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24 INTRODUCTION.

As the plan of cure by dilatation has thus
always been that chiefly followed, the great
question was, how it could be best accom-
plished.  Various instruments had been at dif-
ferent times proposed for this end, and of various
merit, but all having many defects. They
are very far from realizing the idea of a per-
fect dilator for the purpose, which evidently
should be such as to pass into the stricture
without the danger of mjuring the urethra, and
with the least possible pain, and which shall
then dilate the stricture alone, to the extent,
and with the force which the surgeon desires,
and again shrink to its former bulk, that it
may be easily withdrawn.—We shall see pre-
sently, however, that this is correctly the de-
scription of the new instrument for the pur-
pose, to be treated of in these pages, the
Dailator.

Before the introduction of this into surgery,
the instruments used for the same end were
those called bougies, sounds, catheters, &e.
They are long probes, tapering or conical in
oeneral towards the point, made of various ma-
terials, so as to have particular advantages
for particular cases. The action of all of
them, in dilating, is that of the wedge, and
thence they have four radical defects. The
first of these which I shall notice, and which
proceeds from the necessity of pushing forward






4 INTRODUCTION.

The dilator, on the other hand, will be found
to be free from all these defects. It consists of
a strong, air-tight, membranous tube, as of oiled
silk lined with thin gut, about an inch and a half
in length, which is introduced into the stricture
in its empty or collapsed state, and is then
filled to the necessary degree of pressure, with
air or water, from a syringe without; and is
again emptied before being withdrawn. The
dilator while opening the stricture, remains pre-
cisely in the same position within it; so that
however strongly its action may be required or
exerted, even when an old stricture i1s com-
pletely opened by it at one application, it can-
not possibly, like bougies, either pierce the ure-
thra, or tear it. As it is introduced in its
shrunk or collapsed state, no painful or injurious
friction is then occasioned. And, from its
being changeablé in dimensions, 1t will enter
an urethra with the narrowest orifice, and still
dilate a contraction in any part, to the natural
size, or beyond that, if necessary, without
stretching’, like the bougie, the whole canal an-
terior it. For the same reason the dilator acts
equally on the whole of a long stricture, or on
several strictures at once.

These advantages of the new instrument over
the old means for dilatation, are such, that
if it possessed but one of them, being at the
same time free from a single defect, or objec-
tion, it wounld be of great importance.
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much more frequently occurs in the sudden
attempt ; and in this last alone, can the tearing
of the stricture from the urethra happen.

The method of dilating stricture by forcibly
thrusting a bougie through it, has always been
more or less practised, and at present it is very
commonly employed by some of the first sur-
geons in Europe. They prefer it to the slower
or gradual method, chiefly for the following
reasons. The relief from i1t, when it succeeds,
1s immediate ; whereas the cure by the latter
method requires, in general, a period of two or
three months, or even more, according to the
obduracy and number of the strictures in the
canal, and 1t is a process so troublesome and
tedious, that the patient often losing hope from
the slowness of the relief, for a time abandons
the treatment. The irritation of the stricture,
and neighbouring parts, 1s often greatly in-
creased from the frequent passing of the bougie,
and induces, directly or indirectly, some dan-
aerous or obstinate disease in these parts, as
retention of urine, 1its extravasation from
breaches in the urethra behind the stricture,
diseased prostate gland, &ec. And many cases
of stricture occur, of a texture so firm and hard,
from long continuance, or repeated attacks of
inflammation, (of which this slow treatment is
itself often the occasion), that gentle dilatation
by the bougie may be found inadequate to affect






& INTRODUCTION,

tearing or piercing the urethra, by attempt-
ing to force an instrument quickly through a
stricture. For this is always of harder and
firmer consistence than the adjoining natural
urethra in which it is situated, which is
indeed a very delicate membranous texture ;
and occasionally, instead of being a mere con-
traction of the canal, as if a bit of packthread
tightened it, the stricture occupies perhaps
half an inch, or more, of its length. It is
evident, then, that if the point of an instru-
ment be lodged within a very hard or long
stricture, upon pushing it on, this will probably
not be dilated, but be torn from its attachments.
Again, of whatever description the stricture
may be, if the point of the instrument, instead
of being 1inserted into its orifice, or kept in
the line of the canal, should be directed to the
angle between its anterior surface and the ure-
thra, upon force being applied, it will cer-
tainly rupture this, and be plunged into the
neighbouring solid parts. There is great ha-
zard, likewise, of piercing the urethra, from the
point of the instrument, after it has passed
through the stricture, which 1t is the surgeon’s
object to dilate, being opposed farther on in
the canal, by being improperly directed, or
by another stricture, enlargement of the pros-
trate, pitting, or irregularity of the urethra,
%c.; for the surgeon, in attempting to force
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bougie, the friction as it advances, we have to
remark, that the greater proportion of strictures
are very far from being of a callous descrip-
tion ; some, indeed, are so morbidly sensibles
that the patient can scarcely endure an instru-
ment of any size to pass through them: and
for such the bougie is,. from this friction, as
imperfect a remedy as for the hard strictures,
treated of above. From comparing the effects
of the bougie and the dilator, in similar cases,
I am convinced that, even in strictures of the
ordinary degree of sensibility, treated by the
bougie, more than half of the pain at the time,
and of the consequent irritation, proceed from
this friction; which therefore not only causes
unnecessary suffering to the patient, but pro-
tracts the cure, by occasioning inflammation,
&c., and consequent intermissions of the treat-
ment. In stating the advantages of quick over
slow dilatation, the immediate recontraection of
the stricture after the latter on withdrawing the
instrument, from the elasticity or muscular con-
tractility not having been much weakened,
was mentioned as a cause of the protraction of
the cure, for months ; the effects of the irrita-
tion from the friction produced by this instru-
ment, constitute the remaining causes. Al-
though, merely touching the stricture re-
peatedly with a bougie, will often reduce its
sensibility, (and certain surgeons, who regard
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distension by one application of the dilator
will do it, the compressed air expanding to fol-
low the yielding stricture, but when continued
irritation has changed the structure of the palt
the cure is more difficult.

