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Three cases of open surgical procedures on ileal conduits
for the repair of benign ureteroenteric anastomotic strictures
after total pelvic exenteration of rectal tumors
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ABSTRACT

Ureteroenteric anastomotic strictures (UEAS) are typical complications after creating an ileal conduit
for total pelvic exenteration (TPE) of rectal tumors. We report the ileal conduit for reconstruction in three
patients, in the age-range of 47-73 years. Case 1 was when a left-sided UEAS had sufficient length of ureter
for anastomosis, Case 2 was a right-sided UEAS with sufficient length of ureter for anastomosis, and Case
3 was a left-sided UEAS with insufficient length of ureter for anastomosis. There were no complications
after operation and no recurrence of UEAS. It is important to learn the open surgical procedures for repair
of a benign UEAS after TPE of rectal cancers. This has fewer complications and is safe in the long term.
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INTRODUCTION

Ureteroenteric anastomotic strictures (UEAS) are typical complications after the creation of
an ileal conduit.! Especially for gastroenterological surgeons, a benign UEAS is a worrisome
complication after total pelvic exenteration (TPE). Interventional radiological methods such as
percutaneous nephrostomy have generally been performed for a benign UEAS?; however, this
method is inconvenient for patients. While research on laparoscopic or robotic surgery as a
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treatment for a benign UEAS has recently been reported,>* reports on an open surgical procedure
for its repair are rare. Thus, we report three cases of reconstruction of an ileal conduit on the
preexisting ileal conduit in open surgical procedure for benign UEAS.

SURGICAL TECHNIQUE

We employed a step-wise strategy for the reconstruction of UEAS. The reconstruction of an
ileal conduit was classified into three cases as follows: Case 1 was when a left-sided UEAS had
sufficient length of ureter for anastomosis, Case 2 was when a right-sided UEAS with sufficient
length of ureter for anastomosis, and Case 3 was a left-sided UEAS with insufficient length of
ureter for anastomosis (Fig. 1). In three cases, the recurrent tumor was suspected preoperatively,
thus the urologist did not take part in these operation on purpose.
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Fig. 1 The strategy of open surgical procedures on ileal conduits for the repair
of benign ureteroenteric anastomotic strictures (UEAS)
Case 1 was when a left-sided UEAS had sufficient length of ureter for anastomosis.
Case 2 was a left-sided UEAS with insufficient length of ureter for anastomosis.
Case 3 was when a right-sided UEAS with sufficient length of ureter for anastomosis.

CASE REPORT

Case 1
A 55-year-old male underwent low anterior resection of rectal cancer (cStage I: TIbNOMO)
at our hospital in February 2009. The local recurrence was detected at 62 years and TPE was
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done in December 2015. At 66 years, the patient suffered from left hydronephrosis. The local
re-recurrence was suspected at anastomotic site of left ureter and the ileal conduit by computed
tomography (CT) and positron emission tomography (PET) (Fig. 2). The surgical technique failure
and the ischemia of ureter were negative from the perspective of CT.

Surgical technique. First, the ileal conduit and each bilateral ureters were identified from

Fig. 2 The local re-recurrence was suspected at anastomotic site of left ureter and the ileal conduit
by CT and PET
Left side: The local recurrence was suspected on CT (yellow dotted circle).
Right side: The local recurrence was suspected on PET (yellow dotted circle).
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Fig. 3 Case 1 (a left-sided UEAS [ureteroenteric anastomotic strictures] had sufficient length

of ureter for anastomosis)

Left upper side: First, the ileal conduit and each bilateral ureters are identified from the peripheral tissue and
marked bilateral ureters with tapes.
Right upper side: The stump of the ileal conduit is opened.
Left lower side: The flow of blue-colored urine is identified at the orifice of bilateral ureters on the inner lumen
of the ileal conduit.
Right lower side: The residual ureter can be afforded to reanastomose to the ileal conduit without tension, the
residual left ureter is directly reanastomosed to the preexisting ileal conduit.
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the peripheral tissue, and the bilateral ureters were marked with tapes. Second, both the site of
the UEAS, and the other site of anastomosis of the ureter and ileal conduit without stricture
were confirmed. The methods for confirming the site of UEAS were as follows: under direct
view, and opening the stump of the ileal conduit, administering 5 mL of indigo carmine dye
into peripheral veins,” and noting the flow of blue-colored urine at the orifice of bilateral ureters
on the inner lumen of the ileal conduit. Third, the left-side UEAS was detected, the distal ileal
conduit with the anastomotic stricture including the opened portion was removed. The length of
circumferential resection margin (CRM) namely surgical margin of was more than 1 cm ensured.®
The proximal ileal conduit seems to be appropriate. Subsequently, if the residual ureter could be
used to reanastomose to the ileal conduit without tension, the residual left ureter was directly
reanastomosed to the preexisting ileal conduit (Fig. 3). The ureteral stent (size: 6Fr) was placed
in the lumen of the anastomosis.

