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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.
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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.



14

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

D G i S ot e S 8 YD 0 S8 QU Y U B % A S AT S N PR, IS 598

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

26
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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
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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.
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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.
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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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Fig. 3

Same case as Fig. 2
14,2,51. Cystogram shows
a filling reflux, the
calyces being -well cupped,
but the calyceal necks
are wider than normal The
pelvis is bifid.

Fig. 2

Case 18. Operation 28.8,46

and again on 16,7.47, Female,
Reimplantation of right ureter
(carcinoma bladder) 14.2*51
I.V.P* showed good function

on both sides and the calyces
on the right side appear normal,
(10 minutes)



Fig. 4

Case 22, Operation 21.4.47. Female,
Reimplantation right ureter (neoplasm bladder)
12.10.49 I.V.P. Kidney shadows of normal size
Good excretion left kidney with normal pyelo-
gram. Slight delay in right excretion with
hydronephrosis and hydroureter. 27.5.51 No
change. 1 hour 15 minutes,

\ Gs



Case 29. Operation 13.11%*47, Female
Reimplantation of dilated lefb ureter (neoplasm
bladder) 11.10.50 I.V.P. Two small opacities
in left kidney. Good excretion on the right,
very poor on the left. 4,12 ,50 Cystogram,
Filling reflux with flaccid bladder shows con-
tracted kidney - chronic pyelonephritis,
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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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Fig. 7

Same case as Fig. 6. 1.12.50
Cystogram. On filling there
was only a trioBe of medium
into the left ureter but on
micturition a complete pyelo-
gramwith a dilated, tortuous

ureter is shown. The calyceal

outline is indicative of

chronic pyelonephritis and there
is only a narrow margin of renal

tissue

. +n
Fig. 6

Case 42. Operation 1,1,49.
Hale. Reimplantation of
left ureter (carcinoma
bladder). 30.11.49 TI.V.P.
shows a very large kidney
with good excretion on the
right, delayed excretion
from the left. The left
pyelogram is never well
shown (30 minutes) - chronic
pyelonephritis.
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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,



Fig. 8

Case 25, Operation 13,8,47. Male, Reimplantation
left ureter (neoplasm bladder) 8.10.47 1I.V.P.
Good exoretion both kidneys. Normal right pyelo-
gram, the left shows slight dilatation compared

with the right and the left ureter is dilated.
(45 minutes)
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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)



497
Fig. 9

Case 10. Operation 29.11.44,
Female. Reimplantation left
ureter (carcinoma bladder).
11.8.48 1I.V.P. showed poor
function on the left side.
16.3,51. Filling cystogram
shows a complete left reflux.
The calyceal necks are broadened
the pelvis bulky - chronic
pyelonephritis - and the ureter
dilated but not tortuous

oo

Fig 10

Same case as Fig. 9. Straining
cystogram showing increased
dilatation.

o\



Fig. U

Case 55. Operation 26,11.49. Male. Reimplantation
right ureter (carcinoma bladder). 24.11.49 Pre-
operative I.V.P. showed fairly good excretion on the
right but the left is never vrell seen (30 minutes)



Fig, 15

Same case as Fig. 11,
On micturition inoreased
dilatation on the right
and reflux as far as
pelvis has now occurred
on the left.

49c

3j Fig. 12

Same case ae Fig. 11.
4.5.60, Post-operatively
I.V.P, shewed delayed
exoretion on the right,
left excretion unaltered.
24.11.50 Cystogram,
Complete right reflux on
filling, dilatation of the
pelvis hut there is no
definition of the calyoes;
the ureter is tortuous
and grossly dilated;

slight reflux into lower
left ureter



Fig. 16

Case 16. Operation 11.5.46,
Male, Reimplantation of left
ureter (neoplasm bladder). The
pre-operative I.V.P. showed good
function and normal outline both
kidneys. On 14.12.49 I.V.P.
showed no apparent function on
the left. 1.3.51 Cystogram
shows complete left reflux on
filling, with further distension
on micturition and the pyelogram
of chronic pyelonephritis

Fig. 14

Case 45. Operation 30,4.49.
Male. Reimplantation of

right ureter (carcinoma bladder)
7,12,49 I.V.P. Good excretion
both kidneys. Normal left
pyelogram. The right pelvis
and ureter are dilated but the
calyces appear within normal
limits (25 minutes) 13,2.51
I.V.P. showed no appreciable
change,
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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
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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




Fig. 17

Same case as Fig. 16. On
straining, there is further
dilatation of the pelvis
and calyceal necks; the

ureter is seen to be dilated.

Fig. 16

Case 60, Operation 5.4,50.

Male« Reimplantation right
ureter (carcinoma bladder),
23.8,50 I.V.P. showed good
excretion on both sides but
definition of the right
pyelogram was never clear.
17,11,50, Cystogram, On
filling, the dilated pelvis
and upper ureter are well
demonstrated.



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.

R A T PR SUVE & B B Seelt ow [N B R TOIC N ORI




Case 31, Operation 2,3.48. Male. Reimplantation
of left ureter (neoplasm bladder) 22.2.50 1I.V.P.
shows good excretion on both sides (10 minutes).
The left kidney appears to be of normal size.
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Fig. 22

Case 52. Operation 12.9.49. Male,
Reimplantation of right ureter (carcinoma
bladder) 18.10,50. I.V.P. Good excretion
both sides. Slight dilatation of both
lower ureters (45 minutes). Cystography on
20.11.50 showed no reflux on filling but on

straining there was reflux into both lower
ureters, greater on left than on right

X4cC
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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
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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
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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




Fig. 24

Same case as Fig. 23.
8.12.50 Cystogram. No
reflux on filling or
straining but after mictur-
ition reflux has occurred
into the lower right ureter
and also into the lower
left which appears to be
strictured distally.
Residual bladder contents
visible.

Fig. 23

Case 4. Operation 2.12.41.
Female. Reimplantation

left ureter (neoplasm bladder)
8.12.50 I.V.P. Good
excretion and normal outlines
right kidney. Delayed
excretion from the left
kidney -which is hvdronephrotic
with hydroureter (75 minutes)



Fig. 26

Sam® case as Fig. 26.
4.12.50. Filling cystogram
showed a right reflux
without dilatation but on
micturition there is a
bilateral reflux with
dilatation of both calyceal
systems.

SS8

Fig. 25

Case 28. Operation 29.10,47
Male. Reimplantation of

left ureter (carcinoma bladder)
18.5.50 I.V.P. shows good
renal function with no
evidence of dilatation.
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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
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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




Fig. 27

Case 43. Operation 5.1.49 Male
Reimplantation of left ureter (carcinoma bladder)
21.7.49. I.V.P. showed slight delay in left
excretion with a normal outline, and on the right
a bulky pelvis. 2,8.50 I.V.P. shows early right
hydronephrosis, the left pyelogram appears normal
(16 minutes) . Cystography showed no reflux on
filling or straining but it was present on
micturition on the left.



Fig. 29

Same case as Fig. 28.
5.4,51 Cystogram. On
filling, no reflux, but
on micturition complete
pyelogram with normal
outline on reimplanted
side.

Fig. 28

Case 67. Operation 30.12.50
Male. Reimplantation

right ureter (carcinoma
bladder) 5.4.51 I.V.P.
Good excretion and normal
outlines both, kidneys

(15 minutes)



Fig. 31

Sam® case as Fig, 30,
2,11,50 I.V.P. (15 minutes)
good excretion 'both kidneys,
but the calyces of the right
are more dilated.

SGC

Fig. 30

Case 8. Operation 3,11.43
Female, Reimplantation right
ureter (neoplasm bladder)
2.11.48 TI.V.P. (35 minute
film) good excretion both
kidneys. The right is small
and indicates chronic pyelo-
nephritis
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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




Fig. 32



Fig. 35

Same case as Fig. 34. 25.1,50
I.V.P. showed good excretion both
kidneys, and a cystogram, 17.11.50
demonstrated slight right reflux
on filling. A complete reflux on
mioturition with a pyelogram
showing no appreciable change from
the pre-operative film is seen.

S73

Fig. 34

Case 35. Operation 24.7.48
Male, Reimplantation of
right ureter (carcinoma
bladder) Pre-operative I.V.P.
shows good function and
normal outline both sides

(20 minutes)
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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
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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.




Case 44. Operation 27.4.49. Male.
Reimplantation of right ureter (carcinoma
gladder). 1,2,51 I.V.P. Left kidney-
excreted well and was within normal limits.
Excretion from the right kidney was delayed,
the calyces were clubbed, and the lower
ureter dilated. 1.2,51 On cystography,
slight right reflux with flaooid bladder on
filling; on micturition there is a complete
reflux, the ureter is dilated and tortuous
and the calyceal system shows dilatation
suggestive of inflammatory change and chronio
pyelonephritis.
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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.




Fig. 40

Same case as Fig. 39,
29.8.50 I.V.P. No
appreciable change since
operation. The lower
left ureter is dilated
(10 minutes)

- Fig* 39

Case 53. Operation 29.10.49,
Male. Reimplantation of

left ureter (bladder neoplasm)
1,7,49 Pre-operative I.V.P.
shows good excretion and
normal outlines (10 minutes)



Fig. 41

Case 61, Operation 24,4,50, Female
Reimplantation right ureter (carcinoma bladder)
23,8,50 I.V.P, Good excretion and normal
outlines both kidneys (45 minutes)
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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




Fig. 42

Case 62. Operation 21.6.50 Male. Reimplantation
left ureter (carcinoma bladder). 7,9.50 I.V.P.
Good excretion both kidneys. The left pelvis is
dilated but the calyces are well defined.



6/a

Fig. 43

Case 58. Operation 1.3,50. Male. Reim-
plantation left ureter (carcinoma bladder)
27.2,50. Pre-operative I.V.P. showed good
excretion and normal outlines, both kidneys,
slight hold-up lower left ureter above a
filling defect. 8.6.50, I.V.P. after
operation shows good exoretion and normal
outline of the right calyceal system, but
the necks of those on the left are widened.
Due to bladder distortion the lower right

ureter is seen crossing to the left side of
the bladder (10 minutes)



Fig. 44

Same case as Fig. 43. 20.11,50. Cystogram.

On filling the pelvis is well shown and although
the minor calyces are -well cupped their necks
are dilated and suggest early changes of chronic
pyelonephritis.



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
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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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Fig. 46

Same ease as Fig. 45.
28.11.50 I.V.P. Good
excretion both kidneys. No
change in right pyelogram.
The left hydronephrosis has
resolved but the ureter is
still dilated (15 minutes)

“————= Fig. 45

Case 70, Operation 20.5.50.
Female, Reimplantation left
ureter (uretero-vaginal fistula
following hysterectomy) .
19.5,50, Pre-operative I.V.P.
Good excretion and normal
outline on the right and on
the left excretion is good
but there is definite hydro-
nephrosis with clubbing of
the calyces (50 minutes)
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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




Fig. 48

Same case as Fig. 47. 12.4.51
I.V.P. Good excretion both
sides. Normal outline on
left, a good pyelogram is
visible on the right at 10
minutes, but there is no
change in its outline (25
minutes)

Fig 47

Case 71. Operation 6.1,51
Female. Reimplantation right
ureter (uretero-vaginal fistula
following hysterectomy) 1.10.50
I.V.P. Good excretion and
normal outline on the left. On
the right, there is same delay
and early dilatation of the
calyces, pelvis and ureter. The
first good picture on this side
is at 60 minutes.
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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.




Fig. 49

Case 72. Operation 30.7,49. Female.
Reimplantation ectopic right ureter.
The pre-operative I.V.P. did not show
excretion from the upper renal segment.
8.12.50. Cystogram. There was no
reflux on filling or straining hut it
appeared after micturition and confused
the interpretation of the subsequent
I.V.P. as far as excretion of the upper
pelvis was concerned - probably it is
not appreciable.
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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

o e - P e w2 T - -

6, DILATATION OF THE URETER AT OPERATION
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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-
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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
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cases pain in the loin unrelated to micturition hes been noted;
in the remaining two, relation to micturitiom is present and

reflux, in association with lower urinary tract obstruction, appears
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to be the etiological factor. In one, the pain is present
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immediately prior to actual micturition and es soon as the flow

commences it passes off; this cese has a complicating urethral
stricture, In the second case the pain only occurs whilst the
petient is passing urine; he was noted at operation to have a
elight bladder neck obstruction which was not treated.

No case of regurgitation renal colic has been observed.

10, CHROMO-CYSTOSCOPY

The efflux has been normal in all ceses in whioh it has been
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investigated.
11, BLOOD PRESSURE

Observations have been limited to 9 cases and in six no
ebnormality has been noted, In the seventh, a dead patient, the
pre-operative reading wes 124/70 whilst after operation it is
recorded as 190/120 but as there is a history of nephritis 13 years
before operation - the pre-operative reading may be false, 1In
the remaining two there has been a slight rise but as the post-
operative readings are isolated, they are inconclusive,

12, URINARY INFECTION

In the group of dead patients only five examinatioms are
recorded and all these showed the presence of infection, In the

remainder the urine was uninfected in 16 - in three of these, a
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conslderable period elapsed before the urine became sterile, In
27 ceses the urine was infected and in 4 cases no exemination has
been carried out.

13. REFLUX

One of the most interesting results of this enquiry has been
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reimplantation of the ureter. It is apparent from the literature
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that this may also be a sequel of operations attempting to obtain
an oblique insertion, Its demonstration requires & special
cystographic technique.

14, STRICTURE

A method of demonstrating its presence and assessing its
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dogree by oystography is presented. Examinations in 35 cases
have noted its presence in 17; of & slight degree in 7; moderate
in 7; and severe in 3.

15, FUNCTION AND OUTLINE

Intravenous pyelography has been carried out in 43 cases and
the funotion has been good in 30, moderate in 6, poor in 6 (probably
ebsent in 1) and abgent in 2, This compares very favoursbly with the
Mayo Clinio series (PETERSON 1918)Hwhere 5 kidneys were functionless

(30%). In outlining the calyceal system and pelvis, cystography in
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In 18 cases the pyelograms are within normal 1imits, in 10 the
changes of chronic pyelonephritis are present, in 3 definite

hydronephrosis (present pre-operatively in cne) and in 2 slight




hydronephrosis (present before operation in both). In 9 cases,
in which the interval since operation is less than three years,
-changes indicative of chronic infection are present, calyceal in
two and pelvic in seven, 1In one case the outline is not knowm
ag the kidney is functionless and cystography has not been carried

out, The ureter is shovm to be dilated on oystography in all

cases whether stricture is present or absent.

These figures illustrate that the commonest late effect

e

on the kidney of reimplantation is not hydronephrosis as the

literature suggests. It is chronic pyelonephritis, and this has

hitherto not been appreciated and it appears likely that the
earlier inflammatory changes seen on pyelography have been
incorrectly interpreted as hydronephrotic. This opinion is
supported by review of the illustrations in BEER'S and also
HYMAN and LEITER'S articles - many of these radiographs have not
reproduced well, but in some which have, the changes of chronie
pyelonephritis are visible,

In animals the operative technique is likely to be associated
with less post-operative infection end the survival periods in
infected cases have been insufficiently long for the condition to

become menifest,

Hydronephrosis present before operation, if not of long
duration, may improve following reimplantation of the ureter if
this operation is associated with relief of the previous

obstruction, e.g. uretero=-vaginal fistula.




In 1900 BOVEE said "It is impossible to make an
anastomosis betwsen ureter and bladder as good as the natural
one, because the small muscles attached to the ends of the
ureters and lost in the wall of the bladder near the internal
'meatﬁe cammot be utilized."

This is still true and perhalps explains the oacurrence
-of ascending infection in spite of valwular formation in both
reimplantation of the ureter and transplantation, and as is
indicaeted in the second part of this paper trigonal dysfunction

gives rise to one type of vesico-ureteral reflux.
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VESICO-URETERAL REFLUX

DEFINITION

Some euthors (GRAVES 1926B, O'CONOR 1925, LEWIS 1932) attempt
to differentiate between reflux and regurgitation. They suggest
that reflux takes place ag & passive proocess whem the uretero-
vesical junction is damaged, whilst regurgitation is an active
process, in which the bladder contracts in the presence of an
obstruction and forces fluid back up the ureters in spite of a
normal uretero-vesical junction. This definition of course
assumes that vesicel contents can enter the ureters in the presence
of a normel junotion, an occurrence which at first sight seems very
unlikely, except possibly in the case of children (see below),

however, it does appear that regurgitation cen take place in spite
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of a normal anetomical junction if the uretero-vesical mechanism
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1s ot fault.

The French (PAPIN (193C) ,GAYET (1930), FEY et al (1949))
differentiate reflux into active and pessive types (active reflux
is the equivalent of regurgitation as defined above and is also
described as "uretere forcé"). PAPIN is of the opinion that active

reflux may be curable but in passive the prognosie is lees certain,



whilst FEY et al suggest that the first stage is "reflux actif
accidental", later ureteral peristalsis becomes fatigued and
finally conguered when "reflux passif et permanent" is present.
RAVASINI (1927) quotes LASIO of Milan as describing reflux -
ocases ag being either nephrogenic or cystogenic and treatment as

being less difficult in the latter.

In this paper the terms reflux and regurgitation are regarded

as synonymous; no useful purpose is served by their differentlatiom,

their pathologicel results are likely to be similar, and in

practice their differentiation is not always possible,




HISTOLOGY OF THE URETER

The best account is given by SATANI (1919) who examined
imltiple gsections at different levels, of the ureters of pigs, dogs,
cats and humans, both adult and infant, He described the outer
fibrous coat, the muscle coat and the epithelial lining. .

At the lower end of the fibrous coat are a group of longitudinal
muscle fibres -~ Waldeyer's Sheath, The original description of
thie sheath is quoted by DRAPER and BRAASCH (191%). "The last
18 mm, of the remal duct are imbedded (sic) within the vesical wall;:
the muscular tissue of the latter is seemingly prolonged over the
ureter outside the bladder for some 5§ mm. as a distinct sheath.
Boeginning seversl centimetres above the bladder the adventitia of
the ureter is strengthened by longitudinal bundles of involuntary
mscle, that follow the duct to its vesical orifice and in
conjunction with the fibrous tissue in which they are imbedded (sic)
form the ureteral sheath," SATANI claims that these fibres are
situated on the medial side only, that they increase in number from
above down, some changing their_ couree to become trensverse, and
that they join the mmuscle fibres of the bladder at the intra-
parietal part of the ureter. Note that they are separated from
the mugele coat of the ureter by a fibrous layer.

