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TREATMENT OF URETERAL FISTULA*

I have twice had the misfortune of wounding the right
ureter in difficult abdominal operations, with the result, in

each case, of establishing a uretero-abdominal fistula. On

the other hand, I have in both instances, during the further

course of treatment, had the good fortune of effecting a

complete cure by nephrectomy, the remaining kidney hav-

ing fully assumed the functions of the organ removed. A

report of the first case was given to the surgical section of

the Academy f a year ago, but the patient was not pre-
sented at that meeting. I am pleased to show her this

evening, a year and a half after the last operation, in per-
fect health. Iler history, read at the meeting referred to,
is in part the following :

Case I.—F. R., aged twenty-nine, married at eighteen, has

had two miscarriages; has been ailing ever since the last mis-

carriage, three years ago. On admission to the hospital she was

* Read before the New York Surgical Society, March 23, 1892.
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suffering from double pyosalpinx, complicated with pelvic peri-
tonitis. On the right side a tumor of the size of an orange, firm-

ly imbedded in adhesions, was found. The left ovary and tube

were affected in a much less degree. Laparotomy was done on

Auggst 6, 1890, and the removal of the diseased appendages ac-

complished with much difficulty, owing to the adhesions with the

intestines and the pelvic wall. To the right of the uterus many

ligatures were necessary before the mass could be removed.

The removal of the left appendages was more readily accom-

plished. An iodoform-gauze tampon was introduced into

Douglas’s pouch and the rest of the abdominal incision closed.

At the end of forty-eight hours the tampon was removed and

the abdominal incision entirely closed. During the first few

days there was considerable rise of temperature,but this quickly
subsided and the patient seemed on the road to complete recov-

ery. On the seventeenth day, after feeling unwell for several

days, she developed symptoms of intestinal obstruction. The

abdomen was distended and tympanitic, excepting dullness in

the right lumbar and iliac regions. Temperature, lOS’fi 0. Care-
ful dissection at the lower end of the abdominal cicatrix
showed that no intestine was adherent at this point, as had been

assumed; the area of dullness, moreover, corresponded to a

part of the abdominal cavity shut off by adhesions, from which

a large quantity of sero-purulent fluid escaped, having a dis-

tinctly urinous odor. In the further course of the case an ab-

dominal urinary fistula persisted. Cystoscopy and various tests,
described at the time, which I will not repeat here, demon 7

strated that the fistula was ureteral and not vesical. Subse-

quently the patient developed a large abscess in the lumbar and

iliac regions, which was opened by a lumbar incision. After

thorough disinfection and every necessary precaution, lumbar

nephrectomy was done at the same sitting. The enucleation of

the kidney was easily accomplished and the patient made an

uneventful recovery. Accurate measurements of the quantity
of urine secreted in every twenty-four hours were made, and

within two weeks the latter had increased from ten ounces on

the first day to about fifty ounces. During this time traces of

albumin were occasionally found, but no blood or casts. The
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patient now passes normal quantities of urine, of 1’020 specific
gravity, containing no pathological elements.

Case II.—M. D., aged forty-five years, has been married

twenty-sevenyears; has had one child during the first year of

married life. She first noticed an increase in the size of her ab-

domen three years ago, but not until lately has she experienced
any discomfort from this cause. Now she is troubled with spells
of faintness, dyspnoea, general weakness and fatigue on exertion,
and oedema of the lower extremities. For the last nine years
menstruation has been very irregular, and especially lately very
profuse, producing marked anaemia. She was admitted to the

hospital June 17, 1891, suffering from an attack of peritonitis,
which lasted four weeks. On August 7th, the peritonitic symp-
toms having subsided, I made an examination under ether. A

large tumor, continuous with the cervix uteri, of regular con-

tour, occupying the entire abdominal cavity, was found. The

uterine sound passed far to the left for six inches. The size of

the tumor excluded the possibility of palpating the other ab-

dominal viscera. The diagnosis was made of a fibroid having
originally developed into the right broad ligament. On August
13th an incision was made from the pubes to the ensiform car-