Case 2

A 74-year-old female underwent TPE for rectal cancer (cStage IIC: T4bNOMO) at our hospital
in August 2018. After four months, the patient suffered from left hydronephrosis. The local re-
recurrence was suspected at anastomotic site of left ureter and the ileal conduit by CT and PET.
The surgical technique failure and the ischemia of ureter were negative from the perspective of CT.
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Fig. 4 Case 2 (a left-sided UEAS [ureteroenteric anastomotic strictures] with insufficient length
of ureter for anastomosis)
The segmental ileum is isolated and anastomosed to the stump of the preexisting ileal conduit. The left ureter
is anastomosed onto the extended ileal conduit, ie, “new ileal conduit”.
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Surgical technique. The residual left ureter could not be used to reanastomose to the ileal
conduit directly, the segmental ileum was isolated and anastomosed to the stump of the pre-
existing ileal conduit. This formed an extension of the preexisting ileal conduit, ie, “new ileal
conduit”. The left ureter was then anastomosed onto the “new ileal conduit” (Fig. 4). The length
of “new ileal conduit” was decided upon the length of the residual left ureter for anastomosing
without tension. The ureteral stent (size: 6Fr) was placed in the lumen of the anastomosis.

Case 3

A 47-year-old man was admitted to another hospital with rectal gastrointestinal stromal tumor
and had undergone abdominoperineal resection (APR) in November 2006. However, about 10
years later, he developed local recurrence in the pelvis. The patient was subsequently referred to
our hospital (Aichi Cancer Center Hospital, Nagoya, Japan). The local recurrence was adjacent to
the prostate. TPE was done in March 2018. Tleal conduit necrosis was suspected the following
day and we resected the necrotic ileum about 10 cm from the orifice and reconstructed an ileal
conduit. The ureterointestinal anastomotic site was opposite the orifice and was not necrotic. At
49 years, the patient suffered from left hydronephrosis. The local re-recurrence was suspected
at anastomotic site of right ureter and the ileal conduit by CT and PET. The surgical technique
failure and the ischemia of ureter were negative from the perspective of CT.

Surgical technique. The right ureter was therefore amputated above the adjoining part. The
blood flow was confirmed by the indocyanine green test.® Subsequently, distilled water was
injected into the ileal conduit, and the efflux of the distilled water from only the hole in the
amputated right ureter was confirmed. The residual right ureter was then directly anastomosed
with the ileal conduit and the hole in the amputated right ureter was thus closed (Fig. 5). The
ureteral stent (size: 6Fr) was placed in the lumen of the anastomosis.
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Fig. 5 Case 3 (a right-sided UEAS [ureteroenteric anastomotic strictures] with sufficient length
of ureter for anastomosis)
Then the residual right ureter is directly anastomosed with the ileal conduit and closed the hole in the amputated
right ureter.
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Postoperative course

All resected specimen did not contain the malignant lesion histopathologically. The ureteral
stent was removed after three weeks of the repair operation. We performed short term follow up
of the three cases. The average duration of hospital stay after operation was 29+5 (mean+standard
error) days. In all patients, the ureteral stent (size: 6Fr) placed in the lumen of the anastomosis
were removed. There were no postoperative complications and no recurrence of UEAS was
observed with follow-up periods of 30+12 (meanztstandard error) months. The gold standard
markers of kidney function, ie, the serum creatinine (Cr) and the estimated glomerular filtration
rate (eGFR) went better postoperative than preoperative data (Table 1).