The muscle coat varies in thickness as does the direction of
the fibres at different levels. In the middle part of the ureter

three layers are visible - two longitudinal separated by a circuler

which decreases in size as the ureter approaches the bladder.



The site of commencement of the outer longitudinal coat varies
in different animals e.g. in the dog it is markedly developed at
the lower end of the upper third, in the adult human it begins at
the upper end of the middle third, whilst in the infant, it is not
even present at the beginning of the lower third. At the lower
end (excluding the intraparietal ureter) there are a large nuinber
of longitudinal fibres with a few weak circular fibres, 1In the
intraparietal part there are no circular fibres, only a strong
longitudinal layer which soon disappears on the medial side leaving
a half circle of muscle on the outer side of the tube, Satani
considered that contraction of this effected a decrease in size of
the orifice.

WESSON (1920) in his study of the trigome confirmed that it
arose from the longitudinal coat of the ureters, was superimposed
on the muscle of the bladder wall, and that its action must be to
open mechanlically the internal urethral orifice.

It should be noted that there is nothing of the nature of a

sphincter at the lower end of the ureter.



Longitudinal section of the wvesical
portion of the ureter, X4,
Distended Bladder (Sampson - Johns
Hopkins Hoep. Bull. 1903 (Fig.l))
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Longitudinal Section of the vesical portion of ureter,

X4« Contracted Bladder (Sampson - Johns Hopkins Hosp*
Bull. 1903 (Fig. 2))
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Transverse section through the ureteral orifice, X4.

Distended Bladder (Sampson - Johns Hopkins Hosp. Bull.
1903 (Fig. 3))
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Transverse Section through the ureteral orifice.
X4. Contracted Bladder (Sampson - Johns Hopkins
Hosp. Bull. 1903 (Fig. 4))
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Transverse Section through the vesical portion of the
ureter, taken just above the ureteral orifice, X4.
Distended Bladder (Sampson - Johns Hopkins Hosp. Bull,

1903 (Fig, 5))
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Transverse Section through the vesical portion of
the ureter, taken just above the ureteral orifice
X4. Contracted Bladder (Sampson - Johns Hopkins
Hosp. Bull. 1903 (Fig. 6))



PROTECTIVE MECHANISM of the URETERO-VESICAL JUNCTION

At least three factors are concerned, obliquity, the uretero;
vesical valve and the formation of the trigonal muscle by the
longitudinal coet of the ureter, and MORRIS (1901) deteils them all,
Obliquity

KELLY (1899) quotes PETIT (1674 - 1760) as stating that es;ape
of urine from the bladder up the ureter is impossible due to the
obliguity of its course through the bladder wall.

BELL (1812) noted that the obliquity of the intramurel ureter’
diminished as the bladder contracted.

SAMPSON (1903) examined bladders which were distended, collapsed,
and contracted, cutting longitudinel, transverse and tengential
sections of the intravesical portions of the ureter and made the

following observations:

Distended Bladder

1. Ureter becomes more obligue (Fig, 1)

2., Bladder mucosa above the ureteric orifice is
stretched, and as the ureteric orifice is fixed,
the ureteral valve is elongated (Figs. 1 and 3).

3. The lumen of the ureter is flattened (Fig. 5)

Contracted Bladder

1. TUreter passes through well less obliquely (Fig. 2)

2. It is more or less occluded by rugae or folds of

micous membrane (Figs 4 and 6)



Collap_sod Bladder
Conditions resemble those of the distended bladder

more closely then those of the oontracted bladder.

COMMENT

The fact that the mucous membrane is adherent to the trigone
appears to have been ignored by all writers on this subject, but
this is obviously of great importance in maintaining the integrity

of the ureteric orifice on dilatation of the bladder.

Uretero-vesical Valve

In men this is thicker than in most animals and is composed
of two layers of mucous membrane separated by a few longitudinal
muscle fibres, a few elastlc fibres and a large amount of white

fibrous tissue (GRUBER (1929)).

COMMENT

Damege to this it will be shown, is not usually followed by
reflux in man and under normal circumstances with a bladder of
average capacity it is probably not a very important safeguard

againsgt reflux,

Irigone
BELL (1812) drew attention to the fact that the trigome was
merely a contimuation of the longitudinal muscle fibres of the

ureter, He considered that "The use of these muscles is to assist

in the contraction of the bladder, and at the same time to olose



and support the mouths of the ureters", and also "It will be
obgerved that the orifices of the ureters are not closed by the
ocontraction of the muscular fibres around them. They are defended
against the return of the urine by the obliquity of their passage
through the coate of the bdladder". He slso considered that the
gsensitivity of the trigone was intended to act as a guard to the
ureteric orifices. WESSON and YOUNG (1921) elucidated the
function of the trigone, namely, to open the internal urethral

meatus, mechanically, at the commencement of micburition.
COMMENT

Consideration of these anabomical contributions in association
with SATANI'S (19194) observation that the intramural ureter is
only supported by its longitudinal coat on its lateral aspect shows
the importance of the longitudinal fibres in maintaining the
obliquity of the ureter during micturition, when trigonal
contraction will also lead to flattening of the ureter. As its
upper fibres run btransversely these too will aid in ensuring
competency of the ureteric orifices.

GRUBER (1929B) also came to the conclusion that comtraction
of the trigons would pull on the ureteric orifices and thus prevent
regurgltation.

Attempts to produce reflux in the cadaver have been unsuocessful
(YOUNG 1898) and such evidence supports the great importance of

mechenical prevention of reflux,



REFLUX IN CHILDREN

The majority of authors consider that reflux does not occur

in ohildren with a normal urinary tract but

1, KRETSCHMER (1916B) carried out cystography under ether
anaesthesia in 10 normel children and unilateral reflux occurred
in 3 of thenm,
2., DBUMPUS (1924) stated that he had never known reflux occur
in a normal bladder except in children.
3, QUINBY (1930) in a discussion in a paper on diseases of the
urinary tract during infancy and childhood stated "In the children,
if the urinary tract as a whole is essentially normal, it is very
frequently possible (I can't give you the figures as to how possible)
to make a pyeloureterogram by filling the bladder with an opaque
solution and tipping the child's head dowm."
4, GIBSON (1949) carried out cystography without anaesthesia
in 43 children under 12 years with no urinary complaints. Reflux
occurred in 4 of these:-

l, Male, 10 weeks « smell diverticulum + reflux

2., Male, 10 years - fair sized diverticulum 4 reflux

3, Male, 13 months - right reflux

4, Femnle, 16 months = right reflux

One of the diverticulum ceses had a small bar but the other

was not cystoscoped and excluding these two cases there is an

incidence of ureteral reflux in apparently normal children of 4.6%,



end as these films were apparently only teken on filling it might
be even higher.

CAMPBELL (1937) claimed that reflux does mot occur in normel
children and suggested that reflux in Kretschmer!s cases was

related to ansesthesia.

COMMENT

1f prevention of reflux is unrelated to nerve supply as is
suggested by experimental work (see below) this argument is untenable,
apart from the fact that Gibson showed reflux in the absence of

anaesthesia in normal children,

GIBSON (1949) observes that GRUBER (1929) reported that the
inocidence of reflux varied inversely in his experiments with the
thickness of the bladder wall.

COMUENT

| - It has already been noted that development of the longitudinal
coat of the ‘ux‘-e'ber is not complete at birth (SATANI) and this may
be the main faotor reéponsible for the ooccurrence of reflux in some
normel children.

In addition, the high incidence of reflux in Campbell's series
of oystograms in children, 12%, compared with other published series
suggests that children may start at a disadvantage (Bumpus 8.59%

and Eisendrath et al 5.4%) (see below).
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CONDITIONS IN WHICH VESICO-URETERAL REFLUX OCCURS

Congenital It has been suggested that some cases of
megaloureter are the result of a congenital incompetence of the
uretero~vesical mechanism (EISENSTAEDT (1926), KRETSCHMER (1926)
CAMPBELL (1948)). In bilateral cases with reflux it may be
secondary to a bladder neck obstruction. If reflux does in fact
ocour in some normal children due, as has been suggested, to delayed
development of the ureteric muscle coat, megaloureter might result.

Inflammation It occurs in some cases of chronic oystitis

including Hunner's interstitial cystitis (HEFBURN 1919), tuberculous
disease of the urinary tract, and Bilharziasis (MAKAR 1948) and it
has been reported following accidental instillation of ceaustic
solutions into the bladder (VERRIERE).

Lower urinary tract obstruction It mey be associated with

prostatic and other forms of bladder neck obstruction, also urethral
strioture.

Neurogenic bladders It may be present in these cases.

Irauma It may ocour following reimplantation of the ureter,
- perurethral resection of bladder tumours, ureteric meatotomy and
diathermy treatment of ureteroceles. Perurethral diathermy and

suprapubic diathermy are also causes.
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INCIDENCE OF REFLUX IN REPOATED SERIES OF CYSTOGRAMS

BUMPUS (1924) reported the results of 1036 cystograms. Reflux
ooourred in 89 (8,59%) bilateral in 33, on the left in 29 and on
the right in 27.

Simple Enlargement Prostate - 527 cases, Reflux in 25 (4..74%)
and he noted a close relation between the incidence of reflux and

infection,

Tuberculosis reflux in 38,88%

Following resection of bladder " "' 33,33%

Pyelomephritis " " 18,96%
Urethral stricture " "1,.62%
Post-prostateotomy " " 11,42%
Disease of the central

nervous system " " 11,34%
Tumours of the bladder " " 7.54%
Diverticulum of bladder " " 2,38%

He calls attention to the high incidence of reflux in
tuberculous infections of the urinary tract and also in pyelonephritis.
Bumpus does not mention his technique but if cystograms were not
taken on straining or micturition incidence is probably minimal.
(This also applies to CAMPBELL'S series).
EISENDRATH et al (1925) reported the results of cystography
in 91 cases where the incidence of reflux was 5.,4%. Cystograms were

taken after f£illing and there was a negative result in 41 cases of
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pregnancy (100%).
ASCHNER (1928) reviewed 202 cystograms, by the same technique
and showed an incidence of reflux of 14%,

CAMPBELL (1937). Cystography in 722 children showed a reflux
in 12% which was bilateral in half of these and in two thirds the
entire upper remal tract was filled. He does mot describe his’
technique except to state that the children were not anaesthetised,

and that reflux was not present in the absence of uropathy.
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CLASSIFICATION of REFLUX

Before discussing the causes of reflux further, it is
#dvantagom to olaseify the three types of reflux which mey be

observed.

1. Reflux may occur on filling - Filling Reflux

-t 0 G 2 T G BN

2, Reflux may occur for the first time on straining

or be aggreveted by straining - Straining Reflux

- . - - X T S A O T O 5 B

(Primary and Secondary)
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3. Reflux mey occur for the first time on micturition

or be aggravated by micturition - Mic‘burltion

Reflux (Primary end Secondary)

o T o 0 € G X PO N OF ot AT L

Filling Reflux may be anticipated in ceses where the entire
mechanism hes broken down or is absent, as in direct reimplentation
of the ureter (without stricture), but probably if the slightest
degree of obliquity' remeing end the bladder is not contracted, it
may not occur till straining if this is associated with bladder
contraction « Primery Straining Reflux; or even micturition -
Primary Micturition Reflux, when the bleadder becomes smaller, and
the course of the ureter through i"bs wall is direct.

Damage to the valve alone may give rise to Filling Reflux
but if the other factors ere competent this will not increese on
straining due to obliquity of the intremurel ureter on vesical
distension or on miocturition due to the longitudinal coat-trigone

arrangement,
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ETIOLOGY

1,  Neurogenic Theory
The evidence against this is great.

(2) Experiments affecting the nerve supply of the ureter

BARKSDALE and BAKER (1930) studied the incidence of reflux
in dogs after demervation of the lower ureter. Preliminary
cystograms at noted pressures showed no reflux in any of the dogs,

- Group I 9 dogs. Lower third of one ureter was freed, and
its sheath infiltrated with 957 alcohol and then stripped. Cysto-
grams were carried out 5 days later and repeated at 4 or 5 day
intervals.

Group II 4 dogs. Large doses of atropine sulphate followed
by cystograms.

Group IIT 4 dogs. Repeated cystograms alone.

In 7 dogs of Group I there was no reflux; in 2 dogs there was
bilateral reflux., Groups II and III did not develop a reflux.

- They considered the development of bilateral reflux in two dogs of
Group I was probably due to dense adhesions around the bladder
interfering with the normal uretero-vesical relations.

POTTER (1926). Reflux did not oceur in dogs after bilateral
division of the sacral nerves when cystograms were carried out two
to six weeks after operation.

BARTRINA (1935) quotes BELUCCI as olaiming that paralysis of

the bladder by narcosis, spinal or topical anaesthesia leads to



Case 74. Carcinoma prostate 19.1.51
I.V.P, shows small contracted bladder with
dilatation of both lower ureters and slight
dilatation of the calyces on the right side
(1 hour 20 minutes). Cystography under
spinal anaesthesia showed no evidence of
reflux.
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reflux but goes on to say that others claim it does not, including
CAPORALE, who extirpated the hypogastric plexus and resected a
circular fragment of the ureteral adventitia in dogs, and failed
to produce reflux, but LEPOUTRE apparently claims that spinmal

snsesthesia by rendering the bladder flaccid encourages reflux.

(b) Cystography has only been carried out in ome case in this
series under anaesthesia and that was Case 74 This man had
carcinoma of the prostate subsequently associated with marked
fregquency and dysuria in the absence of infection. 4n I.V.P.
revealed a small contracted bladder with dilatation of both ureters
and elight dilatation of the right calyces compared with the left.
(Fig., 7). The combination of a contracted bladder and lower
ureteral dilatation, it will later be shown, is frequently
associated with the occurrence of reflux and a coystogram was made
immediately after cystoscopy had taken place under spinal
ensesthesia, The bladder capacity was very limited and the film
was exposed whilst the sodium iodide was running back alongside
the catheter, No reflux was apparent,
COMMENT

Whilst it is admitted that the I.V.P. changes might be due to
obstruction this could only be slight and if nervous control of
the ureteric orifice is important its paralysis would surely have
resulted in reflux.

(¢) The occurrence of reflux in some paraplegic patients would

appear to support this theory, but it is not generally present.
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BRAASCH (1925) called attention to the fact that regurgitation

in cord bladder only occurs in the presence of cystitis. TALBOT
and BUNTS (1949) ocarried out cystography in more than 100
paraplegics and reflux was present in only 10 and its occurrence
was not related to the level of the cord lesion. The cause of
reflux in these cases is discussed later.

(a) TRATTNER (1928) found no evidence of interference with ureteral

activity in early cases of cord bladder in the absence of infection.

Th W 3t I R =
RER Y pisdped that rafiew ig due Bn oy




17

2.  Antiperistalsis or Retroperistalsis

LEWIN and GOLDSCHMIDT (1893) demonetrated reflux in
unanaesthetised rabbits end considered it was due to antiperistaleis.
They stated that they had seen flakes in the urine pass up the
ureter on cystoscopy in a case with a very irritable bladder, bg
extruded and re-onter again, and attributed this to antiperistalsis.
COMMENT

Flakes may be seen to enter a diverticulum and be extruded
later; this is obviously not due to any change in capacity of
the diverticulum due to muscular action of its wall and may be due
to changes in intra-abdominal pressure associated with respiration;
the ﬁhenomenon obgerved by Lewin and Goldschmidt was perhaps of a
similar nature.

PEACOCK (1923) claimed that reflux is due to reverse peristalsis
and that disease of the uretero~vesical orifice is not a necessary
accompeniment. WARING (1929) reported a case in which a renal
caloulus formed on & plece of grass inserted in the bladder per
urethram, On cystoscopy the ureteric orifice was normal and he
claimed that the foreign body had been carried to the kidney by
antiperistalsis.

WISLOK and O'CONOR (1920) concluded that regurgitation was
not due to antiperistalsis, QUINBY (1922) stated that reflux was
not due to a retroperistaltic wave, as the upward wave accompanying

the reflux of bladder contents travelled three times ag fast as o

retroperistaltic wave produced by stimulation of the ureter.
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GRAVES and DAVIDOFF (1923) noted that on regurgitation in rabbits,
the vesical pressure was transmitted directly to the renal pelvis
and thus was not due to antiperistalsis.
COMMENT

It seems doubtful if antiperistaltic waves ocour in the ureter
unless produced by mechanical stimlation, e.g, presence of a2

calculus or irritation of the exposed ureter at operation. This
view is supported by QUINBY (1920).

O Tl U
L WRLY B
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3, Uretdre Forcé

This theory is supported by several authors and assumes that
the ureteric orifice is surprised by a bladder contraction whilst
1t is open to emit an efflux (LEPOUTRE (1930), GAYET (1930),

PAPIN (1930), FEY et al (1949)). BARTRINA quotes BLUM and von
LICHTENBERG as describing a "physiological reflux" due to a
contraction of hyperexcitable vesical muscle whilst the ureteric
orifice is open.

WISLOCKI and O'CONOR support this theory - in animals with
the urethra obstructed, if the ureter was quiescent reflux was
difficult to produce but if ureteric stimulation by barium chloride
was carried out reflux nearly always occurred.

COMMENT

It is possible that the barium chloride effect was limited
to the Waldeyer Sheath and if this is only situated on the medial
side its contraction in the absence of contraction of the trigome
could readily lead to reflux by straightening the intramiral ureter,

On the other hand, if the ureteric longitudinal coat was
stimilated, its abnormal contractions may have upset the trigonal-

detrusor relationship (see below).
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4, Overdistension and Atony of the Bladder

GRUBER (1929B) claimed that GRAVES and DAVIDOFF had a high
incidence of reflux in their experimental work as a result of
overdistension of the bladder. (2) The anaesthetic used was &
muscle relaxant, (b) He compared the surface areas of a cat's
bladder containing 32 c.c, (his normal) to that of one containing
134 c.c, (their average filling), calculating them as spheres,
the areas were 50 sq. cms, and 129 sq, oms, respectively. 1In
dogs the figures were 90 sq. cms, and 310 sq. cms. He concluded
this would give incompetence of the ureteric orifices.

COMMENT

It is doubtful if this argument is acceptable and in man at
any rate it is not, as the mucosa of the bladder is firmly adherent
to the trigone; consequently the increase in surface area is most
limited in the vicinity of the ureteric orifices and most marked
in the fundus.