tilage, and even then it was not an easy matter to develop the

greater part of the tumor from the abdominal cavity. Now it

became evident that the growth had unfolded the broad liga-
ment on the right side, and that its removal necessitated enu-

cleation from the pelvis. The bladder was found lying com-

pletely on the anterior wall of the tumor; the vesico-uterine

excavation was entirely obliterated. There were also adhesions

to the intestines from the previous peritonitic attack. On the

right side it proved a very tedious task to tie off the vessels,
owing .to the close proximity of the tumor to the wall of the

pelvis, and a great amount of upward traction had to be made

by the assistant on the tumor to enable me to work at all.

Finally, after separating the bladder from the anterior wall and

enucleation of the rest of the tumor, an elastic ligature was ap-
plied and supravaginal hysterectomy was completed, leaving a

very broad stump held in place by two transfixion needles. The

abdominal incision was closed and a small iodoform-gauze tarn-
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pon introduced above the stump reaching to, but not into, the

peritoneal cavity. The patient was now in a critical state, but

she rallied well.

At the end of the third day, after the patient’s condition had

been again growing gradually worse, she presented the symp-
toms of well marked peritonitis and septic poisoning. Iler

pulse, when I saw her, averaged between 140° and 150°; her
temperature was 10D9°; her respiration was accelerated, and

her face slightly cyanotic and pinched ; vomiting, which had

persisted with greater or less intensity since the operation, was

now more frequent, the stomach retaining nothing; the abdomen

was tympanitic. I had already decided to leave the patient to
her fate, but, feeling confident thatdeath would ensue in a short

time if nothing was done, I decided to reopen the abdomen
above the stump as a last resort. An attempt was made to give
ether, but, the pulse rising in frequency and becoming irregular,
this was abandoned, and the abdomen reopened, the patient be-

ing in a semi-comatose condition. The intestines were injected,
but there was no deposit of lymph on them, nor were there

any fresh adhesions. On the other hand, quite an amount of

more serous than purulent fluid escaped from the general peri-
toneal cavity. The intestines were held up and a large tampon
was introduced into Douglas’s cul-de-sac. In the afternoon (the

operation was done in the morning) the patient had only some-

what rallied, but it was already evident that she had mastered

the septic condition that was threatening her life. She con-

tinued to improve during the following days, during which time
there was constant oozing into the dressings, which had to be

frequently changed. For the next two weeks she progressed
favorably. The tampon had been removed from the peritoneal
cavity and its tract was rapidly closing. The large, sloughing
stump was still lying in the wound, but, owing to removal of the
transfixion needles, had retracted considerably into the peri-
toneal cavity. On this account the cutting of the elastic liga-
ture was not so easily accomplished; but, when the latter was

withdrawn from underneath the stump, a steady flow of urine

almost immediately began from the abdominal fistula. The

presence of the stump made it impossible to locate the fistula,
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and when it did finally come away it left a conical opening
which slowly filled with urine. When continuous and moder-

ate pressure was exerted on the right kidney, the flow from the

fistula very markedly increased. After several weeks it be-

came, however, suddenly arrested, and urine began to escape

involuntarily from the vagina—as vaginal examination proved,
from the vaginal portion. This condition existedfor the follow-

ing month, the fistula at times emptying into the wound and at

times into the vagina. A sound could easily be passed from

the external fistula through the uterine stump and vagina into

the vulva. Injection of the bladder showed that viscus to be

intact, evidenced also by the clear urine from the bladder, in

contrast to the turbid urine from the vagina and abdominal

fistula. Cystoscopy was not very satisfactory, very likely de-

pendent on the changed configuration of the bladder. How-

ever, urine was seen issuing from the left ureter, but I could

not determine whether any urine escaped from the right ureter

or not. It did occasionally seem as if a small quantity entered
the bladder —very irregularly, however. During October and
November the abnormal flow of urine ceased almost entirely for

a time, and then recommenced. During November the general
condition of the patient was not so favorable; her evening tem-

peratures were above the normal, and she occasionally com-

plained of pain in the right side. This continued until nephrec-
tomy was done on December 11th. During the u eek before

operation she passed fifty-five ounces of urine in twenty-four
hours by the urethra, this being the average of a week’s meas-

urements. The only difficulty encountered during the opera-
tion consisted in the enucleation of the kidney from its capsule
at some parts, where it was more firmly adherent. The wound

cavity was treated with iodoform-gauze packing. Within two

months complete healing had taken place, and a little later the

abdominal fistula also closed spontaneously. The patient is now

apparently in perfect health. The secretion of urine is normal

in quantity and quality.

