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Abstract

Background: latrogenic ureteral injury (U) is a potentially serious complication of colorectal cancer surgery. Per-
forming perioperative placement of ureteral stents or intraoperative fluorescence navigation surgery for the ureter
using indocyanine green (ICG) has been employed as a method of preventing Ul. However, transileal conduit stent
placement has been considered challenging because it is difficult to identify the ureteral orifice due to the anatomical
changes caused by a previous surgery. We report a case in which laparoscopic colectomy was safely performed using
a combination of prophylactic transileal conduit ureteral catheter placement and intraoperative ICG fluorescence
navigation surgery.

Case presentation: A 75-year-old man presented to our hospital complaining of vomiting and abdominal disten-
sion. He had a history of open total cystectomy and ileal conduit urinary diversion 11 years prior to admission. Com-
puted tomography confirmed colon dilation with fecal impaction from the ascending colon to the sigmoid colon and
wall thickening in the sigmoid colon. Colonoscopy during the transanal ileus tube insertion revealed a Borrmann type
Il tumor with circumferential stenosis 10 cm distal to the junction between the descending colon and the sigmoid
colon. The patient was diagnosed with colorectal ileus due to obstructive sigmoid colon cancer and underwent
transanal ileus tube insertion. Severe intra-abdominal adhesions were expected due to the previous total cystectomy,
and the left ureter was near the sigmoid colon tumor; therefore, prophylactic retrograde transileal conduit ureteral
catheter placement was performed one day before the elective surgery.

During the operation, 20 ml (5.0 x 1072 mg/ml) ICG was administered from the transileal conduit ureteral catheter, and
ICG fluorescence of the ureter was observed in the retroperitoneum. Laparoscopic Hartmann's operation was success-
fully performed, confirming ureter fluorescence. The operation time was 231 min, with 5 mL of intraoperative bleed-
ing. The ureteral catheter was removed 3 days after the operation. The patient’s postoperative course was good with
no complications, and he was discharged on postoperative day 7.
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Conclusions: Prophylactic transileal conduit ureteral catheter placement and ICG fluorescence navigation surgery
were effective in performing laparoscopic colorectal surgery with severe adhesions after urinary diversion.
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Background

Iatrogenic ureteral injury (UI) is a potentially serious
complication of colorectal surgery. The incidence of Ul
during abdominal surgery is estimated to be between 0.3
and 1.5% [1-4]. Patients with UI usually have complica-
tions, including sepsis, renal failure, ureterocutaneous
fistula, ureteral strictures, and even the need for reopera-
tion or nephrectomy, which results in perioperative death
[5].

Perioperative placement of ureteral stents has been
employed as a method of preventing Ul Preoperative
prophylactic placement of ureteral stents is performed
transurethrally using a cystoscope and is widely known
for its usefulness; however, palpation of ureteral stents is
difficult in laparoscopic surgery. Recently, the usefulness
of intraoperative fluorescence navigation surgery for ure-
ters using indocyanine green (ICG) and methylene blue
(MB) has been reported [6—8].

Cases in which ureteral stent placement is difficult
include those that are to be performed after urinary
diversion. The ileal conduit urinary diversion has been
widely used as the most common urinary diversion for
more than half a century. However, transileal conduit
stent placement has been considered challenging because
it is difficult to identify the ureteral orifice due to the ana-
tomical changes caused by a previous surgery. In colorec-
tal surgery after urinary diversion, the ureteral anatomy
is often changed due to the adhesions from the previous
surgery. Such an operation is extremely high risk for UL
therefore, accurate identification of the ureteral anatomy
is essential.

There have been no reports of performing prophylac-
tic placement of ureteral stent after urinary diversion
and ICG fluorescence navigation surgery for colorectal
surgery.

Herein, we present a case in which a combination of
prophylactic placement of a transileal conduit ureteral
catheter and intraoperative ICG fluorescence navigation
surgery was performed, and laparoscopic colectomy was
safely performed.

Case presentation

A 75-year-old man presented to our hospital complaining
of vomiting and abdominal distension. Eleven years ago,
he was diagnosed with bladder cancer and had under-
gone open total cystectomy and ileal conduit urinary

diversion. Physical examination findings revealed abdom-
inal distension, a midline incision in the lower abdomen,
a widespread abdominal incisional hernia that measured
25 ¢cm x 20 cm in the lower left abdomen, and an ileal
conduit urinary diversion in the lower right abdomen.
On admission, no abnormalities were found on blood
examinations. Computed tomography (CT) confirmed
colon dilation with fecal impaction from the ascending
colon to the sigmoid colon and wall thickening in the sig-
moid colon (Fig. 1a). The patient was urgently hospital-
ized with a diagnosis of colorectal ileus and underwent
transanal ileus tube insertion. Colonoscopy during the
transanal ileus tube insertion revealed a Borrmann type
II tumor with circumferential stenosis 10 cm distal to the
junction between the descending colon and the sigmoid
colon. With the diagnosis of colonic ileus due to obstruc-
tive sigmoid colon cancer, decompression with a transa-
nal ileus tube was performed to manage the obstructive
enteritis that persisted for 2 weeks, and an elective sur-
gery was planned. Severe intra-abdominal adhesions
were expected due to the previous total cystectomy,
and the left ureter was near the sigmoid tumor (Fig. 1b);
therefore, prophylactic retrograde transileal conduit ure-
teral catheter placement before the surgery was planned.

