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Background: Bladder augmentation is often necessary
to address poorly compliant and low-capacity bladders
which can result from Posterior Urethral Valve. Tra-
ditional techniques are limited by complications from
using bowel tissue, thus in the setting of a megaureter,
ureterocystoplasty is favorable.

Methods: We present a case of Teapot ureterocysto-
plasty, which improves vascular protection of the ureter
by leaving the distal 3 cm of the ureter tubularized. Cys-
tograms demonstrated bladder capacity improvement
from 50 mL to 180 mL post-operatively. Additionally,
Creatinine stabilized after a peak of 250 umol/L.
Result and Conclusion: This patient is doing well at
4.5-year surveillance and has avoided renal transplant,
a common fate for these children.

Key Words: teapot ureterocystoplasty, posterior
urethral valve, bladder augmentation, case report

Introduction

Bladder augmentation is a surgical technique to
address poorly compliant and low-capacity blad-
ders as a result of posterior urethral valve (PUV),
neurogenic bladder, and bladder exstrophy, among
other causes. Traditional techniques utilize bowel, but
are plagued by excess mucus production, urolithi-
asis, urinary tract infection (UTI), and metabolic
abnormalities. Ureterocystoplasty is an alternative
technique that makes use of a dilated ureter as the
source of augmenting tissue, eliminating the disad-
vantages of using bowel.1

Unfortunately, the indications for ureterocysto-
plasty are limited as it relies on the presence of a
pathologically dilated ureter and often requires a
non-functioning or poor-functioning kidney to make
full use of the ipsilateral tortuous ureter and renal

pelvis for augmentation.1 With limited tissue, max-
imizing ureteral blood supply to prevent ischemic
contraction of the ureter is paramount. The Teapot
ureterocystoplasty was developed to address this
issue by protecting ureteral blood supply.2

Herein, we present a case of a boy with small
bladder capacity secondary to PUV, for whom we
performed a Teapot ureterocystoplasty and followed
for 3 years.

Case Report

Our case involved a boy born prematurely at 25
weeks gestational age with PUV. He was initially
treated with an intrauterine vesicoamniotic shunt
and a vesicostomy shortly after birth. This was
reversed and the PUV was ablated. A MAG3 renal
scan showed a non-functioning right kidney and
his workup confirmed Stage IV Chronic Kidney
Disease (CKD) with baseline creatinine in the 130–
140 umol/L range. His renal function continued to
deteriorate slowly over the years until age of 5 years,
when he was hospitalized with a febrile UTI and
Acute on Chronic Kidney Disease with a creatinine of
250 umol/L. Urodynamic Studies (UDS) were
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FIGURE 1. A) preoperative cystogram showing
small bladder and refluxing ureter that is severely
dilated and tortuous. B) postoperative cystogram
showing improved capacity and no reflux

attempted but could not be completed due to lack
of cooperation from the child. As such, non-invasive
UDS including detailed voiding diaries, Voiding
Cystourethrogram (VCUG), uroflowmetry, post-void
residuals and renal ultrasound were performed.
According to the Koff formula, bladder capacity for
children >1 year in age is estimated as:

Capacity (mL) = (2 + age (years)) × 303

For our 5-year-old patient, expected bladder
capacity was 210 mL. VCUG showed a bladder
capacity of 50 mL and severe (grade V) right
sided vesicoureteric reflux (VUR) (Figure 1A). His
ultrasound indicated bilateral hydroureteronephro-
sis with parenchymal thinning. Due to low bladder
capacity and VUR noted on diagnostic testing,
right nephrectomy, ureterocystoplasty and Mitro-
fanoff procedure were performed.

A midline lower abdominal wall laparotomy was
chosen, allowing for a right nephrectomy and aug-
mentation to be performed through the same incision.
The renal pelvis was dissected out to be used as
additional tissue as part of the augment. The ureter
was dissected away from the retroperitoneum, with
care taken to sweep adventitia and periureteral tissue
from the peritoneum towards the ureter. The right
ureter was then opened from the renal pelvis dis-
tally, starting laterally to avoid the proximal medial
blood supply. The ureter was opened up to 3 cm
from the ureteral orifice. This distal ureter was left
untouched to work as a pedicle and decrease the risk
of ureteral ischemia. The detubularized segment was
then sutured together in an M configuration using

FIGURE 2. Anastomosis of the M shaped ureteral
flap to the bladder

A B

FIGURE 3. A) horizontal cystotomy incision, B)
ureteral flap is sewn to the bladder with the distal
ureter remaining tubularized and undisturbed. This
forms a teapot appearance

a running absorbable suture. This is demonstrated
in Figure 2. The bladder was opened horizontally
demonstrated in Figure 3. A and the Mitrofanoff pro-
cedure was performed by creating a submucosal
tunnel along the midline of the bladder, adhering to
the 3:1 ratio of detrusor length to ureteral diameter.
The final anastomosis of the detubularized segment
to the bladder is demonstrated in Figure 3B. This
forms a teapot configuration as seen. The postoper-
ative course was uncomplicated, and the child was
discharged home after 6 days with no adverse events.