The next grand defect of the bougie arising
from its incapability of being enlarged and di-
minished while within the urethra is, that, when
two or more strictures exist together in the
canal, the bougie can seldom act efficiently but
on one at a time, which exceedingly protracts
the cure; and if a stricture happens to oceupy
some extent of the canal, unless it be gradually
narrower, the nearer it approaches the bladder,
the pressure made by the bougie must, for a
long time at least, be nearly confined to its
anterior extremity. Hence it arises that such
cases have so often resisted the bougie, while
the employment of caustic in them, applied as
it has generally been to the anterior surface
of the stricture with the purpose of gradually
working its way through, has often done great
mischief by making' a new passage. The dila-
tor supplies the desideratum ; but as the long
strictures often differ considerably in structure
from the short and ordinary species, they require
the method of treatment by the dilator to be
likewise different. |

The common short, thread, stricture, 18 a
mere contfraction or approximation of the sides
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the other, without the increased trouble and
irritation.  The length of strictures, if they ave
as yet passable, may be easily ascertained by
examining them with a modification of the
dilator. The distance of the farther extremity
from the orifice of the urethra, which is all that
15 required to be known for this purpose, is dis-
covered by passing the instrument beyond the
stricture, then distending it, and retracting it
till it 1s opposed by the obstruction. In conduct-
ing the cure of long strictures from thicken-
ing of the urethra, the dilator may he used re-
peatedly, keeping up a gentle pressure for
a considerable time each application ; or if the
patient’s mode of life or circumstances will
permit it, the canal may be so distended by one
sufficiently continued application of the elastic
dilator, as to admit a flexible catheter of the
largest size, which will remain in the urethra, to
continue the distension till the obstructing mat-
ter is absorbed. When such a stricture occurs
near the orifice of the urethra, the introduction
of the catheter is not requisite, as a very short
tube, properly fixed by tapes to the penis, will
preserve the dilatation without incommoding
the patient. When the stricture is in this situa-
tion, caustic may be easily and correctly applied
to its inside or channel, in the manner which 1
have recommended in my Treatise on Stricture,
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introduced *. By this means, although the more
violent and sudden effects of stricture are pre-
vented, the long continued irritation of the
urethra, which 'is the almost constant attendant
of this disease, seldom leaves the general con-
stitution, or the condition of the neighbouring
organs, unimpaired. When we find that a very
trifling irritation of this canal is sufficient to
induce a violent paroxysm of fever, we can easily
account for the emaciation, irritability, and
general derangement of the functions in patients
who have long complained of stricture. They are
constantly liable to sudden retention of urine ;
the functions of generation may be deranged ;
and the bladder and prostate gland, disease of
which so often embitters the latter period of life,
seldom escape injury.—If any strictures be found
which cannot be permanently removed by the
dilator, although it can be introduced through
the narrowest orifice, and dilate to any extent,
without exciting injurious irritation, yet all at
Teast will be done by it, which dilatation in any
way is capable of effecting.

* The impropriety of using large instruments, on this account,
was shewn, fifty years ago, in the writings of Sharp and Bromfield.
I had oceasion lately to see a patient who had been confined to
bed for two or three weeks, in consequence of a violent irritation
of the urethra and bladder, occasioned by an attempt to pass a very
larve sound into the bladder.
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and projects beyond the cannula B, serves to
conduct the dilating tube in its collapsed
state into the stricture, and by the cannula, the
distending fluid, air or water, is injected from
the syringe D. The stop cock L, screwed mto
the outer end of the cannula, at F, retains this
injected fluid.

Fig. 2 represents the skeleton of part of the
dilator, without the distensible tube, that its
construction may be better understood.

The cannula B may be of the common elastic
catheter tube, or of tin, which is flexible, or of
silver. To its outer end at F, is fixed, by cement,
a small connecting piece of brass, to receive the
corresponding screw end of the stop cock E, or
of the syringe D when only momentary distension
is made, and the cock therefore is not required.
At its other end (fig. 2,) it is represented as
voughened, that the silk and gut tube may be
more securely attached to it.

The wire C, (which is represented by the dot-
ted line in fig. 1,) is of silver, prepared so as to
be elastic, as small as the necessary degree of
strength will permit, and sufficiently long to
project from both ends of the cannula ; from the
mner end, as much as the length of the disten-
sible tube 1is required to be, and about one-
fourth of aninch at the outer end, where it has a
knob on it, or hook, to prevent the possibility of
its slipping from the tube, and being left in the
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ture of the urethra, this is unnecessary. Be-
sides the saving in the expence, when the stop-
cock is dispensed with, the water can then be
more quickly injected, which is a great advan-
tage, as 1t makes a moderate leaking of the
distensible tube of no importance.

For ordinary cases of stricture, the distensible
tube may be constructed of strong silk ribbon,
with the edges sewed together, and having its
seam turned inwards, lined and covered with
thin gut. Such a tube will in every instance
be found of sufficient strength to bear the re-
quisite degree of pressure. The greatest pres-
sure of the thumb upon the piston of such a
syringe as has been described, will rarely rup-
ture it, and this force is more than the hardest
stricture can for a moment resist. When lit-
tle bulk in the dilator 1s desirable, as in the
very beginning of the treatment, the thinnest
oiled silk, lined with a gut, will be preferable ;
- but as this will often give way to great pres-
sure, it is proper previously to ascertain how
much it can resist, and to point this out by a mark
or check on the piston rod of the syringe. Besides
the loss of the distensible tube from such an
occurrence, there is a chance of injury to the
urethra from the lining gut then protruding
forcibly through the breach in the silk. In
some very narrow strictures I have even used at
first, merely a bit of single or double gut with-
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the silk tube when distended, it must be at least
of equal dimensions with it ; and it is well to
insure this by choosing it of larger size. When
the stricture will admit an instrument of consi-
derable size, as in stricture of the rectum, in
order to preserve the dilator long air-tight the
lining gut may be double. When the silk has a
covering of gut, which, on several accounts,
answers better than varnishing it, this outer gut
must be pierced in several parts, in order that
any of the fluid escaping from the inner gut
may have free escape into the urethra, and not
distend the covering beyond the silk.

