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MEDICAL PRACTICE

Urinary Tract Diseases

Benign Prostatic Enlargement

J. P. BLANDY

British Medical Journal, 1971, 1, 31-35

Benign enlargement of the prostate occurs in nearly all men
as they grow older, but only one in ten is likely to need a sur-
geon.' Surgical relief is required for obstruction to the
outflow of the bladder. The obstruction may be due to
hypertrophy of the muscle at the bladder neck, or to the for-
mation of benign adenoma in the prostate, or (as is usual) a
combination of both processes (Fig. 1, a-f). If there is resis-
tance to the free emptying of the bladder the pressure rises
inside it and like the myocardium in response to valvular
stenosis it undergoes hypertrophy. Unfortunately, though the
hypertrophy of the bladder detrusor may restore flow to
something near normal, hypertrophy is accompanied by
trabeculation and sacculation-hemiation of the mucosa
between bands of muscle. When these herniations no longer
empty out, the residual urine inside the diverticula may
become infected (Fig. 2). As the process continues, the detru-
sor fails (just as the myocardium fails) and no longer pushes
its contents past the obstructed outflow. The residual urine in
the bladder may then become infected, and stones may be
formed (Fig. 3). At the same time the ureterovesical valve may
give way and allow reflux up the ureter, or the bulk of the
aderioma may compress the intramural ureter. In either event
the ureter develops dilatation and the kidney becomes
hydronephrotic. This in turn leads to loss of renal concentrat-
ing and acidifying power, and ultimately to diminished
glomerular filtration and uraemia.
To correct the trouble the obstructing muscle and adenoma

have to be removed from the neck of the bladder. Pills, freez-
ing, and injections have all been tried in vain, and are (so far)
neither so safe nor so reliable as surgical excision. The opera-
tion can be done either by an open or a transurethral
approach, each with advantages and disadvantages. Open
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operations have an advantage when the adenoma is large and
has formed a distinct plane of cleavage between it and the
compressed shell of normal prostate-the "surgical capsule,"
from which it can easily be shelled out, leaving only the resid-
ual cuff of hypertrophied bladder neck muscle to be divided
when necessary (Fig. 4 a-c).
The same tissue can be removed transurethrally, but then

both the adenoma and the hypertrophied muscle have to be
removed bit by bit, until the entire inner surface of the sur-
gical capsule has been dissected clean, and all the obstructing
bladder neck muscle has been cut through (Fig. 5).
When the prostatic adenoma is very big it is easy to shell it

out at an open operation, but difficult to remove it completely
through a resectoscope. On the other hand, when the obstruct-
ing tissue is mostly fibromuscular, with no adenoma to
enucleate, then a more precise operation is done through the
resectoscope since it gives the surgeon a magnified view of the
operative field. Somewhere between the two extremes are
enlarged prostates of medium size, and surgeons differ consid-
erably in their choice of operation, being guided by many
technical factors, not least of which is the training and apti-
tude they have for transurethral resection. In prostates of
equal bulk, in patients of equal fitness, there is as yet no clear-
cut evidence to say that one or other operation is better,
though published statistics suggest that, when applicable,
transurethral resection is less dangerous for the patient. It is
certainly less painful, and requires a shorter period of hospital
treatment.2-7
Everybody agrees, however, that there is an enormous

difference in the risk to the patient when prostatectomy is
done before or after complications have developed. Thus
acute retention may increase the mortality from between 2.4
to 3.5% up to 6.1 to 9.1%.8-1O Infection may double the
risk-Marshall reported a mortality of 3.6% in clean cases, ris-
ing to 6.7% in those infected before operation." Uraemia
and chronic retention are also extremely lethal; Wilson Hey
pointed this out as long ago as 1945,12 when he reported a
mortality in fit patients of only 2.1%, which rose to 66% in
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those who had chronic retention and uraemia. McEachern
reported a simnilar increase from 3.5% to 10.5%.1 Clearly the
prostate ought to be removed before these complications
supervene. For similar reasons the operation ought, when pos-
sible, to be performed before the patient is very old. The risk
of prostatectomy before the age of 70 is slight, but over 80 it
increases formidably. Lytton et al. report a mortality of 0.3%
for men under 70, increasing to 10-4% in those over 80.1
Salvaris gave figures of 1.8% and 24%, respectively, for these
two groups.10

Finally there is an uncomfortable statistic which concerns
the unit in which the prostatectomy is performed. Today it is
generally accepted that operations on the eye, thyroid, and
brain should be left to those who specialize in them.
Curiously the prostate is still thought to be a fit subject for
the occasional prostatectomist. It should surprise nobody that
centres which treat many hundreds of prostatectomies each
year report better figures than small general surgical units
treating all kinds of surgical conditions as best they can.13
Uncomfortable as this truth may be, there is no prospect of
remedying the situation in the foreseeable future, since there is
a nation-wide shortage of urological departments and
urologists, which will take years to put right.

