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Introduction

Iatrogenic injuries following ureteroscopic procedures 
or gynecologic malignant cancer surgeries have become 
the most common causes of ureteral obstruction (1,2). 
Moreover, radiation therapy following radical surgery is 
one of common reason for refractory ureteral stricture to 
minimal invasive techniques including utereroscopic and 
percutaneous procedures (1-3). Among surgical treatments 
for long ureteral defect or refractory ureteral stricture 
especially in the upper ureter, ileal interposition for ureteral 
defect is useful for preserving renal function and escaping 
from external device including percutaneous nephrostomy 
tube (3,4). Several studies have shown the efficacy of 
ureteral replacement using ileum of unilateral or bilateral 
ureteral strictures. However, long term results are still 
needed to establish this procedure as a standard treatment 
for refractory ureteral stricture. Moreover, recurrent UTI 
and metabolic acidosis could be common complications of 
ileal interposition for ureteral stricture (1-3). Recently, we 
experienced a case of bilateral refractory ureteral stricture 

with renal insufficiency treated with bilateral ureteral 
replacement using ileum. The patient showed an excellent 
long-term clinical outcome. Here we report this case with 
detailed surgical procedures and images. 

We present the following case in accordance with the 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/tau.2020.03.32).

Case presentation

Patient information and clinical findings

A 41-year-old woman visited our urology department with 
bilateral refractory ureteral strictures with percutaneous 
nephrostomy (PCN) state. She has a history of radical 
hysterectomy with extended pelvic lymph node dissection 
due to advanced cervical cancer. She had adjuvant 
chemotherapy and radiation therapy 3 years before the visit. 
She had been treated with percutaneous ureteral dilation 
using ureteral ballooning which had failed due to none 
penetration of ureteral stent through those ureters. She had 
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been indwelling bilateral PCN tubes for more than two 
years due to renal insufficiency (Figure 1). 

Diagnostic assessment

Although her serum creatinine level was abnormal at 2.1 

ng/mL, we decided to perform a reconstructive surgery 
using ileum considering her young age and that her other 
lab results were normal. Before surgical treatment, she 
underwent preoperative evaluation with bilateral Anterograde 
pyelography (AGP) which showed abrupt narrowing with 
long segment (4–6 cm) at bilateral upper ureter (Figure 2). 

Figure 1 Patient timeline. PCN, percutaneous nephrostomy; AGP, anterograde pyelography; CT, computed tomography.

A 41-year-old woman with bilateral refractory ureteral strictures
• Radical hysterectomy with extended pelvic lymph node dissection due to advanced 

cervical cancer
• Adjuvant chemotherapy and radiation therapy 3 years before the visit
• Percutaneous nephrostomy (PCN) state

Preoperative evaluation with 
bilateral AGP: abrupt narrowing 
with long segment (4-6 cm) at 
bilateral upper ureter

Failure of percutaneous ureteral 
dilation using ureteral ballooning 
due to none penetration of 
ureteral stent through those 
ureters

Bilateral ureteral replacement

The 7th post-operative day

The 14th post-operative day

The 90th post-operative day

• Using ileal segment
• ‘7’ shaped configuration

Cystography : no abnormal 
leakage at the ileal-bladder 
anastomosis site with 250 cc of 
contrast filling into the bladder

Bilateral AGP : no abnormal 
leakage or obstruction
Removal of bilateral PCN and 
bilateral double J ureteral stent

Abdominal CT : no delayed 
excretion of contrast dye

Continuous follow up

Followed up every 3 months for 3 years : no complication

09/2016

10/2016

11/2016
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Figure 2 Anterograde pyelography before surgery. Ureteral strictures were confirmed with long segment at L4-5 level (A) and L3-4 level (B).

A B

Figure 3 Intraoperative gross findings. Ureteral strictures were confirmed without peristalsis above the aorta bifurcation level at right side (A) 
and left side (B).

