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OBJECTS OF THE INVESTIGATION

Mr, Terence Millin, in his Presidential Address to the
Section of Urology of the Royal Society of Medicine, on
October 28th, 1948, on "The Ureter, the Gynsecologist and
the Urologist", said "Careful follow-up studies of uretero-
neo-cystostomy are badly required to assess end results."

This work commenced as an investigation of the methods
end results of reimplantation of the ureter (uretero-neo-
cystostomy) in 73 ocases, with special reference to the renal
function and the incidence of stricture and vesico-ureteral
reflux (Volums I).

As the work progressed the almost constant occurrence
of vesico-ureteral reflux and the very frequent association
of chronie pysionophri‘bis led to investigation of reflux.
This research (Volume II) deals with the protective
mochanism of the uretero-vesical junction, the etiology of
the cadition, its classification, symp‘bm’. signs,
prognosis and treatment.

The lack of protection provided to the kidney by
ureteric peristalsis alone suggested a concluding note omn
colo-ureteral reflux and ite importance in direct end to

side tramsplantation of the ureter to the colon.



REIMPLANTATION OF THE URETER IN THE BLADDER

INDICATIONS

A ST

I CONGENITAL

1.

Megaloureter with stricturing of the lower end
of the ureter

Ectopic ureter with incontinence

Congenital ureteric valve(s) near the ureteric
orifice

II TRAUMA

1.

2.

3.

Injury to the lower ureter with loss of tissue
at operation rendering anastomosis impossible

Ureterosvaginal fistula following trauma during
gynaecological operations

Ureteric fistula following operation on the pelvic
ureter, e,g, uretero-lithotomy, or as a complication
of pelviec surgery, e.g. excision of rectun

Disposal of ureter opening into a vesical
diverticulum following diverticulectomy

M1 INFLAMMATION

1.

2.

Stricturing due to ureteritis or following

uretero~lithotomy of lower third ureter

Involvement of the ureter in fibrous tissue,
following radiotherapy to carcinoma of pelvic
organs, or inflammatory processes

v NEOPLASM

1,

Carcinoma of the bladder amenable to partial
cystectomy involving the ureteric orifice.

The operation has been advised in the treatment of vesico-

ureteral reflux, but as reflux is possible following this operation
its utilization in such conditions is ill-advised.



PART I

TECHNIQUE _

BOVEE (1900) in "A Criticel Survey of Uretersl Implantation”
attributed the first uretero~-cystostomy to TAUFFER in 1877 and
the next to NOVARO in 1893, but BISSEL (1903) credite the first
success to GUSTAVE SIMON in 1866. o

Very many different methods (BISSELL gives & good review
of these) are described, both extraperitonesl and intraperitoneal,
but as the latter approach is usually unnecessary and obviously
mey be complicated by peritonitis, its use is not advised.

The extraperitoneal methods include a vaginal approach but

review of the literature does not reveal that this has any
adventages and in cases of uretero-veginal fistulae where it has
been adopted, the fistule has often recurred in the post-operative
period, PETERSON (1918) quotes successes by this route (BAKER
1878, McARTHUR 1889 and DAVENPORT 1890), but SARGENT (1930) in a
paper on ureteral ectopia, collected 26 veginal operations of
implentation into the bladder - 14 of these were successful, 8
feiled, and in 4 cases the result was not steted; +this compared
with a suprapubic approach in 8 ceses, successful in 7 and the
‘result not stated in 1 case.

Bizarre operations for reimplantetion such as COLZI'S

(reported by BOVEE (1900)) have been desoribed. This was
performed in a case of ectopic ureter and involved separation

of the labjium majus from the pubic arch, cutting part of the



latter away and implenting the ureter, which had previouely opened
into the vagina, into the bladder,

MORRIS'S description (1901) of this operation varies, in that
he does not mention excision of the pubic ramus, He describes an
operation performed by BOARL (1896), and successfully by others
later, utilizing a button similer to MURPHY'S intestinal button.

The sbdominal incision varies in different hands - midline,
paramedian, rectus splitting, pararectel, or oblique, parallel to
the inguinal ligament, but BURNS (1928) uses two incisions, the
first with the patient's hip elevated, parallel to the inguinal
ligament to expose the ureter, and a second midline incisiom to
carry out the implantetion. This seems quite ummecessary, and
probably & midline suprapubic incision is the most satisfactory.

Attempts have been made to preserve the oblique course of
the ureter through the bledder wall, as only one of the cases to
be described was treated in this manner no statement can be made

from experience if it prevents reflux. The methods of securing

an oblique course are varied:-

(a) Suturing the adventitia of the ureter to the incision
in the bladder through which it passes in an oblique
mammer.

(b) Perforating the bladder with a gharp instrument in an

obligue manmer.



(e)

(a)

(e)

Adaptetion of the Coffey No, 1 technique (1911) as

used in uretero-colic anastomosis.

Bringing the ureter directly through the bladder
musculature and then reising a mucosal flap and
continuing its course beneath this, A similar
procedure is described by HESS (1941) who performs an
intravesical operation for ureterioc stricture when the
stricture is intramurel or very close to this part.

The ureteric orifice is slit up and the ureter freed
proximally, the stricture and the area distal to it are
excised and then the ureter is drawn down and the mucosa
of the bladder is sutured over it to form a valve. A
ureteric catheter is left in situ. (BAZY prior to 1894
carried out a similar intravesicel operation but did
not attempt valve formation, nor did he use an indwelling
ureteric catheter)

Making two extravesical parallel incisioms ebout

0,75 cms. 1n‘1ength and about 1,25 oms. apart at right
angles to the long axis of the bladder down to the
mucosa; this bridge of tissue is then undermined leaving
the muoosa intact except at the lower incision., The
ureter is then carried by a suture beneath the bridge
end into the bladder and fixed 1,25 cms. distal to its
_entranoe into the bladder. The parallel incisions are

then closed leaving a gap for the entry of the ureter;



(e)

(£)

(continustion)

no sutures include the ureteric adventitia (MANN'S
operation quoted by PETERSN (1918))

After reimplentation the bladder well may be a tured
around the extravesical ureter in the mamner of a
Witzel's gastrostomy (WITZEL (1896), BOVEE (1900)

and TORRANCE (1912))

The treatment of the ureteric orifice also varies:

(a)

(b)

(o)

Some authors advise leaving about 1 - 2 oms, of ureter
hanging freely within the bladder in the same manner

as is edvised in the treatment of the urethra following
amputation of the penis (HYMAN and LEITER (1940)).
FURNISS (1918) who recommends this prooedure, states that
stricture when it occurs, does not occur at the ureterio
orifioq but where the ureter passes through the bladder
wall, thus splitiing tho‘ end is not necessary.

The ureter may be sglit in such a mammer as to furnish
two flape which are sutured to the vesical mucosa, and
one author (TOULSON 1939) suggests that the vesicel
mucosa beneath these flaps be denuded of its epithelium,
presumably to get early adhesion and prevent their
sloughing.

BURNS (1928) removes 2 wedge from each side of the ureter

in an effort to obviate stricture.



(d) 1In the cases described, the ureter was slit on the
ventral aspect for sbout 0.4 em. A similar method was
elso used by BEER (1933).

(e) Some surgeons merely bevel the ureter (BISSELL (1903)).
(£f) THOMSON-WALKER (1914) advised that an extravesicel drain
be brought out alongside the ureter through the new

(bladder) ureteric orifice to secure a weak area in the

subsequent scar but it seems possible that this might
even incz;ease fibrous tissue formation. BISSEL (1903)
suggests removing a small elipse of bladder where ‘tho
ureter passes through, with the same object.

(g) PATTON (1939) has advised thet the ureter, splinted
with a catheter, be brought through the original
ureteric orifice with the cbject of retaining its
velvular effect. This is obviously of very limited
application e.g. in cases where injury ocours at
operation in the lowermost part of the ureter, or in
cases of uretero-~vaginal fistula, but even in some of
the latter this may not be poasiblo} if the damage is
for from the ureteric orifice., No personal experience
is available to confirm that reflux is prevented by

this manoeuvre. 7



The methods of suburing the ureter to the bladder also vary

considerably.

(2)

(v)

All the sutures may be extravesical, between the
adventitia of the ureter and the extramuicosal tissues
of the bladder. In one method (FURNISS (1918)), an
instrument is pessed through the anterior and posterior
walls of the bladder whilst they are held together, and
the ureter withdrawn through them till it protrudes for
a distance of about 1 cms It is then secured by
interrupted sutures where it enters the posterior wall
a.nd then the two walls are allowed to separate permitting
the free end of the ureter to retract within the bladder
when the opening in the anterior wall‘is closed, the
bledder being drained by catheter.

In some operations extravesical sutures are supported
by intravesical ones between the ureteric flaps and the
vesical muocosa, -

An instrument may be made to protrude through the
posterior wall of the bladder, having been introduced
perurethrally (BISSELL), and after cutting down on it,
two needles carrying sutures attached to two flaps
fashioned from the lower ureter are introduced intra-
vesically via this opening and ‘b‘roixgh‘b out on each side
of it when they are separately tied (Van HOOK quoted by

BISSELL (1903)). The ureter is supported by further



(v) (contimation)

extravesical sutures and the bladder drained by catheter.