CAMPBELL (1937) stated that increased intraeystic pressure
may damage the mechanism of the valve but he has also stated that
he had seen children with enormous bladders and no reflux; and
RICHES (1943) considered reflux less common in atonic distended
bladders than in hypertonic contracted ones, He did not illustrate
e reflux in a ‘distended bladder and in reviewing published cases
one is struck by the fact that reflux is very rarely illustrated
in a case with gross distension of the bladder and in view of the

mechanical safeguar ds mentioned above it is not surprising.
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BARTRINA quotes GRIFPEKOVEN as finding no evidence of reflux
in 85 prostatic cases with retention and it is likely that some
of these bladders were distended.

In animal experimental surgery LEWIN and GOLDSCHMIDT (1893)
observed that, in the presence of overdistension, reflux did not
take place, and COURTADE and GUYON (1894) and later GRAVES and
DAVIDOFF showed that flaccid bladders did not reflux, but ASCHNER
(1925) claimed that he had seen reflux in children and adulte with

atonic and incompetent bladders.

These theories (2 - 4) assume -that reflux can occur in the
presence of a normal anatomical uretero-vesical junoction and when
one considers the three factors, the uretero-vesical valve, the
obliquity, and the contimation of the longitudinal ureteric mscle
into the trigone, it seems most unlikely.

GRAVES and DAVIDOFF (1925) claim thet the lesser incidence
of reﬂ& in dogs compared with cats and rabbits is due not to the
structure of the uretero~vesical junotion, nor to lack of tone
of the vesicel musculeture but to failure of the bladder contractions
to be susteined in‘ the presence of continuelly inoressing distensionm.
They make no mention of the trigonal effect but it will be ghown
la'berfhat lack of synergism between the trigonal contraction and

the detrusor contraction mey result in reflux.
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5, Valve Damece

Much experimentel work on enimals has shown that the incidence
of reflux at normel intravesical pressures is increased after the
valve hag been either slit or cut away.

Thies was first shown by COURTADE and GUYON (1894) who secured
reflux in doge eafter cutting the uretero-vesical valve and ‘
concluded that the lower incidence of reflux in normal dogs compared
with normel rebbits had an anatomical basis.

In 1913, DRAPER and BRAASCH slit the uretero-vesical valve
in 10 dogs and produced cystitis in these by introducing an infected
foreign body into the bladder at operation., The animals were
later examined and there was no evidence of renal infection, and
they were uneble to produce reflux, They concluded that
prevention of reflux depended on the physiological mechanism of
the ureter rather than the anatomical obliquity of its lower end,
BUMPUS (1924 ) suggested that after slitting the intravesicel ureter
to remove & stone the only factor preventing reflux was ureteral
peristelsis. GRAVES and DAVIDOFF (1925) were unable to produce
reflux in dogs after cutting the uretero-vesical flap but concluded
thet the absence of reflux was not due to mechanical factors but to
atonicity of the bladder as they had obtained cystometrogram curves,
similar to those now obtained, in rabbite in which reflux did not
ocour, In rebbits in which it did occur, the curve showed
sustained contraction of the bladder.

GRUBER (1929a) studied the anatomicel construction of the
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lower ureter in a variety of animals and related the high incidence
of reflux in rabbits to the shortness of the velve flap and the
poor development of Bell's muscle, and coneidered that the valve

is tﬁe most important factor in prevention of reflux,

GRUBER (1926B) in a series of excised bladders (rabbits, cats,
doge, pigs, monkeye snd humans) cut eway the ventrel aspect of the
right intravesical ureter in a variety of specimens and secured a
reflux, He noted that he failed in one very thick humen bladder.
He concluded that the prevention mechanism was purely passive,
depending meinly on the flap but considered that the oblique course
of the intraparietal ureter also helped, but had a minor role and
suggested that it is usually only 3 mm, in length in the human;
however, he does not state in what condition of the bladder he
measured its length,

COMMENT

The disparity between the findings of these authors suggests
that the completeness with which "the valve" was removed must be
related to the incidence of reflux and GRUBER (1930) studying the
effect of reflux in 18 enimels found it absent in 3 due to incomplete
removel of the valve, It seems likely that in some cases the
velve has been removed whilst in others the ventral part of the
obliqge course of the iIntramural ureter has also been removed. This
appears even more certein when it is recalled that peritonitis may
follow the operation. (VERMOOTEN and NEUSWANGER (1934)),

DRAPER and BRAASCE (1913) concluded from their experiments
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thet slitting the ureteric orifice in the treatment of ureteric
calouli was a safe procedure, and MOORE (1931), investigating the
results of ureterasl meatotomy by ocystography in an unstated number
of cases found no evidence of regurgitation, but his technique is
open to oriticism, He filled the bladder with 8% iodide to extreme
discomfort and exposed films with the patient straining to micturate
against obstruction in recumbency and the extreme Trendelenberg
position, BARTRINA stetes that PAPIN is of the opinion that
operations which may damage the ureteral orifice do not result in
reflux, CORDONNIER (1945) has reported reflux following slitting
the ureteric orifice for calculus.

In this investigation cystography has been carried out in &
number of cases in which the ureteric orifice had beem surgically

assaulted.

1., TUreteral meatotomy for ureteric calculus
2 cages (75 and 76) - no reflux
2, TUreteral meatotomy followed by perurethral diathermy to
papilloma within the orifice

4 cases (77 - 80) - 1 reflux

The case in which reflux occurred (case 77) was one of
pepillomate of the bladder treated by suprapubic diathermy (1943)
and later by perurethral diathermy, In 1946 a papilloma was seen
protruding from the right ureteric orifice, an electrode was

inserted within the orifice and disthermy applied. An I.V.P,
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reveaied no evidence of renel or ureteric neoplasm but the
plctures were not very good; however, a subsequent ascending
pyelogram revealed a normel pelvis and ureter. Perurethral
diathermy was again applied to a papilloma at the same site on two
further occasions end later deep X-ray therepy, In June 1960 it
was still present and the orifice was slit with the meatatome, to
expoge the growth completely, and further perurethrel diathermy
applied. There was no evidence of recurrence in December 1950
when cystography was performed.

1. On filling - a small amount of contrast medium

was present in the right pelvis.
2. On straining - less medium in the pelvis

$. After micturition - no medium in the pelvis

COMMENT

Due to the fact that initiel treatment in this case was by
ingerting the electrode up the ureter, it is admitted that the
effects of meatotomy may be complicated by changes similar to
those of healed ureteritis of the intramural ureter and the repeated
diethermy treatment may have led to destruction of part of the
intramural ureter. The slight reflux on filling demonstrates
thet the degree of incompetence is minor and suggests that it may
have only teken place during the initial stages of filling before
the ureter became oblique. This eppears to be confirmed by the

fact that it was less and finally disappeared when the trigone

effect ceme into action, and although the ureter had to pass through



Fig. 9 —

Same case as Fig. 8. The
cystogram after micturition
shows complete reflux -
details not visible due to
movement

Isa
Fig. 8

Case 90, Suprapubic diathermy to
papillomata of bladder; subsequent
diathermy to papilloma within R.TJ.O,
Cystogram 22.2,51. On filling,
the bladder is flaccid and no reflux
present, but on straining it is
tonic and there is slight reflux
into the lower right ureter
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the same stage of diminished obliquity, it was now adequately

guarded.

In case 90 papillomata of the right side of the bladder were
treated by suprapubic diathermy (1942) and repeated perurethral
diathermy, In 1946 a papilloma within the right ureteric orifice
was destroyed by pushing the electrode up the ureter and applying
diathermy.

Cystography now shows

1, Filling - no reflux

2. Streining - slight reflux into lower 4 cms.

right ureter (Fig. 8)

3., Micturition - the right renel pelvis is filled (Fig. 9)

COMMENT

In this case it would appear that the valve and obliquity
have prevented reflux on filling, which was at a low pressure but
on straining slight reflux has oocurred which became complete on
micturition. If this is so, the trigonal effect appears to be
lecking and fails to maintain competence of the mechanism when
ureteric obliquity is diminished in the presence of a raised intra-
vesical pressure compared with that of filling, but it may be that
although the mechanism is completely incompetent stricture formation
hag prevented reflux (compare with reimplanted ureter with stricture)

on filling. 1Is this the ureteritis effect in which the lower ureter

le stated to become rigid and virtually a sinus in the more severe



Fig. 10

Case 8l1. Right ureterocele with a hiBtory
of pain in the right loin. I.V.P. 9.2.40
Good excretion both Bides, Slight
dilatation of the right calyces and there
is constant filling of the lower right
ureter.
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degrees of the condition (SAMPSON 1903)? This appears e

reasonable view.
3. Perurethral diathermy or slitting of ureteroceles
6 cases (81 - 86) = 1 reflux

The case in which reflux occurred (case 8l) attended in 1940
complaining of backeache for 1 year and pain in the right loin and
dysuria for 3 months, with more recent rigors. Intravenous
pyelography showed good excretion from both kidneys, with slight
dilatation of the right pelvis snd calyces and constent filling
of the lower right ureter, which was also dilated (Fig., 10). A
ureterocele was treated by perurethral diathermy following which
the patient developed temporary pain in the right loin associated
with rensl infection due to coliform organisms. A further I.V.P.
one year later showed good excretion from both kidneys, no
dilatation of the right pelvis or calyces and the lower ureteric
hold up had disappesred. She continued to have pain intermittently
in the right loin and complained of pyrexiel attacks, but
cystoscopy, urinary analysis and intravenous pyelography revealed
no abnormality and her condition was regarded as a functional
disturbance.

yetography 2.,12,50
1. Filling - complete filling of the right pelvis

and calyces with a dilated ureter (Fig. 11)



Fig. 12

Same case as Fig. 10. The
straining cystogram shows
muoh less filling of the
pelvis and ureter.

Fig. U

Same case as Fig, 10. After
perurethral diathermy to
ureterocele (13,2,40) the early
hydronephrosis and the hold-

up in the lower right ureter
disappeared. Cystogram 21,12,50.
On filling, complete right
reflux



Fig. 14

Same case as Fig. 13.
TJreteroocele slit by
cystoscopic scissors

25.2*%49, TI.V.P. 12.5.49.

The left pelvis is now
normal and the ureter
is less dilated and is
only visible on the 10
min. film. Cystogram
on 15.2,51 showed no
reflux on 3 films
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Fig 15

Case 82. Left ureterocele.
I.V.P. 31.5.48. Good
excretion both kidneys with
very slight dilatation of

the left pelvis and dilatation
and hold-up in left lower
ureter (40 minutes)
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2. Straining - the calyces, pelvis and ureter are less
well filled. (Fig. 12)
3, After micturition - practically all medium is evecuated

from the pelvis and ureter.

COMMENT

This presents a similar picture to cese 77 described above
after meatotomy combined with perurethral diathermy. The greater
initial reflux is due to the presence of ureteric dilatation whioch
has allowed greater regurgitetion in the absence of the uretero=-
vesical valve during filling. The value of obliquity and the
trigone effect are well demonstrated.

Case 82. TUreterocele associated with slight dilatetion of
the left pelvis and dilatation of the lower left ureter with
hold up (Fig. 13). 25.2.49. The ureterocele was slit with scissors.
12,5.49. The left pelvis is now normal, the ureter less dilated
and only shows in one film (Fig. 14). 15,2.51, No reflux on
cystography.
COMMENT

There is still slight dilatetion in the lower ureter but
reflux has not occurred, This may be the result of partial
conservation of the ureteral valve as a result of slitting the
ureterocele with cystoscopic scissors rather tham treating it by

perurethral diathermy.



4, Attempted manipulation of ureteric calculus by Councill's

ureteral calculus dilator and extractor.

3 oases (87 - 89) = no reflux.
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Fig 15

Case 91. Male. Papillomatosis
of bladder originally treated by
deep X-ray therapy. 20.11,50
Residual papilloma in region of
L.TJ,0, resected with McCarthy
resectoscope. 15 1,51 L.U,O0.
noted to be deformed and gaping,
Cystogram 22,2,51, Complete
left reflux on filling.

Fig. 16 *©

Same case as Fig. 15. Micturition
reflux shows dilatation of pelvis

and calyces compared with that on

filling.



Fig. 17

Same case as Fig. 15. 12,3,51 I.V.P, Good
excretion both, kidneys; the outlines of the
pelvis and calyces are not clearly shown (10

minutes)
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6. Loss of Obliquity

Review of the cystographic results of direct reimplantation
of the ureter into the bladder demonstrates the effect of loss of
obliquity in the absence of the uretero-vesical valve aﬁd also the
trigonal muscle effect. In a series of 31 cystograms following
direct reimplantation of the ureter, reflux occurred on filling in
22 cases which was aggravated by straining or micturition in 18
(of the remaining 4 cases, in two there was only one exposure, in
one case the results were the same, and in the fourth it wes less,
perhaps due to fortuitous obliquity of insertiomn). In the remaining
9 cases reflux did not occur until straining in one, micturition
in five (in one no straining £ilm was exposed) and not at all in
three.

In the complete absence of obliquity with no valve, filling
mist certainly result in reflux, with dilatation on straining or
micturition., The fact that reflux did not occur in eight cases
on £illing is attributed to some degree of stricturing as explained
in the first part of this paper.

In case 91 the ureteric orifice was damaged in resecting a
pepilloma in its vicinity and subsequent cystoscopy showed it to be
deformed end gaping, Cystography demonstrated a reflux on filling
which extended to the pelvis ’(Fig. 15), and was inoreased by
straining (Fig, 16). Intravenous pyelography shows good function

(Fig. 17).



Fig. 18

Case 95. Female, Repeated
perurethral diathermy to papillomata
in region of R.U,0. The ureterio
orifice is gaping and situated in
an area of scar tissue, Cystogram
25,1,51, This was carried out
immediately after an I.V.P, and in
consequence contrast medium is
visible in the left kidney pelvis.
On filling, complete right reflux
has occurred.

Fig. 19

Same case as Fig. 18, Cystogram

on straining shows increased filling
of the ureter on the right. Contrast
medium on left presumably residual
from I.V.P.



Fig. 20

Same case as Fig. 18. I.V.P. 23.1.51 shows
good function both kidneys. The calyces on
the right are coarse and the right ureter is
dilated (45 minutes)
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COMMENT

This appears to be dus to demage to the intramural ureter,
as if valfa damége éiono'had ocourred, reflui, although ocourring
on f£illing would not be increased on straining, as the intramural
ureter in the distended bladder is oblique.

This explanation is supported by 3 other cases (92 - 94) where
after diathermy treatment, although the orifice was involved in scar
tissue and gaping, reflux wes not apparently presemt. It is
suggested that in these cases the damage was probably limited to
the uretero-vesical valve or at most to only a small part of the
intramiral ureter., DONOVAN (1951) has pointed out that the depth
of diathermy penetration is very limited,

Further corroboration is presented by case 95 where recurrent
repillomate in the region of the right ureteric orifice necessitated
perurethral disthermy to this ares on four separate occasions and
eventually it was noted that the gaping orifice was situated in the
midet of a scarred area, Reflux was present on filling (Fig. 18)
aggravated by straining (Fig. 19) and presemt after micturition.
Intravenous urography shows evidence of chromic pyelonephritis (Fig.20).
COMMENT

It appears likely that the repeated diathermy has resulted in
trauma to the intramural ureter,

The present writer considers that reflux in infections may also
be due largely to loss of obliquity, particularly in the case of

tuberculous infection of the urinary tract. In the latter condition



Fig. 21

Case 96. 8,8.42. Nephrectony for
tuberculous right kidney. I.V.P.
2.6,50 shows dilatation of the left
calyces, pelvis and ureter with a
contracted bladder (2 hours)

Fig. 22

Same case as Fig. 21.
4,8.50. Cystography showed
complete reflux on filling*
with further dilatation on
micturition. Note lack of
tortuosity of the ureter
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reflux is relatively common and occurred in two of the five ceses
(96 -~ 100) in whioh it was investigated in this series, In this
condition the ureteric orifice may appear normal with varying degrees
of abnormality up to the stege of "golf-hole" orifice and this may

be associated with rhythmic movement on respiration (it ies admitted
that this is rare), and Young in 1918 reported two cases of

tuberculous renal infection in which invagination of the neighbouring
trigone had ocourred through the ureteric orifice. The more
extreme changes are obviously dependent on fibrotic change with
resultant traction and suggest that"golf-hole"alone results from
lesser degrees of this.

POZZI (1893) (quoted by GRUBER (1929B)) injured a ureter
during removal of & broed ligament cyst and brought both ends to
the surface and later urine was found to come from both ends. There
mist have been considerable tension on the ureter and this may have
led to straightening out of the intramural ureter in the absence
of other pathologicel abnormalities.

Thet alteration in the direction of the intramural ureter
may oocur in the absence of abnormality of the ureteric orifice is
oconfirmed by the following observation in case 96. This patient
had undergone right nephrectomy for renal tuberculosis (8.8.42)
and subsequently developed marked hydroureter and hydronephrosis
of the remaining kidney - 2.6.50 (Fig. 21). This dilatation had
been progressive, Tuberculous ulceration of the bladder was

present in October 1943 and later responded to streptomycin and P.A.S.
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but the vesical capacity did not improve. It was comsidered
that the dilatation might be due to stricturing of the distal
ureter and this suspicion appeared to be confirmed by inability
to catheterize it on cystoscopy. It was decided to attempt
dilatation using the McCarthy panendoscope when it was found that
the change in the angle at which the ureteric bougie was inserted
ellowed its passage with absolutely no evidence of stricturing,
and a subsequent cystogram revealed a complete filling reflux (Fig.22)
with further dilatation on micturition; no straining film was
exposed, In this case there was extreme incompetence of the
uretero~vesical valve although the ureteric orifice appeared
normal and the mechanism of its production is supported by the
straightness of the ureter in spite of its dilatation.

ASCHNER (1928) reporting cystoscopic appearances in cases
of reflux, said the orifices were of two types, in one they were
wide open, and in thé other they were normal looking but could not
be catheterized for more than 1 ecm, As he does not state the
related vesical capacities, one camnot conclude definitely that
the intravesical ureters were less oblique than normal, but this
is a possibility.

In csse 97 following right nephrectomy for tuberculous infeotion
end in the presence of cystitis with a patulous left ureterio
orifice a slight reflux (lower ureter) occurred on filling,

capacity 4 ozs., but was not evident on straining or after

miceturition,
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COMVENT

| This indicates a slight loss of obliquity in the presence of
an incompetent valve and is comparable to case 81 in which reflux
followed diathermy treatment to a ureterocele.