The only part of the preparation of the dila-
tor requiring nicety of execution, is the attach-
ment of the distensible tube to the conducting
tube and wire, which must be at once very neat
and very secure. The silk tube and lining gut
should be tied on together, the artist taking care
that the wire be kept exactly in the axis of the
tube, or that the wrinkles or folds at the extre-
mity be equal all round. The tyings may be
made conical by notching the extremity of the
silk after two or three turns of the small strong
waxed silk thread have been made round it,
and by then continuing the thread completely
over it. The tyings should then be smoothed
by a coating of bougie wax, and if unvarnished
silk has been used, the operation is completed
by covering both the silk and the tyings with a
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the dilatation as the stricture gives way, and
yields to any momentary violent spasm of the
parts ; and more is afterwards injected, or part
allowed to escape by the cock, according to the
patient’s sensations. If the dilatation is in-
tended to be sudden and momentary, then the
mjection of water will, on several accounts, be
preferable to air.

Regarding the rapidity and degree of disten-
sion to be made on each application of the instru-
ment, the length of interval between the several
applications, the general management of the pa-
tient in these intervals, and the extent to which
the dilatation should be finally carried, the fol-
lowing are the general rules which my practice
enables me to give,and, with the subjoined cases,
they will be of use in guniding the judgment of
the practitioner to the proper treatment of par-
ticular cases.

It has been already stated, that, in the greater
number of the varieties of stricture, momentary
and considerable distension by the dilator is the
best method of treatment; it is the quickest,
and, as has been before explained, it is the most
effectual. It is also productive of less uneasiness
to the patient than any other method of treatment
whatever. The distension 1s exclusively con-
fined to the hard, and often nearly insensible
contraction, and the short stay of the instru-
ment in the canal, oceasions no painful spasm or
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least, the milder pressure is preferable. 1In con-
ducting the treatment in this manner, (as also
when stronger distension is made,) a variety
of size in the dilator, though not absolutely neces-
sary, 1s more adviseable than using but one size
throughout. For, if a large size is introduced
through a narrow stricture, the greater part, or
the whole of the uneasiness experienced by the
patient on distending it, will often proceed, not
from the dilatation of the stricture, but from the
pressure of the distensible tube on the inflamed
or urritable urethra behind 1t.

The common trifling effects of the intro-
duction of other instruments into the urethra,
as scalding pain on urining, increase of the
gleety discharge, slight febrile symptoms, &c.,
may of course arise from the more effectual
operation of the dilator. If rapid dilatation, to
considerable extent, be made by it, the instru-
ment may be extracted soiled with blood, and a
few drops may ooze from the urethra afterwards,
which will prove it to have acted effectually on
the stricture. However, as the stricture exclu-
sively, is acted upon by the dilator, and is gene-
rally less vascular than the contiguous urethra,
I have never observed from the most rapid dis-
tension effected by it, haeemorrhage to the same
extent as is often produced by the bougie. In
this latter case, as the blood comes not from the
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vessels of the stricture alone, but chiefly from the
violence done to the neighbouring urethra, when
profuse it is alarming, as indicating that violence
has been done.

The general rule in the treatment of stric-
tures by dilatation, not to re-apply the instru-
ment producing it, before the irritation, often
arising from the preceding application, has
nearly or quite subsided, is the best to guide us
in the use of the dilator. Every alternate, or
every third day, will usually be the least admis-
sible interval, when the sudden dilatation is pro-
duced by the dilator.—The general manage-
ment of the patient’s regimen in these inter-
vals is, likewise, the same as during the treat-
ment by other means. He must avoid every
thing that would tend to increase the irritation
of the urethra, such as much exercise, sudden
exposure to cold, irregularity of diet, &ec.

A dilator, measuring in its distended state,
one-third of an inch, is of about the natural
average diameter of the urethra, and if the
stricture has been gquickly distended to this ex-
tent, it will probably, in most cases, be perma-
nently so distended. At any rate I think, that,
as a general rule, the stricture need not be di-
lated farther, till, upon trial, this degree of
dilatation is found insufficient. It has long
been found of advantage, to leave off the use

D
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ment a stricture of the urethra was discovered.
The bougie was employed in the common way
to dilate this, but as the relief from it was ex-
ceeding slow, he became impatient, and left his
surgeon when only a middle-sized instrument
could be passed to the bladder. He found the
necessity of regularly passing the instrument
afterwards every week, or fortnight, to prevent
the recurrence of the more urgent symptoms,
but being frequently obliged, by professional
avocations, to travel from home, he was ex-
posed from irregularities of diet, and inclemen-
cies of season, to temporary increase of difficulty
of urining, occasionally amounting to severe
strangury. Of late he observed that the stric-
ture was again permanently increasing, and it
has returned at last to such an extent, that he
cannot pass through it the smallest bougie, and
every attempt at this, violently increases the irri-
tation of the canal.

I passed a large bougie down to the stricture
to ascertain precisely its depth in the canal,
which appears to be six inches and a half from
the orifice. After failing to pass a small bougie
through the stricture in the common way, 1
passed down to it a wide elastic cannula, and
by this conducted the smallest elastic bougie to
it*, which, after some trials, went onwards to

* The advantages of this plan I explained in page 120 of my
Treatise on this disease. I again strongly recommend it in cases
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five minutes after its introduction, it was neces-
sary to permit the escape of the air that the
urine might flow by the side of the collapsed
instrument.

18th day. There was rather more irritation
than usual after the last visit, but this I attri-
bute to a disordered state of the bowels, of
which the patient has complained for some days
past. The urine flows in a tolerably full stream,
but is much oftener evacuated than is natural.
I introduced the same dilator to-day as on last
occasion, but not with the same ease to the pa-
tient, the canal being in an irritable state, and
for this reason I did not produce greater disten-
sion ; — I prescribed for the disorder of the
bowels. :

21st day. The irritation has now entirely
ceased. I passed the No. 12 dilator, kept it
distending the stricture about a quarter of an
hour, and before extracting it, I could nearly
inflate it to the full extent without causing
much uneasiness. This second inflation would
indeed have been necessary at any rate, as from
the looseness of the stop-cock employed, much
of the first injected air had escaped.