BURNS (1928) after removing small wedges from each
side of the ureter passes a fine chromic suture through
it at the apex of each wedge and a fine plain suture
through the point of the ureteral flaps., The ureter
is drawn into the open bladder by these sutures, the
chromic are passed through the bladder wall and tied
outside, whilst the plain are sutured to the vesical
mcose., No other extravesical sutures are used and he
keeps a catheter in situ till the ureter is sutured to

avoid constrietion. It iz then removed.

s s s e xS D 36 9T

have in the past been rather extraordinary. BOVEE (1900) quotes

the following methods in women, Traction sutures attached to the
ureter are brought through the urethra and (a) sutured to the
external urethral meatus, (b) attached to weights (200 gms. for
5 days), or (o) they were tied over a piece of tubing outside
the external urethrsl meatus. PATON (1907) reports a case in
whioh he used HAMMERSCHLAG'S (1905) method - silk sutures attached
to the ureter are drawn into the bladder by forceps, brought
through the exterpal urethrsl meatus and tied to the thigh and

allowed to slough free of the ureter. The ureter is further



supported by extravesical sutures.

There is uniform agreement that tension must be avoided in these

o vap > o =

operations. It may be prevented by mobilizing the appropriate
side of the bladder, and this may be supported by suturing the
mobilized bladder to the posterior abdominal well (WITZEL, BOVEE),
If this is impossible reimplantation may be accomplished by
~utilizing Boari's method (BQARI (1894), HENDERSON (1951)) in which
& flap of bladder is turned back and formed inmto a tube which is
anastomosed to the ureter, or by Mezo's mothod - this neceseitates
mobilizing about half the bladder and turning it up to bridge the
gap. The former method was utilized in one case, Mobilization
of the kidney, to bridge the gap has been recommended., BOVEE
reported this had only been carried out experimentally but since
then it has been performed and advocated by OCKERBLAD and CARLSON
(1939) to allew ureteral enastomosis where there was loss of
tigsue between the two segments, DODSON (1946) advises freeing
the ureter to gain extrs length, prox.ﬁnal to its division and
states there is no danger to its blood supply unless its loose
fibrous coat is stripped. MILLIN (1949) also stresses the
importance of mobilizing the posterolateral pelvic curve of the
ureter and states that by straightening this it is possible to

shorten its course by several centimetres.



10

Extravesical drainage in some form is universally recommended.

BEER (1933),and HYMAN and LEITER (1940) suggest that if this is used
for a protracted period resulting fibrosis may lead to stricturing
of the ureter due to periureteritis with a poor post-operative
result. The drain must not be placed in the immediate vicinity

of the implant.

The bladder drainage may be suprapubic or by catheter. The

former seems safer and less likely to be followed by extravesical
extravasation which could so easily occur if the urethral catheter

became blocked.

As a preliminary to operation, it has been advised that the
ureter be catheterized. This has obviously very limited
epplication; :I.n strictures or uretero-vaginal fistulae it will
probebly be impossible and in cases ﬁeoessitated by neoplasm the
ureteric orifice may not be localized. Bxtraperitomeal dissection
at the bifurcation of the‘ common iliec artery should expose it
without undue difficulty, except perhaps in cases where there
has been a previous ureteoric exploration when a tranéperi'boneal

approach may be necessary.

WARDEN and HIGGINS (1949) state, "Cystoscopic examination is
important in detecting a suitable site for implantation in the

bladder". This is nonsense.
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splint., A review of PETERSON'S results shows that three of his five
cases with functionless kidneys had ureteral tubes which were
brought out through the suprapubic cystostomy or the urethra. Of
the 21 cases which he reported these were the only ones in which
the use of ureteric tubes is menticmed apart from three of the
four which subsequently died in the post-operative period.

BEER (1933) ocoesionslly utilized them and in two of his cases

the results after 4 years were good, in another the catheter did
not drain posteoperatively, and he concluded this had been a
functionless kidney. In a further two of his ocases, where
stricture developed, an indwelling ureterio catheter had been used.
He conolﬁded that it was not a helpful procedure. HYMAN and
LEITER (1940) only use them if the ureter is small as they
consider these are liable to block with oedema; HESS (1941)

and DODO N (1946) use them, and WARDEN and HIGGINS (1949) who
report 4 cases of reimplant leave indwelling ureteric catheters
for 2 weeks, MILLIN (1949) advooates the use of a Cumming'se
nephrostomy catheter as a splint following ure'bero-mo-oystéstmy
for 10 days,

They have never been employed in the present series anmd
when the difficulty that one may have in obtaining catinuous
drainage from a ureteric catheter for a short period is recalled,
the improbability of securing it for 7 - 14 days is obvious.

It seems certain that it will encourage ureteritis, and that, in
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essociation with obstruction due to its failure to drain, can only
harm the kidney., Most surgeons have ceased to employ ureterioc
cetheters in transplantation of ureters and there appears to be no
good reason for their use in reimplantation., HERRICK (1918)

stated some used a solid bougie: +this requires no comment,
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CONTRAINDICATIONS

Dilatation of the ureter is regarded by some as a contra-

indication to operation and likely to cause complications at a
later date, HUNT (1925) showed a higher mortality following
reimplantation compared with ligation, and considered that
reimplantation of a dilated ureter invited ascending infectionm.
MeCARTHY (1930) stated that in new growths of the bladder most
of these ureters are dilated, drain pyonephrotic kidneys and the
patients are debilitated - this is too sweeping a statemént -
and that, "this knowledge will or should serve to curb any
enthusiasm we may have for this procedure."

FURNISS (1918) called attention to the fact that in most

ureteral ectopias the ureter and pelvis are dilated and infeoted,

and considered it useless and harmful to reimplant them.
JUDD (1918) reported reimplantation in such a case. In the
post-operative period the patient had pein in the kidney with
pyuria, This eventually settled but recurred from time to time
after discharge from hospital. In this series several ureters
were dilated when reimplanted.

TOULSON (1939) considered reimplantation was contraindicated
in the elderly.
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COMPLICATIONS

MORRIS points out that traction in the ureter, whilst being
"hostile to good union" tends to diminish the calibre of its cenal

and thus induces gggronegl_}rosig, and states that the other

= 8 2

complications are stenosis and ascending infectiom.

e st s 9 o S D D

Post-operative dilatation of the ureter is mentioned by BOVEE
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as having been observed by POZZI who attributed it to reflux from
over-distension of the bladder, and by POLK who comnsidered it was
due to stricture at the point of unioh, which he considered must
be the end result in all cases., Follow=up reports indicate that
some degree of hydronephrosis is not unusual and that this may

finally lead to pyonephrosis or failure of remal funotion.

s s s

Stricture at the site of reimplantation is also recorded and this

S D O S

mey lead to atrophy of the kidney due to complete ureterie
ocolusion. BLAND-SUTTON (1914) speaking of reimplantation of the
ureter said - "Urologists do not approve of this; they insist
that when a ureter is engrafted into the bladder it becomes
sclerosed by chronic ureteritis, which narrows and fimally
obliterates its lumen, This sclerotic obstruction does not |
happen in every case,” WEBB.JOHNSON (1935) stated that ureterio
obstruction may be a gradual p‘oéess and lead to serious hydro-
nephrosis or pyonephrosis after an interval of years.

Hypertension due to unilateral renal disease is an obvious

TS G U B S NP Y I DS D CED S TN W U e S s

possibility and in a case deseribed by FURNISS (1933) the blood

pressure is recorded as 250/150 but unfortunately the pre-operative
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reading is not available.

Regurgitation remal colic es originally deseribed by
BRANSFORD LEWIS (1926) has been reported following reimblantation
in two cases by CAHILL (1933).

The fact that the patient is free from symptoms and has no
abnormal physical signs is no indication of the success of the
operation. This was originally pointed out by BEER.

In the immediate post-operative period, peritonitis due to
leakage may occur, but of course is much less likely where an
extraperitoneal approach has been adopted. That any of the major
complications of urologicel surgery such as uraemla, pelvie
cellulitis, and cardiac or pulmonary complications msy arise, is
evident, but those due to infection of the ki.dney on the

reimplanted side are the most common.



MORTALITY - Published Figures

JUDD (1917) 17 pertial cystectomies with reimplantation -

3 post-operative deaths - mortality 18%

HUNT (1925) 53 partial cystectomies with reimplantation -

16 post-operative deaths - mortality 30.1%

BEER (1933) 30 partial cystectomies with reimplantation -

4 post-operative deaths - mortality 13.3%

CAHILL (1933) Partial cystectomy with reimplantation -

mortality 15%

HYMAN and LEITER (1940) state mortality in partial

oystectomy with reimplantation is 13% to 20%

STEVENS and MARSHALL (1943) 9 partial cystectomies with
reimplantation, and one reimplantation for ureteric obstruction

1 post-operative death - mortality 10%

16
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LIGATURE AS AN ALTERNATIVE PROCEDURE

PETERSON (1918) advised ligation if marked ureteric
dilatation was present, or if reimplantation was impossible without
tension, in the presence of good function on the opposite side.

