf;%&gue; and very distressing to the i
patient. o
s, Wegknsss (11.6 per cent) usually includes both §
an increased ease to fatigue and alsc a subjective |
sense of weakness or loés of ruecle power, sspecislly
the legs.

Many other svmptore aré mentioned, but they occur |
of but 5 ver cent or less frequency--as insomnia, epis-%
taxis, precardial pain, numbness and tineling, edema,
spoté Before the eyes, hot flashes, cramps, nausea,

vomitine, blurred vision, and so on. 129 patisnts had
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no symptoms whatsoever. Almost all of the syrptoms of
patients with arterial hyvertension are referable to ;
disturbance,of the central nervous system and are ex-

pressions of a disordersd vascroter system.

In the wast majority of casés, symptoms and sieons
of serious involvement of the three orcans vitally
'concgrned with this condition usvallv develop--namely,
the heart, brain, and kidneys. (#2)

The indications of cardiac disease are dyspnea, °
edéma, cardiac pains of various ¥inds, cyanosis, pal- “
pifation, enlargement of the heart, and murmurs. Death
may occur suddenly from coronary occlusion.

Ths symptoms referable to the brain are headachee,i
dizziness, nervousnees, nocturia, fainting, irritability
lose of memory, and transisnt or permansnt paralysis.

H‘vThe evidences of renulvdamage are usually high
b1§od pressure, severe retinal changes, progressive
renal insufficiency (as indicated by laboratory tests),
albuminuria and casts, and terminally clinical eigns ofj
uremia. Albuminuria alone is not evidence of serious
renal disease, since 1t may be due to passive congestioﬁ
or¥ to temporary ischemia of the\kidneys. |

As a rTule the symptoms are predominently referable
|

to one of these organe.

VII. Disgncsie |
By virtue of the definition of thie condition, the .
diagnosies rests primarily upon blood pressure readinge |

~ by means of a sphygmomanometer, the systclic usually be~
ing whers the sounds first come in and the diantolic
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where the sound changes from sharp and clear to soft
and muffled or where it compnletely disappéare, the
average difference between thé two beine 4 mm. Hg.;e- 3
the formsr usually baing used. (#24) | |

As we have explained ih the preceeding, Ehe éyup- '
toms may aid in the disgnesis, but ars sometimes ab- )
sent and sc the diagnosis must be made by bloocd pres-
~sure and additional signs. Normal blood rressure is
around 180‘eyStolic.and 80 diastolic for a person 20
vye;rs old (#7) end then with a gradual progressive
rise with ége up to aréund 140ru#atolic.and 88 dias?olid
Bell and Clawsen (#7)'Calied all cases wWith a persis-
tont syé;olic blood pressure of 150.mm. Hg. or over,
ofvunknoﬁn etiology, as caseé of essenti&i h&perten? ‘
sion. Usually, however, most authors takes the diastolié
reading as the important one and if it is over 90 uﬁder?
40 years of age 6; over S5 over 40 years of age, 1t
will show an 1ﬁcreased mortality and a diastolic of 100?
mrm., Hg. at any age is pathologic and certainlv clsssed ;
‘a8 an essential hynerténsion. That the diastolic ten-
vsion is the least fluctuatin~ of the tvo}readings is E
given by most authors, bdut &yﬁan shows ﬁarked varia- %
tions in the readines. (#3) The essential point here
~ in diagnosis is a persistently high or rising blood
pressure gbove the limite of normal.

A vaiu&ble aid in 1dentifying the hypertensive
setate i8 by the aid of the onthalmoscops. This aid
16 found mainly in the more savere ststas and gives

a bad prognosis. The early cases do not show any

i
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marked thanges. Xeith, Wazener, and Yernohan (#22)

reported a series of 81 cases of the early and later

.malignant tyves and all excspt one case had consistent

eye findings. The vision ia surprisinglv good. The
type of retinitis ani not its severity 1s_characterié-‘
tic. Edema of the discs 1s a striking feature in all
the cases and is often disproport ionate to the other
retinal changes. All grades of retinitis,-from the R
mildest to the most severe, run a characteristic course
which may be divided into four‘stages. The first with
hyperemia and mild edema of the disc and few superf!ﬁ@%%
hemorrhagic areas and cotton-wool qudates are present.
The second, edera of the disc and retina becomes more
marked and spreades intc the macular region and peri-
phery, the hemorrhagic ﬁreas and cottonfwool,éxudatea
bescome more numerous and are fougd farther away from

the disc. In the third starge, ed=wa bexins to recede
from the peripheral part of the retina and srall spots
of pigment are seen instead. Punctmte-hemorrhages be-
gin to outnumber the cotton-wool exudates. In the
fourth stage, the disc has become definitely pale.
Afrophy has replaced edema ¢of the retina and only a

few residual punctate exudates may remain, usuglly in
the macular region. The first stage is the ehortest

and the third stage ie the longést and most frequently
obeerved, it being only a matter of months for the
progression. The average length of life after diag-
nosis for this series was eight months,

Frnstens and Snyder (#15) have experimented and
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found useful for diasnosis in ess3ntial hypartansion
the injection of a small quantity of histamins dihyiro-
chlorideyinto th2 foraarm skin. Thay found é markad
reduction in the sizs of ths flars in patisnts with
hypertension of the intermadiarvy and maliznant types.
They recommend it as a valuabls diagnostic aid.
Reference is made in Brown and Craig'é'&rtiéle
(#9) that experimsntal evidence is found indicating an
abnormal vasomotor resnonss to ths apnlication of a
standard amount of a cold stimulus. This is apparent
ysars before any rise in blood pressure and again is a

valuable diasnostic aid.