Procedure of retrograde ureteral catheter placement
The procedure was performed under constant fluoro-
scopic guidance in the supine position.

The contrast medium was injected to provide a road
map of the ileal conduit to reflux up the ureters, which
helped guide the access (Fig. 2a). Confirming the imag-
ing of the left ureter, a 10 Fr catheter with multiple
side holes (Create Medic Co., Kanagawa, Japan) was
inserted into the left ureter using a 0.035-in., 150-cm-
long, stiff-angled hydrophilic guidewire (Radifocus,
Terumo, Tokyo, Japan) (Fig. 2b). A catheter was fixed
to the skin near the ileal conduit using 3-0 nylon to pre-
vent deviation due to ureteral peristalsis (Fig. 2c).

The elective surgical procedure was scheduled for
ICG fluorescence-guided laparoscopic Hartmann’s
operation considering a wide range of abdominal
incisional hernias in the lower abdomen, adhesions
from previous surgery, residual obstructive enteri-
tis, and ureteral anatomical change. VISIONSENSE®
(Medtronic, Minneapolis, MN, USA) was used to
observe ICG fluorescence.
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ureter was near the sigmoid tumor (yellow arrow)

Fig. 1 Preoperative computed tomography. a Computed tomography (CT) confirms colon dilation with fecal impaction from the ascending colon
to the sigmoid colon (yellow arrowhead) and wall thickening in the sigmoid colon (red arrowhead). b CT colonography demonstrates that the left

Intraoperative findings

Immediately before the operation, the transanal ileus
tube was pulled toward the anus, and the balloon was
brought close to the obstructive tumor. Intraperitoneal
observation revealed extensive small intestinal adhe-
sions on the lower abdominal wall and mesentery of the
sigmoid colon. A 4-trocar technique was used for opera-
tion (12 mm, 12 mm, 12 mm, and 5 mm trocars). ICG
(Diagnogreen®; Dai-Ichi Sankyo Pharm, Tokyo, Japan) at
a dose of 20 mL (5.0 pg/mL) was injected into the transa-
nal ileus tube-tip balloon, and the ICG fluorescence in
the balloon was confirmed to identify the tumor position
(Fig. 3a,b).

The sigmoid colon was mobilized from the retroperi-
toneum using a lateral approach. Due to severe adhesion
of the small intestine, confirming the ICG fluorescence
of the ureter was not possible at this time. After mobi-
lization and transection of the sigmoid colon, ICG was
administered at a dose of 20 mL (5.0 x 107> mg/mL)
from the transileal conduit ureteral catheter, and the
catheter was clamped. ICG fluorescence of the ureter
was observed in the retroperitoneum, confirming the
preservation of the ureter (Fig. 3c,d). Then, an end-sig-
moid colostomy was created in the upper left abdomen,
and the operation was completed. The operation time
was 231 min, with 5 mL of intraoperative bleeding. The

ureteral catheter was removed 3 days after the opera-
tion. The patient’s postoperative course was good with no
complications, and he was discharged on postoperative
day 7. The pathological diagnosis was well-differentiated
adenocarcinoma, T3, NO, MO, stage Ila, and postopera-
tive adjuvant chemotherapy was planned.

Discussion

Iatrogenic UI is a potentially serious complication of
abdominal operation, which results in perioperative
death or medical litigation [8]. The overall incidence of
iatrogenic Ul is estimated to be between 0.3 and 1.5%,
with 9% of all Uls occurring during colorectal surgery [9].
Unfortunately, many Uls are diagnosed postoperatively
[10], and if Uls can be diagnosed accurately during the
primary operation, immediate ureteral repair is possible,
and outcomes can be expected to improve [11].

Prophylactic ureteral stent placement is a common way
to reduce the risk of UI, which plays an important role
in the early recognition of the ureteral anatomy and early
detection and repair of UI [12].

During laparotomy, palpation and inspection of the
ureteral stent can be performed; however, in laparo-
scopic surgery, only inspection is possible, and conven-
tional ureteral stent placement is not effective. In recent
years, the usefulness of ureteral fluorescence navigation
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Fig. 2 Procedure of retrograde transileal conduit ureteral catheter placement. a Contrast medium is injected to provide a road map of the ileal
conduit to reflux up the ureters. b A 10 Fr catheter with multiple side holes is inserted in the left ureter (arrowhead). ¢ A catheter is fixed to the skin
near the ileal conduit using 3-0 nylon to prevent deviation due to ureteral peristalsis (arrowhead)

surgery using ICG or MB for the prevention of Uls has
been reported.