BEER (1933) stated that MARION and LEGUEU said the
procedure (reimplantation) was of no value and in the succeeding
discussion it was decided that ligature or nephrectomy was
preferable,

Ligature is advocated by HUNT (1925) in view of the danger
of ascending infection particularly‘ in the presence of a dilated
ureter, He reported 98 cases of segmental resection of the
bladder; in 45 the ureter was ligated, and 6 of these died post-
operatively, giving a mortality of 13.3%. Nephfeotow was
required in 2 cases and one of these died, another case reguired
nephrectomy 5 years later, 3 required drainage of hydronephrotic
(sic) sacs and 2 of these died. 1In 53 cases, the ureter was
reimplanted, there were 16 deaths within 3 - 56 days giving a
mortality of 30,1%. Ascending infection was evident at post
mortem in 11 cases, Nephrectomy was required 9 years later in
1 case for hydronephrosis.

CAHILL (1933) reported 5 cases in which he carried out
ligation of the ureter = nephrectomy was required in 2 of them.
DEMING (1934) also advised ligature in carcinome of bladder cases
and had seen no ill effects in 7 or 8 cases, He aiso suggested .

that implantation imto the other ureter might be useful, but,
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that this in the case of failure, may lead to damage to both
kidneys and is an umnecessary risk is the view of the present writer,
and it has also been expressed by MILLIN (1949).

KIRWIN (1934) was of the opinion that section of the ureter
interfered with ite intrinsic nerve supply and that the activity
of its musculature was altered, thus ultimate dilatation on the
side of the implant would ocecur.

PATTON (1939) suggested that reimplantation away from the
base was not usually successful because constant contraction and
dilatation of the remainder of the bladder, together with the
interlacing arrangemant of the muscle fibres led to constriction

of the ureter -~ this does not appear to be correct,.
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TECHNIQUE IN THE PRESENT SERIES

In the cases described in this report several procedures

were adopted.

o k2 G Y

excision, at a suitable site (this type of operation was originally
described by Albarran in 1892); & linear incision was made in

its anterior aspect for a distance of 0,4 cm., and the ureter was
secured to the sides of the incision by 4 sutures (0000 chromic
catgut). In some of the early cases Thomson-Walker's procedure
was adopted but there appear to have been no advantages. In

& few cases the ureter was brought through a separate stab

incision as the suture line of the excision was inconvenient. No
extravesical sutures were used.

In the case of ectopic ureter associated with incontinence

o s aan w0

the two ureters on the right were exposed extraperitoneally after
opening the bladder to catheterize the normally situated one, and
the ectopic one, after identification, was brought through a stad
and fixed by 4 intravesical matures. A similar procedure
(without catheterization) was adopted in three of the uretero-

- - -

vaginal fistulae but in one the ureter was exposed intravesically

above the ureterio orifice, divided, mobilized and reimplanted

with & milar saturing.

In the case _treated by Boari's method & flap measuring

5 25 o o

5 cms, by 1,6 cms, was turned up, “the ureter split as usual and
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sutured to its mucosal aspect with one chromic 0000 catgut suture,
and then the vesical flap was sutured as a tube with interrupted
chromic 0000 catgut sutures, and its free end attached by a few
interrupted sutureg to the adventitia of the ureter. No ureteric
catheter was utilized as a splint in this case.

In all the operations carried out in this series, except in
case 71 where an indwelling urethral catheter was used, the bladder
was drained suprapubically for 7 - 10 days, and extravesical

drainage was maintained for at least 4 days.
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PART I1

ASSESSMENT OF THE RESULTS OF REIMPLANTATION OF THE URETER

Symptoms Persistence of bladder infection resultant of the
suprapubic drainage may give rise to frequency and dysuria, and
renal infection may result in loin pain. Regurgitant renal colie
has been described by several authors, and originally by BRANSFORD
LEWIS; +this is typical renal colic, noted in the presence of
reflux, In the presence of reflux, the patient may compiain of
pein in the loin prior to micturition when this is delayed, or
on micturition, passing off as the bladder is emptied.

Signs  Remal tenderness or a palpable mass indicative of
hydronephrosis or pyonephrosis.

Cystoscopy The new ureteric orifice may be fairly normal
in appearance or present as a small ciroular opening or in cases
where retraction has ocourred, the orifice may be wide and gaping.
PETERSON suggested that both ureters be catheterized and a
differential function test (phenolsulphonephthalein) be carried
out. This has not been attempted in this series as it has been
considered that a good indication of function is available on
intravenous pyelography. The fact that an orifice is visible
is no indication of the absence of stricture, and JUDD observed
that although it might be open, it was not always possible to
catheterize the ureter, however, as a fold of mucous membrane may

prevent catheterization of an otherwise normal ureter, checking



of a catheter should not be accepted as evidence of a stricture
and the results of cystography seem much more valuable as indicating
its presence or absence.

Chromo-cystoscopy It has been said by JUDD (1917) that

following reimplantation the efflux may be abnormal and the urine
trickles out rather than spurting., He has suggested that a
continuous trickle of urine is due to chronic infection of the
ureter and absence of peristalsis due to thickening of the walls.
In several of the cases reported here the pyelographic e@ges
together with the findings on urine culture suggest the presence
of chronic infection, but there is radiographic evidence of good
peristalsis and the efflux has been normal. As two of his
reported cystoscopies were carried out only two weeks post-
operatively, it is possible that there may be an atonioc phase in
the early stages.

Intravenous Urography This may show normal function and

outline, diminished function with or without hydronephrosis and
hydroureter, or absence of function. It will be shown later that
chronic pyelonephritis is the comnest sequel although it is not
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recorded in the literature.

Cystography This is necessary to demonstrate reflux and a

-

detailed method has been evolved, With the patient lying on his
back the table is tilted 15° with the head downwards. & catheter
is passed, the bladder emptied and approximately 280 c.c. of 10%

sodium iodide is gradually instilled and the first exposure made.
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A second is made whilst the patient micturates; if he fails to
do so, it is teken whilst he sgtrains, +this msy or may not be
associated with inorease of vesical tone, and a third is made
immediately after micturition. In the earlier investigations, the
third film was omitted and it was accidentally discovered when the
patient commenced an intravenous pyelogram thet the preliminary
film showed & reflux not previously present; since then, if
micturition does not take place on the table a total of three
exposures is made. Since deley in exposure of the third film
might result in & reflux being missed, it is felt that the second
£ilm, if the bladder does not remain flaccid will guard against
this.

When the petient complains of vesical discoﬁfort before
280 c.c, have been instilled, no further filling is carried out;
but in the reimplantation cases, this was only necessary in one
case when the capacity was limited to approximately 220 c.c, It
is of interest to note in passing how the vesical capacity increases
after extensive resections of the bladder, till normal levels
ere once more achieved,

Urine Repeated post-operative examination of the urine with
reference to the presence or absence of pus cells and the result

of oculture is also desirable.
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PART II1

PUBLISHED LATE RESULTS OF REIMPLANTATION OF THE URETER

This has been investigated from two angles
1, The results of experimentel surgery

2. The findings on follow-up examination
EXPERIMENTAL SURGERY

SAMPSON (1903) reimplented the ureter directly in 9 dogs,
and noted absence of reflux immedietely after operatiom, but did
not £ill the bladder as he was avoiding leakege at the site of
the anastomosi.s. 10 c.c, of 2 culture conbaining staphylococcus

sureus was placed in the bladder.

1 dog died 14 days posteoperatively with peritonitis due
to leakege at site of operation end renal infection

on the reimplanted side.

1 dog died of bilateral renal infection, gauze had been
pleced around the ureter on the other side to produce

stricture formetion,

7 dogs were examined between 4 days end 6 weeks after
operation, Renal infection was present only in one
cage on the normal side, and there was assgociated
stricturing, In 3 dogs there was renal infection on the
operated side associated with stricturing at the site of



PETERSON (1918) carried out unilateral reimplentetion in
18 dogs, and bilateral reimplantation in 3 dogs i.e.

reimplentations. Different methods were used:

Coffey No. 1 Technique = 8 operations

1 died peritonitis €th dey. Slight hydronmephrosis.
Leekage at anastomosis.

1 died 24 hours post-operatively. Ureter and pelvie
dilated, miliary abscesses kidney and local abscess
formetion at site of reimplantation.

1l died - distemper 10th day - slight dilatation pelvis
and ureter.

5 examined 3 to 23 weeks after operation - yentirely

normal kidney and ureter.

Stiles! Technique -~ 8 operations

1 died = wureter pulled out
1 examined 40 days after operation - pyomephrosis

6 complete success

Marn's Technique - & operations

1 examined 4 months efter operation - hydronephrosis

4 complete success
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Furniss! Techniame - 3 operations

3 complete success

Cystoscopy was carried out poste-operatively in 4 dogs and

in two there was obstruction to & ureteriec catheter.

Regults = A experiments

15 normal kidneys and ureters

2 slight hydronephrosis

1 marked hydronephrosis

1 miliary abscesses kidney

1 pyonephrosis

2 normal kidney with hypertrophied ureter
2 ureter pulled out

Complete success 15 = 62.5%

Normally function-

ing kidney 19 = 80%
Complete failure 5 20%
(stenosis, infec-

tion and pulling

out of ureter)

He was of the opinion that the hypertrophied ureters were the
result of compensatory hypertrophy to overcome partial stenosis at

the site of reimplantation, and suggested dilatation of the pelvis
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woﬁld not occur unless compensation was over balanced. The
slight hydronephrosis noted in 2 cases at the 6th and 10th days he
attributed to oedemn at the site of reimplantation and considered
that Stiles!' technique, slightly modified, was the best.