22d day. [T passed a No. 14 dilator, and after
it had remained about ten minutes causing con-
siderable pressure, I rapidly inflated it to the
greatest degree, immediately afterwards allow-
ing the piston of the syringe to recoil. The
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Some time after the commencement of this
~disorder, on sounding the urethra, an obstruc-
tion was discovered nearly two-thirds down ; for
the removal of which small bougies were em-
ployed every other day for upwards of three
months ; but this treatment producing little
advantage, the patient was then prevailed upon
to submit to the forcible introduction of a pretty
large silver catheter. It was passed through
the stricture, but was followed by the loss of a
large quantity of blood, and much irritation,
which, spreading to the bladder, caused a dis-
tressing frequency of urining for several days.
At the end of this period, however, when these
immediate effects of the forcing had ceased, he
found himself relieved in every respect.

Had the dilatation been carried on to a farther
extent he might probably have experienced
lasting benefit ; but as the surgeon did not
press the continuance of any farther curative
measures at this time, and the patient from his
present relief was unwilling to submit to them,
the use of instruments was totally abandoned.
In about eighteen months from this time the
difficulty of urining recommenced, but as cir-
cumstances had separated the patient from his
former medical attendant, he did not apply to
another for advice till after some months of suf-
fering, and when the disease had become alarm-
ing. Many fruitless attempts were now made
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patient’s suggestion, introduced such an elastic
bougie (No. 4) as he had commonly employed,
and by turning it about like a gimlet, (a prac-
tice he had often followed himself, so hard and
msensible had the strictures become,) I at last
succeeded in passing it beyond both obstructions
quite into the bladder. As it was then tightly
orasped by the strictures, it could not be easily
extracted without a similar motion; it was
soiled with blood. I introduced immediately
afterwards a whalebone-pointed (No. 8) dila-
tor, and by some management succeeded at
last in passing it within the first obstruction. 1
distended 1t suddenly with water to a considera-
ble extent, (the distensible bag was not of the
strongest silk,) but he did not complain of any
uneasiness. After keeping up this pressure for
a few minutes, I extracted the dilator.

3d day.—Little difference since last report,
except that, for some time after the application,
he had rather more difficulty in urining than
usual. 1 passed a No. 8 dilator of the strongest
material, which still entered the first stricture
with some difficulty, and distended it with all
the force of the thumb. He experienced, he
said, a strong feeling of distension, but after the
¢ painful boring’’ he had been so long accus-
tomed to, he thought imthing of it. 1 did not
continue this distension, but emptying the dis-
tensible tube, advanced it to the second stric-
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three times since last report, continuing the
pressure for some minutes, and each successive
application, producing less uneasiness.

When this dilator is distended in the fore-part
of the urethra it gives rather more uneasiness
than at the stricture, which, as the fore-part is
i a perfectly healthy state, proves that the
lately contracted parts are at least dilated to the
extent of the average size of the urethra. As
the whole of the morbid symptoms, excepting
the gleet, had now disappeared, he took his
leave, with directions to use once or twice
a-week, for some time, a No. 12 metallic bougie,
and to return to have the parts still farther
dilated, should there be any symptoms of relapse.
As 1 have not since heard from him, though
several months have elapsed, I have reason to
think that farther dilatation will prove unne-
cessary.

As the common action of the bougie was found
inefficacious in the above case, the alternatives
were, forcing a bougie or sound through the
stricture, destroying them with caustic, or
widening the passage, by cutting down upon it
from the perineeum. He had suffered too much
before to submit again to forcible dilatation,
when the strictures had probably become still
more unylelding, and the widening the passage
by the knife is a practice now never adopted
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with difficulty psss. It being the first time in his
life that an instrument was introduced, he expe-
rienced ~~nsiderable uneasiness, and a sensation
of sickness at stomach, and requested that no
farther measures might be used that day.

On the third day I introduced a No. 11
dilator, and after continuing the dilatation by
it for some time, finding that he bore it well,
I suddenly distended the instrument to its full
extent. As the pain produced was momentary,
he did not appear to care for it.

Three days after, he told me that the stream
of urine was much enlarged. The scalding
on urining was very considerable during the
remaining part of the day on which I had pro-
duced the dilatation. I now passed a No. 14
dilator, and at once dilated it to the full extent.

On the third occasion, and tenth day of the
cure, 1 retracted a No. 11 dilator sound*
through the stricture with great-ease; I then
applied the No. 14 dilator, and kept up the
pressure for some minutes.

Five days afterwards I repeated the same
measures. The parts remained perfectly dilated.

* This is a dilator with a very short distensable tube, useful in
examining the urethra. When introduced collapsed to the neck
of the bladder, and then distended, and in this state withdrawn,
it ascertains the diameter of the stricture with more ease to the
patient than a large bougie can, as there is little friction, from
the small extent of the bulb, and the natural action of the canal is
to push it forwards,

E
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The above case, which is not uncommon, forms
a striking contrast with the treatment by other
measures, whether we regard the time required,
or the suffering to the patient. The plan of cure
by keeping the catheter in the urethra, very
common in France, and which, though painful,
and most inconvenient, is there thought to be
more expeditious than interrupted applications,
requires, according to Richerand, ¢ trozs, sur,
neuf mozs, et méme une année, pour obtenir une
dilatation convenable.”’

CASE 1V.

Stricture, occupying considerable extent of the
Canal, successfully treated by the Dilator and
Catheter.

