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Abstract

In patients with bladder cancer, ureterosigmoidostomy has been used as a form of urinary diversion, and uri-
nary lithiasis has been reported as a complication. A patient with a large bilateral kidney stone and uretero-
sigmoidostomy diversion is described. In 2012, a 61-year-old man had a cystectomy due to bladder cancer. He
was lost to follow-up after presenting to the emergency department in 2016 with right flank pain and fever.
Computed tomography (CT) scan reveals bilateral staghorn calculus. A bilateral percutaneous nephrostomy
was performed. The patient was planned for bilateral percutaneous nephrolithotomy (PCNL). He declined,
therefore we proposed External Shock Wave Lithotripsy (ESWL). The right kidney stone was removed, but the
left kidney stone did not alter after 7 ESWL sessions, thus PCNL was scheduled. The middle calyx was punc-
tured under fluoroscopic guidance through the nephrostomy in Valdivia’s modified position. Two 0.035” hy-
drophilic guide wires were passed down the renal pelvis and ureter until it ureterosigmoidostomy union was
reached. Dilation was carried out with Nephromax. An Amplatz 30 Ch was placed. The holed stone was then
fragmented with Laser Holmium. PCNL tubeless was performed. He was discharged two days after surgery.
PCNL tubeless was performed. The hospital stay was two days. CT control two months later: Lower pole 5 cm
hematoma, the residual stone of 4 mm in the upper calyx. After resolving the renal hematoma, the residual
stone will be dealt with ESWL.
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This technique has been criticized for the postoperative
complications, perhaps the most important is that most pa-
tients develop pyelonephritis at some time, struvite renal
lithiasis, because they are strongly associated with urinary
tract infections (UTIs) with urea-splitting organisms, hy-
perchloremic metabolic acidosis and they always have
some anal leakage of a malodorous mixture of feces and
urine [3].

The principal issue with the use of the bowel in the uri-
nary diversion is that the bowel continues to produce
mucus and continues to perform its main physiological
function of secretion and re-absorption [4].

Patients that have ureterosigmoidostomy must be watched
closely. They need a low sodium chloride diet to reduce

Introduction

Ureterosigmoidostomy has been used as a form of urinary
diversion in patients with bladder cancer. Urinary lithiasis
has been reported as a ureterosigmoidostomy complica-
tion in 3-40% of the cases in recent series. The main
causes are bacterial colonization and metabolic derange-
ments due to urinary diversion [1].

Ureterosigmoidostomy was probably first used in about
1,852 by Simon for exstrophy of the urinary bladder [2].
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their chloride intake to avoid acidosis. They must be given
sodium potassium citrate once or twice per day and an
alkalinizing therapy with oral sodium bicarbonate 1-2 g
three times a day [3].

Case report
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We report the case of a 61 years old man who submitted
to cystectomy and ureterosigmoidostomy in 2012 due to
bladder cancer. After the surgery, he was lost to follow up
and in 2016 he presented to the emergency department
with right flank pain and fever. The main laboratory find-
ings were anemia, leukocytosis, hyperchloremic metabolic
acidosis, and increased serum creatinine.

A computed tomography scan showed bilateral staghorn
stones.

Two bilateral ultrasound-guided percutaneous nephrosto-
mies were performed to relieve obstruction and fever.
Once the patient recovered from his acute pathology,
bilateral PCNL access was offered to him, but he denied
it. So bilateral ESWL was performed. The right staghorn
lithiasis was completely disintegrated after 5 sessions (for
each session: 3,000 shocks were delivered at a frequency
of 100/min approximately) and the homolateral nephros-

Figure 1. CT coronal pla

Figure 2. CT coronal plane. Lower calyx lithiasis.

tomy was removed but, after 7 ESWL sessions over the
left kidney lithiasis, any changes were evidence on X-Ray
(each session: 3,000 shocks were delivered at a frequency
of 100/min approximately, but no expulsive fragments
were evidenced). A new computed tomography scan was
performed showing a staghorn stone that filled the renal
pelvis (32 x 20 mm, 975 Hounsfield units (HU), superior
(35 x 18 mm, 1000 UH) and inferior renal calyces (24 X
23 mm (903 HU) (Figure 1-3).

Once at that point, we advised the patient to reconsider
PCNL and he accepted.

Two weeks previous urine culture revealed multi-drug re-
sistant Klebsiella pneumonia and the antibiotic was started
then according to the results (Meropenem 1 g iv/12h X
7 d, according to renal function). Five days after having
finished the antibiotic, the urine culture control did not
evidence of any germs.

Figure 3. CT coronal plane. Renal pelvis lithiasis.

