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The lower urinary tract is involved in patho-
logy extending from the pelvic genital organs
and sustains damage due to obstetric causes with
sufficient frequency to prompt the interest of
g7naecologists in the subject of urinary diver-
sIon.

The close association of the lower urinary
tract with the pelvic genital organs, both deve-
lopmentally and anatomically makes inevitable
that from time to time, they will be mutually
affected by disease processes (Fig. I).

FIG. 1. Lower urinary tract adjacent to pelvic
genital organs.

Those that provide indications for urinary
diversion are as follows:-

Involvement of the intra-pelvic portion of
the ureter by extension of malignant disease of
the uterine cervix giving rise to the so-called
'frozen pelvis', extension of carcinoma of the
cervix into the bladder and epithelioma of the
vagina involving the base of the bladder and the
urethra. Radiotherapy administered for carcino-
ma of the cervix is liable to produce a radiation

inflammatory process of the lower end of the
ureter with subsequent stri.::ture formation.

Mechanical injury to the lower urinary tract
such as damage to the ureter during the course
of operative procedures in the pelvis by the
inadvertent clamping and ligation or excessive
mobilisation causing ischaemic necrosis of the
ureter. Damage to the bladder or the urethra,
consequent upon pressure necrosis by the foetal
head during the course of an obstructed labour,
not infrequently results in urinary fistulae into
the vagina. The examples given all result in
either obstructive uropathy or urinary fistula.
and these are the two main disorders of the uri-
nary tract encountered in gynaecological prac-
tice which may require a urinary diversion for
their management.

Ideally, if possible, the integrity of the uri-
nary tract should be reinstated which, depending
on the circumstances, may entail such proce-
dures as re-implantation of ureters into the
bladder and the surgical closure of urinary
fistulae of which vesico-vaginal fistula is the
most common. Those of us who have intact and
perfectly functioning urinary tracts fail to appre-
ciate how much disorder of the system disrupts
the lives of those affected.

Patients with obstructive uropathy face
progressive deterioration of renal function and
a uraemic death, while those with fistulae are
constantly wet, soiling their clothes with macera-
tion anr ammoniacal dermatitis of the perineal
skin and smelling offensively.

Regrettably, in some patients, because of the
extent of involvement of the lower urinary tract
by malignant infiltration, stricturing, or tissue
loss, it is not possible to restore normal anatomi-
cal continuity and function. It is in such instan-
ces that uri.!.Jary diversion becomes mandatory.



The requirements are as follows:-
To provide free drainage for the kidneys.
To keep the urinary tract free from infec-
tion.

To ensure that the patient is continent and is
kept dry, which entails providing some sort of
reservoir for the urine which can be emptied
intermittently at convenient intervals.

This last requirement gives us two broad
sub-divisions of diversion procedures-those by
which urine is diverted into an internal reservoir
and those by which urine is diverted externally
into an appliance. The various procedures are
set out in Table 1.

Methods of Diversion

Trigono-colostomy.
Uretero-colic anastomosis.
Rectal bladder with perineal colostomy.
Rectal bladder with iliac colostomy.
Caecal bladder.
Ileal conduit.

There will not be time for me to discuss
individually each one of these possible urinary
diversions, and so I will confine my remarks to
those whose application has stood the test of
time and are most popularly carried out today.
These are uretero-colic anastomosis and the
construction of an ileal conduit.

Transplantation of the ureters into the colon
has been practised for the past half century. By
this diversion, the urine accumulates in the
rectum and the patient passes both urine and
faeces through the anal canal whicp acts as a
common cloaca. This should only be done when
the patient has complete anal continence and
control as otherwise urine will leak continuously
through a patulous anal orifice, with conse-
quent soiling.

The advantage of uretero-colic anastomosis
is that the rectum functioning as a urinary resel-
voir frees the patient from the necessity of
wearing an appliance. There are however certain
grave drawbacks. The ureteric lumen now in
continuity with the septic large bowel may
permit ascending infection of the kidney which
pyelonephritis leads to progressive damage of
the renal parenchyma and renal failure.