In the first of the cases shown this evening the ureter

was no doubt caught in a ligature en masse and divided,
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whereas in the second case it was probably only partially
included in the elastic ligature securing the stump of the

uterus. Many points seem to suggest this explanation.
Very great traction had to be exerted on the large tumor

to allow at all of the application of the ligature, and proba-
bly the ureter was thus drawn up within reach of the latter.

Furthermore, the leakage only became manifest when the

elastic ligature was withdrawn, and then the frequent and

prolonged complete arrest of the flow of urine from the

fistula, in connection with the fact that simultaneously nor-

mal quantities of urine were secreted from the urethra, can

only be explained on the assumption of a lateral opening.
Why this should have occasionally closed, allowing the

urine to flow into the bladder, I can not say. That such

was the case is evident, for the normal quantity of urine

passed on these occasions by the patient could not have

been referred to the sound kidney alone. No compensatory
hypertrophy had yet taken place, otherwise the normal

amount of urine should have been passed at an earlier

period, following nephrectomy. This, however, was only
the case three weeks after operation.

Tn reviewing the literature of the last years I have found

eleven cases of nephrectomy for ureteral fistula. These
include six of the abdominal variety (Simon, Lefort, Ber-

tini, Thornton, Billroth, and Pozzi) and five of the vaginal
or uterine (Crede, Zweifel, Gusserow, Van der Weerdt, and

Boeckel). Two other cases of abdominal fistula have been

reported by Muller and Hegar, in which nephrectomy was

not done. In all of the abdominal fistuke, excepting Le-
fort’s case, the aetiological factor was injury to the ureters

during difficult abdominal operations. In Lefort’s case the
fistula developed as the result of a stab-wound in the right
lumbar region. Of eleven cases in which a communication

existed with the vagina or uterus, seven were due to trau-
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matism during parturition (Nicoladoni, Kehrer, Crede, Van
der Weerdt, Schede, two cases, and Zweifel), and four (Kal-
tenbach, two cases, Boeckel, and Gusserow) developed after

vaginal hysterectomy. Although I have not made a very
thorough search for cases of the latter kind, it hardly seems

possible that an operation so frequently done as vaginal
hysterectomy should be so rarely associated with injury to

the ureters when the proximity of the latter to the cervix
uteri (an inch) is recalled. Gusserow tells us that this

accident has happened to most operators who have fre-

quently done vaginal hysterectomy, but I have not found

any authority for this assertion, although the same state-

ment from other operators is familiar to me. Adding to

the eleven cases of nephrectomy for ureteral fistula my own

two, we have thirteen cases, with two deaths (Billroth and

Lefort). In one of them death occurred on the eleventh

day after operation (Billroth) from insufficiency of the re-

maining kidney, in a patient who was operated upon many
months after the original injury, and had been subjected to

a good deal of catheterization of both ureters without any
permanent result. She was withal in a very bad general
condition for the operation. The other case was also one

of seven months’ standing before nephrectomy was resorted
to (Lefort). The patient died on the second day after

operation, and an abscess was found at the site of the re-

moved kidney. I do not think that these two cases will

weigh heavily in estimating the dangers of nephrectomy
for fistula. They were done eight and twelve years ago,
when the technique of the operation was not so well estab-
lished and antiseptic surgery not as yet so universally ac-

cepted. I do not expect that the assertion that extirpation
of the normal kidney is a sure and safe operation, unat-