A MIDDLE-AGED man was affected 'with all
the usual symptoms of stricture to a severe de-
gree. His general health had suffered much
from the affection of the urinary organs, which
had continued for five years. He had had gonorr-
heea frequently in his youth, and he thought the
last had been treated unskilfully by a very strong
zinc injection. He had once a bougie passed
into the urethra, about four years before he ap-
plied to me, but it produeced so much irritation
and fever, that he had not since had resolution
tosubmit to the repetition; which now, however,
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bladder. The only means that had at all relieved
him was keeping a small elastic catheter in the
bladder, but this for several weeks past, the ure-
thra would not admit. The first time I applied a
dilator there was but trifling pressure made by it,
and there was very little change of the symptoms
in consequence. An attack of gont coming on some
days afterwards, the treatment of the stricture
was suspended. The next time the dilator was
used, one of No. 10 was fully distended in the
urethra, but, as the patient insisted upon passing
the instrument himself, and as the distensible
tube was short, T had doubts whether he had
placed it properly within the stricture. On the
same evening his testicles began to be pained,
and on the third day, when I visited him, they
were both considerably swelled. Instead of fo-
mentations, leeches, and nauseating remedies, the
usual treatment of this affection, and which in
all probability would have prevented its attaining
any height, or would have materially shortened
its duration, a lotion of camphorated spirits of
wine had been prescribed by the patient’s ordi-
nary medical attendant.— As this gentleman
thought proper never afterwards to request a
repetition of my visits, I did not learn the issue
of the case, although it is most likely, that if the
dilator had really distended the stricture, he
would experience eventual relief,
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submit to, being prejudiced against the remedy
by the circumstance of a brother officer having
died in consequence of a mortification in the
perineeum, that had supervened to an application
of caustic. Ever since, he had lived in a miserable,
anxious state, occasionally attempting, but in vain,
to pass a small catgut himself ; yet, as he pru-
dently avoided every other cause of irritation,
he had not suffered much from obstruction to
the urine. Understanding that 1 had proposed
some new means for passing instruments in such
cases, he came up from the country, and applied
to me. Having accurately measured the dis-
tance of the stricture from the orifice of the col-
lapsed penis, which was a little more than six
inches and a half, I passed a small elastic bougie
down to it, and after turning it about between
my fingers for some time, while I pressed it
gently against the obstruction, it advanced half
an inch, but I could not make it proceed
farther. The attempt with a small steel sound
was equally unsuccessful. At his second visit,
after new endeavours with the sound, with no
more success than at first, I passed a small dilator,
(the further end of the distensible tube of which
was tied close to the extremity of the wire,)
quite as far as the bougie had advanced, and
then dilated it suddenly. From the sensation
which the patient informed me was produced by
the dilatation, T was pretty certain that part of
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that I may be sure it is within the stricture
before I apply any pressure to the handle.
While upon the subject of impassable stricture,
I shall give the outlines of a case where the com-
plete impediment to the passage of the bougie
did not depend on tortuosity, and was removed
differently. Its instructive nature will excuse
its insertion here, though not illustrative of the
action of the dilator. — The patient had been
affected for several years with a derangement in
his urinary organs, but not experiencing much un-
easiness, he had not applied for advice till he
visited me. What induced him at last to do so,
was the now extreme tenuity of the stream of
urine. I found that there was considerable con-
traction of the orifice of the urethra, its diameter
not being above No. 6, and I could not pass a
small instrument beyond six inches. After at-
tempting in vain to dilate the orifice perma-
nently, I cut it, to facilitate the further neces-
sary operations, and the patient kept a tubular
tent constantly in it for four days. This opened
it perfectly ; and I now again endeavoured to
pass the instrument beyond the farther stricture,
but notwithstanding the employment of the
auxiliary measare of the elastic cannula,
‘described above, 1 could not succeed. For
the elastic tube I then substituted a large cylin-
drical wax-cloth bougie, which I pressed mode-
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but in the disease now under consideration, from
the different nature of the parts concerned, this
friction and irritation is still more hurtful.
Hence it has arisen, that many strictures of the
rectum, from the imperfection of the means em-
ployed for dilating, have been left unremedied,
or only such temporary relief has been given,
as opiates, fomentations, &c., are capable of
affording ; and, even in those cured, much un-
necessary pain and irritation has been pro-
duced. The dilator, which is introduced within
the stricture, and again extracted, in a soft,
pliable, collapsed state, which can act equally on
any length of obstruction, which may carry
the dilatation to any extent without ever at the
same time keeping the frequently irritable
sphincter of the gut distended, is obviously far
preferable to any other means that has been em-
ployed for the same purpose. These advantages
were immediately perceived by the profession,
and many quickly availed themselves of them. 1
have only to regret that the difficulty, hitherto,
of procuring the perfect instrument, has caused
occasional disappointment, and prevented the
universal adoption of the practice.

From the little additional irritation of the
parts, caused by the use of the dilator, consider-
able relief may be given even in cases where the
stricture depends on a malignant schirrous affec-
tion of the bowel. Tn the following case, treated
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stricted ; and, upon examining the canal, by
means of the dilator sound, 1 found no other
stricture within reach, and that this one, within
three inches of the anus, occupied no great
length of the passage.—I introduced a rectum
dilator, measuring, when inflated, two-thirds of
an inch in diameter, and, comparatively with
the bougie he had formerly employed, it went
very easily. I inflated it as much as the pa-
tient’s feelings would allow of. After fifteen
minutes, the air was allowed to escape, and the
instrument was extracted. o

On my third visit I substituted a dilator of the
same size with that formerly used, but differing
from it in having a portion of membranous tube
between the metallic cannula and cock. This pre-
vented the jerking of the instrument on the irri-
table part, while turning the cock, which, in some
degree, occurred on the last occasion, and pro-
duced inconvenience. As there was little irri-
tation from the last application of the dilator, 1
made the same degree of pressure to-day, but
could not continue it for the same length of time
in consequence of an urgent desire to go to stool,
which came on.—A watery solution of opium
was prescribed to be injected into the rectum.

5th, 9th, and 12th days. The dilatation was
repeated on these days, but it proceeds very
slowly, as the irritation of the parts prevents
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any considerable degree of pressure. On
the 9th day the dilator was retained in the pas-
sage for mearly half an hour. The parts now
admit of more air being injected than at first,
but there is as yet no sensible difference in the
circumstances connected with the evacuation of
the feeces. The instrument is retained in the
parts by a T bandage.