PASTEAU (1930) stated that if small bladders were filled
with large smounts, there was a risk of active reflux (i.e. reflux
ocourring in the presence of a normal uretero-vesical jumction).
Small bladders are usually associated with infection and the
obliquity of the ureter is minimal and in the presence of infection
the uretero-vesical valve, now an important safeguard, may becoms
incompetent,

The evidence in favour of this interpretation is waighty.
KELLY (1899) in carrylng out oystoscopies in the knee elbow position
in the air-filled bladder, which it is presumed could not be very
distended (this is supported by the fact that in carrying out air
cystograms the bladder capacity is found to be very small « Fey
ot al,), noted that air might enter the ureters and as it became
heated by the body it escaped in bubbles with the urine. This
phenomenon had proved helpful in locating the orifice in an
inflamed bladder and he noted that it oocurred more frequently into
an inflamed ureteral orifice on a side which was discharging pus,
He had witnessed this on at least twelve occasions but presumed
that evidence of lack of airtightness did not indicate the orifice
was not watertight under physiological conditions.

In inflammatory conditions affecting the ureteric orifice and
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the surrounding mucosa it is obvious that the angle at which the
flap is related to the vesieai mucosa will become less and less
acute until it could be a right angle and with loss of obliquity
of the ureter consequent on the diminished capacity, reflux is
readily understandable.
Experiments to simulate oedema in the region of the uretero-

vesical valve have been carried out by AUER and SEAGER (1937).

In living ansesthetised animals they infiltrated the intravesical
ureter with a solution of either magnesium sulphate or sodium
chloride, Reflux followed this in 6 out of 18 gulnea pigs;

22 out of 27 rabbits and 14 out of 17 dogs. This was achieved
with intravesical pressures as low as 2 - 12 mm, H,g., After

an experimental reflux they found that raising the intravesical
pressure higher did not drive the reflux higher and they assumed
that the incompetent valve became competent. The amount of the
injection varied from 0,2 c.c, in guinea pig to 0,56 -~ 2,0 c,¢. in
the dog, The inoidence of spontaneous reflux in their series
prior to injection was 4 guinea pigs, 4 rabbits and 2 dogs,
Biopsy showed oedems of the uretero-vesical valve with submucosal
haemorrhages in some, They concluded that the oedems rendered
the flap valve more rigid than normally, thus reflux occurred at
low pressure but the valve became competent at higher pressures.
Some of the failures they considered to be due to too large an
injection which had caused obstruction of the ureteric orifice.

Antiperistalsis was never seen and the reflux occurred whilst the
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Same case as Fig. 23. I.v.p. 1.5,51.
Considerable improvement in renal funotion
after fitting pessary. Good excretion on
the left at 10 minutes, calyces less dilated
and pelvis smaller and excretion is now
visible on the right at 25 minutes

458



Fig. 27

Same case as Fig. 23. After
micturition reflux is
unaltered, there is practically
no residual urine.

Fig. 26

Same case as Fig. 23.
Cystography 7.6.51. Reflux
is still present on filling
hut the ureter is much less
dilated although reflux is
seen to reach the pelvis (same
scale as Fig. 24)
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bladder wall was firm, moderately soft or well relaxed,
COMMENT

Their suggestion that the valve becomes competent as the
intravesicel pressure becomes greater is less acceptable than the
assumption thp.t the intramaral ureter becomes more oblique with
distension of the bladder and thus counteracts the loss of competence
of the ureteral valve.

Two other oases in this series illustrate reflux in the
absence of obliquity.

Case 101, a female patient with first degree prolapse complioated
by a large vesiga.l calculus, 23,6,50, with gross cystitis, underwent
suprapubic lithotomy.

A subsequent I.V.P, (25,10,50), 14 weeks after the suprapubic
fistula had healed, showed no function on the right side but
exoretion was apparent on the left at 10 minutes, the kidney showlng
gross hydronephrosis and hydroureter (Fig. 23 (90 minutes)).
Cystography 29,11,50, revealed reflux on the non-functioning side
filling a grossly dilated ureter in its pelviec portion (Fig. 24).
Further intravenous pyelography after the patient had been fitted
with a ring pessary, 1.5.51, showed considerable improvement in
the renal function. Exoretion was good on the left at 10 minutes
and on the right at 25 minutes. Both kidneys showed marked
hydronephrosis but the dilatation on the left shows consid erable
improvement (Fig. 25 (60 mimutes)). Cystography, 7.6,51, shows

on f£illing (Fig, 26) and during and after micturition (Fig. 27),
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that reflux is still present on the right side - on this occasion
it is visible as far as the pelvis, but the dilatation of the
ureter is very much less. The patient is emptying her bladder
completely and her frequency is normal, although a urinary infection
is still present.

COMMENT

It is interesting to speculate if earlier cystography would
have demonstrated the reflux on the left side also, this possibility
is supported by the subsequent improved outlines on the left.

Reflux on the right is still present, but the ureter is only
about half the diameter it was and associated with this change,
function is now apparent on this side, The urine is still infected
but with the insertion of a pessary this is much improved as there
is no residual urine, and her frequency is within normal limits.

It seems that the pessary by eliminating residual urine has
improved the urinary infection It does not appear likely that
it has relieved an obstructive lesion of the ureter, as the earlier
oystograms shows free passage into the right pelvic ureter.

The other factor is that tension on the pelvic ureter,
secondary to the bladder displacement and resulting in straightening
of its course through the thinned out bladder wall, is now relieved
with return of the normal obliquity to the intramural portion.

This alteration in its direction is supported by failure to catheterise
the ureters on 25,11,50; +the pessary had not been inserted at

that time.
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It is possible that further cystography at a later date may
show evidence of return of some degree of competence to the right
uretero~vesical mechanism with associated improvement of the hydro-
nephrosis on that side,

Case 102, admitted with permanent suprapubic drainage of

some years duration following diverticulectomy elsewhere without
attention to the bladder neck, and now complicated by a large vesical
calculus, Cystography showed a very contracted bladder with
reflux up the left ureter, Pre-operatively the blood urea was
125 mgr/100 c.c. and after operation it ran to 266 mgr/100 c.c.
and finally the patient died, Both kidneys were grossly infected
but the left kidney was smaller. The ureteric orifices were
both dilated.
COMMENT
Why reflux should only occur on one side could be explained
by the stone lying over the other ureteric orifice and occluding
1t at the time of cystographj, and this could have been confirmed
by altering the patient's position no doudbt, but he was a very
sick man and the cystogram was carried out essentially to demomstrate
the presence or absence of a diverticulum. This is a case of

reflux secondary to chronic cystitis.

GRAVES and DAVIDOFF (1925) studying the incidence of reflux
in dogs showed an incidence of 27% in one series of dogs but in a

second where the bladder had been rendered irritable by the presence
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of calculus the incidence was 40%, They chose to ignore the
diminished obliquity of the ureter in these cases, due to diminished
capaocity, and attributed the higher incidence to the presence of
sustained tomus. They concluded that in its presence the obliquity
of the intravesical ureter and the presence of the uretero-vesical
valve were insufficient protection,

LEWIN and GOLDSCHMIDT (1893) found that if reflux did not
occur at the commencement of filling in their dog experiments, it
did not occur at all, COURTADE and GUYON (1894) found no reflux
in rabbits or dogs unless th; bladder resisted the injection at

the commencement of filling. Bladders remaining flacecid or

distending passively, did not reflux. This supports the importance
of obliquity.

Further evidence of the importance of obliquity is furnished
by BARRINGER (1908), Following inebility to demonstrate reflux
in a dog, he passed a probe up the ureter but was still unable to
elicit reflux on distension; however, he could produce it by
manipulation of the bladder, but this became more diffiocult as the

bladder was further distended.
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Repurgitation alongside & Ureteriec Catheter

CATHELIN (1908) reported a case in which death followed
nephrectomy where ureteric ocatheterization pre~operatively had
given the incorrect impression that a second fumctioning kidney
was present, HAGNER (1912) reported 4 cases in which similar

regurgitation had occurred - 2 of these were urinary tuﬁerculosis,
1 case of bilateral renal calculi and 1 case of enlarged prostete,

His method of demonstrating the occurrence was to fill the bladder
after ureteric catheterization with 5% argyrol and recover this
from the ureteric specimen, 1In the prostate case, he noted that
the ureteric orifices were of the "golf-hole" type but in the
calculus case there was no apprecieble difference between them

and yet the regurgitation only occurred on one side.

COMMENT

It may be that this is related to straightening out by the
ocatheter of the oblique course of the intramural ureter, but as
reflux may oocur in all the conditions described by HAGNER it would

probably occur in the absence of the catheter.
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7, Trigonal Factor

GRUBER (1929) in his investigations in a variety of animals
found that the trigone was most poorly developed in the rabbit and
most highly in man and found a relationship between its development
and the incidence of reflux.

Reflux is described in cases of prostatic enlargement and other
causes of bladder neck obstruction., 1In the presence of infeotion
with a small contracted bladder following drainage this is
understandable on the interpretation stated above.

MORRIS (1901) postulated reflux in distended bladders due to
stretching of the longitudinal ureteric fibres going to form the
trigone and concluded that this led to loss of obliquity of the
intramural ureter. In acute cystitis he considered that the
muscle fibres of the bladder and ureter became "contractured"

(= persistent shortening) and that this led to shortening of the
intramural ureter.

KRETSCHMER (1916B) reported reflux in one case of enlarged
prostate and one case with a contracted bladder neck, In both
the ureteric orifices appeared normal but tenesms was so marked
 that compression of the urethra was necessary to obtein a cystogram.
These can be expleined on the above basis.

BUMPUS (1924) showed an incidence of reflux of 4,74% in 527
oases of enlarged prostate and noted a close relation between it
and infection. In cases in which prostatectomy had been

performed, the inoidence was 11.42% and in urethral stricture 11,62%.
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EISENDRATH et al (1925) did not find a reflux in 12 cases of
bladder neck obstruction - (prostatio adenoma, contracted bladder
neck, carcinoma prostate, vesical calculus, multiple diverticula
end ureteral stricture) and in 6 cases following prostatectomy
(one with associated suprapubic diathermy) there was no evidence
of reflux,

ASCHNER (1928) reported reflux in 3 cases of prostatic
obstruction; 4 vesical diverticula; 5 vesical neoplasm; 11 cases
of vesical neck and urethral obstruction (5 adults and 6 children).

LEPOUTRE (1930) reported reflux in a prostatio patient giving
rise to lumbar pain and stated thet PAPIN has drawn attention to
its ocourrence. In the subsequent discussion MARION said it was
not uncommon in these cases.

BARTRINA (1935) quotes GRIPEKOVEN as failing to demonstrate
reflux in 85 cases of prostatic obstruction with retention,

STEINBERG (1948) reported a case of bladder neok obstruction
in a girl aged 14 years with 260 c.c, infected residual urine and
bilateral regurgitation, After resection, the reflux, residual
urine and infection all cleared up.

Cystography in 3 cases (103 - 105) with diverticula has not
demonstrated a reflux, Cases of enlarged prostate have not been
investigated as the practice at this clinic is only to instrument
canges as an immediate preliminary to operation, but review of the
relevant literature indicates that reflux can occur in these cases

in the absence of infection and the presence of apparently normal

ureteric orifices.
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FRONTZ and LANDES (1932) reviewed the reaction of the
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bladder musculature to mechanical obstruction and concluded that

overdevelopment of the detrusor and trigone occurred in combination

or separately according to the type of obstruction.

They stated that the following changes might occur:-

1, Hypertrophy of the trigone without hypertrophy of ‘the detrusor
2. Hypertrophy of the trigome with hypertrophy of ‘the detrusor

3. Hypertrophy of the detrusor with a normal trigone

4. Absence of hypertrophy of both detrusor and trigone

5. Atrophy of the detrusor and trigone

They concluded, quoting YOUNG and WESSON'S work, that
hypertrophy of the trigme, "is the compensatory mechanism which
follows the development of pathological conditions involving the
vesical orifice which interfere with the normal opening of the
sphincter, It thus becomes the clinical expression of a very
particular type of obstructive lesion - namely, one impairing the
elasticity of the posterior 90° of the sphincter and its absence
in the obstructed bladder mekes possible the certain elimination
of obstructive lesions involving the posterior quadrant of the
orifice", They concluded that it was essociated with contractions
of the vesical orifice secondary to chronic prostatitis,
carcinomatous infiltration of the posterior 90° of the sphincter
and median lobe hypertrophies. In pure lateral lobe prostatiec

hypertrophies they found varying degrees of detrusor trabeculation,




and trigonal hypertrophy was comspicuously absent., Trigonal
hypertrophy wes not present in uncomplicated urethral stricture
casee although detrusor hypertrophy wes.

MUSCHAT (1933) carried out further investigations on the
response of the trigone and detrusor muscle to vesical neck
obstruction and confirmed their findings. In his investigation
he grouped obstructive lesions of the bladder neck into 3

subdivisions.

A, Medien bar, commissural hypertrophy and small
middle lcbe enlargements.
B, Lateral lobe prostatic hypertrophy.

C., Lateral lobe plus commissural hypertrophy

Trigonal hypertrophy was greatest in 4 (in early cases no
increase in detrusor muscle, but there is later); negligible in
B (hypertrophy of detrusor)., Cases in subdivision C represent
an end stege and here the detrusor is thinned or normal but the
trigone is still thicker than normal.

Whilst reflux in cases with bladder neck obstruction in the
absence of infection may be related to alteration in the course of
the intramural ureter as a result of trabeculation, this does not
seem a very satisfactory explanation and these studies of trigonal
changes suggest that its threatening failure or lack of synergism
between it and the detrusor may be a factor in the production of

reflux in these conditions.




Cases 77 and 81 described above support the conception that
the continuation of the ureteric longitudinal coat as the trigone
is an importent factor in prevention of reflux during either
straining or micturition. If this hypothesis is correct, one
might at first consider that there should be & high incidence of
reflux following operations such as Wilson Hey's method of

prostatectomy where a liberasl wedge is removed from the trigone
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or after perurethral resection or indeed any form of prostatectomy.

This is not supported by BUMPUS' incidence of reflux, 11.42% after

prostatectomy compared with 8,597% before operation, post-operative

infection will explair this increased incidence, but if cystograms

are teken during or after micturition this incidence will probably

be much higher. Although the insertion of the trigone has been
interfered with at operation, the remmants presumably gain a new
aettachment and thus its relation to the uretero-vesical orifice
is not grossly disturbed.

It may well be that the pyrexial attacks which may coincide
with the commencement of micturition after prostatectomy are due
to reflux as suggested by some authors and that this trigonal

demage is san important etiological factor.

The importance of Bell's muscles has been stressed by GRUBER

(1929a) who demonstrated that normal rebbits, which show a high

incidence of reflux have a short valve flap and poorly developed

Bellt's muscles; but in doge, in which the incidence is much lower

(at normal capecities and pressures, he had an even lower incidence
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than that of GRAVES and DAVIDOFF - 27% in one series), Bell's
miscles are well developed and the valves are comparatively thick
and flexible. In man the uretero-vesical valve is thicker than

in most animals and of course Bel;'s miscles are very well developed.
His final conclusion with whick the present writer is in entire
agreement was that the incidence of reflux is related to differences
in the length of the uretero~vesical valve, development of the
trigone (most poorly in the rabbit and most highly in man), end

the thickness of the bladder wall., Perhaps he does not make his
point about the thickness of the bladder wall clear, but this will
obviously give a greater length of intramural ureter in the
contracted state of the bladder and thus more competent obliquity
in the distended state,

In a later paper (1929B) he stated that the mechanism of
prevention is purely passive, but on this point I disagree. 1In
the normal bladder this is virtually so, bubt in the presence of
albteration in the trigonal musculature, secondary to an infra-
vesical obstruction lack of synergism between the detrusor contrac-
tion and that of the trigone can lead to loss of the longitudinal
coat ~ trigone protective factor with consequent reflux.

This trigonal effect has been greatly neglected by most authors
but PEREZ CASTRO (1950) seems to be aware of its importance although
his explanation is rather involved and probably incorrect. He

postulates a mervous mechanism, claiming that in prostatie

cases the adenoma irritates the vesical sphincter and that this
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secondarily acts on the detrusor muscle. - "In this menmer, the
oquilibrium of the physiological mechanism between the detrusor
and sphincter action is lost and this alteration in function must

interfere with the synergy of uretero-vesical dynamics,"




8, Infection of the upper urinary tract

This includes cases which LASIO would group together as
nephrogenic e.g, some case of tuberculosis of the urinary
tract,

BUMPUS (1924) considered that some cases of reflux were due
to -renal infection having spread down the ureter with consequent
ureteritis which rendered the lower ureter the gite of fibrotic
change and converted it into a rigid non-collapsible tube.
SAMPSON (1903) also suggested that this oocurred and illustrated
the condition by applying formalin to the intramural ureter of
an excised bladder in which he had been unable to produce reflux,

and following this manoeuvre it occurred.

48
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9. __Neurogenic Bladders
TALBOT end BUNTS (1949) reviewing 331 pareplegic patients

found 1§ with hydronephrosis without renal calculi.

The important pointe from their paper are:-

(a)

(v)

()

(a)

(e)

Patients with similar neurological lesions had not
developed hydronephrosis

Unileteral dilatation ocourred with complete
transection lesions

Cystography showed & reflux in 10 of the 15 oases.

The bladder was filled with medium - not more than
150 c.c, were required - and one film was exposed
immediately after filling, a second 20 minutes later
and on some occasions a third on streining or on
micturition, but in no patient had reflux only become
evident in this film. Although cystography was
carried out in over 100 cases these were the only ones
to show reflux.

Hydronephrosis was bilateral in 7 cases, and in 6 of
these the reflux was also bilateral, in the seventh
reflux was unilateral but with improvement of the
hydronephrosis, this disappeared, to reappear with
recurrence of the dilatation., Improvement on the side
which did not reflux was maintained.

Hydronephrosis and reflux were unilateral in the

other three cases.



(£)

(g)

(b)

(1)
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Reflux was absent in 5 cases, In four of these the
hydronephrosis was bilateral - one showed a spontaneous
remission for several months, The fifth was unilateral
and cleared u§ sponteneously and had remained normal

for 1 year.

Preliminary dilatation of the lower ureter was noted

in two cases which developed whilst under observation
(in one bilateral, in the other on the same side)

In 6 of the 10 cases with reflux, hydronephrosis
developed during suprapubic drainege -~ this was the
proportion of all cases on suprapubic drainage, so

the fact is not considered important except as excluding
obstruotion as the cause, however, in 2 other cases

the patients had more or less constant catheter drainage
and the remaining 2 voided with 11tfle or no residuval
urine.