tended by many risks, will meet with any serious opposi-
tion in this society. On the other hand, it can not be de-
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nied that inflammatory thickening and adhesion of the cap-
sule to the kidney make the enucleation of the latter a

much more difficult operation. This was the case in Le-

fort’s patient, and the same impression I certainly gained
from my two cases. In my second case there was present
well-marked pyelitis, and several purulent foci were found
in the substance of the kidney; inflammation had spread
to the peri-renal tissue, and the operation was not accom-

plished so readily as in the first case. We can conclude,
then, that nephrectomy, when undertakenat not too distant

a period after theprimary injury to the ureter, is a very safe

surgical procedure, provided the remaining kidney is in a

healthy condition, and it can be accepted that no evil re-

sultswill later on follow from theremoval of the organ, when

the compensatory function of the remaining kidney is well

established. The first of these conditions must, of course,
be decided in each individual case; the latter, I think, we

must grant, in view of experimental and clinical evidence.
In deciding about the condition of the kidney with intact

ureter, we are more fortunately placed in these cases than

in cases of renal disease. With the aid of the cystoscope
we shall generally be able to determine that no urine
reaches the bladder from the injured ureter, and then the

problem is readily solved by examination of the urine

passed by the urethra. It is well to bear in mind in this
connection that a kidney secreting turbid urine may be

able to do the work of secretion for the economy, while

another kidney secreting clear urine may, after extirpa-
tion of its fellow, prove inadequate to this task. I oper-
ated in a case of tubercular kidney a year and a half ago
which well illustrates this. The left kidney was removed

for far-advanced tubercular disease, but the right kidney,
although also slightly affected at the time of operation, has

assumed the functions necessary for the maintenance of
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life. The urine at present contains about the same amount

of leucocytes and albumin as after nephrectomy. One, or

perhaps several, tubercularfoci are present in the remaining
kidney, communicating with the pelvis; but other parts of

the renal tissue were not affected and were capable of com-

pensatory hypertrophy, whereas in diffuse lesions of the

kidney no hypertrophy is possible. I do not think that

this point, first insisted on by Tuffier, has received the gen-
eral consideration it merits.

The repair of vaginal and uterine fistula has been at-

tempted with varying success. In these cases the vesical

end of the ureter after a lapse of time is generally found

occluded, or at least impervious to catheters introduced

from the bladder or vagina. For this reason a large vesico-

vaginal fistula has generally been established as the first act

of a plastic operation for the relief of these cases. Follow-

ing this, the two openings haveeither been put in communi-

cation with one another by converting part of the vaginal
vault into a channel, or by secondary colpokleisis, partial or

complete. In many of these cases, however, the operation has
not been attended by success, or only after many attempts,
and in some nephrectomy had to follow as an ultimate
measure of relief. Thus Zweifel attempted three plastic
operations, which were unsuccessful, and finally, after the

patient’s husband objected to colpokleisis, successfully per-
formed nephrectomy. Kehrer was successful, but left a

vagina only two incheslong. Gusserow observed contraction
of the vesico-vaginal fistula, which he had established, and

on this account, later on, rupture of the originally successful

colpokleisis. After enlarging the vesico-vaginal opening,
colpokleisis was a second time resorted to. A year later

the patient returned to the hospital withformation of phos-
phatic concretions in the pouch above the obliteration, ne-

cessitating a reopening of the latter. In one of Kalten-
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bach’s cases a similar mishap occurred after partial colpo-
kleisis, but a fourth operation was not done, as a recurrence

of cancer had in the mean time appeared. Schede observed
severe symptoms from stenosis at the site of the fistula after-

successful plastic closure, and was obliged to catheterize the
ureter for a long time. Compare with this the five cases of

nephrectomy for uretero-vaginal or uterine fistula, which all

recovered and did well. One died six months later from
recurrent cancer after vaginal hysterectomy, and has there-

fore no bearing on the question under consideration.