Early Diagnosis

With a condition as common as prostatic obstruction, and
with such a premium on early diagnosis, it would be ideal if
the condition could be prevented, or at least diagnosed before
it causes complications. Prevention is as yet impossible, since
we do not know what makes the prostate grow or why the
muscle of the bladder neck becomes tight. There is nothing a
man can do about it, temperance, abstinence, and staying
slim-laudable in themselves-do not keep the prostate small.

Early diagnosis is difficult. In the routine examination of
seemingly healthy elderly men (such as company directors)
the routine rectal examination is quite useless in this context
since the size of the adenoma is not related to the degree of
outflow obstruction. Assessment of the rate of urine flow with
complex flowmeters (or by the more homely observation of
the patient passing his water) are valuable, but do not detect
outflow obstruction which has been overcome by compensa-
tory hypertrophy of the wall of the bladder-a hypertrophy
which is by no means innocuous. Symptoms are equally mis-
leading in early diagnosis, largely because so many men
regard it as only natural to void often and to take a long time
about it. Frequency is often ignored until it seriously disturbs
sleep.
By the time a man goes to his doctor he may have quite

severe changes in the bladder: considerable detrusor hyper-
trophy, sacculation, and diverticula; advanced obstruction; a
big residual urine, and infection-which in turn may present
as haematuria or epididymitis. The rule must be that any man
with suspicious symptoms ought to be properly examined.

Examination

The physical examination must assess the whole man as
well as his prostate. Respiratory disease may make
transurethral resection preferable since pulmonary complica-
tions are less frequent after it. Coexisting cardiovascular
disease, even the existence of an indwelling pacemaker, do not
contraindicate operation, but they do call for special care if
the result is to be successful.14-'6 Diabetes, common in this
group of patients, may need special care in its management.17
Perhaps the most important factor of all is the patient's men-
tal condition: demented old men do badly after all forms of
prostatectomy, which usually leaves them as wet and confused
as they were before.

Rectal examination must be done to detect carcinoma of the
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prostate, but it cannot distinguish between a thick-walled
bladder full of residual urine owing to a tight bladder neck
stenosis, and a thin-walled bladder which empties well above a
huge prostatic adenoma (Fig. 6). The one examination which
really helps in evaluation of the prostate is the excretion
pyelogram. This shows residual urine, trabeculation, and
hypertrophy of the bladder, as well as complications of prosta-
tic obstruction such as diverticula, stones, and obstructed
ureters. Other investigations which should be done as a
routine include the haemoglobin and blood group, a plain
radiograph of the chest, and the blood urea or creatinine. In
addition it is essential to know whether the urine is infected,
and if so to what antibiotics the organisms are sensitive.

Differential Diagnosis

First in order of importance as a cause of symptoms which
mimic benign enlargement of the prostate comes carcinoma of
the bladder. Haematuria is absent in up to 20% of men with
this disease, and many a patient without haematuria waits on
a waiting list because the disease is unsuspected and urgent
admission not demanded. Pyuria, especially in the absence of
other organisms, should alert the surgeon, as should microsco-
sic haematuria or any suggestion of a filling defect in the
bladder-but unfortunately this is most fallible in this group
of patients.
Next come a group of disturbances of bladder function

which presents as "prostatism." Frequency and residual urine
are seen in anaemia from other causes, and in diabetes, and
respond to appropriate treatment without prostatectomy. Iden-
tical symptopns may also be the early manifestations of
neurological conditions of which today a prolapsed disc, a
spinal cord tumour, and multiple sclerosis have replaced tabes
in the order of likelihood.
A similar functional disturbance often brings the widower

to the urologist, who might make the mistake of advising
prostatectomy because the gland is found to be enlarged until
the nvelogram shows no residual urine and a normal bladder
shadow, and the diagnosis of depression suggests itself.
Referral to a psychiatrist should be rapid because these
men are sometimes on the brink of suicide. The depressive is
also brought to the urologist because antidepressant drugs, in
particular imipramine (Tofranil) give him frequency. Similarly
the elderly bronchitic given ephedrine may develop severe
symptoms of prostatic obstruction and even retention. Both
groups of men get better when the drugs are stopped.