20th day. The dilator has been used four
times since last report, with increasing ease.
The general health is not quite so disordered as
formerly, nor does he experience the same de-
gree of uneasiness on going to stool. In the
beginning of the week two days elapsed without
his having a motion, a circumstance very un-
common with him, and during this period the
flatulency and swelling of the belly were parti-
cularly troublesome. This state was removed
by a dose or two of castor oil, and his appetite
has improved. 1 employed to-day, a dilator of
nearly an inch in diameter.

28th day. As the dilatation proceeds it be-
comes more quickly effected, and with less suf-
fering to the patient. The irritation of the rec-
tum has now so far subsided, as to permit of the
patient’s introducing the dilator easily himself.
He has employed the inch dilator, but cannot yet
fully distend it. He can retain it in the rectum
about an hour at bed-time. His bowels are get-
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the ¢ glory of English surgery,”” was so nearly
perfect as to leave little room for improvement.
The hopes, which the rapid progress of chemis-
try, and the grand discoveries relating to this
subject of Scheele, Wollaston, Fourcroy, and
others, some time ago gave birth to, that we
should be able to dissolve stone by lithontrip-
tics, and thus save the horrors of lithotomy,
had again died away, and the researches of
many ingenious men, who have been, and still
are employed about the question, have for their
end more to prevent the formation of stone by
remedies and regimen, than to improve the man-
ner of removing it when once formed. T trust,
however, notwithstanding the supposed ex-
hausted nature of the subject, that the following
essay contains matter of such importance as to
shew, that very much was still possible in the
improvement of this department of the healing
art.
When a stone in the bladder has attained
such size that it cannot escape by the
urethra with the urine, its removal has been
executed, or attempted, in the five follow-
ing distinct, and, indeed, the only conceiva-
ble methods; I shall enumerate them in the
order most convenient for treating shortly of
each.

1. It has been attempted to dissolve stone in
the bladder, by making the patient take into
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reducing it to a size that will pass. The sub-
stances which affect the composition of the urine

with this view, are chiefly the different alkalies
and acids, and water taken copiously.

SECOND METHOD.

The Solution of Stone by Injection.

When the solution of the stone is the object in
view, it is a very circuitous way to send the sol-
vent, as described in the last section, through the
long' path of the circulation, in which it may be
doing injury to the constitution, and becoming
itself inert, when a short and direct road is open
for it to the bladder, by the urethra. The idea
was accordingly seized with eagerness, of thus
directly dissolving stones, when improving che-
mistry began to inform us of their varieties and
chemical nature, and of the best adapted solvents.
This interesting inquiry was especially prose-
cuted by Fourcroy, in France, who has left us
the details of his experiments on stone, both in
the body and out of it. He found that small
aric acid calculi, a variety, constituting a large
proportion of what oceur, may be softened and
dissolved by being kept for a few days in a
watery solution of the pure fixed alkalies, so
mild as to be swallowed ; and that the “stones,
consisting of the earthy phosphates, which are
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consisting of twenty-three drops of muriatic acid
i four ounces of water, was repeatedly used, and
retained for upwards of an hour, without pro-
ducing the least inconvenience*. This is a
quantity of acid, double of that which, in con-
ducting some experiments on this subject, I
found very rapidly to dissolve an earthy calculus
immersed 1in it. -

With all these circumstances, and many others
that might be mentioned, promising so much
success, 1t may seem extraordinary that the
practice of injections has been totally relin-
quished. It is just mentioned by some late
writers ; but 1t appears, that the endeavours to
improve the cutting operation have much di-
verted the attention of the medical world from
the subject. The reasons of its disuse probably
are, 1st, the exceedingly imperfect method of
injecting the bladder, hitherto practised ; 2dly,
the difficulty that has existed of ascertaining the
kind of calculus in the bladder, in order that the
appropriate solvent may be applied.

The methods that have been in use for ascer-
taining the nature of caleuli in the bladder, are,
the examination of the urine, especially of its
deposits or sediment, and the examination of a
solvent injection after it has remained sometime
in the bladder.—No characteristic quality has

# Sce his * Treatise on Calculous Disorders,” 1817.
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intervals between using the solvent, as it is di-
minished during its short applications.

Now as urinary calculus is precisely the same
“substance, whether it be yet in the living body,
or extracted from it and in our chemical labo-
ratories, and as in the latter case we can easily
dissolve it by agents of such strength as may
be injected with impunity into the bladder, it
evidently follows, that, if these agents or solvents
could be applied to stone in the bladder as ad-
vantageously as when out of it, precisely the
same result would follow. The following con-
trivance, called the double catheter, seems to
possess every property which can be conceived
desirable in an apparatus for this purpose. It
is one of the improvements in the treatment of
urinary diseases, for which we are indebted to
my brother, Dr. Neil Arnott; and independently
of what its merit may prove to be in this appli-
cation of it, it has been found of the greatest
importance 1 the treatment of some other af-
fections of the bladder, to be afterwards men-
tioned.

The double catheter may be made of metal,
or of elastic gum. When of metal, it is formed
by running a partition along a common cathe-
ter, so as to divide it into two channels, which
open near its point, by distinct holes of the
nsual size. By one of these channels liquid
may be passing into the bladder while it is again
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escaping, mixed with the urine, by the other.
When of elastic gum, it is formed by inserting
a small catheter into a larger one, and using the
first for the injection of the fluid, while the latter
allows it again to run off. In either construction
separate flexible tubes must be attached to the
outer extremities of the divisions or catheters, as
prolongations of these ; one, to connect the cathe-
ter with the reservoir from which the fluid is to
enter by it, the other to carry off the waste fluid
and urine to a fit receptacle *. This apparatus
has other obvious applications in affections of the
bladder, besides that of dissolving stene. 1t is
well adapted to relieve irritable bladder, in a
great variety of cases in which it occurs, by al-
lowing the aecrid urine to run off immediately
on descending from the kidnies, while any bland
or medicated liguid may be kept circulating in
the apparatus, and occupying the bladder in the
desirable quantity instead of the urine. Again,
it enables us to dilate a contracted bladder; a
flaid column of any height may be made to act
upon the bladder for this purpose, by varying
the altitude, in relation to the patient, of the
reservoir and extremity of the waste pipe. We
shall see presently of what importance these two
applications of it may sometimes be, as prepara-
tory to the cutting operations for stone.

