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HE medica aspects of the treatment
of benign hypertrophy
of the prostate
are summed in the fact that this
condition
produces
obstruction
to the
urinary tract in elderly men; 85 per cent
of the cases demanding
operative
relief
are over sixty years of age. I propose to
deal particuIarIy
with two phases of the
probIem: with the evaluation of the resultant functional
renaI impairment
and its
treatment,
and with some of the complicating factors due to senescent changes
in the cardiovascular
system.
It seems scarcely necessary to say here
that
a carefu1 and complete
physical
examination
of the patient
should constitute one of the first steps in the treatment of this disease. Such may disclose
complicating
or coexisting
abnormaIities
(nephritis
or heart disease) which must
be dealt with as promptly
as the urinary
obstruction
itseIf.
With hypertrophy
of the prostate
obstruction
of the urinary
tract distal to
the bIadder graduaIIy deveIops. The anatomical changes which result are wellknown. It is necessary here only to draw
attention
to the fact that the effects of
back pressure are bilateral as far as the
ureters and kidneys are concerned.
The
bladder waI1 hypertrophies,
and trabeculation becomes
evident;
in many
cases
diverticula appear. The uterers are dilated
irregularly;
the renal pelves are enIarged
and encroach upon the parenchyma
of the
kidneys.
Of the IocaI changes
in the
kidney so much may be said: in the absence
of infection
the microscopic
alteration
in the tubuIes are far more pronounced
than are those in the gfomeruli.
The impairment
of renal function
is
generally assumed to be the result of three
factors :

I. Back pressure in the urinary tract,
even in the early stages, before atrophy
of the kidney
parenchyma
occurs,
its
powers of elimination are seriously affected.
2. Infection, leading to cystitis, pyelitis,
and sometimes pyelonephntrs,
and
3. Primary renaI disease, the resuIt of
previous nephritis or 9f vascular changes
in the kidney.
To these shouId be, added a fourth:
the functional
capacity
of the kidney is
diminished
by any appreciable
degree of
circulatory
insufficiency.
The extent of functional
damage may
be evaluated
by chemica1 analysis
of
the blood (it is customary to measure the
bIood urea) and by the ability of the
kidney to eIiminate phenolsulphonephthalein. Of the greatest diagnostic and prognostic
significance
are the
successive
estimations
of the blood urea and of the
phthalein excretion after free urinary drainage has been established.
FoIlowing this,
and after the administration
of adequate
quantities
of ffuid, the bIood urea usuaIIy
falls and the output of phthaIein increases.
If, after these procedures,
renal function
is not improved
or restored it must be
assumed that irreparable structural damage
to the kidney has taken place. Careful
physical examination
may have revealed
the cause of some part of this. Thus, in
some cases, the presence
of palpably
thickened peripheral arteries and narrowed,
tortuous
arteries in the fundi oculorum,
often with patches
of exudate
in the
retinae, indicate widespread vascular disease. It is scarceIy to be expected that
prostatectomy
will cure this state
of
affairs,
aIthough
the reIief of urinary
obstruction and the elimination of infection
in the urinary
tract, may prolong the
patient’s life.

l From
the Medical Clinic and the James Buchanan Brady Urological Institute, Johns Hopkins Hospital,
Baltimore. Read before the Section of Cenito-Urinary
Surgery, New York Academy of Medicine, April 16, 1930.
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Zn the younger individua1, in the absence
of cardiovascuIar
disease, the circuIation,
with the aid of its compensatory
mechaThe first, a man of sixty-five, was admitted
nism, is adequate to meet the most varied
with compIete
urinary
retention.
The bIood
demands.
With advancing
age, however,
urea at that time was IOO mg. per cent and the
coincident
with degenerative
changes in
output of phthaIein
foIIowing catheterization
the bIood vesseIs and myocardium,
its
was II per cent, with an appearance
time of
functiona
reserve
graduaIIy
decreases.
fifty minutes. A retention catheter was inserted,
and fluid was administered
up to 4000 C.C. The arteries become more or Iess scIerosed;
irreguIar pIaques are formed in the intima
daiIy. Four weeks Iater the bIood urea had
and may invoIve the media1 coat. DiminufaIIen to norma
(30 mg.) and the phthaIein
tion in the caIiber of the vesseIs and
excretion
had risen to 30 per cent with an
time
of 0nIy eIeven
minutes.
appearance
impairment
of the eIasticity of their waIIs
Norma1
renaI function
was by no means
resuh. The changes in the myocardium
restored
but considerabIe
improvement
had
are somewhat
more varied. In the indioccurred.
vidua1 fibers histoIogica1 aIterations,
pigIn the second case, a man of fifty, there
mentation,
occur which make it possibIe
was but sIight urinary
obstruction;
the bIood
to distinguish
an oId fiber from a young
urea at the time of admission was 80 mg. per
one.