MCKENNA (1929) reimplanting the ureter in dogs by Coffey No. 1
techniqie was troubled by stricture formation, but STEVENS and
MARSHALL (1943) oleimed good resulte with a velvular implant in
8 dogs.

VERMOOTEN, SPIES and NEUSWANGER (1934) reported the results
following different types of operetion, Three dogs died from
peritonitis following Coffey No. 1 operation. 1In 10 dogs, the
right ureter was brought directly through the bladder wall
(the aperture in the wall was made by a large needle carrying
000 chromic sutures attached to the ureter) and then laid in a
submicous trough, 1.0 - 1,6 cms, in length, whilst the left ureter
was brought directly through the bladder with no attempt at
velvular arrengement. Cystograme during life showed
regurgitat;ton on the right on one occasion and on the 10&- on
three., Examination between 2 weeks and 15 wéeks (average 8%
weeks) after operation showed slight stricture in 5 out of 10 on
the right, and on the left occlusion occurred twice, partial
occlusion twice and retraction with slight leak on one occesion.
Varying degrees of ureteral dilatation accompanied the obstructions
whether the bladder, ureter, or kidney were infected or not.

In one dog, a slight amount of ureteral dilatation and tortuosity



28

was present without demonstrable regurgitation from the bladder,
hydronephrosis or obstruction at the site of the implant, They
conoluded this was due to ureteral infection (evidenced by small
round cell infiltration of the tunica propria, which contained an
inorease of fibrous tissue, and by epithelial proliferation) which
led to loss of elastiocity constituting an obstruction with
resultent hypertrophy and hyperplasia of the ureteral musculature.

They concluded that:

(a) Regurgitation was less common after submucous
implantation,

(b) Stricture is due to retraction of the ureter.
If & ureteral bud remains in the bladder, no
stricture or oba‘brﬁction results, and thus no
ureteral dilatation or hydronephrosis.

(¢) If the ureteral wall is infected dilatation

will follow.

NEUSWANGER (1934) reporting the results of reimplantation,
claimed that ureters did not become infected in the presence of
cystitis even although regurgitetion was present. His operative
mortality was 3.0%.

WEYRAUCH et al ‘(1941) reported the resulte of bilateral
reimplantation by the Coffey No. 1 technique in 6 dogs. |
Exemination was oarried out at one week (2 dogs); one month; two

months; +ten weeks; and six months, after operation. Two



examined at one week showed mild bilateral hydronephrosis and
hydroureter - as this was not present in those examined later it
wes attributed to post-operative oedema. There was no gross
evidence of infection but on microscopy mild bilateral ureteritis
and pyelonephritis was present in dogs examined at one week and
similar changes on one side only were noted in those sacrificed at
two and six months, The results in all were much better than
following uretero=colic anastomosis, where advanced degrees of late
hydronephrosis, hydroureter and severe renal infection were
encountered, They concluded that the degree of ascending infection
and obstruotion is directly atiributable to the degree of

contamination of the field into which the ureter is introduced.

In considering the results of animal experimentation the

o s o s I S 3 TS T s o

following factors must be remembered.

l. The bladder in dogs is an intraperitoneal organ, thus there

is an increassed risk of peritonitis which is aggravated by the

further difficulty of securing drainage of the bladder post-

operatively.

2. 1In surgical practice there is likely to be damage to the

kidney of which the ureter is being reimplanted, whereas in the

experi;nental operations a normal kidney will almost certainly be
present.

3. In experimental surgery the difficulty of bladder drainage -

it is not oleer in same cases if this was entirely dispensed



with, but it seems likely that it was - whilst increasing the
rigk of leakege diminishes the risks of infection, but such a risk

seens unjustifiable in surgical practice.

30



31

FOLLOW.UP EXAMINATION

TORRANCE (1912) reported a successful operation for uretero-
vaginel fistule at which reimplantation into the fundus of the
bladder was performed., A No. 7 ureteric catheter was checked at
3 cms, but indigo carmine was excreted well two months after
operation.

PETERSON (1918) quotes the results of FRANZ (1907) - 17 ocases
but only 4 had been cystoscoped and these functioned normally,
end KRONIG (1907) - © cases = oystoscoped five to fifteen
months ipost-olaeratively. Good funotion in 5 cases, 2 cases showed
stenosis and slight hydronephrosis, and in 2 cases where the
reimplantation was bilateral there was hydronephrosis on ome side
and good function on the other in one, whilst the second had good
function on both sides.

Peterson's series (Mayo Clinic) amounted to 21 cases = 15
in cases of neoplasm, 4 for uretero-vaginal fistulae, 1 for ectopic
ureter and 1 ureter opening into a diverticulum., Of the 21
cases, 17 were examined cystoscopically eighteen days to four
and a half years after opei‘a'bion.

(a) 6 - Normal output of phenolsulphonephthalein and

normal pyelogram - 30%
(v) 4 - Normal output of P.S.P. - 23% (together with
(a) this gives 537% with normel kidney function)

(¢) 3 = Small hydronephrosis with fair funotion ~ 18%
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(d) 5 = Funotionless kidneys - 30%, These included
2 cases where marked dilatation was present at
operation (1 carcinome bladder and 1 ectopic ureter)
~also two cases in which the reimplantation was

carried out under temnsion.

Four cases died between four & ys and two months after
operation - (a) 2 hed slight dilatation on the reimplanted side
and in one there were small cortical abscesses (b) the pqlvis
was three times the normal size in 1 case and (c) in the Jbur‘hh
there was no evidence of obstruction.

Ureteric catheterisation was possible in 8 cases (47%), the
catheter was obstructed in 3 (18%)

Infection was present in 6 cases (35%) - microscopic
examination.

He concluded "From experimental and clinical observations,
it is obvious that a normal or almost nomél kidney and ureter
should result following reimplantation of the ureter into the
bladder".

FURNISS (1933) - reimplantation for uretero-vaginal fistula
twelve years previously. The patient was well apart from
hypertension 250/150. The ureteric orifice admitted a No, 6
ureteric catheter and exoreted indigo ‘carmine in a normal mammer,
An ascending pyelogram showed slight dilatation of calyces,

pelvis and ureter,
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BEER (1933) reported 41 cases of reimplantation which he
divided into 4 groups.

Group 1 - in association with resection of carcinoms bladder 30

’Intravenous pyelograms were carried out in eight of these
cages and five were considered excellent mnc*tionai results -
the longest interval since operation was 4 years and 8 months,
There were also two cases of 4 years duration and the remainder
were of shorter periods.

In five cases, the kidney was seen at a later operatic;n or
at post mortem examination. 1, Nephrectomy 6 years after operation
for pyelonephritis - the kidney except for acute inflammation was
almost undeformed, 2., Nephrectomy 5 years after operation -
moderate hydronephrosis. 3. Nephrectomy - the kidney was
large and "blocked", the ureter being the size of the thumb prior
to reimplahtation, ‘and the second operation was performed in an
attempt to secure clogure of the suprapubic vesical fistula. At
operation blue was injected successfully from the renal wound
down the ureter to the bladder. 4. Nephrectomy for persistent
post-operative pyrexia - the kidney was well preserved and very
little dilated. 5. Post mortem in one of the cases demonstrated
by I.V.P. to be a failure - infected hydronephrosis, the other
kidney was also infected and pre-operatively there had been a
reflux up both ureters.

The remaining cases were less adequately followed up but

two excreted good blue whilst four showed evidence of temporary



or more serious renal injury,

He conocluded that reimplantation in assoclation with resection
of the bladder was a satisfactory procedure in most cases, and
suggested that if remal infection were present pre-operatively, the
neostomy might drain it., He also considered that the unsatis-

factory results might be related to pre-operative remal damage.

Group 2 _Uretero-vaginal fistulae - 4

1. VYNormal function 2, TUreter twice normal size at
operation aﬁd thiockened - no indigo carmine excreted, but the
ureter was readily catheterized and yielded clear urine - no I.V.P.
3. Pre-operatively hydronephrosis was present but seven months
later function was good. 4. Twenty yeé.rs after operation, which
had been performed by the intraperitoneal route, patient complained
of fever and chills and an ascending pyelogram showed moderate
dilatation. Two years later, there was no function on I.V.P,

Three of these are considered ideal results.

Group 3 _Peridiverticulitis necessitating sacrifice of ureter - 4

l. ¥No I.V.P. 2. Good indigo carmine 3. No apparent
funotion pre-operatively but it was freent post-operatively,
however, patient died and there was evidence of bilateral kidney
infection 4. Part of the diverticulum carrying the orifice was
reimplanted, so this case belongs to a different group. Good dlue,
Group 4 Ureteric strioture - 3

In only onme of these is the post-operative report useful -

I.V.P, improvement in a case previously showing marked dilatetion.



35

Ureteric catheter passed easily.

