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REMARKS ON i ' FTER-TREATMENT
OF CASES OF SUPRAPUBIC CYSTO-
TOMY, WITH A DESCRIPTION
OF A NEW DRESSING FOR

THE PURPOSE.

THE after-treatment of cases of suprapubic cystotomy is
not at present entirely satisfactory. The object of this
paper is to bring forward what is believed to be a new
dressing for a patient with a sinus leading from the supra-
pubic region to the interior of the urinary bladder. As a
house surgeon to St. Bartholomew's Hospital I have had
several opportunities of observing the course of, and the
effects of treatment on, such fistula until the recovery of
the patient and it will be convenient to recount briefly some
of these observations before proceeding to the main object
in view. This will also serve to point out the requirements
expected of such a dressing and to show how these are
fulfilled by the device to be described.

The common conditions for which the urinary bladder is
opened above the pubes are (1) prostatic hypertrophy with
obstruction, (2) vesical caleulus, and (3) vesical papilloma
and malignant disease. Whatever the condition for which
the operation is performed the subsequent method of pro-
cedure is nearly always as follows. The edges of the
wound in the bladder are sutured above, below, and laterally
to the anterior abdominal wall with catgut. These sutures
do not pass through the skin. The skin ineision is closed
with the exception of a hole throngh which a drainage-
tube is inserted to the bladder. It is best if this hole fits
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closely round the tube. The latter is either single, with
no lateral holes in it save in the part inside the bladder,
or it is a two-way tube. For the present purpose the
details of the tube need not be described. It is usually
fixed with a stitch which passes through the substance
of the rubber only and does not enter the lumen of the tube.
The wound is dressed, sometimes a catheter is tied in, and the
patient is returned to bed. So far all is good. The wound
is dressed as occasion requires and the tube and bladder are
washed out. As soon as the main collection of blood, blood
clot and débris ceases to appear in the tube and on the
dressings—very often before this stage—the tube is geared
by a glass union to a second long ruobber tube which leads
to a receptacle beneath the bed, the end of the tube being
beneath the surface of a measured quantity of lotion into
which the urine drains away by syphonage, aided, perhaps,
by a Sprengel pump or Cathcart apparatus. It is usually
unnecessary to wash out the bladder at this stage unless
cystitis is present, with perhaps thick urine loaded with
mucus which blocks the tube. Asa rule about the fourth
day it is found that the syphon does not act and the dressings
have to be changed every two hours. On inspecting the
wound the edges are seen to be everted and granulating
round the tube which can be withdrawn smoothly and with-
out sticking. Syphonage can be continued for a day or two
longer provided one packs carefully and closely round the
tube with a dressing which will prevent the entry of air,
such as lint spread with boracic eintment, but the slightest
leakage of air into the bladder, and so into the tube, annuls
further syphonage action. The urine then only flows over
into the tube by its own pressure and more commonly leaks
around it. In some cases leakage occurs from the first and
cannot be stopped. Attempts to continue the syphonage
so often fail that the patient is generally more in-
convenienced than benefited by them. In some cases
the exact opposite occurs, the tube refusing to work at
first but commencing to do so about the fourth day. The
tube is usually removed about this time, for there is then
little danger of extravasation of urine into the cellular
tissue of the pelvis, and it is said that the longer it
is retained the longer will the wound take to heal. But it
seems that the speedy closure of the wound depends much
more on the relative position of the original wounds in the
abdominal wall and bladder respectively, other things being
equal, than it does on the length of time the tube is retained,