Furthermore
the myocardium
may
cent and the phthaIein
excretion
13 per cent.
show
hypertrophy
or
fibrosis.
The
first
is
The phthaIein
appearance
time remained
at
the
norma
response
to
the
increased
work
eight minutes
for a11 the observations.
The
required to maintain
an adequate
bIood
patient
had pronounced
hypertension,
bIood
suppIy through narrowed, ineIastic arteries.
pressure zgo/140, thickened
tortuous arteries,
and cardiac
hypertrophy.
His eye-grounds
UnIess the vaIves are damaged
or the
showed conspicuous
papiIIedema,
hemorrhages
resistance in the puImonary
circuIation
is
and huge patches of exudate. Despite the instrincreased, this enIargement
is confined to
tution of free urinary drainage adequate renaI
the Ieft ventricIe.
SecondariIy
the aorta
function
was never estabIished.
The deveIopdiIates, chieffy in the region of its base
ment
of myocardia1
insuficiency,
aIthough
and arch. The second change, myofibrosis,
the patient
was digitaIized,
handicapped
the
is due to one or both of two factors: First
administration
of fluid. Two weeks Iater the
the
norma
increase in interstitia1
conpatient died. In the meantime
the bIood urea
nective tissue and wasting of muscIe fibers,
had risen to 300 mg. per cent and the phthaIein
secondIy
to
which
occur
with
age,
had decreased to a mere trace.
IocaIized or diffuse muscuIar degeneration
and its repIacement
by fibrous
tissue
In the first case the functiona
incapacity
incident to impairment of the bIood suppIy
of the kidneys was due, for the most part,
to the myocardium.
The Iatter is augto the obstruction
of the urinary
tract.
mented by any scIerotic narrowing of the
In the second it was incidenta
to generaIcoronary arteries either at their origin in
ized vascuIar disease. Of particuIar interest
the aorta or aIong their course.
is the fact that, aIthough the tota excretion
Whatever may be the anatomica
resuIts
of phthaIein in the second case was Iower
of such changes the inevitabIe physioIogithan in the first, the dye made its appearca1 effect is an impairment
of the capacity
ance in the urine within the norma time
of the heart to meet increased demands.
after injection.
The heart’s efficiency depends upon the
To consider
onIy one phase of the effect
integrity
of its metaboIism;
this presupof age in rendering
more
diffIcuIt
the
poses an adequate
bIood suppIy to the
probIem
of prostatic
hypertrophy,
any
in proportion
to the Ioad
operative
procedure
upon a patient
in myocardium
pIaced upon it. The circuiatory
requirethe seventh decade of Iife or thereafter
ments under norma
conditions
can, in
is undertaken
in the face of a diminished
the majority
of cases, be suppIied, but
circulatory
reserve.
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unusual
demands
(over-exertion,
fever,
hypertension
etc.) cannot be met without
some evidence of circulatory
insuffIciency.
PhysicaI examination
of the senile heart
frequently
presents the foIIowing clinical
picture: The impulse is often obscured by
overIying emphysematous
Iung; when visible or palpable
it is usuaIIy displaced
somewhat to the Ieft. The reIative cardiac
duIIness is enlarged,
particuIarIy
to the
left and downward,
and the retrosternal
duIIness, in the first and second interspaces, is widened, corresponding
to the
dilated aorta. The heart sounds at the
apex are distant and feeble, and are often
accompanied
by a blowing murmur (functional mitral insuffIciency).
Over the base
the aortic second sound may be sharp
but, in the absence of hypertension,
is
not greatIy accentuated.
More characteristic is a systolic murmur in the second
right interspace,
sometimes
transmitted
upward.
This is produced,
supposedly,
either by arteriosclerotic
stiffening of the
aortic cusps or by the reIative disproportion in the diameter of the norma aortic
orifice and the diIated arch. The cardiac
rhythm may be norma but is often interrupted by ventricuIar extrasystoles.
RareIy
auricular fibrillation may be present.
In the absence of myocardia1
insufficiency such patients present few symptoms
referable to the heart. They are conscious
of limitation of their capacity for physical
work, and occasionaIIy
complain of palpitation; this Iatter symptom is sometimes
lacking even in cases showing numerous
extrasystoles.
As the circuIation
becomes
overtaxed,
however, more obvious symptoms develop: fatigue, breathlessness
while
talking, dyspnea
on slight exertion
and
orthopnea.
FinaIly a smaI1 proportion
of
these patients complain of typica angina1
pain. The physical signs of myocardial
insuf%ciency may be present in varying
degrees. These include evidence
of pulmonary edema, rbies at the lung bases,
hepatic enlargement,
and edema of the
extremities.