He noted that up till that time there were few cases in the
literature checked by cystoscopy and fewer by intravenous pyelography.

CAHILL (1933) in the subsequent discussion reported 39 cases
agsoociated with tumour resections., Nine died within three months,
eight within twelve months (three of them required nephrectomy)
and twenty-two were living over 1 year free from symptoms. Four
following gynsecological procedures were satisfactory.

DEMING (1933) reported 6 cases. Of these,two died of
oaroinoma one and two months respectively after operation and in
both there was & stricture at the site of reimplantation. In two
other cases the urine has remained infested and he considered it
difficult o carry out reimplantation and leave the patient with
a sterile urinary tract. |

HYMAN and LEITER (1940) added 19 cases to Beer's series and
reviewed 80 reimplantations. The distribution of these was 45
for carcinoma, 5 for uretero-vaginal fistulae, 6 for extensive
peridiverticulitis, 4 for stricture of the lower ureter.

Twenty-soven had been controlled by I.V.P. following operation

& few months to 17 years previously,
44,4% - Good functional results - mormsl or mild
hydronephrosis
' 26% - Fair functional result - moderate hydronephrosis

29.6% - Definitely poor results - marked hydronephroeis,
poor or no visualisation.
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The notable successes were:= 1, Right neostomy and
diverticulectomy, the ureter being thickened and dilated -~ 17 years
later good funotion 2. Right hydronephrosis due to periureteritis -
6 years after operation hydronephrosis much less, almost a normal
pyelogram. They also reported cases after 10, 8 and 6 years
respectively.

They conclude that
(a) reimplantation will frequently result in a
satisfactory functioning upper urinary tract
(b) good results follow neostomy in the absence
of valwvular formation
(o) a dilated kidney pelvis and ureter may show

considerable improvement after reimplantation.

STEVENS and MARSHALL (1943) bring the ureter through a

submcous channel. In 9 ocases they reviewed the results by
intravenous pyelography pre~operatively, about three weeks after
operation and again three months later. The earlier poste
operative examinations all indicated some ureteral obstructionm.
In 3 oases there was pre-operative ureteral or pelvic dilatation -
two remained as before, dilatation was inoreased in the third.
Of the remaining osses: 3 had no dilatation, 1 had hydroureter
and hydronephrosis as late as eight months after operation but
this had cleared up at sixteen months, and in 1 case there wae
no later pyelogram,

RITTER and KRAMER (1944) report two ocases of hydronephrosis
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due to stricture at the uretero-vesical junction treated by
submacous reimplantation. 1In one case the result was satisfactory,
but nephroureterectomy was necessary in the other due to repeated
attecks of infection.

RUBIN and GOLDSTEIN (1950) state that ADAMS reported 2 cases
of reimplantation of the ureter following injury with one good
result; +the other resulted in ureteral stricture and atrophy of
the kidney. They also report a oase where complete stricture

followed reimplantation by an obligqie method.
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VESICO-URETERAL REFLUX

BISSELL (1903) quotes MORRIS (1901) es saying that this is
more likely if the lower end of the ureter is slit as a precaution
against stenosis, but his own view is that reflux will not occur
if the ureter is reimplanted low in the bladder at a point just
below the peritoneal refleotion. He suggests that the intravesical
pressure is least at the highest part of the bladder but
implantation here would be associated with interference with the
ureteric drainage; whilst intravesical pressure 1s grea.testt at
the base, his choice of a point just below the peritoneal
reflection is an attempt to get a medium pressure. This opinion
is not acceptable of course, as intraveslcal pressure is now
regarded as being the same at all points.

SAMPSON (1903) was unable to produce reflux in dogs after
reimplantation of 19 ureters -~ he attempted to show it immediately
after operation and his pressure mist have been exceedingly low
to avoid leakage, At a later stage he was able to produce a reflux
in 6 cases but he do§e not state what proportion of later
examinations this constituted. ’

GRAVES and DAVIDOFF (1925) reimplanted the ureter by the
direct method in 2 dogs, and by the Coffey method in another 2;
they found reflnx in the former but not in the latter, even on
filling to 850 c.c, compared with 250 c.c. in the others.

BEER carried out cystographic examinations in 6 patients

after operation, and in no ocase did reflux ooccur, but it appears
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that the examination was ocarried out after filling alone, From
his review of the literature he was only able to find a record of
one case (STOEKEL) where reflux proved by cystogram had occurred,
end he was surprised this was so in the absence of & uretero-
vesical valve.

LONSLEY (1933) expressed the opinion that the incidence of
reflux was variable but that if the patient lived lomg emough it
occurred. 1

VERMOOTEN et al, after reimplanting the right ureter by a
submucous method and the left ureter directly im 10 dogs carried
out cystograms and found reflux on the right once and on the left
on three occasions and two other left reimplants proved later to
be oocluded.

TOULSON reported "In one of our cases, the new opening after
a period of a year had developed a hypertrophy of the musculature
of the bladder wall and these hypertrophied muscle bundles seemed
to take on the funoction of a sphincter and opened and closed
rhythmically, This would indicate that after a while bladder
reflux does not occur." Such a phenomenon has not been noted
by other observers and it seems strange that the bladder which
normally has no sphincter action on the ureter should develop this
following reimplantation. No reflux was present on cystography
in the two cases whioch he investigated.

PA’I‘TGN after reimplanting through the former ureteric orifioce

found no evidenoce of reflux six weeks after operation on "filling"
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the bladder with 160 c.c, 10% sodium iodide.

HYMAN and LEITER in their series of direct reimplantations
which included Beer's cases found no reflux in 8, reflux up both
ureters in 1, and reflux up the opposite ureter in 2 (one of these
cases had the original ureteric orifice reimplanted after
divertioulectomy). They concluded that reflux is not as commonly
found as it is in animals after similar surgery.
| HESS found no reflux in his case reimplanted by a submcous
method. '

STEVENS and MARSHALL also performed a submucous operation;
cystograms on four of their patients showed no reflux in 2 (15
months and 16 months respectively after oporat:lon), while if was

present in the other 2 cases.



PART IV

REVIEW of 73 Cases of REIMPLANTATION of the UREIER

The distribution of these is as follows:-

Reimplantation in assooiation
with partial cystectomy

Reimplantation for uretero-
vaginal fistula

Reimplantation for ectopioc
ureter

Reimplantation for operation
trauma by Boarits method

67

41
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REINPLANTATION in association with PARTIAL CYSTECTOMY - 67 cases

DEAD

At the time of review 26 cases were dead; 3 of these died
prior to discharge from hospital: mortality 4.5%. The periods

of surviwval of the remainder were:

0 = 6 months - 8

6 = 12 months - 8
12 =~ 18 months - 6
18 months - 2 years - 2
2 = 3 years - 2

3 = 4 years - Nl
Over 4 years - 2 (6 years 4 months

4 years 1 month)

Death was due to carcinoma in 18 (including the two surviving
over four years); in 1 urinary infection (died within ome year
of operation); in 1 cardiac failure; and in the remaining 3, the

cause of death is unknown.

Ago at operation

40 « 50 years - 3
51 = 60 years - 5 (2 females)

61 = 70 years 15 (4 females)

Over 70 years - 3 (1 female)
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Operation Technique

Direct reimplantation in all ocases except three.
1. The ureter was brought indirectly beneath the mcosa to gain
obliguity - subsequently failed to exorete blue,
2. The ureter was brought through an oblique stadb - there is no
note on post-operative funotionm.

3. Thomson-Walker's method - no note on functiom.

Seguelao

Tenderness and enlargement of the kidney was present one month
after operation in one ocase. On oystoscopy the ureter was
catheterized with difficulty and suggested the presence of a
ureterie §triotnre 1 cm, from the orifice; however, a No, 8 catheter
was passed and the urine from it was noted as being "almost clear".

Hospitalisation

Omitting the three who died in hospital and two others

transferred elsewhere during wartime, it was as follows:-
19 - 30 d&ya -

31 - 40 days =

8
3
4l = 50 daye « 3
61 - 60 days =~ 4
1

78 days - (anaemia end a heavy urinary
infection pre-operatively
? ureteric stricture post-
operatively (see below))

85 days =~ 1 (delayed closure of the supra-

pubic fistule and pyelonephritis
of the opposite kidney)

-

——— 129 days  ~ 1 (vesico-vagimal fistuls)




Urinary Infection

Of the 21 cases where there is a record of urine culture prior
to operation, 9 were infected.

In the 5 cases where there is a record of examination after
operation all were infected. The ureter had been dilated at
operation in two of these cases (in one infection had been present
pre~operatively). Of the remeining three, two were uninfected
before operation.

In 6 cases, the ureter was noted at operation to be dilated,
and in two of these the urine was infected.

Pre-operative pyelograme were only carried out in 3 cases.

In two of these early hydronephrosis with associated urinary
infection wae present. |

Only one case was examined by intravenous pyelography in the
post-operative period and this showed absence of function on the
reimplanted side (Case 19 - éee below)

In two cases where there is a record of chromocystoscopy no
blue was seen to be excreted. In one case there is a note that
the new ureteric orifice was seen to emit an efflux, In only
one case is there a record of post-operative blood pressure and
this wes 190/120, The pre-operative reading is recorded as 124/70
but as there‘vaﬁ & history of nephritis 13 years prior to the
partial oystectomy, this may have been a false reading.