A B

Surgical methods and procedures

Considering bilateral long segment, we performed 
bilateral ureteral replacement with ileum using ‘7’ shaped 
configuration. The patient was in supine position under 
general anesthesia. After lower midline abdominal incision, 
bilateral ureteral dissection was done carefully to avoid 

any bowel injury because there were moderate to severe 
bowel adhesions. Finally, we could identify bilateral ureters 
with long stricture segments which had changed into firm 
tissues without any peristalsis (Figure 3). After dissecting and 
resecting bilateral upper segmented ureteral stricture sites, 
harvesting ileal segment for ileal ureter replacement was 
performed. Ileum was resected with 50 cm length starting 
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Figure 4 Surgical findings for anastomosis. Ileal-ureter anastomosis at right side (A), Ileal-ureter anastomosis at left side (B) and ileal-
bladder anastomosis (C).

A B

C

30 cm proximal to the ileocecal valve. Remnant small bowels 
were hand-sewn anastomosed with end-to-end fashion and 
reinforced with Lambert sutures. Divided mesentery was 
closed carefully to prevent bowel hernia. Care was taken not 
to tighten the pedicle of harvested ileal segment. Harvested 
ileal segment have to be placed under the closed mesentery. 
Bilateral double J stents positioned in ureters were inserted 
into the harvested proximal ileal segment. Both ureters were 
anastomosed with the proximal part of the harvested ileal 
segment which was incised with the diameter of the ureter 
(Figures 4A,B). The superior portion of the urinary bladder 
was incised and anastomosed with the distal end of the 
harvested ileal segment (Figure 4C).

Follow-up and outcomes

On the 7th post-operative day, cystography was performed. 
It which showed no abnormal leakage at the ileal-bladder 
anastomosis site with 250 cc of contrast filling into the 
bladder (Figure 5A). On the 14th post-operative day, 
bilateral AGP was done. It showed no abnormal leakage 
or obstruction (Figure 5B). After removal of bilateral PCN 
and bilateral double J ureteral stent, she was discharged. On 
the 90th post-operative day, follow up abdominal computed 
tomography showed no delayed excretion of contrast dye 
with similar post hydronephrosis change compared to pre-
operative computed tomography image (Figure 6). She 
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Figure 5 Post-operative images including cystography and anterograde pyelography. Post-operative cystography at 7th post-operative day 
showing no abnormal findings (A) and post-operative anterograde pyelography showing no leakage without obstruction (B). 

A B

Figure 6 Post-operative images with computed tomography. Post-
operative computed tomography at 90ths post-operative days 
showed no leakage without obstruction. 

was followed up every 3 months for 3 years, showing no 
complication. 

Patient perspective

Before this treatment, I was told that my urine flow was 
blocked. Since then, I have lived with a catheter in my 
kidney. It was too uncomfortable and painful for daily life.

But since the surgery, I have not needed catheter and 
have been able to live my normal life. There is nothing 
wrong with regular inspections so far. I am so happy with 
this point and grateful.

Discussion

Reconstructive procedures are required for ureteral 
obstructions caused by various reasons including primary 
retroperitoneal fibrosis, iatrogenic ureteral trauma, post-
radiotherapy fibrosis, and recurrent or refractory ureteral 
stenosis to avoid damage to affected kidney (1,3). Minimal 
invasive procedures including antegrade or retrograde 
ureteral dilation with ureteral stenting could not reach a 
satisfactory clinical outcome. For those refractory ureteral 
strictures, ureteral replacement with ileum could be an ideal 
treatment option. However, its long-term efficacy and safety 
still need to be validated. Furthermore, the main advantage 
of this procedure is that patients do not need external device 
such as nephrostomy tube after this procedure. The main 
purpose of this study was to report the long-term favorable 
outcome with safety in a woman with refractory bilateral 
ureteral strictures and renal insufficiency. 

Ureteral replacement using ileum with ileal-ureter 
interposition was first described for ureteral obstruction 
in a patient having tuberculosis (3). This operation had 
high mortality, morbidity, and complication rates in early 
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Figure 7 Surgical design with ‘7’ shaped configuration. The length 
of harvested ileum was 50 cm.

series. However, recent studies have shown that ureteral 
replacement using ileum has favorable outcomes (1,3). The 
main etiology if ureteral stricture was urinary tuberculosis in 
the past. However, nowadays, the most common etiologies 
are iatrogenic injuries and post-operative change dues due to 
radical operation or post sequalae of radiation therapy (1,2).