Again, utilisation of the rectum as a urinary
reservoir is not altogether an unqualified bles-
sing, as it permits urine to rem.ain in contact ~ith
the rectal mucosa for a suffiCIent length of tIme
for re-absorption of the urinary constituents
back into the body. This would not perhaps be
a disadvantage, were it not for the fact that the
various urinary constituents are not re-absorbed
by the rectal mucosa with equill facility. A bi~-
chemical upset referred to as hyperchloraemlc
acidosis is thus prod uced in the patient's inter-
nal environment, and with which the body's
compensatory mechanism such as those of the
kidney are unable to cope. This is particularly
true when the patient's kidneys ha ve been already
damaged by obstruction and/or pyelonephritis.

The clinical features of hyperchloraemic
acidosis are set out in Table II. It will be noted
that many of the features are the same as those
of renal failure and before the precise biochemi-
cal upset was realised for what it was, these
patients were regarded as being in terminal
uraemia with a hQ£Jess prognosis.



TABLE II

Hyperchloraemic Acidosis
(Ferris & Odel, 1950)

Clinical features:
Listless
Anorexia
Thirst
Inability to concentrate
Salty taste in mouth
Nausea and vomiting
Weight loss
Mental confusion
Coma
Muscle weakness

It was Ferris and Odel (1950) in a classical
paper who pointed out what the biochemical
upset involved. Table III (a & b). This was an
important appreciation as hyperchloraemic
acidosis can be rapidly rectified with dramatic
improvement in the clinical condition of the
patient, but if allowed to go unrecognised as
they were in the past and invariably mistaken
for terminal renal failure, the patient will lapse
into coma and die.

TABLE III (a)

Blood Chemistry Findings

Sodium -3> or J,

Chloride l'
Potassium J.,

TABLE III (b)

Mechanism

Selective reabsorption of chloride.
Renal damage.
Ammonia intoxication.

In summary, the treatment is to combat the
acidosis by the intravenous administration of
sodium bicarbonate or sodium lactate and to

provide sufficient fluid to promote a diuresis;
treated thus, patients rapidly emerge from coma
and can be prevented from relapsing by the
regime of management summarised in Table
IV.

TABLE IV

Management

Regular emptying of rectum.
Avoidance of chloride.
Alkalinisation.
Potassium control.

Frequent emptying of the rectum is designed
to reduce contact time of urine with the rectal
mucosa and so reduce the opportunity for re-
absorption to occur. Alkalinisation is achieved
by the daily administration of a heaped tea-
spoonful of sodium bi-carbonate taken as. a
draft flavoured with orange or lemon. A salt free
diet is prescribed.

A uretero-colic anastomosis is a suitable
diversionary procedure for a patient with
obstructive uropathy due to a malignant con-
dition such as the frozen pelvis of carcinoma of
the cervix and a consequent short life expectan-
cy. In these instances, the aim is not to burden
the patient with the necessity of looking after an
appliance, and a diversion providing for an
internal urinary reservoir excepting the risks of
ascending pyelonephritis and hypochloraemic
acidosis is the procedure of choice. An added
incentive is that the uretero-colic anastomosis
is technically easier and quicker to perform than
a uretero-ileal conduit.

There are a number of different ways of
anastomosing the ureter to the bowel, and some
of these are portrayed in Fig. 2. Broadly speak-
ing, these methods are of one of two types. There
are those that provide for mucosa-to-mucosa
apposition between the ureter and the bowel
such as the Cordonnier, the Reid Nesbitt and
the Leadbetter techniques and those that make
no such provision such as the Coffey, the Stiles
and the Grey Turner operations.

The advantage of performing mucosa to
mucosa apposition is that the suture line heals
with minimum tendency to stricture formation
whereas the same cannot be ensured for other
techniquoo.,.JLnd the possibility of the late occur-
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Figure 106.-M<thods
of u'~ttro·colic
anastomosis.. (a)
Coff,y, (b) Cardon·
niu, «) N••bil, (d)
5lil •• " and (c)
uadbmu.