Opinion - Primary etiologié agent is reflux, and as all
cases were infected, they comsidered that, an important
secondary factor, If renal infection was the primary
agent, initial changes should appear in the calyces and
pelvis and not in the lower ureter. Cystoscopy revealed
abnormality of the ureteric orifice in these cases;

thues reflux is the result of anatomical changes following
infection, "The X.ray finding of a trabeculated

contracted bladder was characteristic,"
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(j) Conclusion - chronic cystitis and hypertonicity favour

the development of reflux.

COMMENT

The facts that patients with corresponding neurologicel
lesions did not have similar dilatation, that unilateral hydro-
nephrosis occurred with complete transections and the iow inocidence
in the total series deny & neurogenic ceuse for the reflux, The
smallness of the bladder (trabeculated and comtracted, and never
held more than 150 c.c.) in association with the constant infection
suggest an explanation for the reflux - cystitis rendering the
uretero-vesicel valve incompetent with a ureter entering directly
rather than obliquely.

It is known that blockage even of a temporary nature of
catheters in these cases may lead to severe attacks of pyelonephritis
and DONOVAN (1949), drewing attention to this, states that after
development of a reflex bladder and oclosure of the fistula, "the
petient no longer suffers from constant reinfection, attacks of
pyelonephritis become rarer ...."

It is unfortunate that TALBOT and BUNIS do not state how long
was the period of drainage in these cases, suprapubic in 6,
urethral catheter in 2, as compared with other cases in their series
on drainege, but not exhibiting the phenomenon, and also if the
other 5 cases exhibiting dilatation without reflux were or were
not on drainage,

The present writer considers that (1) +the reflux may
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disappear if the vesicael capacity can be increased; (2) if
suprapubic drainage is continued for too long & period, irreversible
damage to the uretero-vesical mechanism as & result of infection
will render it permanent; (3) +the decreased incidence of attacks
of pyelonephritis following closure of the bladder with
establishment of reflex micturition is not due to prevention of
reinfection but to return of competence to the uretero-vesical
velve; (4) hydronephrosis may develop in spite of drainage in
these oases due to repeated minor obstructions to drainage in the
presence of an incompetent uretero-vesical mechanism - instanced
by occasional squirts of urine through the penis whilst on "free
drainage" - and almost certainly in some instances as a result of
too onergetio vesical lrrigation, because it must be remembered
the bladder cepacity is often less than 30 c.c, The fact that
this is unilateral in some cases 1s fortultous and due to fallure
of the mechanism on one side to stand up to the infection. The
association of hydronephrosis and a neurogenic bladder is not
invariably accompanied by reflux.

RICHES (1943) speaking of neurogenic bladder in spinal injuries
stated that the ureter is dilated in some cases showing a reflux,
but this ie commoner in the hypertonic and contracted bladder,
and observes that in these cases the intramural ureter is less
oblique.

The following ocases support this hypothesis but it must be

stated that the presence of reflux before operation was not




Fig. 28

Case 107. Neurogenic bladder,
disseminated sclerosis, suprapubio
drainage of 12 months duration. I.V.P.
19.9.50. Prostatio calculi. The
right pelvis does not show till 10
minutes and is hydronephrotic. No
excretion on the left is visible till

55 minutes. In later films both kidneys
are seen to be hydronephrotio and the
ureters are dilated (2 hours)



Fig* 29

Same case as Fig. 28. 20*9*50.
Resection of bladder neok and
closure of suprapubic fistula on
11.10,50 I.V.P. 16.3.51. Both
kidney8 excrete -well at 5 minutes
and there is no dilatation. The
calyces are -well cupped and it is
only in the 26 minute film that the
ureters are well shown (25 minutes)
Cystogram on 2.3,51 showed no reflux



investigated in any of these exhibiting hydromephrotio changes
at that time but it has to be admitted that the only alteratioms

present in the patients are

(a) an inoreased bladder capacity and

(b) an increased resistance to drainage
Urinary infection is still present in all.

Cagse 107 12,9,50, Male, 53 years, with a fifteen year
history of disseminated sclerosis, admitted with a meurogenic

bladder, treated by suprapublc drainage one year previaisly.

b3

Inbravenous pyelography revealed prostatic calculi; at 10 minutes

the right kidney begins to show up and is hydromephrotic but there

is no excretion on the left till 35 minutes, In the later films

bilateral hydronephrosis and hydroureter with a small contracted
bladder are seen (Fig, 28). Perurethral resection (20,9,50)
followed by closure of the suprapubiec fistula (11,10,50) was
accomplished,
Follow-up exemination in March 1951 revealed
(a) Intravenous pyelography. Good excretion from both
kidneys at 5 mimutes with no dilatation. The calyces
are beautifully cupped and it is only in the 25 min,
£11m that the ureters are well shown (Fig. 29).
(b) Cystography = shows an irregular bladder but no reflux

(¢) Urine -~ heavy coliform infectiom,




Fig. 30

Case 108. Neurogenic bladder with suprapubic
drainage - old fracture lumbar spine. I.V,P.
3.3,50. Good excretion both kidneys; the left
pyelogram is within normal limits but the right
shows early dilatation and hydroureter. Small
contracted bladder (30 minutes)



Fig. 31

Sam® case as Fig. 30. 19.3.50. Resection of
bladder neck; the suprapubic fistula closed -with
catheter drainage. I.V.P. 18.4.50. Satisfactory
excretion both kidneys. The dilatation of the
right pelvis and ureter is no longer present (25
minutes)
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COMMENT

The reflux theory is suppo;ted by this case. He had daily
bladder lavage through a tube and funnel during the period of
suprapubic drainage, and this was sometimes associated with pain
in the back, He also passed urine per urethram and pain in both

loins was a frequent occurrence apart from lavage.

Case 108 3,3.50. Male.> 38 years; admibtted with a
neurogenic bladder, treated by suprapubic drainage 33 years previously,
due to an old fracture of the lumbar spine with paraplegia and
partial sensory loss below L. 1, Operative treatment for a vesical
calculus was necessary in October 1948, Intravenous pyelography
revealsd good excretion on both sides, but whilst the left pyelogram
was normal, the right showed early hydronephrosis and hydroureter,
and the hladder was contracted (Fig. 30), Perurethral resection
(19.3,50) followed by closure of the suprapubic fistuls.

A further I.V.P, on 18,4,50 showed good excretion on both sides
and both pyelograms were now normel (Fig. 31). Cystography has
not been possible; his urine when last examined was still infected.

COMMEN

o8

This patient had bladder washouts twice daily whilst he wore
a suprapubic apparatus and these were associated with pain in the
back, He never passed urine per urethram but rigors occurred from
time to time,

In both these neurogenic bladder cases hydronephrosis present

during suprapubic drainage disappeared following perurethral



Fig. 32

Case 109, Neurogenic bladder. G.S.W,
sacrum July 1944, TI.V.P. 12.1.45. Good
excretion on both sides, slight dilatation
of the rigiht calyoes and ureter whilst the
left side shows definite hydronephrosis
and hydroureter (45 minutes)



Fig. 35

Same case as Fig. 32 I.V.P. 19.9.50 Good
exoretion on both sides. There is olubbing of
the calyces, greater on the left (20 minutes).
The left ureter is grossly dilated and a lesser
degree of dilatation is seen on the right in
later films.
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resection of the bladder neck and closure of the suprapubic

£istula.

Case 109 July 1944, G.S.W, 1st sacral vertebra followed
by numbness in saddle area and retention, Suprapubic cystostomy.
Bowel control returned 6 months later. December 1944 -
exploration showed the cauda equina involved in fibrous tissue,
Intravenous pyelography showed a left renal calculus with good
excretion on both sides, slight dilatation of the right calyces
and ureter whilst the left side showed definite hydronephrosis and
hydroureter (Fig. 32)., February 1945, Left nephrolithotomy,
Moy 1945 = right ureterolithotomy. June 1947 = intravenous
pyelography showed aggravation of the hydronephrosis and hydro-
ureter on the left, This led to exploration of the lower ureter
for stricture in December 1947 - it is not clear from the notes
if this actually was present., January 1949. Perurethral
resection followed by closure of the suprapubic fistula.

19,9.,50. Intravenous pyelography shows good excretion on
both sides. There is clubbing of the calyces - greater on the
left. The left ureter is grossly dilated and a lesser degree of
dilatation is seen on the right in later films (Fig, 33).

2.3.61 Cystography, (1) On filling a smell trabeculated
bladder with grossly dilated ureters and pelves, esPeciaily on the
left, is seen (Fig. 34) (2) On straining there is & lesser

degree of dilatation of the pelves and the right ureter is less
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well filled (Fig. 35). (3) After micturition there is some

residual urine, the lower right ureter is still indicated and

contrast medium is also pressnt in the left pelvis and ureter,
Obviously there has been marked contraction of the ureters and
they are certainly not atonioc (Fig. 36).

The urine is still infected.

COMMENT

1. A long period of drainage (4% years) preceded perurethral
resection and closure of the suprapubic fistula.

2. Operation on the lower left ureter ms.y.ha.ve been an eﬁor -

the etiologicel factor being reflux.

3. There is a very slight suggestion of competency of the uretero-
vesical mechanism on the left, in spite of the operative interference
and on the right there is also a slight degree of competency
indicated by less dilatation of the pelvis and failure of the
complete ureter to show in the straining film compared with that

in the filling exposure.

4, The bladder is still of very small capacity.

In osse 110, also a cauda equina lesion, the bladder was

drained- for an equally long period but it now has a greater capacity.
This raises the question if gross reflux such as this can in any

reflex manner prevent increase in bladder capacity.




Fig. 37

Case 110, Neurogenic bladder with supra
pubic drainage; G.S.W. oauda equina,
I.V.P. 24.10.47, Calculus right upper
calyx. Good excretion both kidneys; both
ureters are dilated (25 minutes)



Fig. 38

Same ease as Fig. 37. 4,10,48. Resection
of bladder neck and closure of suprapubic
fistula on 29.10.48. I.V.P. 12.3.51. Good
excretion both kidneys, the left pyelogram
appears more nearly normal, the right is
unchanged. The left ureter is much less
obvious and is also less dilated (35 minutes)



Fig. 40

Same case as Fig. 37. The
straining film shows the
resected bladder neck. Con-
traction of the right pelvis
is shown and the ureter is
seen to be dilated.

Fig 39

Same oase as Fig. 37. Cysto-
gram 16.3.51, On filling
slight trabeoulation is shown

and the right pelvis is filled.

SeC
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Case 110 (Reported by DONOVAN (1949)) 1944 G.S.W.
caude equina, treated by suprapubio drainage, October 1947 I.V.P.
Calculus upper calyx right kidney. Good excretion both sides.
Lower calyces of the right kidney are orowded together, normal
left pyelogram but both wureters are dilated (Fig. 37). Several
admissions for litholapaxy and also removal of caloulus from right
kidney associated with perinephric abscess and necessitating
temporary nephrostomy. October 1948. Perurethral resection and
closure of suprapubic fistula.

March 1961,

(a) Intravenous pyelography. Good excretion both sides,
the left pyelogram is normal but the right suggests ohronio
pyelonephritis, and the right ureter is dilated (Fig. 38).

- (b) Cystography. 1, Filling - slight trabeoculation of
the bladder, the right pelvis is filled but ureteric filling is
incomplete (Fig. 39). 2, Straining - the resected bladder neck
is well shown: the ureter is seen to be dilated but the renal
pelvis has contracted (Fig. 40). 3. After micturition the
bladder contains a small amount of residual urine.

(¢) Urine - heavy growth of atypiocal proteus Morgani.

COMMENT ‘
1. A long period of drainage (over 4 years), the repeated formation
of vesical caleuli suggests it was imperfect, preceded perurethral

resection and closure of the suprapuble fistula,
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2. The dilated ureters seen in 1947 suggest that reflux might
have been present at that dete on both sides.

3. The pelvic contraction present in the straining cystogram
suggests that some degree of competency of the uretero-vesical
mechanism is present, as this phenomenon has not been observed in
other cystograms such as the reimplantation ones where there is

complete absence of the uretero-vesical mechanism.

Case 111 Familiel spastic paralysis. Neurogenic bladder
with suprapubic drainage of two years durafion. Intravenous
pyelography showed good function and no evidence of dilatatiomn
before or af ter perurethral resection with closure of the suprapubic
fistula, Bladder lavage in this case was carried out twice
woekly during the period of drainage and was never associated with
pain in the back nor did the patient ever have rigors., Recent

cystography ~ no reflux. Urine - infected.

Cage 112 Spastic diplegia with incontinence. Pyelograms
before and after perurethral resection have been normal; at no
time has he had a suprapubic cystostomy., Recent cystography shows
no evidence of reflux. The patient carries a large amount of

residual infected urine.

In the discussion on TALBOT and BUNT'S paper, EMMETT suggested
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that the incidence of hydromephrosis in the absence of renal
calculi in paraplegics was higher than the 5% in their series, He
algo suggested that the cause might be hypertrophy of the detrusor
magole oBstruoting the ureteric orifice,

JACOBON (1945) following experiments on dogs concluded that
dilatation of the upper urinary tract was due to obstruction probably
from the detrusor and not to refluxz as the latter was frequently
absent,

COMMENT

If this conception were correct it surely means that the
reflux is secondary to the hydronephrosis and hydroureter, and no
evidence is available that primary hydronephrosis and hydroureter
do result in secondary reflux.

Two recent cases, one a cauda equina lesion with an autonomous
bladder and the other a cord lesion with an automatic bladder,
have both had gross, bilateral hydronephrosis without reflux,
Perurethral resection in the first has been carried out but it is
too early to assess the result on remal outline, and the second
is still under treatment, These cases indicate that reflui is not

a necessary accompaniment of hydronephrosis,

In 1948 TALBOT suggested that in neurogenic bladder cases
one should aim at a vesical capacity of 8 or 10 ounces and consideres

thet a greater distension than 12 ounces might encourage ureteral

reflux,
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COMMENT

This is probably incorrect.
1, If the ureteral orifice is incompetent reflux will occur
irreSpectivq of the amount the bladder holds.
2. Over-distension in man does not appear to lead to reflux in
the presence of a competent mechanism and can only increase the

obliquity of the ureter.
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10, Bilateral Reflux following partial cystectomy
with unilateral reimplantation

Cystography wes performed in 31 cases and the reflux was
bilateral in 7 (5 men, 2 women), unilateral in 21 (18 men, 3 women)
absent in 3 (1 man, 2 women).

Men -~ 5 cases

The urine was infected in 4 of these and sterile in the fifth.
' This compared with an incidence of infection among the 18 cases
showing unilateral reflux of 11, whilst 7 were sterile.

~ Loop resection of the prostate was performed at the time of
operation in two (includes the case with sterile urinme) and an
obstruetion noted at operation but not dealt with, is present in
two, whilst the fifth shows no evidence of obstruction.

Of the 18 cases showing unilateral reflux, fifteen have no
evidence of obstruction; one had a loop resection at the original
operation; one has evidence of a bladder neck obstruction, and
one has & urethral strioture under treatment. The case showing
no reflux also had a loop resection.

Reflux became apparent on the "normal side" on filling in
4 cases and after straining in ome,

Women - 2 cases

One has a persistent urinary infection, the other although
now sterile had a fairly persistent pyocyaneus infection.

In both cases the reflux became apparent on the "normal

gide" after micturition.
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COMMENT

No conclusive statement can be made regarding the cause of
reflux in these cases but the incidence of infection was higher
and bladder neck obstruction treated or untreated was more frequent
in the group with bilateral reflux than in that with unilateral.

It is probably due to a combination of the following factors:

(a) In some of the partial cystectomies, and this is not always
clear from the records, the line of excision passed very close to
the remaining ureteric orifice,

(b) In BARKSDALE and BAKER'S work onm dogs, they attributed reflux
on the non-operated side in some experimente to distortion of the

ureter by scar tissue at the base of the bladder.

As trigonal damage is present in all ceses of partial
cystectomy with reimplantation this cannot be the main factor in
these cases.

The damage appears to be severe in that the reflux ocourred
on filling in four of the five male cases and was greater or as
great in later films. Reflux, presumably of similar origin has
been noted in at least 2 cases of partial cystectamy without

relmplantation of the ureter.




63

11, Reflux after Operative Procedures in the Vicinity of
the Ureterc-~Vesical Junction

MILLIN (1949) reported a case of congenital megaloureter
in a child, aged 5 years, treated by lateral anastomosis between
the ureter and the bladder, after its failure to respond to pre-
sacral neurectomy. He states "The ureter does not appear to
become completely normal but the remal function is improved and
pain disappears. Reflux, too, is non-existent or minimal",

In view of the cystographic findings in this series of reimplantation
of the ureter the latter statement is surprising end suggests that
either the anastomotic channel is strictured or that the cysto-
graphic technique was inadequate., RITTER and KRAMER (1944) advise

a trensvesical meatotomy in cases of hydronephrosis due to meatal
stricturing and state that after lateral ansstomosis the ostium
frequently closes over.

No ocases of lateral vesico-ureteral ansstomosis have been
reviewed, but in case 114, meatal stricture of the ureter necessitated
8 trensvesicel meatotomy with suture of the mucosa of the ureter
to that of the bladder, and in this case reflux is present on
cystography on filling and shows increased dilatation on straining
ag one would expect.

ORR (1950) reports two cases in which he carried out a similar
procedure and in both vesico-ureteral reflux followed operation.

It is amusing to note that indwelling urethral catheters size 26F

to prevent stenosis of the new orifice were left in situ for three

weeks.,
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PAPIN has staeted that operations damaging the ureteric orifice
do not allow reflux, but obviously from the foregoing case reports
this statement is much too sweeping and if the intramural ureter is

damaged, reflux occurs.

In view of the frequency with which megaloureter is associated
with reflux it 1s desirable to exclude this prior to operation on
the ureteric orifice in these oases; however, even if reflux is
present the efficiency with which the ureter and pelvis empty must
be assessed, as if this is delayed, some form of local operation

might still be justifiable.
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12. Reflux in Pregnancy

.Reports in the literature are contradiotory.
Experimental Evidence

BARKSDALE (1931) was unable to demonstrate reflux in seven dogs
which were not pregnant, but in six pregnant dogs he demonstrated
bilateral reflux at similar pressures in five; in three of these
further examination, after the uterus was emptied naturally, revealed
that the reflux was no longer present; the remaining two were
not re-exsmined.