There are several configurations of ileal interposition 
for bilateral ureter defects established by many surgeons. 
These configurations are selected according to the length 
of the remaining normal ureter. An inverted ‘7’ shaped 
configuration is method in which the ileum is placed in the 
form of number seven. It is appropriate for most bilateral 
ureter defects. A ‘7’ shaped configuration is also appropriate 
for patients who have shorter length of the normal right 
ureter than the normal left ureter (3). Although urologists 
have tried to use as short length of ileum as possible for 
a variety of reasons, sometimes ‘Y’ configuration and 
‘11’ configuration face challenges due to the length of 
mesentery, bowel status, and anatomical differences. The 
most important consideration when choosing a surgical 
procedure is obtaining tension-free watertight ureter-
ileum anastomosis (3). In the present case, although the 
length of the normal right ureter was not shorter than the 
length of the normal left ureter, both ureters were still 
short. Considering that the right kidney had relatively more 
function than the left kidney, the ‘7’ shaped configuration 
was used (Figure 7). In addition, the original position of 
the harvested ileal segment was close to the shaped of ‘11’ 
number seven. Moreover, the mesentery and associated 

organ tend to be maintained in their original position 
by anatomical mechanisms such as peritoneal reflection, 
Toldt’s fascia, and vascular connectivity (5). In this case, if 
we applied an inverted ‘7’ configuration, the reconstructed 
ureteral structure might be at risk of twisting or tensioning 
when the harvested ileal segment returns to its original 
position.

Colon can be chosen as bowel interposed. However, 
ileum is preferred because of its mobility, blood supply, 
and small diameter (2). Long-term complications caused 
by interposition of bowel segment in urinary tract, such as 
acid-base imbalance, electrolyte imbalance, malabsorption 
of vitamins, cholelithiasis, and nephrolithiasis, depend 
on the kind and length of bowel harvested (6). Metabolic 
acidosis is a common complication of bowel interposition 
surgery. This complication can occur when colon or ileum 
is used for bowel interposition. However, the possibility of 
metabolic imbalance is lower when colon is used than when 
ileum is used. This metabolic acidosis can be treated by 
using oral sodium bicarbonate or sodium citrate plus citric 
acid (6). In the present case, the patient also experienced 
mild metabolic acidosis which was generally managed by 
intermittent administration of oral sodium bicarbonate 
according to our prior education before discharge. 

After bowel interposition surgery, hypokalemia 
caused by electrolyte imbalance can occur as a long-
term complication. Using colon is more vulnerable to 
hypokalemia than using ileum because if high potassium 
solution is in contact with bowel mucosa, the ileum can 
reabsorb the ion better than the colon (6). The patient 
in the present case also showed mild hypokalemia at  
30 days after operation. It was managed well by intermittent 
administration of oral potassium chloride. 

In terms of absorption of vitamin B12, using colon 
can be better than using ileum. Due to anatomical and 
physiological reasons, vitamin B12 absorption is intact when 
colon is used. However, B12 malabsorption can occur when 
ileum is used (6). Furthermore, if the length of harvested 
bowel is longer than 60 cm or the length of sparing terminal 
ileum is shorter than 15 cm, the risk of B12 malabsorption 
may be higher (6,7). In our patient, there was no abnormal 
finding of serum vitamin B12. From three months later 
after surgery, the patient showed stable acid balance state 
and electrolyte that she did not need any administration of 
sodium bicarbonate or oral potassium chloride.

There have been several studies about ureteral injury due 
to ileal interposition. These studies have shown frequencies 
of indications and complications of ureteral replacement 
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operation. Common indications for ureteral replacement 
surgery are iatrogenic ureteral injury (such as surgery or 
endoscopic procedure), urinary tuberculosis, and post-
radiotherapy fibrosis. In these studies, the configuration of 
ileal segment for bilateral ureteral defects varies, including 
inverted seven shape, seven shape, eleven shape, U shape, 
and Y shape. In these studies, the average length of follow-

up period was 34.7 months. Complications of this surgery 
can be divided into short-term complications and long-
term complications. Common short-term complications are 
leakage of anastomosis site, wound infection, and urinary 
tract infection. Common long-term complications are 
recurrent urinary tract infection, metabolic acidosis, and 
stricture of anastomosis site (Table 1) (1-3,8).