It is considered that no conclusions can be reached from the

above data as the cases were incompletely followed up, and it is
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only included for the sske of completemess, but the following case
is of interest.

Cage 19 Operstion 19.10,46. Reimplant right ureter. The
pre~operative I.V.P. suggested the presence of early hydromephrosie
of the right kidney but the function was good. The patient had
& persistent urinary infection end I.V.P. on 10,11.60 showed good
excretion from the left kidney with a normal pyelogram, but no
excretion on the right. Death from recurrence of the growth
occurred on 1,12,50 and post-mortem examination showed the right
kidney to be the seat of ohronic pyelonephritis and very much
smaller than the left which was of normel size although infected
(Fig. 1). There was marked stricturing: of the lover right ureter
at its junction with the bladder and it would not admit even a
very fine probe. The right ureter was grossly thickened and
dilated.




ALIVE

The periods of survival of the remaining 41 are:-

0 - 6 months - 6
6 = 12 months - 5
12 - 18 months - 8
18 months - 2 years - 5
2 - '3 years - b
3 = 4 years - 7
Over 4 years - 6 (9 years; 7 years;

6 years 4 months;

4 years 11 months;
4 years 10 months;
4 years 6 months)

Aﬁg at operation

31 - 40 years - 4

41 - 50 years 6 (2 femnles)
61 - 60 years - 18 (5 females)
61 = 70 years « 11 (5 femalee)

Over TO years - 2

Operative Technique
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operation the kidney was functioning well and not dilated. A
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recurrence of growth in the scar necessitated a further partiel
cystectomy with direct reimplentation. On this occasion and 3 years
7 months after the second operation, there is good function and the
calyces are well cupped (Figs. 2 and 3)

Case 22 The ureter was reimplanted under tenmsion. An I.V.P.

o o g

2% years later shows delayed excretion with marked hydronephrosis
(Fig. 4). A oystogram a year later shows no reflux on filling,
s‘braining or after micturition, suggesting that stricturing hag
ocourred in this case. Although the urine was infected bafor;
operation, three examinations within the past 4 months heve shown

the abgence of pus and no growth on culture.

Dilated Ureter noted at ogimtion

Five cases (29, 42, 46, 64 and 66)

Case 29 Operstion 13.11.47. Left reimplant. The urine
wes heavily infected with coliform orgé.n:lsms end contained pus on
the three ocoasions it was examined in 1948 (mixed infection pre-
operatively). In December 1950 - no pus; no growth. I.V.P.
October 1960, Good execretion right, slight clubbing of cglyces.
Poor excretion on the left., Cystogram f£illing reflux December
1960, gives the impression of a smell pyelomephritic kidmney (Fig.5).

Cage 42 Operation 1.1.49. Left reimplant. Now complains
of dull pein in left loin, commenced eighteen months after operation.
Easi.er after micturition but not worse just before or during.

Heevy coliform infection (1ight B. coli pre-operatively).
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I.V.P. November 1949, Very large kidney on the right - good
excretion. Delayed excretion on the left - poor pyelogram (Fig. 6).
Cystogram - December 1950 - slight reflux on filling, complete on
miocturition (Fig. 7) pyelonephritic kidney.

Case 46 Operation 20,6.,49. Right reimplant near apex
bladder. Persistent pyocyaneas infection (sterile pre-operatively)
1.V.P. September 1950, Good excretion and normal outline on left,
The right kidney excretes well but calyces indicate chronio
pyelonephritis.

Cage 64 Operation 8,11,50, Left reimplant. Persistent
staphylococous - pyogenes infection (present pre-operatively).
1.V.P. Februaery 1951, Delayed excretion right, normel outline;
very poor excretion left. Cystogram reflux February 1961 .shcws
broadening and clubbing of the calyces.

Case 66 Operation 20,12,60, Left reimplant, Persistent
staphylocoocus albue infection (present pre-operatively)., I.V.P.

April 1951, Good function and probably normsl outline.

Post-operative Complications

Pain in the loin accompanied by tendernmess is recorded in
4 cases during the immediate post-operative period in hospital.
(It is not suggested that these were the only cases which had
synptoms) .

Case 25 Operation 13,8,47, Left reimplant. Infected
wound ; Bila‘beral epididymitis; tender palpable remnal swelling.

8.10,47. I.V.P, showed good excretion with slight dilatatien,
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urine infected with coliform orgenisms (Fig. 8) 30.4.51 Reflux
on f£illing, I.V.P. 30.,4.51 Good funotion both kidneys. Normal
right pyelogram, left shows evidence of chronic pyelomephritie.
Urine - no apparent pus; scanty growth B. coll. 7

Case 29 This case is described above under dilated ureter.

Case 30 Operation 16.2.,48. Left reimplant. I.V.P. 17.5.49.
Good excretion but outline not distinct. B, coli infection. No
cystogram.

Case 59 Operation 3.4,60, Left reimplant. I.V.P. 2.11,50.
Good excretion with clubbing of calyces. 18,11,50, Cystogram,
Complete reflux on left and almost complete on right. Cystoscopy
has shown slight prostatic obstruction in this case.. Persistent

staphylococcus pyogenes infectionm.

Hospitaligation
Under 20 days - 3
20 - 30 days - 26
31 = 40 days - 8
4l - 50 d@ys - 1
651 = 60 days - 1
63 days - 1 (case 25; infection of
wound; bilateral epididymitis;
tender palpable kidney)
96 days = 1 (case 30; acute salpingitis

with assoolated pelvie periton-
itis necessitated laparotomy)
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Late Symptoms of Reimplantation

Two cases complained of pain in the loin at various periods
after operation and two of referred pain on micturition.

Case 10 Operation 29,11,44, Left reimplant, Complained
of pain in left loin in 1946. I.V.P. 11.8,49 Poor excretion
and cystography demonstrates a filling reflux = chronic pyelonephri is
(Figs. 9 and 10) Persistent coliform infection.

Case 42 See note under dilated ureter.

Case 55 Operation 26.11.49., Right reimplant, There appeared
%o be a slight bladder neck obstruction (untreated) (Fig. 11).

Sinoce operation he always get pain to right of umblilicus as he passes
urine, at no other time, Persistent infestion with Morgen's
bacillus, I.V.P, 29.8,560, Good exoretion, slight dilatation of
pelvis, Cystogram ehows pelvic dilatetion on filling (Fig. 12)
with appreciaeble increase in size of pelvis and ureter on micturition
(Fig. 13). Reflux is present to a lesser extent on the left side
also.

Case 45 Operation 30.4.,49. Right reimplant, Epididymitis.
Urethral striocture present pre-operatively. I.V.P, 13,2,51 Good
excretion both kidneys, left pyelogram normal, the right shows
dilatation of the pelvis (Fig. 14). This patient complains of a
sharp pain in the right renal angle at the start of micturition -
as soon as urine commences %o flow it disappears. This symptom

has been present ever since operation. His urethral stricture

(8/11) requires frequent dilatation.
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It should be noted that there was evidence of lower urinary

ot e e 8 kT me A B e

tract obstruction in the two cases in which referred pain occurred
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in association with micturition.

chromooxstosoog[

This has been carried out in 10 cases, Good excretion was

seen in 7 cases; the efflux has been normal in appearance.
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Blood Pressure

This has been recorded post-operatively in 8 cases and on
only one occasion has there been the slizhtest suggestion of
hypertension,

Case 10 Pre-operatively 160/90 - 26,11.44, 170/90 on
22.8,49 and I.V.P, shows poor function with an outline suggestive
of ohronic pyelonephritis (Figs. 9 and 10),

Case 13 B.P, 3 years after operation 140/80. I,V,P, shows
moderate function with chronic pyelomephritis.

Case 18 Pre-operative B,P, 126/58 May 1946, In January
1951 140/75 (aged 70) I.V.P. shows no function and cystogram
reflux shows chronic pyelonephritis (Fig, 15),

Case 18 Pre-operative B.P, 150/100, One year later
146/90, I.V,P. shows good renal function and the calyces are well
cupped, (Figs. 2 and 3).

Case 35 Pre-operative B.P, 120/90, Three years later

145/85, I.V.P, 25.1,50 shows good function with normal outlines.

Case 43 Pre-operative B.P, 180/100, Two and a half years
later 160/106. I.V.P, shows good function with slight dilatation
of the pelvis.

Case 48 Pre-operative B.P. 120/70 in June 1949. 19.10,50
B.P, 130/70. I.V.P, shows good excretion and mormal outline,

Case 58 Pre-operative B.P, 120/80, Fifteen months later
160/100, I.V,P. shows good function with widening of the calyceal

necks,
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Urinary Infection

The urine was infected in 15 oases before operation, sterile

on culture in 19, and in 7 there is no record of an examination.

Infected Urine - 25 casges

After operation 7 cases have shown infection on ome ococasion,

5 on two and 13 on three or more,

The following cases not included above, are of interest.