He suggested that reflux was due to chénge in the angle at
which the ureter entered the bladder.

Clinical Evidence

EISENDRATH et al (1925) found no evidence of reflux on
cystography, after filling, in 41 pregnant women.

DUNCAN end SENG (1928) were unable to demonstrate it in 78
ceges examined at various stages of pregnancy and the puerperium,
but their technique is open to criticism. The bladder wes filled
to capacity with sodium iodide solution and the patient placed in
the exaggerated Trendelenburg position for 10 minutes when a
cystogram was exposed., They state that reflux had been demonstrated
by CAUSS (1906) and STOEKEL (1924, 1925).

They‘ drew attention to trigonal changes in pregnancy, claiming
thet it is broadened, elongated and elevated and thet prominence

of the interureteric bar leads to a bas fond. These changes have

disappeared by the 9th post partum dey.
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CORDONNIER (1945) quotes DIETEL as being unsble to demonstrate
reflux in 50 cases. ;

LUCHS (1927) reviewed 60 healthy pregnant women and noted
reflux in three of four cases with marked dilatation of the ureter,
It 18 not clear from his account what proportion of cystographic
examinations this constituted, He considered the reflux was
secondary to the ureteral dilatationm.

HOFBAUER (1928), who hed previously demonstrated the presence
of reflux in the later months of pregnancy, reported the following
changes in pregnancy from post-mortem examinations,

Hyperplastie and hypertrophic changes were present in the
ureter, much less in the abdominsl portion than in the pelvic,
and most pronounced in the juxtavesiocal ureter, where there was
excessive hypertrophy of the ureteral sheath. Its diameter alone
often exceeded that of the ureter itself, and he considered that
it led to rigidity of the lower ureter.

He also noted hypertrophy and hyperplasia in the groups of
genglion cells between the muscle bundles of the bladder and also
at its periphery wﬂere the ureter traversed it.

He found definite thickening of the trigone muscle with marked
interureterio bar formetion and considerable development of the
external sphincter which he considered was part of the h&pertroPhio
changes in the entire muscle structure of the pelvic floor which
occur in pregnancy. All these changes disappeared in the puerperium.

He concluded that the ureteral muscle changes contributed to
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obstruction of the upper urinary tract and that the trigonal changes
might lead to bladder neck obstruction. The frequent ococurrence
of residual urine in pregnant women was regarded as complementary
evidence of this, "In searching for an adequate explanation for
the insufficiency of the ureteral orifice, I would refer to the
peculiar structural changes ocourring in the intraves;cal portion
of the ureter and in the ganglion-apparatus as well."

BAIRD (1936) was unable to demonstrate reflux in 7 women during
the puerperium but he succeeded in demonstrating it in one other
case,

COMMENT

1, Review of the literature suggests that cystography with an
adequate technique will demonstrate reflux in a small proportion of
pregnant women and that this may be expected to disappear in the
puerperium,

2. . It is not the cause of hydronephrosis and hydroureter in
pregnancy, as the bladder capacity is undiminished, and in the absence
of infection no abnormal frequency is present, thus dilatation
would not oocur secondarily to reflux,

3, It presents a route for ascending infection.

4, The mechanism of its production is unlikely to be secondary
to ureteric dilatation as apart from the fact that this is not a
usual cause of reflux, the juxtavesical ureter is not involved in
the dilatation.

5. The trigomal hypertrophy suggests that loss of synergism with

detrusor contraction may be the etiological factor., This would




be aided by cystitis and the hypertrophied Waldeyert's Sheath

ney be partly responsible,
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13, Other Views on Reflux

STOFPATO, quoted by BARTRINA, has suggested that & deficiency
of certain muscle bundles on the inferior wall of the ureter
prevents it flattening - this is the tightening bundle - and leads
to reflux.

CAMPBELL (1937) has suggested that neuro~msculer disease of
the vesical outlet is a cuase., He also states that some think
that spastioc contracture of the bladder is a common cause of reflux
and that "the uretero~vesical valves are held open by the spastic
vesicel musculature", but considers that this is disproved by the
ooccurrence of reflux in atonic bladders, however, he goes on to
say that he has seen children with enormous bladders and no evidence
of reflux, This suggested mechanism seems rather extravagant.

HERBST (1925) suggested that inability to get fluid from the
bladder through a vesico=-colic fistule.,. except in the case of those
situated on the posterior wall near the neck, indicated that the
mscular coat of the bladder plays an important part in the
prevention of reflux.

FEY et al (1949) appear to be of the opinion that ureteral
peristalsis is a large protection against reflux and that so-called
passive reflux occurs through a gaping meatus in the presence of
an atonic ureter.

COMMENT

It is obvious from this series that ureteral peristalsis is

no protection egainst reflux.
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SYMPTOMS

The following are attributed to cases exhibiting vesico-
ureteral reflux but there is no doubt that only a small proportion
demonstrate them,

Pain in the loin, which mey be worse immediately prior to
micturition, especially if the act be postponed when the desire
has manifested itself, and it is sametimes said to be worse when
the patient is in bed, perhaps for the reason that desire is
ignored. The patient may complain of paiﬁ passing from the iliac
region up into the loin on micturition; +this sign when presemnt is
probably pathognomonic.

Case 115 This patient complained of pain of some months
duration in the left loin on micturition, and had been investigated
elsewhere by both a urologist and a physician who had ascribed his
symptoms to fibrositis. 22,7.61, Cystoscopy showed slight |
bladder neck obstruction; both ureteric orifices appeared normal.
Subsequent cystography showed a complete left reflux on streining.
This was not visible on the filling film, Intravenous pyelography
shows good function and normal outline of both kidneys.

The disappearance of these symptoms is no indication that the
reflux has discontimued.

Case 116 Male. 30,9,50, Cystoscopy showed two papillomatous
tumours, clinically malignant, but biopsy did not confirm this,
however, a course of déop X-ray therapy was given. As thé neoplesms

did not respond, partial cystectomy was performed on 24,3.51
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without disturbance of the ureters. The subsequent report was
adenocarcinoma., A pre-operative intravenous pyelography showed
diminished function on the right side with some lengthening of the
calyces and loss of cupping and although compression had been
applied there was no dilatation on this side, but on the left side
where the outline was normal, dilatation secondary to compression
could be easily detected. 25,6,61. Follow-up cystoscopy showed a
gaping R.,U,O. and the patient stated that after discharge from
hospital he had noted pain in the right side when the bladder was
full, vwhich disappeared with micturition. Further intravenous
pyelography coufirms the presence of early chronic pyelonephritis
on the right, Cystography shows primary filling reflux with
increased dilatation om micturition, The urine before partial
cystectomy was free from pus and sterile on culture on two occasions,
but now contains an’ occasional pus cell and a heavy growth of
coliform organisms.
COMMENT

This case demonstrates that disappearance of "reflux pain"
does not indicate that the reflux has disappeared. Changes
suggestive of chronic pyelomephritis were present with a sterile
urine prior to oPeiation. It is not known if reflux was present
at this time but it seems very likely that it was, thus indicating

the pyelographic picture given by reflux in the absence of infection.

The pain may be associated with a rise of temperature or

even rigors.




Case 81 This patient has occasional pyrexial attacks with
pein in the kidney on the regurgitating side; normally her urine
is uninfected.

COMMENT
This may be due to fresh attacks of ascending infection, butb

is more likely due to recurrent bouts of chronic pyelonephritis.

BARTRINA has claimed that reflux may give rise to retention
in some cases, and in others to frequency or even incontinence,
It seems much more likely that these disorders are symptomatic of

the condition giving rise to reflux, than due to it,
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REGURGITATION RENAL COLIC

LEWIS (1926) drew attention to colic occurring in the presence
of lower urinary tract obstruction, such as enlarged prostate,
bladder neck obstructions or urethral stricture, He claimed
that this was alleviated by removal of the obstruction and that it
was due to reflux, In 1932 he reported a further 9 cases but the
condition was still unsupported by cystographic evidence and it was
suggested that passage of a catheter to demonstrate it by cysto-
graphy would be unsuccessful as the obstruction would then have
been relieved! BUMPUS (1932) in the sucoceading discussion disagreed
and considered the colic was due to intramural ureteric obstruction.
LEWIS (1934) reported further ceses, some supported by X.ray
evidence, and suggested that the colic was due to ureteral and
pelvio distension secondary to the reflux which he claimed could
occur in the presence of either a pathological or normal uretero-
vesical mechanism, CORDONNIER (1945) reported two cases of renal
colic in the presence of reflux.

COMMENT

In none of the cases in this series either reimplants or other
reflux cases, has there been a history of remal colic and if it does
océur it must be rare, It is admitted that patients may complain
of the other symptoms described above but they are not a usual
accompaniment of reflux and although practically all the cystograms

show further distension of the pelvis on straining or miocturition

compared with the filling film, this has not besn associated with
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pain during the examinations at any time, PAPIN (1930) has also
observed that "active reflux" can be quite painless.

Against this evidence, it must be admitted that colic may
follow ascending pyelography (with a competent valve) when over-
distension of the pelvis has taken place, but in this case the
intra pelviec pressure is probably higher as backflow.is usually

visible,
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URETERIC FISTULAE due to REFLUX

POZZI (1893) reported a oase of ureteric fistula following
damage to the ureter during removel of a broad ligament cyst in
which all urine from both kidneys passed through the fistula.
MODLINSKY (1894) injured & ureter during hysterectomy and the
patient subsequently passed all her urine through the. resulting
fistula, At a subseguent post-mortem examination the urinary tract
appeared quite normal with the exception of the ureteral injury,

Several cases have been reported of ureteric fistulae
following nephrectomy, usually for pyonephrosis, and LEGUEU and
PAPIN (1914) 1ist several of these, MODLINSKY (1911) had a
patien‘i: who passed all her urine through a lumbar fistula following
nephrectomy for pyonephrosis and KRETSCHMER (1916) quoted a case
following nephrectomy for & tuberculous kidney.

KIMBROUGH (1939) and GUTIERRIEZ (1941) advise nephroureterectomy
in all cases with hydroureter and an inc aniaetont uretero~vesical

valve in view of this risk,




SIGNS

There may be none, or tenderness may be elicited over the
affected kidney, which in the presence of hydronephrosis or
pyonephrosis may be palpable, or over the ureter on abdominal
examination or pelvic examination,

Blood pressure estimation to exclude the possibiiity of
hypertension due to unilateral renal disease is desirable.

CYSTOSCOPY

This has been mentioned already, The orifice may gape,
suggesting the possibility of reflux, but not all gaping orifices
exhibit the phenomenon (cases 92, 93, 94 and 106) or, it may
appear entirely normal, Indigo carmine excretion shows a normal
type of efflux but of course its excretion is related to the
kidney function.

UROGRAPHY

Intravenous urograms may show an entirely normal picture;
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there may be diminished function on the affected side; the kidney

mey be hydronephrotic with hydroureter or the pelvis may be
contracted and show the changes of chronic pyelonephritis; the
lower ureter alone may be dilated but this can occur of ocourse

without the presence of reflux.
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CYSTOGRAPHY

It is essential that exposures be made on filling, and during
or immediately after micturition - an exposure on straining does
not replace the micturition pioture,

The technique adopted in this investigation has already been
described, KRETSCHMER (1915B) drew attention to the fact that
regurgitation might be absent on filling and present on straining,
EISENDRATH et al (1925) in their series took two films, one after
6 ozs., (160 c.c.,) and a second after 8 ozs. (240 c¢.c.,) but do not
mention if films were taken on straining or micturition, ASCHNER
(1928) adopted the same technique as EISENDRATH with the additionm
of a further film after emptying the bladder and inflating it with
5 ozs, (150 o,c,) air, It is of interest to note that he found
that the ocourrence of reflux was not constant and that it might
be present at one examination and not at another - perhaps this
was due to the patient straining on one oocasion and not on another,

DOURMASHKIN (1925) stated that 50 - 75 c.c, was a sufficient
volume to demonstrate reflux, Although a very small amount may
be sufficient to demonstrate the phenomenon in some ocases (e.g.
PRATHER'S (1944) case, where regurgitation oocurred on urethrography
with lipiodal), it is comnsidered that the bladder should be more
distended so that a film can be taken during micturition, which is
mach more likely to be possible with a reasonably well-filled bladder

and in practice no 11l effects have been observed from 10% sodium

iodide in a volume of 10 ozs. BARTRINA advised that a cystogram
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be taken on micturition.

LEPOUTRE (1930) suggests that cystography may ceuse en
aséending infection and even death, If fresh infection is not
introduced at the examination no danger should ettend the

examination as if reflux is present it must be ocourring regularly.

REFLUX FUGAX

GRAVES (1927) drew attention to the fact that reflux may be
missed by the usual type of cystography and said that he had
observed it on screening, end de SOUZA (1949) in his article on
radiokymography illustrates a technique by which repeated exposures
are made on a moving film, and olajms that by this method this
type of reflux can be observed.

In this investigation, it has been obvious that in pat'ients
who have been unable vto micturate whilst on the table, there has
been every possibility of missing a reflux between the time of
the patient emptying the bladder and the succeeding film being
exposed.

TR
Examination shaﬁld include repeated cultures as probably the

presence or absence of infection is the deciding factor in prognosis.
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PROGNOSIS IN THE PRESENCE OF REFLUX

Experimental Surgery

DRAPER and BRAASCH (1913) slit the ureteric meatus in dogs and
in some introduced insoluble foreign bodies, infected with autogenous
b. coli, into the bladder before closing it. Their histological
findings were negative in.the kidneys of both groups although the
bladder urine contained pus cells and organisms,

COMMENT
As they were unable to produce reflux after destruction of the

animals their operation on the meatus wes inadequa-be.

QUINBY (1922B) quotes LEWIN and GOLDSCHMIDT having filled
the bladder with a solution containing hydroxylaminechlorhydrate.
This produces methaemoglobin, and 8 mimutes after reflux this was
present in the blood in the mesenteric vessels and the animal died
10 minutes after injection of the fluld into the bladder.

GRAVES and DAVIDOFF (1923) carried out some of their reflux
experiments with Indien ink in the bladder solution and later found
traces of it in the lungs, liver and spleen as well as the kidneys.

GRUBER (1930) excised the ventral part of the uretero-vesical
valve in 16 doge and 2 cats. They were examined 45 to 228 days
lé'ber. He concluded that as a result of this procedure hydroureter
developed, but the activity of the ureter did not appear to be
altered by dilatation., He considered that the lack of agreement

with the findings of BRAASCH and DRAPER was due to their examinations
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having been carried out too soon and considered that in female dogs,
where emptylng occurs at e lesser pressure than in male dogs, due
to the urethral differences, a longer interval was necessary fér
the changes to develop. In males marked changes were present at
2 monthe, compared with 5 months in femsles. He also considered
thet their excisions might have been inadequate.

GRUBER and RABINOVITCH (193C). The ventral pert of the
uretero~vesical valve was excised and the animals preserved for
41 to 228 days and in the intervel B, coll were introduced into the
bladder repestedly under pressures of from 22 to 100 mm Hg (quite |
suffioient to produce refiux) . The animals were examined 24 hours

after the last injection. Blood cultures were always negative.

Chagges in the Bladder

15 animals 11 - petent ureteral orifice
1 ~ complete obstruction
1 = partial obstruction
2 =~ incomplete severance of
uretero~vesical valve

In many cases the bladder wall was oedematous.

Changes in the Ureters

11 animals - dilatation on side of exocised
: valve, Marked in 6, moderate
in 3, end slight in 2.

4 animals - normel diameter = 2 of these
had incompletely severed valves

Little change noted on microscopy of the ureter.
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Changes in the Kidneys

Multiple pinpoint cortical ebscesses were present in 6 on the
side of the cut valve, and in 4 of these on both sides. Microscopy
showed severe pyelitis in 11 cases on cut side and a milder
infection in 3, The case with the obstructed ureter was excluded

from this examination.

Sumery

There was a 100% incidence of pyelitis on the side of the
ureteral flap excision, severe in 787, On the other side mild
pyelitis was present in 9 cases (60%). Mioroscopic abscesses were
present on the cut side in 7 (50%) and inflemmetory changes in e
further 3, i.e. kidney infection in 71%, pus and B, coli present
in all, On the normal side abscesses were present in 4 cases and
inflammetory chenges in 1 i.e, kidney infection in 33%, B. coli
present in 4 cases.

VERMOOTEN end NEUSWANGER (1934). 10 dogs. Left valve
inoised in its full length by scissors and the right excised around
forceps byscalpel. 1 dog died of peritonitis. Cystograms seven
to eight weeks after operation showed reflux in all cases. Ureteral
dilatation was present in 2 dogs and in 1 dog it was unilateral.
The dilated ureters showed evidence of infection, the undilated did

not, They conocluded that

(a) regurgitation of uninfected urine did not lead

to ureteral dilatation
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(b) regurgitation of infected urine up & normsl ureter -
no change

(¢) infection of the ureter may occur from ulceration of
the epithelium with spread in the tunice propria and
this may reach the pelvis but does not usually extend
to the ureteral muscle.

COMMENT

The interval between operation and examination appears to
have been too short for ureteral dilatation to have become apparent

in a greater number of cases.

Published Clinical Observations

BUMPUS (1924) observed that pyrexia on closure of the bladder
following suprapubic cystostomy is attributed to reflux by some
(QUINBY 1922B). Ho concluded from his series of cases that chronie
urinary reflux does not in itself impeir remsl function - this
opinion was quite unjustifiable., BARTRINA (1935) gives a poor
prognosis in cases of bilatersl reflux. CAMPBELL (1937) states
that reflux from an infected bladder does not always cause
immediate infeotion. KIMBROUGH (1939) i-eported nephroureterectomy
in a functionless kidney showing ‘reflux. The ureter was 2 oms.

in diameter and the kidney was half the normal size.

?
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Personal Observetions

The reimplented ureter oaées perticularly demonstrate the
changes resulting from reflux, and these observetions are supported
by ceses described in this section of the paper.

URBTER

Dilatation of the lower ureter occurs pretty constantly and
eventually the whole ureter is affected and in some ceses there
is marked tortuosity.

KIDNEY

In cases where reflux has been present for a considerable time
in assoclation with infection and a bladder of normal capecity
the kidney is small and shows chronic pyelonephritis; the calyces
being blunted, their necks broadened but no marked dilatation
of the pelvis oocurs., Hydronephrosis occurring in reimplented
ureters where the bladder is of normal capacity is probebly the
result of stricturing secondary to temsion at operation as described
by MORRIS (1901) and illustrated by case 22, as hydronephrosis
present prior to operation, if of short duration, may improve
following it.