VIII. Prognosis
Prognosis for a diseass of ths qualifications

which this on3 possssses is a vary individual thing.
The group mortality and morbidity ie definitely in-
- ereased in cases of hypsrtension. (#34) Vascuvlar dis-
eass destroys a very large number of paople in or past
the fourth dscads of 1lifs. (#37) o

| ‘Etiblogy is important in the\proznosis bacause 1t
is ﬁith‘ths'success that w2 can réﬁbve or allaviate it
that we can modify the courss of ths dissass. If ths
family histdry is espacially predisposing, ws can ag_a“in=
not hope for very much. Definite constitutional fac-
tors in the etiolozy, such as heriditary v;péabtbr
‘instability, obesity, poor nsuromuscular donﬁrol, in-
herent thyroid instability, affact ths progmosis pds

versely. Spacific infections, howsaver, can bs more
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definitely treatsd and influsncai.,
With increasing aze theré is orobably an increas-
ing incidence of arterial hypertension and so conse-
| quently an incréasing mortality rats, but the yoﬁnger
the age with ths onsat ths mors malignant th2 condition
tendes to be. The amount of artariolar sclarosis and
the opthalmblogical findings give a g406d prognosis as
to the futurs duration.
The most fundamental factor in th2 prognosis is
the extent to which ths pathogenssis has gona. If it
is sarly, complets recovery may be honed for, but after§
irraversible changes have set in, palliative relief is
all that can be hored for. The variability of the
diﬁstolic pfétéﬁre is given by most men as %o an esti-
mate of the amount of arteriolar sclerosis. Stieglitz §
(#37)‘estimates this by oompéring the av2rags pressure j
of the patient to when he has inhalad 5 minims (ampule);
of amyl nitrite. |
The and result of this condition has already bsen
pointed out; namely, that the mortality ta’chiefly in
failure of the cardiac, cerabral, and kidnay unite.
‘ Thus it 1s necessary to m2asurs ani 2valuate them in %
considering the prognosis. (#35) : ‘ %
Malignant hypertsension can be distinguishad from :
the benign form\by ths psrsistently high blood pressure?
and ths rapid course. It may aris= apoarsntly out of
the dari in the young,'ﬁuf frequently it is a later ‘
stage of the benign type. (#33) It has a rapid course,

the average length of 1ife aftar diagnosis was eight
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monthe in one series of casas. (#22)

IX. Trsatment

Therépy directed toﬁard a subjact of such varled
etioloéy must necessarily bs wide in its scovme to at-
tempt to cover all sides. The chief object in therapy
18 a gradual reduction 6f‘thé excessive Artarial ten-
sion to the optimal levels for ths individual patient.
"This do3s not m3an th2 th3oretical normal bacausa-years>
of body.readJHStment and habituation to hicher laevels
of arteriailtansion may maka a moderata hyverteanaion
imperativa fbr noemal physiologic axistance. The sec-
ond objsctivs 1s sparinz the hsart and this is evident ‘
with the realization that ths chief causs of dsath is
cardiac faiiura.

The first principle in treatmsant is to remove thsa
atiological source if at all vossi»ls. This n=acassi-
tatas a carsful atﬁiy of the patisnt and his background.i
(#37) | |

The greatsst ail w2 can giva any patisnt is that
of ‘rest and so it is hers. Wental.and »nhysical rast
must be ssoured. Mental rest musf bz sscurad by making
the patient shift soms of his responéibllities and in-
quiring into his hom2 condition and habité. Physical
rast muét be curtailsd and a faow of'fhe principles ar3
those of 1 to 2 hours rest aftsr lunch 2very dav, a
full night's rast, and rest in bed ovar th: wsek-ends

if nacessary. Rest is the cardinal treatment in {this

gondition.
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Drugs ars a pgreat aid in medicine and th: same
apprlies hers. Thay érs mainly affective as an adju-
vant to rest and thosa mudh us2d along this line ars
phenobarbital and th2 brémidee. " Other drige advocated
are maznssium sulphata, oniateé, iodides, hepafic 80X~
tragts, sulphocyanateé,-and calciﬁm. They are mostly
of no proven worth. (#37) |