It has become increasingIy
apparent
that the frequency
and severity of post-
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operative complications
may be materially
preoperative
adequate
lessened
by
preparation.
Rest is a most important
measure.
Frequency
of urination
particularly
at
night may have so interfered
with sleep
that the patient
is well-nigh exhausted.
This may be reIieved by catheter drainage.
Sedatives, Iuminal or even opiates, shouId
be prescribed as required.
Dier is often a perplexing
problem.
In the acute stages, with nitrogen retention, milk is borne best, (800 to IOOO C.C.
daily).
Subsequently
a more complete
diet may be administered.
In cases with
edema salt shouId be restricted
(1.0 gm.
or less). Even in the presence of nitrogen
retention it is useIess to reduce the protein
intake beIow that amount
necessary
to
maintain
the patient
in nitrogen equilibrium (50 to 60 gm. per day).
lGds.
The impairment
of renaI function due to obstruction
of the urinary
tract appears to interfere
less with the
excretion
of water than with that of
nitrogenous
waste products.
To the end
that adequate nitrogen excretion may be
accompIished
as well as to combat the
infection in the urinary tract it is often
necessary
to administer
large quantities
of fluid to these patients. This constitutes,
sometimes, a very vexing problem. If the
patient is not already nauseated
forcing
fluids by mouth may make him so. If
signs of circulatory
insufficiency are present too large a ffuid intake may onIy make a
bad matter worse.
It seems most advisable
to determine
first whether
any degree of circulatory
insuffIciency exists. If such is the case it is
unwise to force fluid at once but better to
increase the fluid intake graduaIIy after
one or two days’ rest and digitalization.
In generaI,
too, the administration
of
Auids by the intravenous
route, in eIderIy
patients, is to be undertaken
with caution.
When this appears imperative the foIIowing method has proved usefu1. It is simiIar
to that suggested severa
years ago by
Dr. Matas. A siIver cannula is inserted
into a superficial vein, usually on the foot,
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and is tied in pIace. Through this normaI
saIt soIution
is injected
continuously,
reguIated by a drop device quite simiIar
to the Murphy
drip so that the patient
receives not more than IOO to 200 C.C.
per hour. In this fashion Iarge amounts of
fluid may be given over a period of days
and so sIowIy that the circulation
is not
embarrassed
thereby.
Digitalis.
As has been so often stated
the indication
for digitahs is myocardia1
insuficiency;
the routine
administration
of this drug is not onIy useIess but unwise.
It shouId,
however,
be given to any
patient showing signs of congestive faiIure,
and in adequate
quantity,
i.e., 1.5 gm.
standard Ieaves per IOO Ib. body weight,
or an equivaIent
amount of some standardized preparation.
This is best administered in divided doses over a period of
forty-eight
hours or more, except in cases
of acute failure to which it may be given
more rapidly. After the maximum therapeutic effect has been obtained
digitaIis
shouId be continued at 0.1 to 0.2 gm. daiIy
to repIace the amount normaIIy excreted.
If the patient has receivea this drug prior
to admission
digitalis must be administered in smaIIer doses and a Ionger period
aIlowed for digitalization
in order to avoid
intoxication.
The deveIopment
of acute
dilatation to which we shaI1 refer presentIy
calIs for an increase in digitalis dosage, or,
if the patient has not been fuIIy digitaIized
previously, for strophanthin
(0.5 to 1.0 mg.
intramuscularly).
In cases showing numerous ventricuIar
extrasystoles
the combination
of digitaIis with dionine
may
often restore
the norma
rhythm
more
quickIy than does digitalis aIone. This is
given in capsuIes (Fol. digitabs 0.1 gm.,
dionine 0.006 gm.) and continued
up to
the therapeutic
maximum for digitaris.
circuIatory
strain
Operation.
The
resuhing
directIy
from an operation
is
due to one or both of two factors. The
first is reflected in a reduction of the vital
capacity.
The norma
vita1 capacity faIIs
steadily
during
the sixth and seventh
decades of Iife and thereafter,
unti1 at
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eighty it is but 45 to 50 per cent that of
the norma at thirty years of age. FoIIowing an operation, particuIarIy an abdomina1
operation, this is often stiI1 further reduced.
The chief circuIatory
strain may be due
to the second of these factors, i.e. the
anesthetic.
Here the choice is often a nice
one. Aside from increasing the frequency
of postoperative
puImonary complications,
genera1 anesthesia, ether or nitrous oxide,
is attended
by a degree of anoxemia and
by secondary
circuIatory
changes which
must be regarded as dangerous in eIderIy
patients.
Herein
Iies the advantage
of
cauda1 or of spinal anesthesia.