Cystogram done one month postoperatively
showed no leaks and a bladder capacity of 180 mL
(Figure 1B). Post-operative creatinine came down to
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141 umol/L and ultrasound showed significantly
improved hydroureteronephrosis. Clean intermittent
catheterization (CIC) was started every 4 h during
the day and continuously overnight and he was
started on an anticholinergic agent. He has done
well for the past 4.5 years. Creatinine stabilized at
191 umol/L however in the last 6 months, it has
started climbing to around 260 umol/L. VCUG
shows 370 mL bladder capacity. This is aligned with
expected bladder capacity of a 9-year-old of 330 mL
as per the Koff formula.3 UDS were completed at the
3-year mark and shows no reflux and compliance
of 11.4 mL/cmH2O. This child has avoided renal
transplant thus far because of this procedure.

Discussion

Ureterocystoplasty is an alternative to traditional
bladder augmentation that avoids pitfalls of using
bowel. The main disadvantage of the technique is the
requirement of a dilated ureter to provide enough
tissue to increase bladder capacity in a clinically sig-
nificant manner.1

When the technique was first described by Eck-
stein and Martin4 in 1973, and later in the 1990s,5

it was exclusively used in patients with a non-
functioning kidney. This allowed for the use of
the entire ipsilateral renal pelvis in addition to the
dilated ureter.

When there are two functioning kidneys, some
have done tapered reimplants with the remain-
ing ureteric tissue.6 The literature is conflicting on
whether using the distal ureter as a source of aug-
mentation tissue allows for adequate increase in the
bladder capacity. Husmann et al., in a large mul-
ticenter study, reported 92% of cases that used the
distal ureter required re-augmentation,7 while Johal
et al. reported that using the distal ureter still suc-
cessfully increased compliance and capacity of the
bladder.8 Regardless, these methods require very
dilated ureters. Also, ureterocystoplasty techniques
described detubularizing the entire ureter, including
the ureteric orifice, disrupting ureteral blood supply.
Good augmentation requires prevention of ischemic
contraction. Adams et al. developed a technique in
1998 to protect ureteral blood supply.2 This was later
called Teapot ureterocystoplasty in 2010.8 The Teapot
technique called for the distal 3 cm of the ureter to be
left tubularized, the ureteric orifice to be preserved,
and the vas deferens to be undisturbed, protecting
blood supply from the internal iliac, the superior
vesical, and the gonadal artery, respectively.2,6

In this case report, we described a successful case
of a patient who had Teapot ureterocystoplasty to
treat a low capacity, high pressure bladder secondary
to PUV. This patient’s bladder capacity increased
from 50 mL preoperatively to 180 mL postoperatively,
allowing decompression of the upper urinary tracts
and limiting renal damage, hoping to postpone renal
transplantation to an older age.

Ureterocystoplasty is limited by the need
for a pathologically dilated ureter. The most
common indication for bladder augmentation is
neurogenic bladder, where hydroureteronephrosis
can be avoided with good care and patient
compliance to treatment protocols.1 Thus, the
majority of neurogenic bladder patients are not
good candidates for ureterocystoplasty. This is
reinforced by Husmann et al.’s study where 46
of 64 patients had neurogenic bladder and 47 of
64 patients required re-augmentation.7 In Johal
et al.’s study where only 2 of 17 patients had
neurogenic bladder, 76% of patients did not need
re-augmentation. As pointed out by Johal, patients
with PUV tend to have better outcomes after
ureterocystoplasty.8 PUV represents the best patient
population for ureterocystoplasty as hypertrophic
and hyperplastic changes to the detrusor results
in a hyper-contractile, low compliance and small
capacity bladder. This is frequently associated with
severe hydroureteronephrosis and VUR. Obstructive
uropathy results in kidney dysfunction and failure to
concentrate urine, causing polyuria. High volumes
of urine cause deterioration of renal and bladder
functions even after timely PUV ablation. Patients are
left with a largely dilated ureter and nonfunctioning
kidney, giving ample tissue to augment the poorly
compliant and small bladder.9

In this case report, we describe a recent suc-
cessful application of the Teapot ureterocystoplasty
technique. This technique of maintaining the distal
ureter has been described few times but is valuable
to preserve the blood supply to the ureteric tissue
acting as an augment. While ureterocystoplasty does
avoid the complications of using bowel with tra-
ditional enterocystoplasty, it has limited indications
and PUV patients with small capacity, high pressure
bladders appear to be the ideal candidates for this
procedure.

Additionally, in this case report, we sought
the perspective of the family who expressed their
gratitude for “saving their son’s life”. They also
highlighted the multidisciplinary care they received
from Urologists, Nephrologists, other physicians and
allied health providers and the length of follow up
over many years as vital aspects of their child’s
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care. This study obtained informed consent from the
patient’s parent, which is documented and available
in the supplementary materials.
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