5H

provided this be not excessive. For instance, if the incisions
in the abdominal wall and bladder are opposite each other
the wound takes longer to heal. If, however, after incising
the abdominal wall the incision into the bladder is made, not
directly opposite the first incision, but an inch or more, as
retraction and the nature of the operation allow, towards the
orifice of the nrethra the final fistula closes the more rapidly.
It is, in fact, when first established a straight hole, held
straight by a tube along a radius drawn from the centre of
the bladder; but directly the tube is removed there is
probably a slight sliding of one end over the other and the
shear helps to close the fistula. Those who perform supra-
pubic cystotomy often could easily test the truth of this,
which is at present based on such a small number of cases
that it is little more than a conjecture. However this may
be, the tube is soon removed for good and so are the stitches
from the skin. They usually become loose after the sixth day.
The patient is now in the following condition. He has a
nearly healed skin wound and, in some part of it, a complete
urinary fistula. Sometimes he has a catheter permanently in
the bladder and urethra, but if not one is generally passed
from time to time to insure that the natural opening is
patent, especially after prostatectomy. If he has no
catheter tied in all his urine passes by the fistula. His
dressings and bandages are continually soaked and require
to be changed every three hours at least, the draw
sheet being changed at the same time. The urine
flows round beneath the dressings to his back and down
the scrotum ; his skin is always wet from about the
level of the third lumbar vertebra to a point four inches
down the thigh. He has to be continually awakened for
the dressings to be changed, though usually the wetness
itself wakes him. In many cases it is necessary to keep
his skin well covered with ointment lest the soaking help to
produce sores, and his position in bed must be frequently
altered to relieve any long-continued pressure on any bony
prominence. Hven if he has no cystitis his bed tends to
smell offensively, but with the care that is bestowed on him
by the sister and nurses in a good hospital or home this is
reduced to a minimum. His dressings at hospital price cost
about £1 5s. per week; only an approximate estimate is
possible. 1f the patient has a catheter tied in his soaking
condition is mitigated somewhat but it is not completely
relieved ; the external opening of the fistula is closely
strapped so that it may heal by third intention but very often
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the strapping becomes loosened by urine and occasionally
leakage occurs outside the catheter. The proceeding, in
fact, seldom hastens recovery as far as can be judged.
Although the patient has to put up with this discomfort
the results of operations on the urinary bladder performed
with proper attention to detail are, as a rule, so eminently
satisfactory, afford such immense relief, and tend to such
great prolongation of life that it is well worth his while to
endure it for a time. There is bardly any class of patient
that is more grateful to the surgeon. The fact that all will
eventually be satisfactory need not lessen the desire to
try to ameliorate his uncomfortable state meanwhile. The
condition continues for a very variable time, during which
the patient, if at all sensitive, is literally in a state of
misery and those who have care of him are often overworked.
To illustrate the duration: one fistula healed in 11 days.
In this patient the valvular method of opening the bladder
described above had been used. Several healed about
the seventeenth day, more between the seventeenth and the
thirty-fifth day, and some took six weeks or more. One
patient had his fistula for four months with offensive
cystitis. He was an alien and could not be made to under-
stand and remember what was required of him or to assist
his own cure in any way, such as by allowing a catheter to
remain fixed in position. This patient died. In the more
fortunate cases, and they are the rule, the patient at or
about the time the fistula closes passes at first half an ounce
of urine per urethram ; then, a few hours later, two ounces
with a strain and the fistula opens again perhaps. 12 or 24
hours later he passes six ounces and from that time onwards
all his urine comes through the urethra. If he gets up
under four or five days from the first closing of the fistula
the opening often becomes patent and has to close again,
which it does quickly. The patient should therefore be
advised to be content with his bed or the sofa for a week
longer, whereby he will not really lose any time in getting
well.

It is obvious from the foregoing remarks that there is very
great need of some kind of dressing for application to the
patient during the period which elapses between the removal
of the skin sutures and tube and the closing of the urinary
fistula. This time is at least one week ; it is generally about
three weeks and often longer still. The requirements are:
(1) a dressing which shall be applied on the surface of the
skin and which shall not enter the fistula at all—which shall
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not, therefore, tend to prevent it from closing or cause harm
in any way ; (2) a dressing which shall collect faithfully all
the urine lowing by the fistula and allow it to drain away
to a receptacle without wetting the patient’s skin; (3) a
dressing which shall in no way inconvenience the patient
either by its bulk or by causing irritation of the skin or
by its attachment to parts remote from the wound as might
very reasonably be necessary; (4) a dressing which shall
only need occasional inspection and attention, just so much as
may also be necessary for proper attention to the edges of
the fistula, when, for instance, the granulations become
exuberant ; (5) a dressing which shall be transparent and so
allow the wound to be easily seen; and last of all (6) a
dressing which shall be easy of application, simple, unlikely
to go wrong, and which shall also be cheap, aseptic, and
easily cleaned and sterilised. Such a dressing has been
arrived at and is described later ; but it will be convenient
to state the steps which have led to its being devised, for
these may be of some assistance to others working at the
subject, by showing the train of thought pursued, and may
also help to contribute to the solution of the problem in a
simpler and more efficient manner than hitherto.