Table 1 Previous studies about ureteral replacement using ileum in refractory ureteral strictures

Study (year)

Number of patients 
[n (bilateral cases, 

single kidney 
cases, unilateral 

cases)]

Indications for ureteral 
replacement

Configuration of 
ileal segment in 
case of bilateral 
ureteral defects

Average 
of  

follow-up  
period  

(months)

Complications

Cause N Type N

Short-term complications  
(<30 postoperative days)

Long-term complications 
(>30 postoperative days)

Complication N Complication N

Kim et al. 
(2018) (3)

n=31 (14, 5, 12) Gynecological 
surgery

14 Inverted 7 
shape

8 23.6 Prolonged ileus 3 Recurrent 
hematuria

10

Ureter tumor 2 7 shape 2 Leakage at 
anastomosis site

2 Recurrent urinary 
tract infection

7

Multiple ureteral 
polyp

1 y shape 2 Cardiac problem 2 Metabolic acidosis 5

Tuberculosis 1 11 shape 2 Wound infection 1 Obstruction of 
anastomosis

3

Ureteral stricture of 
transplanted kidney

1 Bleeding 1 Kidney and ureter 
stone

2

Colon cancer 
surgery

1 Pneumonia 1

Traffic accident 1

Verduyckt  
et al.  
(2002) (1)

n=18 (4, 4, 10) Primary 
retroperitoneal 
fibrosis

5 U shape 3 65 Leakage at 
anastomosis site

2 Recurrent UTI 6

Iatrogenic ureteral 
trauma

5 11 shape 1 Wound infection 2 Fibrosis ureteroileal 
anastomosis

4

Post-radiotherapy 
fibrosis

4 Pneumonia 1 Metabolic acidosis 2

Recurrent UPJ 
stenosis

3 Cerebrovascular 
accident

1 Recurrent 
hematuria/AV 
malformation in the 
kidney

1

Recurrent ureteral 
tumor

1 Prolonged ileus 1 Renal stone 1

Bleeding 1

Cardiac 
decompensation

1

Femoral nerve palsy 1

Table 1 (continued)
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Table 1 (continued)

Study (year)

Number of patients 
[n (bilateral cases, 

single kidney 
cases, unilateral 

cases)]

Indications for ureteral 
replacement

Configuration of 
ileal segment in 
case of bilateral 
ureteral defects

Average 
of follow-

up  
period  

(months)

Complications

Cause N Type N

Short-term complications  
(<30 postoperative days)

Long-term complications 
(>30 postoperative days)

Complication N Complication N

Pamecha  
et al.  
(2018) (2)

n=14 (5, 0, 9) Iatrogenic ureteric 
injury

5 12 Wound infection 4 Recurrent UTI 5

Post-radiotherapy 5 UTI 4 Metabolic acidosis 1

Urinary tuberculosis 3 Leakage at 
anastomosis site

2 Calculus in the ileal 
segment

1

Idiopathic 1

Almatys  
et al.  
(2009) (8)

n=91 Genitourinary 
surgery

29 7 shape 2 36 Urinary tract 
infection

14 Small bowel 
obstruction with 
adhesiolysis

4

Post-radiotherapy 17 Inverted 7 
shape

4 Prolonged ileus/
partial small bowel 
obstruction 15

Incisional hernia 4

Iatrogenic injury 16 Wound infection 9 Hyperchloremic 
metabolic acidosis

3

Retroperitoneal 
fibrosis

11 Stent malfunction 7 Anastomotic 
stricture

3

Primary ureteral 
cancer

4 Acute renal failure 5 Recurrent UT 2

To date, there has been no clinical evidence about 
performing ureteral replacement using ileum in patients 
with renal insufficiency. In fact, several studies have 
suggested that renal insufficiency is one of contraindications 
for ureteral replacement using ileum (2,9). Moreover, 
radiation is one of contraindication due to its possibility 
of bowel adhesions, risk of fistula formation, and high 
reoperation rate (2,9).

Conclusions

Although more studies are needed to suggest that ureteral 
replacement using ileum could be a standard treatment 
strategy for refractory ureteral strictures, the present case 
suggests that its long term clinical outcome is favorable 
and safe. Moreover, this study suggests a positive role of 
ureteral replacement using ileum even in patients with renal 
insufficiency and radiation therapy.
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