Case 13 Operation 16,2,46. Uninfected urine pre-operatively.
Examinetions on 23.6,47, 27.10,47 and 16.2.48 showed pus 44. and
and a heavy growth coliform organisms, Further examinations on
6.,11,50 and 1,12,50 revealed no pus and no growth., Pyelography
8,11,50 shows the presence of chronic pyelomephritis with moderate
function.

Case 29 Operation 13,11,47., Urine infected pre-operatively.
Post-operative examinations: 17.3.48 - pus $§; fairly heavy growth
coliform organisms, 28.4.,48 pus $4 ; moderately heavy growth
colliform organiems, 30,6,48 - pus 4; moderately heavy growth
coliform organieme, 4.12,50 No pus, no growth, I.V.P. 11,10,50
shows chronic pyelomephritis with poor function (Fig., 5),

Case 60 Operation 5.4.50. No pre-operative examination.
Post-operative examinations: August and November 1950 pus 44 :
heavy growth coliform orgeanisms, March 1951 pus $4; heavy growth
coliform organisms. 23.4,51 No pus; no growth, I.V.P. 23,8,50,

Slight dilatetion is present with good function., Cystogram shows
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reflux on filling (Fig 16) with dilatation on straining (Fig. 17)

Sterile Urine - J;g cases

After operation 3 cases have had a sterile urine on one
occasion, and 7 cases on two or more oocasions (3 of these were
infected before operation).

No posteopsrative urinary examination is available in 3 cases.
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Incldence of Stricture as indicated by Cystography

In the second part of this paper it is shown that alteration
of the normal anatomical uretero-vesicel junction may result in

reflux, 1In its complete absence, as in direct reimplantation of

D 3 B XD S B TR e e D TP IO 80 D op W T U B XD 2P

the ureter, reflux should be demonstrated by the cystography
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technique desoribed earlier in all cases in the absence of stricture;
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the reflux on £illing being inoreased on straining associated with

tonic oontraction of the bladder, or during micturition. The
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Cystograms have been carried out in 31 cases - Appendix I.
A primary reflux occurred on filling in 22, on straining in 1, and
in association with micturition in 5 (in one of these no cystogram
was made on straining). In the remaining 3 cases no reflux occurred.
Absence of reflux on filling is regarded as indicative of

- S o P T WD P D D D T AP I D D L M e IO 25 DO D D KD

53%-2?_55?,?,_3&52{%32{32@ moderate when reflux occurs on
straining in the presence of a tonic bladder.

Cage 62 Operation 12,9.,49. Partial cystectamy, right
reimplant and suprapubic loop resection of the prostate., 18,10,50
I.V.Pe Good excretion both kidneys, no evidence of hydromephrosis
but slight dilatation of both ureters (Fig. 22)., 20,11,50, No
reflux on filling; on straining bilateral reflux but left is

greater than right. Urine uninfected.

This case supports the above contention as reflux is present
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where no surgicel disturbance of the uretero-vesical jumction
has occurred, to a greater extent, than on the side on which
reimplantation hasg been performed.

Absence of reflux until micturition occurred in the following

- . D W D B T s U I D S S T S T P G0 il 2 T S W D T D B

oases and indicates & mors sevors degroe of stristuring.

Case 4 Operation 2,12,41. Left reimplant. 8.12,50 I.V.P.
Good excretion and a normal outline on right. Poor excretion with
hydronephrosis on the left (Fig. 23). Cystogram - no reflux om
£illing or straining, but after micturition partial bilateral reflux
is present, more obvious on the right (Pig. 24). Persistent
heavy coliform infection.

Case 28 Operation 29,10.47. Left reimplant following
partial cystectomy together with excision of small subtrigonal
middle lobe. 18,5,60 I.V.P, Good excretion both sides, outlines
appear to be within normal limits (Fig. 25). 4.,12,50, Cystogram,
On filling right reflux, without dilatation, on micturition
bilateral reflux with apparent dilatation of both systems (Fig. 26).
Persistent heavy coliform infection (no straining film in this

case).

The remarks following case 52 apply to these two cases also,

and the hydronephrosis in case 4 is contributory evidenoce.

Case 43 Operation 5.1.,49. Reimplant left ureter.

2.8,50, I.V.P, Slight delay in left excretion but ao definite
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dilatation, The right pelvis is dilated (Fig, 27). 26,4,51
Cystogram. No reflux on filling or straining, but after micturition,
the left pelvis is seen to be bulky and the calyceal outline is

not distinct, Coliform infection.

Case 65 Operation 16.12,50, Reimplant left ureter. I.V.P.
20,4,51, Good’excretion and normal outlines both kidneys.
Cystogram - no reflux on filling or straining but is complete on
the left on miscturition. Coliform infection.

Case 67 Operation 30,12,50, Reimplant right ureter. I.V.P.
5.4,51. Good excretion and normal outlines both kidneys (Fig. 28).
Cystogram = no reflux on filling; occurred on micturition but
no straining film was exposed (Fig. 29)., Coliform infection.

The absence of abnormality in the pyelograms in cases 65 and
67 may be attributable to the short interval between operation

and examination.
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stricturing must be present.

P D

Case 8 Operation 3.11,43. Right reimplant, I.V.P. 22,11,50.
Good excretion both kidneys but the right shows the changes of
chronic pyelonephritis (Figs. 30 and 31)., Cystogram - 3 films =
no reflux, Urine - no pus, but persistent coliform infection.

Case 22 Operation 21.1.47. Right reimplant under some

tension. I.V.P. 12,10.,49. Good excretion left, slight delay




ac

>V



(
g

% +

- A=

%

AN

<N';+NH

+ ;?''NH



58

right, The left pyelogram is normal but the right shows marked
hydronephrosis. 27.4.51. - unchanged (Fig. 4). Cystogram - $
films - no reflux, Urine uninfected (3 exeminatioms).

Case 41 Operation 20,12,48., Left reimplant after partial
cystectomy also excision of subtrigonal adenoma and division of
median bar, A pre-~operative I.V.P. showed good excretion and
no'rmal outlines apart from slight dilatation of the lower left
ureter, 14,9,50, Good excretion and normal outlines, No
hold~up in left ureter .(Fig. 32). 4.1,51, Cystogram - mo reflux
on filling or micturition but in the latter film there is a small
projeoction on the left side of the bladder which may be due to
reflux into the extreme lower end of the ureter or indicate the
presence of a small traction diverticulum at the site of reiﬁplant

(Fig. 33). Urine uninfected.

In 4 cases the reflux on filling has been merely a trickle

S D B D W R D 4B TS 4B 6 20 £ 0 2 OB W T8 B o-an s~ 2 5 0 > o e

micturition a complete reflux has occurred. This is indicative

of slight stricturing.

Case 35  Operation 24.7.48. Right reimplant (Fig., 34)
I.V.P, 25,1,50, Good excretion and normal outlines.
17.11.50, Cystogram - on filling trickle into right ureter; om
micturition complete reflux (Fig, 35). Urine examined on 4

ocoasions - moderate growth of coliforms on ome ocoasion, otherwise

uninfected.




%.

7 1

%

+<+N;

%

<?':':@'
5

1 |3|

G

$$ +

;' <+N;

%

%

% !

%

%ll

% +

% +



59

Case 42 Operation 1,1.,49., Reimplant dilated left ureter

through a steb., 29,11,49 I.V.P. Good excretion right, very
large kidney., Left - moderate function, ohronic pyelonephritis
(Fig. 6). 1,12,50, Cystogram - on f£illing trickle in left ureter;
complete reflux on micturition (Fig., 7). Heavy coliform infection.
Case 44 Operation 27.,4.,49., Reimplant right ureter.
I.V.P. 1,2,61, Good excretion left with normal outline.
Moderate function on right with chronic pyelonephritis. Cystogram -
on f£illing, reflux into lower right ureter. On micturition
complete reflux (Fig. 36). Uninfected.
Case 49 Operation 25,7.,49, Reimplant right ureter.
I,Vv,P. 18,3.,50, Good excretion and normal outlinmes, 27,11,50
Cystogram, On filling, slight reflux on right, On micturition
complete reflux and the lower ureter is noticeably dilated.
Uninfected.

The following cases are also considered to show evidence
of stricturing.

Case 1>3 Operation 16.2,46., Reimplant right ureter.
Moderate function both kidneys; left pyelogram within normal
limits; right shows chronic pyeslomsphritis. Cystogram 1,12,50,
On £i1ling reflux oocurs on the right but the pelvis only shows
faintly, on micturition only a slight increase on filling ocours.

The urine was heavily infected with coliform organisms for a long

period but more recently is sterile on culture.
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Case 50 Operation 27.7.49. Right reimplant., I.V.P. 2.3,50.

Poor excretion on the left., Good excretion on the right but the
pyelogram indicates chronlc pyelomephritis (Fig. 37). 17.11.50,
Cystogram, Bilateral reflux on filling, greater on the left
(Fig. 38), but on micturition it is equal on the two sides.

Persistent pyocyaneas infection.

These examinations indicate some degree of stricturing being
present in 15 of the 31 cases investigated. 1In 8 of these a
urinary infection was present. This compares with an infection
incidence in the cases without evident strioture of 16 out of 20,

this of course, inoludes the cases of more reocent reimplantation.
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Function and Outline

In 3 cases intravenous urography has not been possible; in
the remaining 38, function has been described as good in 26,
moderate in 6, poor in 5, and absent in 2.