In the first place, then, it is easy to conceive the common
toy sucker of the child being applied for the purpose. If we
took a flat rubber sucker with a tube inserted at its centre,
applied it to the skin around the opening and maintained
the conditions of suction we should solve our problem. But
there is an insuperable objection which is detailed later,
However, it is possible that the sucker prineciple can be
applied while the objection is overcome. This was dope in
the following manner. An oval groove or trough was con-
structed having rubber walls, the edges of the trough being
rounded and slightly collapsable, just like the face-piece of
an ether inhaler only double, one small face-piece inside
and concentric with a larger one. From the oval groove
an airtight tube was led off and the space inside
the inner edge of the trough was converted into
a closed rubber tent from which led a long tube
to conduct away the urine. The device was applied to a
well-greased area of skin around the opening of the fistula
and pressed against it. At the same time suction was kept
up in the groove through the tube provided. Let it be
understood that the trough or groove was subsidiary only,
as a means of making the dressing adhere to the skin.
This it did, but it caused discomfort and was not easy to
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manage. It is very difficalt to insure that the edges
bounding the groove in the apparatus are both in firm
contact with the skin, for the inner one cannot be seen when
the dressing is in place. Air readily leaks in and the suction
has to be maintained with a Sprengel pump or Cathcart
apparatus. The appliance also has to be aided by an
attached truss and spring and even if lightly made would be
relatively a clumsy, heavy, complicated and expensive
device for the purpose and would probably leak. A single
face-piece kept on by a truss and spring was not actually
tried. It would probably slip about and leak, and unless
made rather large and bulky would be unsatisfactory. If
the area inside the tent were large a large surface of skin
would be unnecessarily exposed to the urine. Moreover,
the pelvis and anterior abdominal wall of one patient differ
from those of another in size and shape, and by the time
the dressing was adjusted finally it might not be needed.

In the second place, is it not possible to apply a circular
plaster over the skin and from the centre of the plaster,
opposite the opening of the fistula, to lead off the drainage-
tunbe? This was tried. The first step was to obtain a good
rubber-faced plaster. Leukoplast was selected and trom
the centre of a disc of it a tube was led off and the
plaster was applied. It answered for half an hour but as
soon as the plaster became warm with the patient's natural
heat the dressing was soaked through and the layer of
plaster separated. The joint of the tube also leaked.
Mr. E. B. Aylward suggested the application of a thick layer
of collodion over the plaster to make it waterproof. It
answered for three hours and then buckled and leaked. It
would not adapt itself to the wrinkles of the patient’s skin.
Next a rubber tracheotomy tube was tried with the flange
suitably shaped up and buried between two layers of leuko-
plast with a thin layer of dental sheet rubber between them
to make the whole waterproof. It answered for six hours
but needed the continual application of fresh strips of
plaster over it to prevent it from coming off. It was there-
fore evident that the direction of the Inquiry was correct
and if the technical difficulties could be overcome success
would be assured. These were to make the dressing itself
watertight and to stick it on by some non-irritating aseptic
substance impervious to water. If the dressing could be
made entirely of rubber and if it could be actually stuck on
by rubber most of the requirements would have been
attained. To make the dressing in one piece would mean
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making a mould, possibly several moulds before the correct
one was arrived at, and this would involve considerable time
and expense. Therefore the dressing was made of a tracheo-
tomy tube and sheet rubber stuck together with rubber
solution. For 48 hours I wore a piece of sheet rabber
fastened on my arm with rubber solution in order to see
whether it irritated the skin and whether it adhered satis-
factorily, It answered perfectly but became a little loose
when 1 caused myself to sweat profusely. It could be peeled
off readily and left no trace of its application. Cultures
showed that the rubber solution was aseptic ; indeed, it is
hardly possible to imagine that any micro-organism would
grow in such a medium,

The device was applied to the patient as follows. The skin
around the orifice of the fistula was shaved, it was swabbed
with ether to remove all grease and then kept perfectly
dry by soaking the urine up with wool as it appeared on the
surface. The dressing having been boiled was thoroughly
dried and coated on its under surface with rubber solu-
tion. The patient’s skin was also covered with an even thin
layer rubbed on well. When the two surfaces had become
nearly dry and sufficiently ‘‘tacky” the central swab was
removed and the dressing was quickly applied. The process
was like that employed in mending a puncture in the inner
tube of a bicyecle tyre, only the patient’s skin was not sand-
papered. The tube was connected with a receptable beneath
the bed. This dressing remained in place for four days and
was perfectly efficient in all respects to outward appearances.
The patient remained dry externally, the dressing moulded
itself to his skin as it wrinkled, he sat up. slept his seven
hours at a stretch, and altogether was greatly pleased. The
glass union showed that the syphon was full. On the fifth
day the dressing leaked and had to be removed, though it
would have been removed at this stage in any case to see how
the wonnd was progressing. Then a curious condition was
found. For three days before small sloughs had appeared in
the glass pail under the bed, and it was not clear why they
should have been there for none had previously been present
on the dressings. In the centre of the orifice of the fistula,
and having apparently entered the tube, was a conical
slough. The base of the slough was a quarter of an inch
in diameter and immediately surrounded by a thin, blue,
shelving edge of epithelinm. The apex was three-eighths of
an inch high. The slough had blocked the tnbe and per-
formed an experiment which we verified later by clipping
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the drainage-tube itself. For when the slough had blocked
the tube, even though, as we knew in this case, there was no
urethral obstruetion, the patient had strained and the thin
edge of the urinary wedge had inserted itself between
the skin and the dressing and had quickly separated a
passage.