Lastly there is a small group of old men whose chief
comolaint is frequency, especially at night, when they are
obliged to rise often to pass a large volume of hypotonic
urine. Serial pyeloerams show that their kidneys have under-
gone gradual atrophy over the years. Prostatectomy will not
help them.

Prostatectomy

INDICATIONS

The utmost judgement is necessary in deciding whether to
advise prostatectomy in men without much residual urine
whose symptoms are not severe. Many of them get better if
nothing is done, and form the group of patients who do
reasonably well when given pills or placebos in controlled
trials. Unfortunately, many others come back after a period of
reasonable comfort with all the manifestations of a decom-
pensated bladder and upper tract obstruction. If prostatec-
tomy is put off, the patient must be carefully followed. Most
urologists have regretted not operating on such patients
because their initial evidence of obstruction was equivocal or
slight. Nevertheless, it is right to wait and watch events in a
certain number of these men.
At the other extreme are patients in whom the disease is far
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FIG. 1-The ring of muscle at the neck of the bladder may be normal (a) or hypertrophied (b). To this there may be added a small (c) or a large (d) prostatic
adenoma, in any combination. Frequently there is a thick, tight bladder neck with only a small adenoma of which part projects upwards as the "middle lobe"
(e) but this may cause as much outflow obstruction as the normal bladder neck with a very large adenoma (f).

FIG. 2-Outflow obstruction is followed by hypertrophy of the bladder detrusor, and because this
takes the form of trabeculation, mucosal herniation takes place between the trabeculae to form
diverticula.

FIG. 3-in time prolonged outflow obstruction is
followed by atony of the detrusor; residual urine
leads to infection and calculi; diverticula fail to
empty; and the ureters become dilated as a result of
obstruction or reflux.
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FIG. 4-Open prostatectomy, by transvesical or retropubic route, aims to enucleate the adenoma (a) from its bed of "surgical capsule" (b) and then to cut
away a wedge from the bladder neck (c).

FIG. 5-Transurethral resection aims to remove the adenoma right FIG. 6-Rectal examination cannot usually distinguish between a tense, thick-walled
down to the surgical capsule as well as the hypertrophied bladder bladder containing residual urine, and a benign adenoma which is not associated with
neck: the same tissue is removed by transurethral as by open operation. residual.

advanced by the time they first come to hospital. Some have
acute-on-chronic retention, diverticula, a huge floppy bladder,
and upper tract obstruction, and are already infected when
they first attend. Others have such advanced renal impairment
that they are anaemic, uraemic, and depleted of salt and water
when first seen. In between these two extremes are the
majority of patients. Their symptoms are distressing but not
urgent; their residual volume is obvious, but not gross. They
need prostatectomy as soon as is reasonably convenient.
For this kind of patient a long waiting-list carries a distinct
hazard, common though the condition may be.

PREPARATION

The patient who is still fit when he comes in off the "cold"
waiting list needs little special preparation other than the gen-
eral examination needed before any major operation. A man
who comes in with acute retention must be catheterized with
aseptic precautions; and his pyelogram and blood tests should
be done within the next day or two, and his prostatectomy
performed within the week. This regimen has replaced emer-
gency prostatectomy in all save a few units, but is safe only

when the management of catheters in the unit is at a high
standard.
The man who comes in with chronic retention and uraemia

must be slowly decompressed; his anaemia and electrolyte dis-
turbance must be corrected over the next few days, and if
necessary the process speeded up by dialysis (though this is
seldom necessary when proper attention is paid to replacing
salt and water). Emergency prostatectomy in these men has no
place whatever.