Except in
occasiona1,
very apprehensive,
patients
with symptoms of angina pectoris we have
used caudal or epidura1 anesthesia, injecting 20 c.c. of a 3 per cent soIution of
procaine into the sacra1 hiatus. Morphia
(16 mg.) is given the night before operation to insure rest and again just before
the patient is removed to the operating
room.
Postoperative Treatment. DigitaIis shouId
be continued after operation in doses just
sufficient
to maintain
the therapeutic
effect (0. I to at most 0.2 gm. daily). During
the first two postoperative
days this is
usuaIIy best administered
by injection,
digifoIine I to 2 C.C. The interference
with
respiration
caused by abdomina1 distension may sometimes contribute
to circuIatory faiIure. This shouId, therefore,
be
prevented as far as possibIe,* and vigorousIy
combated
as soon as it appears. Certain
drugs, and particuIarIy
morphine, contribute to distension by reIaxing the intestine.
Schlesinger’s soIution and pantopon
seem
less IikeIy to foster distention
and at the
same time are effxcient sedatives.
After
prostatectomy
any treatment
per rectum,
enema or passage of recta1 tube, is to be
avoided on account of danger of embolism.
Turpentine
stupes, pituitrin or eserine are
usuaIIy effective
in dispeIIing distension.
One of the most aIarming postoperative
comphcations
is acute cardiac diIatation.
In this condition the myocardium
becomes
suddenIy unable to accompIish an adequate
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Symptoms
and signs
systolic discharge.
of circulatory
failure
rapidly
develop,
the patient becomes cyanotic,
the puIse
rapid and thready,
the blood pressure
falls, the pulse pressure is reduced, pulmonary
rhIes become evident
and the
liver is engorged. The heart is often demonstrably enlarged, its sounds are feeble, and
a gaIIop rhythm
is frequently
audible.
The cause of diIatation
is not always
immediately
evident.
It is theoreticaIIy
due to an increase in the myocardial
load
beyond the optimum
limit in proportion
to its oxygen suppIy.
The most common causes of this complication
are pulmonary
embolism
and
coronary
occlusion. The abrupt blocking
of a greater or lesser portion of the pulmonary circulation suddenly increases the
resistance to the output of the right ventricle. The added anoxemia contributes
to
the failure of the myocardium.
Coronary
occlusion, by depriving a portion of the
myocardium
of its arterial supply, may
bring about acute and alarming symptoms
of dilatation.
If the occlusion involves a
Iarge vessel death is the inevitable result.
If, however, it occupies one of the terminal
branches,
compensation
may later
be
restored.
Minor coronary
occlusion may
be attended
by symptoms
and signs of
cardiac dilatation
and by moderate
fever
and leucocytosis.
The patient with acute cardiac dilatation
is often conscious, restless and extremely
apprehensive.
A sedative, usually morphia,
should, therefore,
be given at once. If
the patient
has not been previously
digitaIized
this should be accomphshed
as rapidly as possible, best of a11 with
strophanthin.
The fall in blood pressure
observed in such cases is due less to peripheral vascular
relaxation
than to the
diminished
systoIic output of the heart.
The administration
of adrenalin
in an
attempt
to raise the
blood
pressure
by constricting
the peripheral
vascular
bed may only increase the load upon an
already overburdened
ventricle.
The use
of caffeine
(0.2 to 0.3 gm.) to stimulate
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systolic contraction
of the myocardium
is rather more logical.
When is the patient to be considered
ready for operation. 7 This must obviously
be decided for each case individuaIIy
and
by the urologist and internist in consultation. More important
than the patient’s
condition
upon admission
is the degree
and rate of his improvement
under treatment. As stated previousIy
foIlowing the
estabIishment
of free urinary
drainage
and
the
administration
of adequate
amounts of fluid, the blood urea usuaIIy
falls and the phthaIein
excretion
rises.
It is we11 to postpone operation as Iong as
this improvement
increases. And yet, in
many cases, after a temporary
improvement the infection in the urinary tract
tends to increase with catheter drainage.
To delay too long may, therefore,
undo
some of the good which has been done.
From the point of view of the circulation
the return
of circulatory
compensation
should be awaited
before operation
is
attempted.
The problem consists in picking the point of maximum
improvement
for each case.
SUMMARY

The importance
of a carefuI and complete physica
examination
of the patient
suffering
from benign
hypertrophy
of
the prostate
is emphasized.
Generalized
vascular disease may play no smaI1 part
in the renal insuffIciency so often encountered in these patients.
Many of the medical problems of hypertrophy of the prostate
have to do with
the anatomical
and physiological
changes
which occur with advancing
age. Among
them the alteration
in the cardiovascular
system are most significant.
The
preoperative
and
postoperative
treatment
of this condition
is discussed
from a medica standpoint.
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