For abdominal fistula I do not believe any other pro-
cedures than nephrectomy have been seriously entertained.
There are only the two cases of Hegar and Muller, pre-

viously referred to, in which attempts seem to have been
made of closing the fistula. Muller cut into the bladder,
making a communication between it and the funnel-shaped
sinus, and thenattempted to close the fistulous opening, but

did not entirely succeed. Hegar reunited the ureter with

the bladder. Everything seems to have gone well, and al-

though the external wound did not primarily close, it after-
ward completely cicatrized. These cases were reported in

1879, and I very much regret that the only reference to

them I can find is very incomplete and about embodies
what I have said. It is difficult to understand how a chan-

nel lined with granulations could permanently secure the

uninterrupted flow of urine from the kidney to the bladder.

In Hegar’s case I have not been able to discover how so

delicate an operation was done after a fistula had once be-

come established. These attempts do not appear to have

found any imitators. In Billroth’s case Pawlik, after much

torture to the patient and perhaps to himself, finally suc-

ceeded in passing a catheter through the ureter into the

pelvis of the kidney, but an attempt to leave it in situ had to

be abandoned. From what has been said, nephrectomy ap-
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pears to be the only proper treatment for abdominal, and in

many cases also the only one for vaginal and uterine fistula.
When we recollect the many failures after plastic operations
in the vagina, the inconveniencesto whichsome of these pa-
tients were subjected, I question the wisdom of not resort-

ing to nephrectomy in all cases of ureteral fistula. When

we remove a kidney under the conditions and precautions
before stated, we know that we are not robbing the system
of half of its renal tissue. We know that in a short time

renal tissue is reproduced, that we are not permanently
throwing on one organ the work of two, but that soon one

kidney, having almost the same secreting power as the

original two, is in activity.
When during an abdominal operation we become aware

of having wounded the ureter, what is the proper course to

pursue ? There are several ways of dealing with such mis-

haps. Immediate nephrectomy may be done, or the renal
end of the ureter may be transplanted to some part of the

abdominal wall. Both these methods have been successfully
practiced. The first would seem to be indicated in cases in

which the ureter has been irreparably damaged and when

the condition of the patient, who has generally passed
through some serious abdominal operation, still admits of

nephrectomy being performed. In both of my cases, even

had I been cognizant of the injury to the ureters, the con-

dition of the patients did not warrant any further surgical
procedure. We must also remember that the increased de-

mands upon the remaining kidney during the days follow-

ing nephrectomy, while easily responded to when no com-

plication is present, might prove too great when the patient
is already struggling against the shock from a severe and

prolonged laparotomy. It was this consideration mainly,
coupled with the conviction that transplantation of the ure-

ter to the abdominal wallwas not quite as simple an alterna-
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tive as it might seem, that led me a year or so ago to make

the proposition of ligating or securing with a forceps the
renal end of the ureter and of tamponing that part of the

abdominal cavity leading down to the seat of the injury.
I reasoned that in a day or two the forceps could be re-

moved or the ligature would part under pressure from the

distended kidney, and the urinecould then find its way along
the tract of the tampon and a uretero-abdominal fistula be-

come temporarily established. Acting on this suggestion,
I have also thought that if any possibility existed of repair-
ing the damage done to the ureter, it ought always to be

attempted even if the chances of success are very small.

The lumen of theureter being unobstructed in this case, and

no pressure from distention following, as when a ligature
has been applied, the danger of leakage is much diminished

and indeed is not present before the tampon has effectively
shut off the general peritoneal cavity. It may be interest-

ing to mention in this connection that Thornton once re-

opened the abdomen on the day after laparotomy, suspect-
ing some lesion to the ureter, and, finding it flooded with

urine, fastened the cut ureter in the loin ; still no perito-
nitis supervened and the patient recovered entirely from

nephrectomy done several months later.