Case 70 Reimplantation of the left ureter for uretero-
veginal fistula, Prior to operation definite hydronephrosis but
six months after operation this was no longer evident, There
wes & similar improvement in case 8l where a ureterocele was
associated with hydronephrosis which improved in spite of reflux
following operation,

Hydronephrosis due to obstruction in a ureter exhibiting



Case 73. 15,6,48, Ligation of ureters at pelvic
brim during hysterectomy followed by left nephrostomy
30,6,48. Reimplant of left ureter into bladder by
Board’s method. 7.12,48 1I,V,P. shows hydronephrosis
and hydroureter on reimplanted side secondary to
ureteric calculi at site of implant. 45 minutes.



Some case as Fig, 41. 12.12,48. Left uretero-
lithotomy. 10.1,49 TI.V.P. shows considerable
improvement in the hydronephrosis and hydrouretar
previously present (12 minutes)



reflux may improve following relief of the obstruction although
the reflux persists.

Case 73 Reimplantetion of the left ureter in the bladder
by Boari's method (30,6,48) was followed by calculus formation in
the lower ureter complicated by gross hydronephrosis and hydroureter
T.12,48 (Fig. 41), This responded to a considersble degree
following uretero-lithotomy (12.12.48), I.V.P., 10,1,49 (Fig, 42).

It has been suggested by Talbot and Bunts that hydronephrosis
in the absence of calculus in paraplegic ceses is due to reflux
and improves if the latter disappears. Although this has not been
proved by pre~operative cystogrems in this series of cases there
is strong ciroumstantial evidence to support it.

Whilst the etiology of the hydronephrosis may be urinary
infeotion it is most unlikely that this is the real cause as almost
all the reimplanted ureter cases have a urinary infection. The
main factor seems to be that whilst the latter have had a bladder
of normal capacity = practicelly all held 10 ozs (280 c.c,) the
neurogenic bladders with drainage in which hydronephrosis has been
evident, have had a very small capcity, and intermittent
obstruction of the suprapubic tube is the probable cause, This
seems likely when it is recalled that compression in intravenous
pyelography leads to temporary dilatation whilst in use and
presumebly repeated obstructive insults may give permanent change.

In the neurogenic bladder case 109 in this series in which



Fig. 43

Case 117. Tuberculosis right kidney -
nephrectomy 31.3,49. 7.5.51 shows
small contracted bladder and commencing
left hydronephrosis



Fig. 44

Same case as Fig. 43. Partial

cystectomy with reimplantation of
left ureter. 2,5.51 I.V.P.

9.7.51 shows increased hydronephrosis
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bileteral reflux with gross hydronephrosis and hydroureter is
present following closure, it is noteworthy that the vesical
capacity is limited.

In the tuberculous case (96) with gross hydromephrosis and
hydroureter in the presence of reflux, the bladder is also smll.
In these cases it seems likely that frequent attémpts at
micturition result in repeated distension of the upper remal tract

with resultant permanent dilatation. This is supported by the
fact that case 110 whilst showing a reflux in the presence of a
neurogenic bladder does not show gross hydronephrosis; both his
bladder capacity and his frequency of micturition are within normal
limits, It must be admitted, however, that the incompetence of
the mechanism appears to be incomplete in this case.

Case 117 also supports this theory. This boy underwent

right nephrectomy for remal tuberculosis on 31,3,49. He subsequently
developed a small contracted bladder with commencing hydronephrosis
end hydroureter on the left side (I.V.P, 7.,5,51 (Fig. 43)) in
spite of the fact that streptomycin and P.A.S. had succeeded in
clearing tubercle bacilli from his urine, His frequenoy at that
time was every 30 minutes, Cystography was not carried out.

Partial cystectomy designed to remove the abnormal portion of his
bladder was performed on 10,5,61 and necessitated reimplantation

of his ureter, Subsequent intravenous pyelography, 9.7.51, showed

some inorease in dilatation of the left hydronephrosis (Fig. 44).



Fig. 45

Case 118. Extensive partial cystectomy for
carcinoma of bladder with, reimplantation of
left ureter. The bladder was exceedingly
small after operation, I.V.P. 26.7,51 shows
bilateral hydronephrosis.



8SB

=]

Fig. 46

Same case as Fig. 45. Cystogram 26.7.51,
Bilateral reflux on filling with dilatation
of both ureters; unfortunately the kidneys
are not inoluded in the film. The bladder
only held about 170 o.os,



Fig. 47

Same case as Fig. 45, On micturition
bilateral hydronephrosis is apparent.
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COMMENT

It is of interest to note that the degree of hydronephrosis
now present is very little greater than that present with compression
prior to operetion, but shows considersble aggravation compared
wlth the condition after relief of compression,

It must be admitted that the interval since operation is short
and the further dilatation may be & temporary result of operation
but I consider that if the capacity of the bladder does not increase
it will be aggravated.

Frequency has been improved in this case but comparison of
the bladder shadows suggests that the ureter and pelvis now give

the increase in carpmoity.

Case 118 Carcinoma of bladder, 29,1,61. Extensive partisl
cystectomy with reimplantation of the left ureter. Following
operation the bladder wes the size of a finger cot., His conveles-
cence wag uneventful apert from some delay in closure of his
suprapubic fistula, Disoharged 9.4.51., Cystoscopy 23.7,51 showed
no evidence of reocurrence, The orifice of the reimplanted ureter
gaped and the other orifice was not localized, Urine: no pus;
no growth.

I.V.P. showed marked hydronephrosis and on cystography there

wee & bilateral reflux on filling with increased dilatation on

micturition. (Figs. 45 - 47)
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COMMENT

Unfortunately, a pre~operative I.V.P, was not carried out but
a8 cystoscopy prior to operation showed no residual urine it is
unlikely that the growth had given rise to bilaterél hydronephrosis.
The combination of a small bladder - on cystography it held about
170 ¢c.0, = and the presence of reflux with hydronephrosis lends

further support to this theory.

A review of published cages indicates that gross degrees of
upper"bract dilatation in the presence of reflux are usually
associated with a bladder of smell capacity. (HEPBURN, (1919),
LAWRIE (1922), GUTIERREZ (1941) and PRATHER (1944)).

In assessing the prognosis in cases with reflux it must be
noted that remal function as indicated by intravenous urography
is often good in cases where the kidney is small and contracted

but obviously its reserve is limited, if existent.
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Hydraulic Distension

YOUNG (1898) advocated this in the treatment of urinary
infection associated with reduced vesical capacity (130 - 140 c.c.
in 6 reported cases). He concluded that as ascending infection
had not supervened following therapy, that the uretero-vesical
velves were competent and reflux had not occurred and supported
this with hie failﬁre to produce reflux in humsn cadavers and dogs
on forced distension. Later, in a discussion on SAMPSON'S paper
(1903), the latter had warned against this treatment, he said that
his clinical experience in the pest 6 years had shown conclusively
that reflux did not occur even on very forced distensicn of the

bladder.

COMMENT

In view of the facts that (a) reflux is not uncommon in
bladders of emsll capacity; (b) clinical evidence of reflux ie
usually absent; and (¢) reflux of infected urine is not necessarily
associated with clinical evidence of ascending infection, Young's
evidence is invaelid, and the wisdom of this form of therapy, if
high intrevesicel pressures are attained and the urine is infected,
is doubtful to say the least, in spite of his claims, GAYET (1930)
and PASTEAU (1930) also pointed out that the introduction of large

amounts of fluid into small bladders may be followed by reflux.
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TREATMENT

If the uretero-vesical mechanism is severely damaged as in
ceses due to surgical trauma, some cases of tubercle and other
infections, probably mo treatment will prevent oocurrence of vesico-
ureteral reflux,

Urinary infection must be emergetically treated and lower
urinary tract obstructions such as enlarged prostate, other forms
of bladder neck obstruction end urethrel stricture require the
appropriate surgical procedures, Complicating conditions such as
vesicel diverticulum or calculus must also be eliminated, Urimary
antiseptics, sulphonamides and entibiotics should be utilized,
acocording to the sensitivity of the organisms, but experience in
treating the infection present after reimplantetion suggests that
these will not always suoceed, perhaps because the infection is
entrenohed in the prostate or the kidneys. BRAASCH (1939) has
pointed out that elimination of pus from the urine in cases of
chronic pyelonephritis is no indication of cure. Repeated cultures
are necessary to assess the results of treatment,

Bilharziasis should be treated with antimony preparations.

No published report on its effect on reflux has been traced, but
. obviously in later cases with associated calcificetion it will
be ineffective.

Tuberculous bladder infection after nephrectomy in cases with
unilateral remal disease requires long~-continued therapy with

streptomycin and P.A.S., but this may still leave the patient with
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a small contracted bladder exhibiting reflux. 1In some cases the
dilatation of the ureter may suggest stricture formation at the
uretero-vesical junction and bouginage be considered. As this
can only aggravate reflux, cystography should be carried out prior
to its performance, Plastic operations such as ansstomosis of

ean ileal loop or a caecal segment to the bladder in an'attempt to
gain inoreased capacity have been recommended., It seems likely
that these will also diminish the ill effects of reflux by
decreasing the frequency of micturition, and their utilizetion may
be justifiable in other cases exhibiting refllux, complicated by
hydronephrosis, in the presence of a bladder of limited capacity,
but if long delayed the renal changesrwill almost certainly fail to
respond, JACOBS (1949) has reported favourably on transplantation
of the ureter of the solitary kidney in tuberculous cases with
upper tract dilatation, where the ureter is not infiltrated. He
states that neither a minor lesion of the kidney nor dilatation of
the ureter are deterrents.

In neurogenic bladder cases closure of suprapubic fistulae
with perurethral resection of the bladder neck as advocated by
EMMETT appears to be desirable at a fairly early period after the
establishment of a reflex bladder.

Reimplantation of the ureter has been recommended but the
findings reported in the first part of this peper illustrate the
uselessnegs of the direct type of operation with this object in

view, and review of the literature reveals that indirect
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implantation may also be complicated by reflux apart from the

fact that stricturing has been reported following it. SAMPSON (1903)
reimplanted the ureter in such oases, but stated that the results
were uncertain and attributed this to the "diseased” condition of

the lower ureter, TALBOT and BUNTS (1949) have also tried

" reimplantation but do not report their results,

Transplantetion of the ureter to the colon may be congidered
but the long term resulte of this operstion, except in cases of
.ectopia vesiocae perhaps, do not appear to be very impressive.

HIGGINS (1934) has reported a case of unilateral regurgitation
colic associated with hydronephrosis and hydroureter treated by
transplantation of the affected ureter into the normal ureter
(transuretero-ureteral anastomosis) and MOORE (1948) hag also advised
it, This is heroic treatment and there appears to be every
poesibility in the event of failure of ruining both kidneys,.

Cutanecus ureterostomy is another alternative, and TALBOT
and BUNTS (1949) have carried out nephrostomy in some of their
paraplegic cases but they state the results were unimpressive.

Plastic procedures on the ureteric orifice seem unlikely to
be successful but it is possible that by sliding a mucous membrane
strip over the orifice, the reflux, if the strip did not slough,
might be diminished, but no doubt the risk of stricture would then
be present,

The published programme for the Annual Meeting of the American

Urological Association (Journal of Urology, May 1951) includes &
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paper on "Vesicomureteral reflux in the Paraplegioc: Cause and
Correction”, (John A, HUTCH), but this has not yet been published.
In caées necegsitating nephrectomy in the presence of uretero-
vesicel reflux, it appears to be desirable to carry out nephro-
ureterectomy, as some cases have been complicated by persistent
lumbar fistulae, whilst in others reflux into the blind-ending ureter

has led to persistent urinary infection (KIMBROUGH (1939)).
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CONCLUSIONS

1, CAUSE

Prevention of vesico~ureteral reflux is dependent on the
integrity of the protective mechanism of the uretero«vesical
Junction: wuretero«vesical valve, obliquity of insertion,

longitudinal coat - trigone structure.

The valve itself is of minor importance, Loss
of obliquity leads to reflux in the presence

of an inefficient valve.

Disturbance of the synergistic action of the
detrusor and the trigone leads to reflux -

this is probably not due to a nervous disturbance
but to alteration in their respective efficiency

as a result of stress.

2. TURETERAL PERISTALSIS

This, alone, is not the slightest protection against reflux.

3., REFLUX in the NEUROGENIC BLADDER

Circumstantial evidence suggests that this disappears following
increased vesical capacity with establishment of micturition by
the normal cheannel and perurethral resection as described by EMMET,

or with the cold punch, is recommended. The period of suprapubic

dreinage preceding this should be minimal. It is not considered
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to be a direot result of injury to the nerve supply of the bladder,

and it is not present in all cases showing hydronephroeis.

4, OPERATIVE PROCEDURES in the vicinity of the URETERO.
VESIO STOAL ORTFTCE.

Trauma to the protective mechanism may lead to reflux -

repeated perurethral diathermy, suprapubic diathermy or open
operations ~ and operations by-passing it - lateral uretero-vesical
anastomosis -~ result in reflux, Lesser degree of injury, meatotomy
with the diathermy meatatome or cystoscopic scissors, is unlikely
to be followed by reflux. This is also true of perurethral
diathermy on one or probably two occasions but repeated treatment
will give reflux. There is some evidence that slitting uretero-
celes with cystoscopic scissors is less likely to be followed by
reflux than perurethral diathermy destruction in the presence of

diletation of the lower ureter,

5, CYSTOGRAPHY

A definite technique to demomstrate reflux is necessary.

Reflux fugex is an entity.

6, CLASSIFICATION

Reflux has been classified - Primary Filling Reflux, Primary
and Secondary Straining Reflux, and Primary and Secondary

Micturition Reflux.

7. REFLUX PAIN

This is not a common symptom and ie usually absent, Its
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disappearance in the event of it having been present is no

indication that reflux has disappeared.

8, REGURGITATION RENAL COLIC

It seems doubtful if this is an actual entity.

9. URETERIC FISTULA

This may complicate nephrectomy in the presence of vesico-

ureteral reflux.

10, HYPERTENSION

The possibility of this condition secondary to unilateral
renal disease in the presence of unilateral reflux has not been

excluded.

11, URETERAL CHANGES

Reflux leads to hypertrophy and dilatation of the ureter,

and eventually, tortuosity.

12, RENAL CHANGES

These may not be apparent in the early stages, but eventually
the characteristic changes associated with chronic pyelonephritis
become apparent, and I think this is so even in the absence of
infection. These are the changes occurring in the presence of a
bladder of normal capscity, but if this is diminished hydronephrosis

and hydroureter will occur,
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13, HYDRONEPHROSIS secondary to URETERIC OBSTRUCTION
in the presence of REFLUX

Hydronephrosis present prior to reimplantation of the ureter
may improve in spite of the subsequent reflux; and hydronephrosis
developing in a kidney exhibiting reflux, secondary to an
obstructive lesion, such as stone, if not neglected, will respond

to removal of the obstruction.

14, HYDRAULIC DISTENS ION of the BLADDER

This is an ill-advised form of treatment in the presence

of infection.

15, PROGNOSIS

It is dependent on the pressnce and severity of urimary

infection, and the vesical capacity.

16, NEPHROURETERECTOMY

This is the treatment of choice in the presence of reflux
and infection, where removal of the kidney is necessary, as the
ureteral remmant may remain as a vesical "diverticulum" leading to

persistent urinary infection. Ureteric fistula may complicate

simple nephrectomy.

17, TREATMENT
Infection must be controlled., Increase of bladder capacity
where this is diminished is advisable, Reimplantation of the

ureter by a direct method will certainly fail to cure the condition
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and if an oblique method is adopted, there is a possibility that
stricture may develop apart from the fact that reflux may still
oocur. Plastic operations on the orifice are unlikely to be
successful, Suprapubic drainage may still be attended by reflux
and thus if the renal function is markedly deficient either

ureterostomy or nephrostomy appears to be the best line of treatment.
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O'CONOR (1925) said that reflux is not new or very
interesting., "This is effected by loss of bladder and
ureteral mscle as occurs in spinal cord disease or
injury or prolonged back pressure from bladder neck
obstruction"., He goes on to state that regurgitation
is the term to use when the bladder and ureteral musculature
is obviously normal,

De SOUZA (1949) states "La pathogénie du reflux
vésico-rénal est comme chacun le sait des plus complexes,

ot la littérature sur cette mattisre des plus étendues”.



Fig. 48

Case 73. Transplantation of right ureter
to oolon subsequently necessitating operation
to relieve stricture of the uretero-colic
stoma. 15.2.50, Straight X-ray shows flatus
pyelogram - confirmed by subsequent I.V.P.
The function of this kidney is relatively good
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COLO-URETERAL REFLUX

Direct anastomosis of the ureter to the colon has been advised
by CORDONNIER (1949) and NESBIT (1949) and recently WELLS (1951)
has advised against it,

Case 73, The right ureter was transplanted into the colon
by Riches! method and subsequent stricture formation led to the
performance of a plastic operation on the uretero-colic stoma,
Follow-up I.V.P. 15,2,50 showed a flatus pyelogram indicating the
oocurrence of colo-ureteral reflux (Fig. 48). The ureter was
grossly dilated before operation and this is 6bviously one of the
most important factors leading to this finding (this case is being
published in an article deseribing plastic operations in strictured
uretero-colic stomate at present in the press - HENDERSON).

WHISENEAND and MOORE (1951) have reported a case where
nephrostomy fistulae following direct anastomosis between the ureter
and sigmoid disoharged feeces and gas.

YOUNG, J, N, (1951) reports & ocase in which direct anastomosis
in the presence of a minor degree of ureteral dilatation was
followed by death from uraemie about three weeks after discharge
from hospital, in which faeces were present in the kidney pelvis

at post morten,

CONCLUSIONS
These cases and others not yet published (R.S.M., and Jacobs

(1951) Annual Meeting of the British Assoclation of Urological
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Surgeons) indicate that not even in the colon is the intra-
ureteral pressure sufficient to withstand reflux and demonstrate
that none~velvular transplantation is probably unwise, if not
positively dangerous, in the presence of ureteral dilatation at
any rate,

WILKINSON'S (1951) report on biochemical disturbance following
transplantation of the ureters in the presence of continence, and
the KEKWICK et al (1951) report on Renal Failure following right
ureterocaecostomy and left ureterosigmoidostomy relieved by
caecostomy suggest that reflux may be respons{ble for further

pathological disturbances.