It is obvious from this trial that an application of sheet
rubber stuck on with rubber solution is not in itself alone
sufficient for use in sealing up a urinary fistula in all cases
should one wish to do so. However, if it is slightly stretched
before it is put on it is the best application known at present,
and it is likely to be successful in many cases, especially
when it is possible to combine it with continuous drainage of
the bladder through a catheter, and perhaps also with a truss
to make pressure on the layer of rubber.

In this case it was also evident that the syphonage action
was far too powerful. Although it was a fall of two feet of
water only it had been sufficient to suck a cone of tissue into
the wound. This cone looked like granulation tissue and
part of it was dead, but it might have been partly mucous
membrane. The interior of the bladder was one inch away
from the skin when measured by a bent probe. Unfortunately
the cone was not submitted to a microscopical examination
but the point could easily be settled by repeating the trial.
In this respect then the dressing was not only not advan-
tageous but was an actual disadvantage, for skin epithelium
will not grow quickly over little mountains such as this cone
was, Moreover, the fistula was still quite patent at the base
of the cone. This was the objection discovered to the direct
sucker principle and referred to before. The remedy was
obvious—namely to reduce the length of the long arm of
the syphon. This was done down to only one inch of fall,
yet the conical slough appeared in 16 hours. The syphonage
was then entirely abolished by making a hole in the upper
part of the tube near the fistula, thereby allowing the
urine to flow over by its own pressure alone. When
this dressing was removed two days later no slough was
present.

After these preliminary experiments the six require-
ments mentioned above were reconsidered and ultimately
the present apparatus was arrived at. Several forms were
tried and the description applies to the one which proved
the most satisfactory. The question is a collective one and
when one part of the apparatus is altered it is at the expense
of the whole. Therefore it is proposed to consider the
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following device as final until time and experience suggest
a permanent modification of it in any particular.

The dressing consists of two parts, one being made of clear
glass and the other of sheet rubber. The glass portion is a
lightly blown, hollow cylinder five-eights of an inch in
diameter and modified in that the top is partially closed and
the bottom turned outwards as a flange. From the cylinder
juts out a tube at right angles to its axis. The accompanying
drawing and section offer sufficient explanation. The sheet
rubber portion is a circular disc of the best, most flexible
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and elastic, untearable, black sheet rubber, three inches in
diameter and one thirty-second of an inch thick. It has
a central circular hole five-sixteenths of an inch in dia-
meter and can therefore be easily sprung over the glass
flange and arranged to lie in continuity with the concave
ortion of it, as shown in the section. This is important
or the proper application and stability of the apparatus,
The joint so made is absolutely watertight. The two pieces
when adjusted together and to a patient lying on his back
are situated so that the cylinder is vertical and the rubber
sheet horizontal. The total weight is three drachms., A
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larger size is provided for use in the early stage if

necessary. The dimensions are a compromise of several,

::;h of which has its own advantages and disadvan-
es,

The rubber solution employed is made by dissolving pure
rubber in naphtha, It is put up in tins and not in
tubes, A wide tin is obviously far better for the purpose
than a tube. It is highly inflammable and the solvent
quickly evaporates, both good reasons for keeping it securely
sealed up.