In temporarily closing the renal end of the ureter, as I

had suggested, are we running any additional risks for the

patient ? My proposal at the time was based on the lack

of any unfavorable symptoms following accidental ligature
in my first case, and upon the authority of no less an ex-

perimental pathologist than Cohnheim,* who, after an ex-

perience of many ligatures in dogs, states that ligature of

one ureter only is followed by no reduction in the quantity
or change in the quality of the urine secreted by the ani-

mal. In the second case 1 have given my reasons for as-

* Vorlesungenuber allgemeine Pathologic, vol. ii, 1880, p. 395.
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sinning that the ureter was at no time completely shut off.
But I have since then, in a case of sacral hysterectomy, tied
the ureter and cut it intentionally * and have watched for

symptoms, but have observed none, excepting a very much
diminished secretion of urine, the importance of which I
do not wish to underestimate. Theoretically, several com-

plications might arise from the ligature—viz., uraemic in-

toxication, renal colic, and suppression of urine in the other

kidney. Of the first of these possibilities I have no great
fear. But such has been expressed to me personally by
others, and in the late edition of one of our standard text-

books of gynaecology I find the following statement in

reference to ligature of the ureter during operations: “ The

patient usually died of uraemia from retention of urine in

the kidney of that side, or recovered with a fistula,” etc.

When the ureter is firmly occluded the kidney will secrete

urine and expand its own pelvis until the secreted fluid

stands under a certain pressure (far less than the blood-

.pressure), when the kidney will cease to secrete. Then

absorption begins, chiefly of the watery element of the

urine. Assuming that the other kidney continues in its
normal function, there is no combination of secretion and

reabsorption that I can imagine which could lead to a fatal

issue.

Regarding the second possibility—renal colic—my per-
sonal experience is decidedly negative. In none of the
cases referred to have the patients complained of pain at

the site of the affected kidney, nor has later 'examination

of the two patients that recovered elicited any statement in
this direction. My clinical observations are not isolated

ones. Billroth, for example, in the publication of his case

asks for an explanation of the fact that his patient suffered

no such severe pain in the region of the kidney as gener-

* Medical Record, February 20, 1892.
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ally follows ligature of the ureter. Gusserow, in his case,

speaks of severe colicky pains in the region of the kidney
on the second and third days after operation, but explains
the lack of symptoms of renal retention in some cases as

the result of the loss of blood during the operation and the

consecutive low blood-pressure —avery acceptable theory
indeed I It explains, at the same time, the continuance of

secretion of urine from the sound kidney, and the arrest of
such secretion into the pelvis of the kidney with ligated
ureter at a stage of very slight distention. I have found

no other cases of ligature of the ureters in which severe

symptoms of renal retention were observed, but these cases

are in themselves very few. At all events, it appears evi-
dent that the patients often suffer no inconvenience from

temporary occlusion of the ureter. From a study of some

of Guyon’s late articles relative to this subject, 1 am, how-

ever, convinced that, under ordinary conditions, ligature of

the ureter will produce the symptoms of renal retention.

The possibility of suppression of urine following liga-
ture of the ureter seems to me to include a great element

of danger. I think my case of sacral hysterectomy can lay
claim to almost the value of an experiment in this direction.
On the first two days the amount of urine secreted in

twenty-four hours was only a few ounces. On the third

day, when the ligature of the ureter gave way, twenty
ounces were passed by the bladder and much urine flowed

from the wound into the dressings. This is entirely in ac-

cord with what we know about impaction of a calculus in
one ureter alone. Leguen has found thirty cases of anuria

from this cause. The interesting case of Godlee of sup-
pression and uraemia, which ended fatally, is well known.

There is no reason why a firm constriction of the ureter by
a ligature should not give rise to the same reflexes that an

impacted calculus occasionally excites, leaving out of con-
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sideration, for the moment, whether such reflexes are of
ureteral or renal origin. Why they should now and then

be present, at other times missing, is still, I think, unex-

plained. At all events, the apparent danger of this proced-
ure would lead me to modify somewhat my former proposal.
If for any reason repair to the damaged ureter or trans-

plantation of its renal end were unadvisable, I would not

risk placing a ligature on the latter, but should close it by
an instrumentthat I could conveniently remove in case of

necessity. From what I have observed, I do not believe
that the latter would arise before the peritoneal cavity had
been shut off by adhesions due to the simultaneous intro-
duction of an iodoform-gauze tampon, a precaution which

ought not to be omitted.
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