* For a particular description see the explanation of the Plate.







































101

not, it appears, answer the purpose completely,
probably from the opening being still not suffi-
ciently low, or from the point of the catheter
occasionally passing into the wound beyond the
bladder, or being drawn out of the bladder
while the patient changes his posture. It has
been proposed to make the lower opening into
the bladder, where it lies on the rectum, in-
stead of in the perineum, but to this proposal
there are objections equally strong, vez. the con-
sequent inflammation, and the risk of a fistulous
communication remaining between the bladder
and rectum. Besides, in many of those cases
where the high operation is the only one which
can be performed, viz. where there is much dis-
ease of the prostate, such an opening cannot be
made.—No attempt to prevent the urine passing
by the wound is made after the lower operation.
Now a catheter constructed so as to act as a
syphon, introduced by the urethra, will carry off
every drop of urine by the natural outlet, as soon
as it descends from the kidney, and instead of
leaving a tendency in the urine to spread in the
wound and adjoining parts, the action of the in-
strument may be made so strong as even to draw
any secretion from the wound that may take
place in it. It may be well here to remind the
reader, that a syphon is a bent tube, of which,
if one end is immersed in a vessel of water, and
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from the extravasation of the urine, in Litho-
tomy and in other wounds, will also facilitate the
healing, by allowing the parts to be perfectly
at rest. _

In the high operation, after a means of pre-
venting the urine escaping by the wound, the
other great desideratum is, the being able to cut
into the bladder readily, and without the risk of
wounding the peritoneum. For this purpose the
older surgeons used to distend the bladder with
water, in order to raise it sufficiently above the
pubis ; but this being often impossible from its be-
ing permanently contracted, it has been a common
practice latterly, tointroduce a staff by the open-
ing in the perineum or rectum already men-
tioned, by which the bladder 1s raised abave the
pubis, and presented to the operator. A common
sound or staff introduced by the urethra in the
usual manner, cannot be felt over the pubis, in
many cases, and therefore is not a sufficient di-
rection ; but a staff or strong catheter of the com-
mon form, may be made to contain in its curved
part a sliding piece, that may be pushed out af-
ter its introduction, like the joint of a telescope ;
the curve would thus be lengthened to nearly a
semicircle, and of course the point might easily
be felt above the pubis.

Very frequently in cases of stone, the bladder
being always under irritation from the presence
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of the foreign body, it resists the natural degree
of distension by the urine, and is apt to become
permanently contracted. Hence it was that,
the great distension of the bladder usually made
in the first method of operating in the high way,
was by some accounted the most painful part of
the operation ; and from the inflammation and
paralysis of this organ often induced by it, and
even occasional rupture, it was also a very dan-
gerous part. Elevating it by an instrument
does not completely supply the desideratum, for
the neighbouring parts are not then so com-
pletely removed from the place of incision as
when the bladder is fully distended. The pre-
vious use of the double catheter will generally
reduce the irritation from stone, and expand the
bladder, and the then possible combination of
the two securities, (for the bladder may remain
distended when the long staff is introduced by
the whole urethra,) will exceedingly diminish
the danger of wounding the peritoneum.

The hazard of cutting the neighbouring im-
portantsparts 1s likewise the second great defect
of the lateral operation to be lessened. The
particular parts in danger depends chiefly either
upon the direction of the cutting-edge in making
the incision, or upon the kind of cutting-instru-
ment employed and the degree of fulness of
the bladder at the time of the operation. It is
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neum, which forms its outer coat, when the gor-
get is used. In operating with the knife, parti-
cularly in Cheselden’s third and last method, this
hazard is removed ; but as the plan is objected to
by many surgeons, the possibility of previously
dilating the bladder by the double catheter, will
be to such an acceptable expedient. A further ad-
vantage of this means, as preparatory to Lithoto-
my, will be perceived upon the reflection, that the
risk of bruising or lacerating the bladder by draw-
ing a stone through an opening made into it, is
always less in proportion to its dilatability. Much
dilatation is commonly required, for the wound
~ made by a gorget of even an inch in breadth,
cannot, without further dilatation, admit a stone
to pass, the smaller diameter of which exceeds
two-thirds of an inch, and this exclusive of the
forceps which holds it.—In regulating the size
of the wound, when the membranous part of the
bladder 1s to be cut, regard ought to be had to
the state of distention of the bladder at the time,
and also to whether it be dilatable to the natural
extent, for a very small opening in a contracted
healthy bladder is equivalent, by being capable
of greater dilatation, to a large wound in its dis-
tended state. The smaller extent of wound re-
quired, and the avoidance of the other dangers
from cutting the prostate gland, in the operation
which has been practised by Foubert and others,
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be cut, as the urine may be now prevented from
afterwards escaping by the wound, there will not
be much danger. The wounding of the perito-
nzeum, which has frequently happened without
any bad consequence, has hitherto been often the
fault of the operator, in performing the high ope-
ration where the peculiarity of the case made the
lower the appropriate one.—In the lateral ope-
ration, on the other hand, arteries are more ex-
posed to injury, and the hemorrhage is more
difficult to restrain ; the seminal ducts and rec-
tum are liable to be cut : the first acecident often
occasions sudden death—the second, may cause
impotency—the third, aggravates the inflamma-
tion, and often ocecasions incurable fistule of the
most disagreeable kind. The peritonseum has
likewise heen wounded through the fundus of
the bladder.

It is not an easy matter to ascertain when the
stone is of a size which cannot be easily ex-
tracted through the lower opening, nor when the
prostate is so diseased as to render the lateral
operation improper. The incurably contracted
bladder, one of the objections to the high opera-
tion, 1s more readily discovered, as by the quan-
tity of injection it will receive, or even by pass-
ing a sound into it.