Siddighi et al. stated that intraureteral injection of ICG
and visualization under near-infrared (NIR) light allowed
for real-time delineation of the ureter in 10 cases dur-
ing robot-assisted laparoscopic sacrocolpopexy [6]. Lee
et al. described that identification of the ureter was suc-
cessfully performed in 25 cases by using intraureteral
injection of ICG and subsequent visualization under
near-infrared fluorescence during robot-assisted ure-
teral reconstructions for various ureteral pathologies [7].

In addition, Barnes et al. reported that ureteral fluores-
cence was confirmed, and the ureter could be identified
in 91.3% of cases by intravenous MB administration in 40
cases of colorectal surgery (laparoscopic, 36 cases; lapa-
rotomy, 4 cases) [8].

Usually, preoperative ureteral stent placement is per-
formed transurethrally using a cystoscope; however,
cases in which ureteral stent placement is difficult include
those that are to be performed after urinary diver-
sion. It is difficult to identify the ureteral orifice owing
to its anatomical features, and it is generally considered
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Fig. 3 Intraoperative findings. a White light image: location of the sigmoid colon cancer is unclear. b Full-color near-infrared image. The ICG

fluorescence in the transanal ileus tube-tip balloon is confirmed to identify the tumor position. (arrowhead). ¢ White light image: the location of the
left ureter is unclear. d Full-color near-infrared image. ICG fluorescence of the ureter is observed in the retroperitoneum (arrowhead), confirming the
preservation of the ureter
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challenging to place a ureteral stent after ileal conduit
urinary diversion.

Charles et al. reported that retrograde transileal con-
duit stent placement was successfully performed in 18
of 20 (90%) patients with ureteral stenosis, and techni-
cal failures were found to be associated with increased
length of the ileal conduit (>20 cm) and ileal conduit kink
(<90 degrees) [13]. Although there have been reports of
successful transileal conduit stent placement in the field
of urology, there have been no reports of preoperative
prophylactic ureteral catheter placement in cases of colo-
rectal cancer after urinary diversion.

In this case, after total laparotomy and ileal conduit
urinary diversion, a severe adhesion was expected in the
abdominal cavity, and preoperative contrast-enhanced
CT showed that the left ureter was near the sigmoid
colon tumor. Therefore, we considered that this case was
high risk for UI, and preoperative prophylactic ureteral
catheter placement was considered desirable.

A 10 Fr catheter was chosen considering the ease of
palpation if open conversion occurred because of the

excessive adhesion. In addition, we used a catheter with
multiple side holes and clamped it after the injection of
ICG, which enabled the ureter to be filled with ICG suffi-
ciently during intraoperative ureteral identification. Fur-
thermore, since the ureteral catheter was placed one day
before surgery, the catheter was fixed to the skin near the
ileal conduit to avoid deviating from ureteral peristalsis.

During the operation, after the sigmoid colon was tran-
sected and mobilized, ICG was injected from the ureteral
catheter, and ureteral fluorescence was identified in the
retroperitoneum; we confirmed that the ureter was pre-
served. Even if ureteral ICG fluorescence cannot be con-
firmed, transileal conduit ureteral catheter placement is
considered to be highly useful because it is also possible
to confirm the preservation of the ureter by administer-
ing a contrast medium from the ureteral catheter with
intraoperative fluoroscopy.

Recently, some researchers have suggested that a
lighted ureteral stent is useful for preventing UL [14]
However, it is more expensive, and there are no reports
describing its use after urinary diversion. As mentioned
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above, our new multipurpose technique is simpler and
economical.

Preoperative consultation with a urologist is not
required for the above procedures, and there is no effect
on the operation time or length of hospital stay, which is
a problem when performing a conventional ureteral stent
placement [14—16]. Postoperative removal of the catheter
was also easily possible at the bedside. We believe that
complications, such as urinary tract infection, dysuria,
and hematuria associated with ureteral catheter place-
ment [17], can be avoided by removing the catheter early
after surgery.

Furthermore, ICG injection into the transanal ileus
tube-tip balloon to detect the tumor location is a novel
technique. In advanced cancers, the location of the
tumor can often be identified macroscopically. However,
sometimes the position of tumors, with circumferential
stenosis and a depth of T2 or T3, cannot be identified
macroscopically. In fact, in this case as well, as shown in
Fig. 3a, the ICG injection into the ileus tube-tip balloon
is considered to be useful because there was no serosal
invasion and, even though it was a T3 tumor, the tumor
position could not be identified macroscopically. That is
why this technique is performed for T2 or T3 tumors in
our institution.

Retrograde transileal conduit ureteral catheter place-
ment might be difficult in cases with increased length of
the ileal conduit or ileal conduit kink.

Conclusions

Prophylactic transileal conduit ureteral catheter place-
ment and ICG fluorescence navigation surgery were
effective in performing a laparoscopic colorectal surgery
with severe adhesions after urinary diversion.
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