Table 1 Clinicopathological factors and postoperative course

Extrac- Re-
Opera- Opera- Hospital tion of Compli- uretero- .
- Age tive tive  stay after urethral cations  enteric Cr (mg/dL) eGFR (mL/min)
Case Gender . . .
(year) time bleeding operation stent after anasto-
(min) (mL) (days) (size: operation motic
6Fr) strictures  Pre Post Pre Post
1 66 Male 191 200 36 Done Negative Negative 0.83 0.68 51.3 63.6
2 49 Male 406 1120 26 Done Negative Negative 1.21 0.97 47.3 60.3
3 74  Female 297 380 24 Done Negative Negative 1.12 0.75 56.1 87.0
Mean+SE 63+13 298+108 567+488 29+5 1.05+0.20 0.8+0.15 51.6+4.4 70.3+14.6
SE: standard error
Cr: creatinine
eGFR: estimated glomerular filtration rate
DISCUSSION

In recent years, the repair of UEAS has been reported with a variety of new procedures except
for open surgery. Gomez et al reported that an endourologic procedure is a reasonable option
for first-line treatment of UEAS and has promising functional outcomes and limited morbidity,’
while Rosales et al reported that the laparoscopic technique is feasible for management with good
results and without long-term complications.’ In a review by Xun Lu et al, it was concluded
that endoscopic operation is feasible and associated with a moderate success rate along with
a relatively low incidence of perioperative complications in the treatment of UEAS, especially
with a stricture length <I cm and on the right side; however, there is still no consensus regard-
ing the endoscopic technique for UEAS regarding balloon dilatation, stent insertion, and laser
vaporization.!® Greg et al also reported that robotic surgery might reduce the morbidity of open
surgery in the management of strictures after urinary diversion,* and Barbieri et al reported that
the complication rates of intraluminal anastomosis of ureters to the ileal conduit segment were
favorably satisfactory compared with other methods.! The technique of laser incision, triamcino-
lone injection, balloon dilation, and temporary stent placement was reported to have a success
rate of over 80% by Katims et al, and it is unique in that long-term data confirms the durability
of this endoscopic procedure.!! Conversely, open surgery has been less commonly reported, and
there are only a few reports of UEAS after TPE. Generally, reoperation for local recurrence
is not performed after TPE, and almost all of these cases are treated with chemotherapy. The
reason for this is that reoperation after TPE is considered to be very difficult due to the risk of
injury to the ileal conduit. However, from our practical experience, the reoperation after TPE was
not very difficult. Thus, if minimally invasive approach will be unsuccessful or local recurrence
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will be suspected, the open surgery for UEAS must be considered actively. Additionally, the
severe adhesion was recognized in the recurrent operation, laparoscopic and robotic surgery was
unsuitable, thus the open surgery for UEAS must be needed.

We reported not only the right-side UEAS but also the left-side UEAS with both sufficient
and insufficient length of the residual left ureter; thus, a broad range of UEAS was described.
On this front, our paper is highly useful for assessing the complications of surgery after TPE for
advanced rectal cancer. Especially in “Case 2” UEAS, the method used to elongate the preexisting
ileal conduit making a “new ileal conduit” is an absolutely novel method. Additionally, the typical
complications like restenosis and urinary tract infection were not observed for a long period of
time. The voiding function carried a good prognosis. The above-described repair procedures,
except the open surgery, must be referred to the specialist, namely the urologist. In almost all
the hospitals in the world, an ileal conduit of TPE is performed by a urologist, but our open
surgical procedure could be carried out by us, namely the gastroenterological surgeons, and went
successfully. Thus, our surgical repair procedures could be learned by gastroenterological surgeons.

A question that must be raised is when exactly a benign UEAS must be repaired. There are
no clearly described reports to answer this. However, a general consensus is that it must be
repaired before renal function worsens; hence, at the earliest. The reason for this is the irreversible
nature of renal damage. There are various methods for UEAS repair. Almost all methods for
UEAS were open surgery, laparoscopic, and robotic surgery. The second question is whether the
UEAS is malignant or benign. If malignant, then the volume of resection must be large, and if
benign, the site of UEAS may be left, and only anastomosis may be performed. However, as
this is very difficult to diagnose preoperatively, rapid histopathologic diagnosis is very important
and must be inevitably done intraoperatively.

It is clinically significant to learn the open surgical procedures for the repair of a benign
UEAS after TPE of rectal cancers. Open surgical procedures have fewer complications and
long-term safety.
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