CONTRAINDICATIONS

Contraindications to prostatectomy hardly exist. If the
patient can get about and is not entirely demented then the
operation is feasible by one route or other; in urological units
only one or two cases per hundred are refused operation. The
exceptions, such as the senile nonagenarian with the fractured
femur, are better off with an indwelling catheter changed at
regular intervals. Provided the technique of retropubic or
transurethral resection is of a good standard, there seems little
place (today) for injection or freezing of the prostate, which is
not without mortality and morbidity.
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RESULTS

The usual result of modern prostatectomy is a satisfied
patient who is able to leave hospital within a week or ten days
passing uninfected urine with perfect control and a good
stream. He should return to his normal occupation within a
further three weeks. He may play golf, do the garden, swim,
and make love-though, as to the last, he may be infertile
owing to interference with the mechanism of ejaculation,
which sometimes occurs after all forms of prostatectomy. Late
complications are unusual: in good centres less than one in
ten gets a urinary infection, but this may take a month or two
to clear up afterwards. Strictures at the neck of the bladder or
in the urethra occur after all forms of prostatectomy but for-
tunately respond well to a few dilatations. Continuing symp-
toms usually mean coexisting disease, or the incomplete
removal of adenoma-a complication slightly more common
after transurethral than after open operations. Carcinoma of
the prostate may occur long after any prostatectomy, since it
originates in the outer "surgical capsule" of gland, which is
deliberately left behind. For the same reason another benign

adenoma can arise from this same shell of tissue but it takes
many years.
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Therapeutic Conferences

Hypertension-I

Professor A. G. MACGREGOR: This important disease presents
problems to all disciplines in medicine. One of the main
objects in investigating hypertension is to identify those
patients in whom timely surgery can lead to a permanent
cure. A good example of this is those with unilateral lesions
of the renal arteries. To fail to record the pressure in both
arms or to time the femoral pulses may delay the diagnosis of
coarctation until the patient is too old to have this corrected
surgically.
The basic investigations should include an attempt to

record the basal blood pressure. This may be difficult as the
modem patient is well aware of the significance of hyper-
tension. A detailed history and careful clinical examination
with special attention to the size of the heart and the appear-
ance of the retinae is essential. The investigation should
include assessment of renal function and an electrocardiogram.
All this information allows us to assess the severity of the
hypertension and to choose the most satisfactory type of
treatment. The definition of hypertension, which is a peren-
nial problem, is a subject in itself. Even so, we should talk
about the natural history of the condition. Dr. Wood?

Dr. R. A. WOOD: Yes; we do know a lot more about this than
we did. To start with, one should point out that in women a
raised diastolic blood pressure is less ominous. A person with
blood pressure of only 140/90 mm Hg in his 30s has an
excess risk of developing coronary artery disease at an early
age. Cerebrovascular degeneration also presents earlier in
hypertensives. We see far too many cases too late, partly
because the early stages of the disease are symptomless, and

From ward rounds held in the Department of Therapeutics and
Pharmacology, University of Aberdeen

A. G. MACGREGOR, M.D., F.R.C.P.. Professor of Therapeutics and
Pharmacology

J. C. PETRIE, M.B., M.R.C.P., Lecturer in Therapeutics
R. A. WOOD, M.B., M.R.C.P.ED., Lecturer in Therapeutics

partly because many doctors dislike treating symptomless
hypertension. Treatment inevitably involves some form of self
discipline by the patient, and xnot infrequently the drugs used
also have some unwanted side effects. This means that it
is important to explain carefully to the patient why he must
co-operate in treatment.
Professor MACGREGOR: I take it that you are convinced of the
value of treating symptomless hypertension. I have yet to be
convinced that treatment decreases the incidence of stroke or
myocardial infarction.
Dr. J. C. PETRIE: You are right about myocardial infarction,
but there is good evidence that stroke, especially cerebral
haemorrhage, is reduced when hypertension is treated.

Professor MACGREGOR: In mild cases?

Dr. PETRIE: Certainly in those in whom the retinal changes
affect only the blood vessels. But there is no conclusive evi-
dence about the benefit of treatment in very mild cases.
However, as the treatment of more severe cases has failed to
reduce deaths due to myocardial infarction, we should surely
be looking for an opportunity to treat patients at an earlier
stage before the vascular change has occurred.

Professor MACGREGOR: Let us move on to our patients, who
do illustrate some of the important points in treating hyper-
tension.

Case 1-Associated with Obesity

Dr. WOOD: This lady is now aged 42 and when we first saw
her was 20 kg over her ideal weight; however, she presented
merely with tiredness. She had a blood pressure of 150/110
mm Hg, some arterial narrowing on ophthalmoscopy, slight
cardiac enlargement, but normal renal function. With dieting
she has lost 12 kg and on bendrofluazide, 2.5 mg daily, she
now has a blood pressure of 140/90 mm Hg (Fig. 1).

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.5739.31 on 2 January 1971. D
ow

nloaded from
 

http://www.bmj.com/