The rationale of the dressing is as follows, Here is a
transparent glass vessel open below. It has a hole at the
top through which air can enter freely and through which
there is access to the opening of the fistula. It has also a
tube through which urine can drain off and which can be
connected up to a receptacle. It can be attached to the
patient’s skin by means of the rubber disc and some rubber
solution. It has a margin of safety in the extra and
seemingly unnecessary height of the cylinder in case the
exit tube gets slightly blocked. Urine often rises in this
cylinder above the level of the exit tube, even when the
latter is on the side on which the patient is lying. The
two parts of the dressing are sterilised separately and the
application is made as follows. The skin of the patient is
shaved over an area of two inches all round the external
opening of the fistula. It is then cleared of grease with
a swab soaked in ether. The tin of rubber solution
is opened and the surgeon sterilises his hands. He
dries them and both parts of the dressing thoroughly
with a sterilised towel or with wool, fits the two
parts of the dressing together correctly. and adapts
the long rubber drainage-tube to the short connecting
arm. He causes an assistant, or the patient himself. to
keep a small swab of absorbent wool on the orifice of the
fistula so that the skin around may be dried and kept
perfectly dry until the dressing is applied. This swab
should be renewed quickly if it becomes soaked, and it
should be small enough to allow the rubber solution to be
applied close up to the opening. The surgeon dips his finger
in the rubber soluticn and thoroughly coats the patient’s
skin with a thin even layer right up to the opening and
round it for a distance of two inches, rubbing the solution
well in. Care should be taken not to continue the rubbing
if the solution becomes ‘‘tacky " and begins to peel off. The
under surface of the rubber disc is then covered all over
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with solation but not within one-eighth of an inch of the
glass flange or the spring of the rubber is weakened and
thereby also the security of the watertight joint. The
rubber flange bends back of its own accord into three most
convenient folds like a three-cornered hat. Then the surgeon
waits until the two surfaces are nearly dry and quite
‘ tacky " as tested with the finger. That on the skin takes
the longer and it is immaterial how dry the surface of the
rubber is. To refuse to wait is to court failure. As soon as
the correct moment arrives he causes the central swab to be
removed for good and then places the glass flange around
the opening ﬂ% the fistula and quickly, before any urine can
escape, presses the rubber disc evenly down all round, An
intelligent patient at this stage places his finger on the top
of the glass of his own accord. In making the adjustment
it should be remembered that the drainage-tube should
either point towards the pubes with the rubber tube arranged
for the side on which he lies, or it should be turned one-
eighth of acircle or so to that side. There should be
no attempt at rectification when once the application
has been made. The excess of solution is rubbed off
the skin round the disc with the finger. It comes
off readily enough in little pellets while it is still damp
with the solvent. The rubber tube is now bent round
in a curve and fixed to the skin by a broad band of leuko-
plast midway between the anterior superior iliac spine and
the orifice of the fistula, and in such a manner that the glass
is kept in correct position partly by the elasticity of the
drainage-tube itself ; that is to say, there should be no
‘* cocking " of the glass in any direction. The top of the
glass is lightly covered with a piece of gaunze or wool, or
the hole is lightly filled, to prevent sepsis. The drainage-
tube is threaded through the cradle if one is being used and
allowed to hang into the pail. It should be as short as can
be contrived. The patient should be instructed to raise up
any bed-clothes he may have on the dressing when the nurse
has to change them or attend to him, otherwise they will
catch in it and it will be swept off. He should also be
told not to strain to pass urine. When carefully applied
the dressing is usually efficient for at least four days. If
urine leaks under the rubber the dressing should be removed
by dpeeling it off from the edge, another rubber substituted,
and the whole reapplied. It is generally impossible to
readjust it without re-applying it as a whole, though often
a strip of plaster applied over the rubber will prevent
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leakage for one day longer. Ether will dissolve the leuko-
plast.

The process has taken much space to describe. It takes
five minutes only to demonstrate, A few more remarks are
necessary. In the first place the patient should not turn
far over on the side away from the rubber drainage-tube.
If he does so the level of the urine rises above the level of
the upper hole in the dressing and the urine flows over.
This can be easily prevented by changing the drainage-tube
to the other side of the bed, or by having a second tube led
off from the cylinder on the other side of the patient, but,
with care, the latter is an unnecessary complication and has
been discarded. In the second place when he settles him-
self for sleep he should just see that there is no kink in the
tube and that he is not lying on it, as he is nearly sure
to be doing if it is fixed too near the ilium, It is far
more convenient for all concerned if he lies on an air-
cushion,

The dressing can also be applied, if necessary, to patients
with gall-bladder or other fistulee. Messrs. Down Bros.,
Limited, who stock the dressing in a case complete with
instructions, send also a suitable modification of it for the
gall-bladder cases. It is only necessary, however, to employ
this modification when the opening of the fistula is on the
side, as distinct from the front, of the abdomen. If the
patient with a suprapubic fistula is careful he can wear his
dressing while up and about, with the drainage-tube geared
to a portable urinal. In this case he wears a dressing similar
to that for the gall-bladder fistula. If a catheter is being
used as a permanent drain it can be geared by a T union
into the one drainage-tube. The bladder can be washed out
without disturbing the dressing and its presence greatly
facilitates the proceeding. Continuous irrigation in a case
of cystitis is also easily arranged.

I am greatly indebted to Mr. D'Arcy Power for having
allowed me to use the dressing on some of his cases at St.
Bartholomew’s Hospital. In conclusion, it may be advisable
to state that the above device is only the best of several
trials. It fulfils in a simple manner all the requirements of
the case. It has been proved to be efficient and I hope it will
prove of real practical value.

St. Bartholomew's Hospital, E.C.
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