Appendix II suggests that function decreases with time and it
might be argued that function is particularly good in the 1950
series and is related to the post-operative management which included
the administration of sulphamezathine, penicillin and streptomyocin
in an effort to combat infection, however, as all these cases, nine,
are still infected compared with an incidence of infection at
present of eight out of a total of thirteen in the 1949 series,
this is probably not the answer.

Function is not necessarily related to outline and it will be
seen that some of the cases have good function on intravenous
urography in spite of the presence of an indisputable chronic

pyelonephritis, The outline on intravenous pyelography may be

égg-e_gt.i.z: and in many cases is only demonstrated accurately by
oystographic reflux. (Figs. 18 - 21). 1In 16 cases, the pyelozrams
are within normsl limits (Figs 39 - 41), in 10 (cases 8, 10, 13,

16, 25, 29, 42, 44, 46, 50) the changes of chronic pyelonephritis
are present and in 2 (ceses 4 and 22) hydronephrotic changes are
visible. 1In 1 (case 67) the outline is not known as the kidney

is functionless and cystography has not been possible, In the
remaining 9 cases, in which an interval of less than 3 years has

elapsed since operation, changes indicative of chronic infection
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are present, in 6 (cases 31, 43, 45, 65, 60, 62 (Fig. 42)) these

involve the pelvis chiefly and in 3 (cases 58 (Figs., 43 and 44),

59, 64) the calyoces.

A,

B,

c.

Cases with normal outlines: 16

Chronic pyelonephritis: 10

Hydronephrosis: 2

Functionless kidney: 1

Calyceal ohanges 3
{:;foction

Pelvic changes 6
(infection)

Stricture in 7
3 infected

Infected - 10
Uninfected -« €
Striocture in §

3 infected

Infected =~ 6
Uninfected - 3

(1 no reocord)

Striocture in 2
1 infected

Infected

Strioture - nil
3 infected

62

Stricture in 1 (infected)

Infected 4
Uninfeocted « 2

e - -

pyelonephritis cases are those followed up for the longest periods,

The hydronephrotic cases were operated on 9 years and 4 years 1 month

ago respectively.

The cases with normal outlines are the more recent
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as are those with inflammatory changes confined to the pelvis or
calyces, It is considered that the latter changes are the
precursgors of the typical pyelogram of chromic pyelonephritis.
The interpretation of these transitional stages is diffioult and
it might be argued that some pyelograms desoribed as normal are

also showing early evidence of the chronic infective conditiom.
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RETMPLANTATION for URETERO-VAGINAL FISTULAE - 4 caseg

Case 68 The result is not known as it has been impossible
to trace the patient.

Case 69 Operation 31.12,49. Reimplantation of right ureter,
Bysterectomy four months previously. No pre-cperative I.V.P. was
cerried out, but at operation, the ureter was dilated,

1%,11,50, Symptomless. General health good. I.V.Ps. were
largely obscured by gas but the outlines appeared to be within
normal limits. Urine: no pus; scenty growth of coliform
orgenisms, No cystogram.

Case 70 Operation 20,5.50. Reimplantation of left ureter,
Hysterectomy one month previously. A pre-operative I.V.P. showed
good excretion from both kidneys but the left showed hydronephrosis
with olubbing of the calyces (Fig. 45)

28,11,50, Symptomless, General health good., Good
excretion both kidneys on intravenous pyelography. Marked
imprévement in the hydronephrosis (Fig. 46),  Cystography showed
no reflux on filling, but it ocourred on streining., Urine: pus
cells; heavy growth coliform organisms. |

Case 71 Operation 6.1,51. Reimplantation right ureter.
Hysterectomy September 1950, On 1,10,50 an I.V.P, demonstrated
good funotion on the left with normal outline, on the right there
was sape delay and early dilatetion of the calyces, pelvis and

ureter. (Fig. 47). Note that operation took pleace two monthe later.

12,4.51, Symptomless. General health good. I.V.P. good
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excretion both sides, normal outline on the left, There is no
chenge in the right pyelographic outline compared with the October
£ilm but the function is much improved (Fig. 48) Cystogrephy
showed a £1114ng reflux into the lower right ureter, unchanged on
straining, After micturition no evidence of reflux is visible
but this is probably due to deley in exposure. Urine: no pus;

scenty nonesignifiocent growth.

COMMENT

1. The average period of hospitalisation for the four ceses
wag 20,25 days. |

2. Good function was present on intrevemous pyelogrephy in
the three cases reviewed. |

3. Two of the three cases were infected when reviewed and in
neither had an infection been present in the bladder pre-operatively.

4, Reflux occurred in both cases in which it was investigated
by cystography, once on filling and once on straining.

6. In one case there has been improvement in & hydronephrosie

in spite of the presence of reflux. In another there was delay

between operstion eand the previous pyelogram; <thus acourate

assessment is impossible.
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REIMPLANTATION for ECTCPIC URETER

Case 72 Operation $0,7.49. Reimplantation of ureter
draining upper right pelvis. Pre-cperative I.V.P. showed no function
from the kidney segment of the ectopic ureter,

8.12,50, Has had three or four attacks of discomfort in the
right loin lasting two or three days. No associated constitutional
upset, OCystogrephy. Reflux did not occur on £illing or strain-
ing but appeared after micturition showlng 2 bulbous i:eivis with
incomplete ureteric filling (Fig., 49). This did not drain
satisfactorily and obscured the subsequent I.V.P. but the impression
wae given that function wag poor. At 1% hours medium is still
present, The absence of reflux till miocturition indicates stricture

formation, Urine: no pus; no growth.

COMMENT

1, The period of hospitalisation was 21 days.

2. The result is not satisfactory (renal discomfort) gnd
confirms the inadvisability of reimplantation in these cases, but
the urine is not infected.

3. The delayed reflux is related to strioture formation.
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REIMPLANTATION by s BLADDER FLAP (Boari's Cperation)

Cagse 73 This case has already been reported (HENDERSON 1951)
Operation 30,6,48, Reimplentetion of left ureter by bladder flap.
I.v.P. 25,8,48 showed early hydronephrosis and hydroureter with
opacities in lower left ureter, I.V,P, 7.12.48 (Fig. 41 - Volume II).
Increase of hydronephrosis end hydroureter, Uretero-lithotomy
was carried out and a post-operative I.V.P., on 10,1,49 showed
marked improvement of the hydronephrosis (Fig. 42 - Volume II) which
was mainteined in September 1950, 23.2,51 B,P, 170/94.

Cystogrem - complete left reflux on filling. Urine uninfected.

COMMENT
This cese 1s of interest as showing improvement following
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in the preaenoa of vesico-ureteral reflux, The pm-Operative
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B.P. was 150/90, In November 1948 it is recorded as 124/70;

in December 1948 as 150/80 (these two readings were recorded in
hospital); and in September 1950 as en outpatimnt it was 170/94.
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CONCLUSTIONS

1, MORTALITY
7 In this series of 73 cases, it was 4.,1%, but in the 64 cases
dealt with by Mr. H, Donovan it was nil.
2. SURVIVAL

Only in one case of the 26 which have died since operation
was death attributed to urinary infection and as no post-mortem

wes performed no information is aveilable regarding recurrence of

the growth,
5. A®

This factor alone is no contraindication to the operation and
31 ocases were in their sixth or seventh decade.

4, HOSPITALISATION

The aversage period of hospitalisation was between 20 and
30 days (less in cases not associated with partial oystectomy)

5, OPERATIVE TECHNIQUE

(a) Direct reimplantation is a satisfactory technicsl

procedure and splinting by ureteric catheter is

Py - v oz aroe v

unnegossary.

(b) 1In the only case in which an effort was made to gain
obliquity of insertion by bringing the ureter indirectly
beneath the vesical mucosa, the kidney subsequently

feiled to excrete indigo cammine,




(¢) In only one case does the operstion note state that

the reimplanted ureter was under tension and this

- - ot e
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6, DILATATION OF THE URETER AT OPERATION

69

This was noted in 11 caseg - sgix of these are dead and in two ‘

cages in which a post-operative examination was carried out infection

wag present. In the five surviving oases urinary infection was
present before operation in three and since operation in all, but
in one it has become sterile after three years. The funotion is
good in two, one showing chronlc pyelonsphritis but the other, a

recent case, has a normal outline. It is moderste in two, one

showing chronic pyelonephritis and the other, a recent case, clubbing

of the calyces. In the fifth case function is poor and there is

evidence of ohronic pyelonephritis. Dilatation is not a comtra-

- G T P O -0 G SR W T D W O G O S . A e

indication to operationm.
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7. ECTOPIC URETER

The ureter has been transpleanted in one case of ectopic
insertion and the result is unsuccessful. This supporte FURNISS'
(1918) contention that the operation is mot worth while in this
group. Heminephrectomy would have been a better procedure.

8. COMPLICATIONS OF OPERATION

These have not been common and in only 5 cases have local

renal signs been recorded during hospitalisation.
©9, LATE SYMPTOMS DIRECTLY RELATED TO REIMPLANTATION

These have only been encountered in five cases. 1In three





















































































































































































































































