A smaller opening into the bladder is sufficient
for the extraction of stone above the pubis, be-
cause the membranous part of the bladder is
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survived the immediate effects of this violence
many were rendered miserable, during the re-
mainder of their lives, by incurable fistulee and
incontinence of urine.

The lateral operation, which took place of that
by the apparatus major, differs from it, chiefly
in the circumstance that, in the former, the
prostate gland is divided by a knifg, instead of
being forcibly dilated or torn as in the latter.
By it, therefore, the dangers from the peculiar
violence done to the prostate gland, are to a
great extent, avoided ; and although new dangers
arise, they have been found less important than
those from the sudden dilatation *.

In the case, a detail of which follows, a new
means was employed to dilate the entrance to
the bladder, not liable to the objections made to
all the expedients formerly used. It was a dila-
tor filled with air, such as is represented in the
Plate, fig. 3, introduced by an opening in the
perineeum, which opening, by the time of the
operation, had become callous. Dilatation, bjr
such means, constitutes an operation for the re-
moval certainly of small stones, and probably of

* The lateral operation, however, as performed by many sur-
geons, is a very near approximation to that by the apparatug
major. Bromfield, in the greater number of cases cut only the
fore part of the prostate gland, leaving the base to be dilated or
torn, & practice, which he informs us, was never followed by
urinary fistula.

1
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the urethra and rectum, Mr. Cooper made an
opening intotheurethra, from the perinzeum, close
to the commencement of the fistula, and by this
opening, he introduced a female catheter into the
bladder, which remaining in the bladder, and,
preventing its painful contractions, soon mate-
rially allayed the irritation. Upon then sound-
ing the bladder, a stone was discovered ; and,
as 1t was likely to be small, but a short time
having elapsed since Lithotomy had been per-
formed, Mr. Cooper was willing to try the ef-
fect of the new dilator, in opening the passage
for its removal. T'wo of these instruments were
accordingly constructed for the purpose, under
my direction. The distensible tube in both was
about six inches in length ; the diameter in one,
somewhat more than half an inch, in the other
nearly three fourths : and the distensible tube was
tied upon a silver cannula, with both ends open,
for the free exit of the urine. The smaller di-
lator being introduced in place of the female
catheter, it was inflated as far as the patient’s
feelings would permit ; and, as the sense of dis-
tension abated, 1 injected more air, generally
after infervals of two hours. The larger instru-
ment was substituted for the first, about twenty
hours after its introduction, and eight hours after
1t had been dilated to its full extent. The passage
was dilated to the size of the larger dilator in
about six hours, and this instrument remained
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in the part till the forceps was introduced.
During the dilatation, the patient had an uneasy
feeling of distension, but not amounting to what
is usually termed pain : he was feverish, and his
sleep, at night, was frequently interrupted ; but
these circumstances may be as justly attributed
to the anxiety he felt about the issue of a new
operation on his own person, as to the irritation
from the distension. The urine flowed constantly
through the open tube.

In extracting the stone, Mr. Cooper employed
the common forceps; and, in all respects, ex-
cept that there was no director used in its intro-
duction, as in the usual lateral operation. The
stone was a flattened oval, and of about the size
of a walnut*. |

Two or three hours after the extraction of the
stone, the bladder contracted, and expelled chiefly
through the opening in the perinzum, about six
ounces of urine. Some spasmodic pain accompa-
nied the contraction ; and, as he had formerly ex-
perienced so much relief from the introduction
of the short catheter, he expressed a wish that
it might be reinserted, and the water let off by
it till the irritation of the bladder had completely
subsided. In four days this had taken place, and
the patient now left his bed-chamber. On the
ninth day after the operation, the wound in the

* Fig. 4, in the Plate.
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perinzeum  was completely healed, and he was
able to take exercise abroad.

In this operation, an opening into the bladder
of considerable size, was produced by dilatation,
without the pain that accompanies lithotomy,
or its danger. . The difference between this
gradual easy dilatation, as produced in the
above case, and the violent painful dilatation
which used to be effected by the apparatus
major, and still is in the common lateral ope-
ration, when the gland has been but slightly
cut, is sufficiently manifest; it bears a greater
resemblance to the dilatation of the female ure-
thra, which has been effected by gentian-root,
sponge tent, and the gut filled with water, which
was once employed by Bromfield ; and of the male
urethra, by the Arabian mode already adverted
to. But the root, sponge, or gut could not, it
is probable, exert sufficient power to open the
prostate gland ; neither is the pressure of the
two former properly under controul ; their pas-
sage to and fro would excite irritation; and
the gut expanding from the heat and moisture,
to an uncertain extent, would render it im-
possible to ascertain the degree of dilatation
- made. Of the Arabian mode of inflation, we
know too little, to speak of its comparative
merits.

It is impossible to form an idea to what extent
the prostate gland may be thus gradually di-
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lated, without injury ; but, should the operation
be found well adapted for the extraction of stones
of a moderate size, patients aware of this, and
undeterred by the nature of the cure, would ap-
ply for relief in the early stage of the disease, so
as to render the adoption of hazardous and more
painful measures unnecessary. By attention to
several circumstances, we can in general, form a
tolerably correct idea whether the stone be of
small size : but should it happen in any case,
that the dilatation could not be carried to the
sufficient extent, the stone may be broken or
otherwise reduced in size, or the farther neces-
sary passage may be made by cutting through
the now thin and extended prostate gland to
the membranous part of the bladder, which
will then commonly yield with ease in the ex-
traction of the stone to the required extent.
Should the opposition to the extraction of the
stone arise from the perinzal muscles, they could
be divided by the knife after the dilatation of the
prostate, as in the lateral operation.

Should the cure by solution fail, this method
would appear the best adapted to those cases
where the bladder is in a weak or paralytic state,
as in them the wound in Lithotomy has been
found very difficult or incapable of healing.

The keeping a small catheter introduced
until the opening in the perineeum has become
callous, will give considerable temporary relief
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