Of tha drugs thara arawthrea mora that dssarve
mention. Bismuth aubnifrats (#37) 18 adivocatsd by
Stiezlitz as a most 2xc2llent tharapautic maésurs,
explainine that bv its slow brsakdomn in ths intes-
tinal canal into the nitritss théré i;'a prolonged
- vasodilator Action, the biemuth radicdls not baing

absorbed., Howavar, in a ra2cant studv ($10) it was

not fouvnd to be of any value so it is of doubtful thes-

" apeﬁtic ﬁorth.v Dizitalis is the druz of time honored
valus and should certainly b2 us2d continuously at ths
first signs or symptome of an impaired dirculation are
notad. The nitrite vasodilators ars of value in vas-
cular cfises for temporary use. |

s Dietary manazement is nacaessary. Fats and carbo-
hydrates give risa to obssity. Wosenthal (#37) found
an increagsad blood pressure in 78 pasrcent of psopls

who wers 30 par cent or mora ovarweizht. Rezardless

of our ﬁiews on the relationship of obasity and hyper-

tension, thay both place a load on the heart and thisf<:

is the grsatsst Aanger te tha hypertsnsive. Thus wa .
‘mast give arwell rounded 4ist and graiually reducs to
an oftimal level. The orotsin amount has no sffact

BV ¢
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even thouch it suovos2dlv has--th3 artic 3xolorers and
sskimos with their high protesin dist not havinz an in-
creassd incidsnce--th2 important factrr is %o ziva ths
amount necessary for maintainence.

Fluids may bs ta¥sn in amounts un to 8 liters per
dav with no influence on blond pressura anl so as'thew
- avarags daiiy intake is around 1.5 to 3 litsrs, thsy
mav b2 fraezly encourazed if no cardiac or renalvfailure
signs are pressnt. (#37)

Salt restriction doss not lowér blocd prassure
but it has a distinctly advantageous sffsct on cardiac
cdmplicétions of palpitation, dyspnea, anéiﬁa pectoris,é
edema, and anasarca. The cleanéing’oﬁ:the inteét1na1 |
tract by"6166951ve purgatioh'ani‘irriﬁation'has found
its advocates hers as well as in. othsr conditious.,
ki#erez and his co-workars (43) have shown that cnnati-?
pation and so-called intestinal autointoxication do mot
havs an& ralation to hyneftension, but this doss not
mean t0 neglect tha howsls. (#37) - | |

In the way of phyeical means of treatment vens-
ssoction is an old muoh—u3°d means and is effective and
desired in cases of vascular crises before gpoplaxy ;
and cardiac failura. It, howaver, producas a seoondary%
anemia and so should bs us3d with wisdom. (#37)‘4

Baths at body temperature ars good %o aild 1h body
felﬁxation. Do not s2nd a‘patient to anétharvqlimate

for rest if he would worry about the financial strain

and so sscure no rast.

assage is good for terminal cases but it is not
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greatly ussd, _

Diathermy ani lizht radiation are §f.doubtful
value.

X-Ray and radium sesm to'gi#e tomporary relief or !
drop in blood pressure but are not for long continued
uss until further study. (#30)

Some nawsr therapsutic procsadur2s havs h3an da-
vised,‘but must Hs further invastizatad, Ayman used
Thealin (crystalins ovarian hormon3) in trsating patlénf
on the basis of correslatine enjocrine and artsrial ‘
functions, but his offorts wars not suécessful.g(#S)‘ ;

Brown and Craig (#8) and Adson an? Brbwn_(#l) have;
don2 recsnt work in denefvatin; the splanchnié araa and%
aupraranal zlands of their sympathatic nervous conirol |
and obtained a good raduction in blood pressure with §
hut 1little effect on thé patisnt., This is 2 spacially |
good form of treatment in young adults with the malige

nant form.

X. Conclusions

1. High blood pressure aposars to dso2ni chiafly
"unon a narrowing of th2 lumina of the arteriocles in thai
plé?gpdllary araeas. i

3. The arterial narrowinz is at first functional, ;
due to hypertonus of ths artarial musculaturs, though |
- later it is also partly organic, due to artsriolar
sclerosis.

3, The actual causes of the parsistent~arteriolar

hypertonus and of the organic art3riclar solsrosis are
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as vet unknown. The rslations to chronic renal dis=ase,
to atherosclsrosis in gensral, to exnzenous and endo-
g2nous poisons, to infsctious processes, to tha "paar
and tsar" of 1ifs, to abnormal metabolic statss, to
sndocrine disordsrs, and to certain tvpss of constitu- :
tional make-uo havs bean much discussed.

4. Tha2 diffarszat typés of ths dis2ase ssam to b2
rslated to each other in a progressive way--arising
from the same fundamental process.

5. Whan rscognized sarly, much can be dohe in
treatment, 1if not in curing, to at least proloncinz . i
for a lonz and useful 1ife.

8. In tha later stazss, much can b3 4on3 to ra-
lisve symptoms and zive comfort to the patisnt, but it
is much better to facas r2alitv than fo attempt meddle- ;
some tharany. v

7. Tha chisf provhvlaxis azainst this condition
is to g9t ourselves well-horn, from an unblsmished
family stock and then l2ad a 1ifs of tempsrance and

well regulated activity.
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