101

BIBLIOGRAPHY

(# ~ Indicates articles which have been guoted
g
by the author mentioned but not consulted)

ASCHNER, P, W, (1925) Discussion on Eigendrath et al, (1925) paper

ASCHNER, P, W, (1928) "Vesico-Ureteral reflux in Cystography"
Am, J. Surg. 4, 448

AUER, J,, and SEAGER, L, D, (1937) "Experimental Local Bladder
Edema ceausing Urine Reflux into Ureter and
Kidney". J. Exper. Med, 66, 741

BAIRD, D, (1936) "Infection of the Urinery Tract in the Puerperium"
‘ . J. Obstc & G'yn. Brit. Emp. 43, 435

BARKSDALE, E, H,, and BAKER, W, W, (1930) "The Effect of
Denervation of the Lower Ureter upon the
Incidence of Ureteral Reflux in the Dog".
J. Urol, 24, 263.

BARKSDALE, E, H, (1931) "Ureteral Reflux in Pregnant Dogs".
J. Urol. 26, 131

BARRINGER, B, S, (1908) "Observations on the Physiology and
‘ Pathology of the Ureteric Function",
Folia Urol, 2, 467.

BARTRINA, J. (1935) "Some Considerations on the Insufficiency
of the Vesico-Ureteral Valve". Urol, & Cut,
Review 39, 167

BEIL, C, (1812) "Account of the Muscles of the Ureters and their
effects in the irritable states of the Bladder".
Med, Chir. Trans, 3, 171



102

% BELLUCI - quoted by BARTRINA loc, eit.
& BLUM - quoted by BARTRINA loc, cit,

BRAASCH, W, F, (1925) '"Data with regard to Lesions of the Nerves
of the Urinary Tract". J. Urol. 13, 383

BRAASCH, W, F, (1939) "Pyelomephritis and its Treatment".
S .GQ 0. 68’ 554 t

BUMPUS, H, C, (1924) "Urinary Reflux". J, Urol., 12, 341

BUMPUS, H, C, (1932) Disoussion on Lewis! Paper loo, oit.

CAMPBELL, E, W, (1948) "Megaloureter® J, Urol, 60, 31

CAMPBELL, M, F, (1937) "Pediatrioc Urology"™ MacMillan Co,
New York ‘

% CAPORALE, quoted by BARTRINA loc. cit,

CATHELIN, F. (1908) "statistique de 30 opérations rémales
(Tuberculose exceptée)® Folia Urol, 2, 66,

CORDONNIER, J. J. (1945) "Vesico-ureteral Reflux accompanied
by Renal Colie" J.A.M.,A. 129, 662

CORDONNIER, J. J, (1949) "Uretero~Sigmoid Ansastomosis"
$.G,0. 88, 441

% COURTADE and GUYON (1894) quoted by Young (1898) and others



103

x DIETEL - quoted by Cordomnier (1945) loc. cit.

DONOVAN, H, (1949) "The Bladder in Paraplegia" Post. Grad.
Med, J, XXV 383

DONOVAN, H. (1950) "The Results of Diathermy Treatment of Villous
Papillome of Bladder", Brit, J, Urol, 22, 332

DOURMASHKIN, R, L. (1925) Discussion on Eisendrath et al, paper -
loc, cit.

DRAPER, J, W,, and BRAASCH, W, F, (1913) "The Funotion of the
: Ureterovesical Valve, An Experimental Study
of the Feasibility of Ureteral Meatotomy in
Humen Beings". J. Amer, Med, Ass, 60, 20

DUNCAN, J, W,, and SENG, M, I, (1928) "Factors predisposing to
Pyelitis in Pregnancy"., Amer, J. Obst, &
Gyn. 16, 557

EISENDRATH, D. N., KATZ, H., and GLASSER, J, M, (1925) "Bladder
Reflux. A Clinical and Experimental Study".
J.AM.A., 85, 1121

EISENSTAEDT (1926) "Primary Congenital Dilatation of the Ureters"
J. Urol, 15, 21

EMMETT, J. L. (1946) "Transurethral Resection of the vesical
neck in the Manmagement of Cord Bladder"
Proc. Staff Meetings Mayo Clin, 21, 102 and
many other papers

FEY, B,, ot al, (1949) “Exploration Radiologique de 1l'appareil
urinaire Inférieur”, Masson et Cie PARIS

FRONTZ, W, 4., and LANDES, H, E, (1932) "The Clinical Significance
of Tr:x.gonal Hypertrophy'. J, Urol, 27, 145



104

% GAUSS (1906) quoted by Duncan 2nd Seng, loc. cit.

GIBSON, H, M. (1949) "Ureteral Reflux in the Normal Chila".
J. Urol, 62, 40

GRAVES, R, C., and DAVIDOFF, L, M., (1923) "Studies on the Ureter
and Bladder with Especial Reference to Regurgit-
ation of the Vesical Contents"., J. Urol,,

10, 185

GRAVES, R, C., end DAVIDOFF, L, M,, (192¢) "Studies on the Ureter
and Bladder with Especial Reference to
Regurgitation of the Vesical Contents",
J. Urol,, 12, 93

GRAVES, R. C., and DAVIDOFF, L, M, (1925) "III Studies on the
Bladder and Ureters with Especial Reference
to Regurgitation of the Vesical Contents".
J. Urol, 14, 1

GRAVES, R. C, (1925B) Discussion on Eisendrath's paper - loc. cit.

' GRAVES, R. C., (1927) "IV Studies on the Ureter and Bladder with
Especial Reference to Regurgitation of the
Vesical Contents. The Bladder Pressure-Curve
in the Humen". J. Urol, 18, 321

% GRIPEKOVEN = quoted by BARTRINA, loc. cib.

GRUBER, C. M. (1929) I "A comparative Study of the Intravesiocal
Ureters (uretero-vesical valves) in Man and
in Experimental Animels". J, Urol, 21, 567

GRUBER, C, M, (1929) II  "The Uretero-vesical Valve". J, Urol.
22, 275

GRUBER, C, M, (1930) III "The Function of the Uretero-vesical
Valve and the experimental production of hydro-
ureters without Obstruction”, J. Urol, 23, 161



105

GRUBER, C, M., end RABINOVITCH, J., (1930) "Ascending Infection
of the Kidney and Kidney Pelvis", J. Urol. 24,233

GAYET, (1930) Disoussion on LEPOUTRE'S paper - loc. oit.

GUTIERREZ, R. (1941) ™Caloulous Pyonephrosis in a Boy, 13 years
of age, complicated with vesico~uretero~renal
reflux, cured by nephroureterectomy". Urol.
& Cut, Review 45, 117

HAGNER, F, R, (1912) ™"Regurgitation of Fluid from the Bladder to
the Kidney during Ureteral Catheterisation,
Report of Cases,” 8&,G.0., 15, 510

HENDERSON, D, St.C, L, (1951) "Boari's Operation: Reimplantation
of the Ureter in the Bladder utilizing a Bladder
Flap". Urol. & Cut, Review 55, 80

HENDERSON, D, St.C, L, (1951) "Surgical Procedures for Stenosis
following uretero-sigmoidostomy". In the press,

HEPBURN, T, N, (1919) "Incompetency of the Ureterovesical Valves
‘ not due to Obstruction” 8.G.0. 28, 316

HERBST, R, H, (1925) Discussion on Eisendrath et al, paper - loc.cit.

HIGGINS, C, C. (1934) "Transuretero~ureteral Anastomosis" Tr,
Am, Ass, Gen, Urin, Surg. 27, 279

HOFBAUER, J, (1928) "Contribution to the Etiology of Pyelitis

in Pregnancy"  Johns Hopkins Hosp, Bull, 42, 118

JACOBS, 4., (1949) "Transplantation of the Ureter in Intractable
Vesical Tuberculosis"., J, Urol, 61, 517



106

JACOBS, A, (1951) smmusl Meeting, Brit. 4ssoc. Urol, Surg. Glasgow

JACOBSON, C, E, (1945) "Neurogenic Vesicel Dysfunction, An
Experimental Study", J. Urol, 53, 670

KEKWICK, A&., PAULLEY, J, W,, RICHES, E, W,, end SEMPLE, R. (1951)
"Renal Failure following Uretero-cascostomy"
Brit, J, Urol, 23, 112

KELLY, H, A., (1899) ™"The Reflux of air into the Ureters through
the Air Distended Bladder in the Knee~Breast
Posture". 4Am., J. Obet, 40, 468

KIMBROUGH, J, C. (1939) "Nephro-Ureterectomy". Urol. & Cut.
Review 43, 231

KIRWIN, T, J. (1928) "The Role of the Ureter in Diseases of the
Genito~Urinary Tract", Am, J, Surg, 4, 355

KRETSCHMER, H, L,, and GREER, J. R. (1915) "Imsufficiency at
the Ureterovesical Junction". S.G.0. 21, 228

KRETSCHMER, H, L. (1916) "The Treatment of the Fatty Capsule and
the Ureter in Nephrectomy for Remal Tuberculosis
S.G.0. 23, 391

"

KRETSCHMER, H, L, (1916) "Cystography, Its Value and limitations
in Surgery of the Bladder", 8.G.,0. 23, 709

KRETSCHMER, H, L. (1926) Discussion on SARGENT'S paper - loc. git.

LASIO, quoted by RAVASINI, loc. cit,

LAWRIE, T, F. (1922) "Report of a case of Extreme Dilatation of
the Ur_e‘bars". J. Urol,, 8, 491



107

LEGUEU F,., and PAPIN, E., (1914) "De la Dilatation Permanente
des Orifices Urétéraux et du Reflux Vésico-
rénal”, Arch, Urol, 1, 377

LEPOUTRE, M, C, (1930) "Douleur lombaire & la Miction et reflux
vésico~rénal actif chez un prostatique”.
J. d'Urol. 29, 196

1LEPOUTRE, M, C, = quoted by BARTRINA, loc, cit,
LEWIN and GOLDSCHMIDT (1893) quoted by Young (1898)

LEWIS, B, (1926) "Urinary Regurgitation and Renal Colic",
J. Urol, 15, 189

LEWIS, B, (1932) "Regurgitation Renal Colic =~ A Clinical Entity".
JAMA, 98, 1, 609

LEWIS, B., and CARROL, G, (1934) "Further Clinical Evidences
on Regurgitation Renal Colic", Urol. & Cut,
Review, 38, 185

von LICHTENBERG - quoted by BARTRINA -~ loc. cit.

LUCHS, L, (1925) "ﬁber den Infektionsweg der Schwangerschafts-
pyelitis"., Arch, £, Gyn, 127, 149,

LUCHS, L. (1925) "Experimentelle Untersuchungen zum Infektionsweg
der Pyelitis grevidarum", Zentralbl, f.
Gynakol. 49, 1201.

" MARION, (1930) Discussion on LEPOUTRE'S paper, loc. cit.

MAKAR, N, (1948) "The Bilharzial Ureter, Some observations
on the Surgical Pathology and Surgical Treatment"
B.J.S. 36, 168



108

MILLIN, T, (1949) "The Ureter, the Gynnecologist and the Urologist"
Proc, R, Soc, Med, 42, 37

MODLINSKY (1894) quoted by SAMPSON, loc. oit.

MOORE, N, S, (1931) "Ureteral Meatotomy. A Clinical Evaluation".
J. Urol, 26, 519

MOORE, T, D, (1948) "Transuretero~pyelostomy and Transuretero~
ureterostomy: The Indications and Operative
Technique". J. Urol. 60, 859

MORRIS, H, (1901) ™"Surgical Diseases of the Kidney and Ureter"
Vol, II, Cassell & Co, Ltd,, London,

MUSCHAT, M, (1933) "a Study of the Response of the Trigone and
Detrusor Musculature to Vesical Neck Obstructions"
J. Urol. 30, 221

 NESBIT, R, M. (1949) "Uretero-sigmoid Anastomosis by Direct
Elliptic Connection: Preliminary Report",
J. Urol. 61, 728,
O*CONOR, V., J. (1925) Discussion on Eisendrath et al. paper - loc.cit
ORR, L. M, (1950) "The consequences of Surgical Relief of
Ureterowvesical Obstruction". J. Urol., 63, 1043
PAPIN (1930) Discussion on LEPOUTRE'S paper

PAPIN - quoted by BARTRINA, loc, cit.

PASTEAU (1930) Discussion on LEPOUTRE!'S paper




109

PEACOCK, A. H, (1923) "A Clinicel Study of the Ureters".
J.AMA. 8L, 1512

PEREZ CASTRA, E. (1950) "Diagnostic Value of Lacunar Cys’cography
J. Urol, 64, 484

FETIT (1674 - 1750) quoted by KELLY (1899) 1loc,. cit,
POZZI, (1893) quoted by SAMPSON 1loc, cit.

POTTER, J. C. (1926) "The Effect of Section of both Sacral
Nerves on Intravesical Pressure. 4n
Experimental Study." J. Urol, 15, 197

PRATHER, G, C, (1944) M"Vesico-Ureteral Reflux, Report of a Case
cured by Operation,". J, Urol. 62, 437

QUINBY, W, C, (1922A) "Observatlons on the Physiology and Pathology
of the Ureter' Je. Urol, 7, 259

QUINBY, W, C, (1922B) "Infections of the Kidney, Some present
day considerations," New York Med. J. and
Med. Record. 115, 520

QUINBY, W, C, (1930) Discussion on paper on Diseases of the
Urinary Tract during Infancy and Childhood.
J. Urol. 23, 110

RAVASINI, (1927) Abstract of Paper on Vesico-renal Reflux presented
at the Italian Urological Congress J.A.M.A.
88, 1194

RICHES, E, W, (1943) "The Methods and Results of Treatment in
cases of Paralysis of the Bladder following

Spinal Injury"., B.J.S. 31, 135




110

RITTER, J. S., and KRAMER, S, E, (1944) "Uretero-vesical
Obstruction, The Causes and Therapy Directed
towards its Relief", TUrol, & Cut, Rev, 48, 411

SAMPSON, J. &. (1903) '"Ascending Renal Infection: with special
Reference to the Reflux of Urine from the
Bladder into the Ureters as an Etiological Factor
in its Causation and Maintenance", . Johns
Hopicins Hosp, Bull. 14, 334

SARGENT, J. C. (1926) "Bilateral Uretero-nephrosis associated with
Congenital Geping Ureteral Orifices., Report
of a Case after 4 years of Permanent Drainage".
J. Urol. 16, 23

SATANI, Y. (1919) "Histologic Study of the Ureter". J. Urol,
3, 247.

SATANI, Y. (1919) "Experimentel Studies of the Ureter"., Am. J,
Phys. 49, 474

" de SOUZA, A, (1949) "Etude Radiokymographique du Reflux, Vésico~
Rénal", J. de Radiol, d'élec et arch,
d'élec, Med, 30, 362

STEINBERG, J, (1948) "Ureteral Reflux" California Med, 68, 27

STCEKEL (1924) quoted by Dumcan and Seng - loc, cit.

STOPPATO quobted by BARTRINA, loc, cit.

TALBOT, H, S, (1948) "Cystometry and the Treatment of Vesical
Dysfunction in Paraplegia". J. Urol, 59, 1130

TALBOT, H. S., and BUNTS, R, C. (1949) "Late Renal Changes in

Paraplegia: Hydronephrosis due to Vesico-
Ureteral Reflux", J, Urol, 61, 870




111

TRATTNER, H., R. (1928) "Ureteral Activity in Some Pathologic
Conditions, Studied by the Graphic Manometric
Method", A4reh, Surg. 17, 968

' VERMOOTEN, V,, and NEUSWANGER, C, H, (1934) "Effects on +the
Upper Urinery Tract in Dogs of an Incompetent
Ureterovesicel Valve", J, Urol., 32, 330

VERRIERE quoted by CORDONNIER (1945), loc. cit.

WARING, T, P. (1929) "Can Solid Meterial by Reflux or Anti-
peristalsis enter the Pelvis of the Kidney
from the Bladder? A case proving that it can",
J. Urol,, 22, 541 '

WELLS, C. (1951) "Danger of End-to-side uretero-colic Anastomosis®.
B.M.J. 4, 1082

WESSON, M. B, (1920) "Anatomicel, Embryologicel and Physiological
Studies of the Trigone and Neck of the Bladder",
J. Urol, 4, 279

WETHALL, A, G. (1941) "A Unique Case of Longstending Pyelectesis
Ureterectasis with Vesico-Ureteric Reflux",
Urol. & Cut, Review, 45, 304,

WHISENAND, J. M., and MOORE, V, (1951) "Hydrodynamics of Upper
Urinary Tract after Mucosal Ureterosigmoidostomy:
Case Report." J. Urol, 65, 564

WILKINSON (1951) Amnnuel Meeting, Brit. Assoc, Urol, Surg. Edinburgh

WISLOCKI, G, B,, and O'CONOR, V, J. (192C) "Experimental
Obgervations upon the Ureters, with especial
reference to Feristalsis and Antiperistalsis"
Johns Hopkins Hosp. Bull., 31, 197




112

YOUNG, H, H, (1898) "Hydraulic Pressure in Genito~Urinary Practice,
especially in Contracture of the Bladder".
Jobns Hopkins Hosp. Bull, 9, 100

YOUNG, H, H, (1903) Discussion on SAMPSON!S paper, loc. cit.

YOUNG, H, H, (1918) "Changee in the Trigone due to Tuberculosis
of the Kidney, Ureter and Bladder, Bridge
Formation and Floating Trigone". S.6.0. 26, 608

YOUNG, H. H., and WESSON, M. B. (1921) "The Anatomy and Surgery
of the Trigone", Arch, Surg. 3, 1.

YOUNG, H., H. (1926) "Practice of Urology". W, B, Saunders Co,
Philadelphia and London.

YOUNG, J. N. (1951) Personal Commmnicetion




ACKENOWLEDGMENT

I wish to thank Mr, Hugh Donovan, Consultant
Urologist to the United Birmingham Hospitals, for
his great kindness and help in allowing me to
investigate so many of his patients, and for his
encouragement to do so; other consultants of the
United Birmingham Hospitals for facilities regarding
9 of the cases of reimplantation of the ureter; |
Professor F, A, R, Stammers for permitting Mr,T.F, Dee
Clinical Phbtographer at the Queen Elizabeth
Hospital, to devote so much time and labour to
preparing the illustrations which I consider do him
great oredit; +the X.ray Department of the Queen
Elizabeth Hospital; Miss J, M, Levi and her staff
of the United Birmingham Hospitals Cancer Follow-Up
Department; and finally, Miss J, C, Middleton for

her invaluable secretarial assistanoce.

113