FIG. 4. Preparing the terminal ileum for isola·
tion of a loop to form a conduit.

FIG. 5. Loop of terminal ileum pedicled on ileo-
caecal vessels.



FIG. 8. Spout ileostomy conveniently sited for
wearing appliance.

ILEAL CONOUIT
FIG. 10.

FIG. 9. Urine collecting in disposable ileostomy
bag at the end of operation.



rence of obstruction. The choice of procedure
is usually determined by the operative findings;
when the ureter is obstructed, distenderl and its
lumen of wide calibre, a mucosa-to-mucosa
transplantation is technically feasible to perform
whereas when the ureter is of normal calibre, a
Coffey or Stiles transplantation can be carried
out with much less risk of postoperative urinary
leakage and peritonitis developing.

In those patients for whom a urinary diver-
sion is carried out for a non-malignant condition
and in whom life expectancy is prolonged and
prognosis good, the formation of an ileal con-
duit with transplantation of the ureters into an
isolated loop of terminal ileum is the procedure
of choice.

A loop of ileum of about 8 inches long just
proximal to the ileo-caecal junction is chosen
and pedicled on the ileo-caecal vessels. Con-
tinuity of the gastro-intestinal tract is re-estab-
lished by end-to-end anastomosis of the divided
ileum. The proximal end of the isolated ileum
loop is closed and the ureters anastomosed to
the loop by any of the methods previously

FIG. 12. Ileal conduit perfonned for large trau-
matic varico-vaginal fistula.

described. The distal end of the ileal conduit is
led out through a trephined opening in the
abdominal wall which is placed at a level at
which it is convenient for the patient to wear an
appliance. This position is best determined in
the ward before operation and should be at waist
ban<1level and clear of the anterior superior iliac
spine and iliac crest. The distal end of the ileal
conduit is turned back on itself and sutured to
the skin to form a spout ileostomy. The reason
for creating a spout is to ensure that urine
issuing from the ileostomy drops clear of the
abdominal wall into the receptacle of the appli-
ance in the same way as a rain spout of a house
prevents rain water splashing down the wall and
damaging the structure. Fig. 3, 4, 5, 6, 7, 8,9, 10.

There is no tendency in an uretero-ileal
transplant for hyperchloraemic acidosis to
develop as urine is not sufficiently in contact
with the ileal mucosa for significant re-absorp-
tion to occur. The ileal loop does not act as a
urinary reservoir but merely as a conduit freely
conducting the urine to the exterior where it
collects into a urinal bag. This bag is emptied at
intervals convenient to the patient. Fig. 11.

FIG. 13. Bilateral nephrostomy for ureteric
obstruction 'dHe-. to a 'frozen pelvis'.



Although the ldea of having to wear an
appliance permanently is unattractive, patients
rapidly come to terms with the circumstances
and do not find their activities curtailed in any
way. (At this stage, a young girl for whom a
uretero-ileal transplant and conduit had been
carried out two years previously for the manage-
ment of a large traumatic vesico-vaginal fistula
was demonstrated together with the appliance
which is known as the Rose ileostomy bag, Fig.
12).

Cutaneous ureterostomy and nephrostomy
are procedures which have an occasional appli-
cation for urinary diversion. These, however,
are only to be recommended as emergency
procedures to relieve obstructive renal failure
and are not to be advised in those patients
requiring long term urinary diversion. This is
because ureterostomy and nephrostomy are
difficult to manage from the patient's point
of view. They may however be performed as a
temporary diversion and if the condition of the

patient warrants at a later date, a more definitive
uretero-colic or uretero-ileal anastomosis may
be performed. More often than not, however,
ureterostomy and nephrostomy are carried out
on those whose days are numbered because of
a hopless malignant state. Fig. 13.
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