Figure 4. Nephrostomy tube was placed in the renal kidney and
upper calyx, lower calyx, and renal pelvis lithiasis..
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On the day of the surgery, in the Galdakao-modified
Valdivia position, we performed an antegrade pyelogra-
phy through the left nephrostomy tube showing the hy-
dronephrotic changes, the lithiasis, and filling of the rectal
ampulla (Figure 4). Because of the location and magnitude
of lithiasis, the lower calyx was chosen to puncture using
the “bull’s eye” technique, but the hydrophilic guidewire
did not progress probably because it was an excluded
calyx, not despite using the ultrasound. So we decided to
insert two ZIP wire™ Hydrophilic Guide Wire® through
the nephrostomy tube one guided up to the upper pole (for
tract dilation) and the other guided down to the ureter (for
safety). After that, the nephrostomy was replaced and we
introduce a Nefromax” for a “single-step” dilation tech-
nique till 30 F, an Amplatz sheath was then placed.

The calculus in the renal pelvis and upper calyx was
identified by a rigid nephroscope, and fragmentation was
performed by Holmium laser (Auriga 30 W. 2500 MJ, 12
Hz). Significant fragments were retrieved by a grasper.
The lower and the residual upper calyx stones were re-
moved using the flexible cystoscope, Holmium laser
(Auriga 30 W. 2000-2500 MJ, 10 Hz), and a grasper. After
complete stone removal, an inspection of the calyces and
ureter was performed by anterograde pyelography. Once
we evidenced no residual stone, we removed the Amplatz
sheath performing an NPLC tubeless. The postoperative
course was successful. No active bleeding (preoperative
hemoglobin of 13 g/dl and postoperative of 11.4 g/dl) and
no fever. He was discharged two days after surgery.

Stone analysis was performed showing a mixture of mag-
nesium and ammonium phosphate (struvite) 34%, calcium
carbonate apatite 47%, and calcium oxalate (19%), this
last component is rarely developed in corals [5].

Two weeks later post-surgery CT scan control showed a
5 cm hematoma in the lower pole and a 5 mm residual
lithiasis in the upper calyx (Figure 5). The hemoglobin
was 12 g/dl. Conservative management of the hematoma

Figure 5. Hematoma at de lower pole.

with ultrasound and a blood test in the second and seventh
month after surgery was decided. Once it was reabsorbed,
the residual lithiasis was resolved with extracorporeal
shock wave lithotripsy.

Stone analysis revealed a mixed type stone, composed of
struvite and apatite.

Discussion

It is well-established that patients undergoing urinary
diversion are at amplified risk of calculi formation. Re-
ported prevalence varies between 3% and 43% [1-4, 6].
When urine is in contact with the bowel wall, ammonia,
hydrogen, and chloride are also reabsorbed. Chronic Aci-
dosis develops from excess reabsorption of ammonium
chloride across the colonic mucosa.

Besides, patients undergoing urinary intestinal diversion
are at increased risk for upper tract stones formation as
well as calculi within the diversion segment for many rea-
sons such as chronic bacteriuria (colonization rates range
from 14 to 96%), urinary reflux, and the possibility of the
presence of foreign bodies such as staples or sutures that
can act as a nidus for stone formation; apart from the hy-
perchloremic metabolic acidosis patient status [6].

The colon has an abundant luminal anion exchanger that
absorbs chloride and secretes bicarbonate. Thus, when
chloride-rich urine enters the colon, the chloride is ab-
sorbed in exchange for bicarbonate, resulting in bicar-
bonate loss, and chloride retention [7]. The prolonged
contact of urine with the intestinal surface encourages the
exchange of chloride with bicarbonate. The resulting sys-
temic acidosis causes impaired calcium reabsorption from
the proximal tubules and decreased renal production of ci-
trate. There exists also an increase in citrate absorption by
the bowel segments. All of this results in hypercalciuria,
hypocitraturia, alkaline urine, and abundant ammonium
and phosphate ions, each of which promotes stone forma-
tion. Besides, the loss of bicarbonate results in acidosis
and hypercalciuria, resulting in calcium stones [1-4, 6].
There are several treatment options for managing urinary
stones. Percutaneous nephrolithotomy is the preferred
option for treating complex kidney stones, large volume
stones, or after the failure of other less invasive therapeu-
tic alternatives [8, 9].

Besides is the best option for treating renal stones in
patients with urinary diversion. Although PCNL is an ef-
ficient and safe technique, it may be a demanding proce-
dure in case of urinary diversion.

Despite these newer management techniques, the recon-
structed urinary tract poses a variety of challenges, and
gaining percutaneous access is one of them, it is a dif-
ficult step. A detailed study of the anatomy previous to
the surgery, cross-sectional imaging with CT and other
techniques, if it is possible, and a thorough study of the
pyelography during the surgery is essential in surgical
planning.

The appropriate management of calculi in patients with
urinary diversions must be individualized. With a priority
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on minimally invasive procedures. Little is available in
published reports regarding the outcomes of PCNL in this
specific patient population. Most of the literature is case
reports, there is no large series of patients that allows us to
follow during the procedure.

As we say, there is not exist step-by-step guideline in
these cases. Identifying the neo-ureteral orifices is not
mandatory, in our case we decided not to perform a retro-
grade pyelography to avoid the risk of bacteriemia [10].
Puncture of the collecting system is necessary to obtain
primary access and to perform a pyelography that allows
surgery. There is no standard position, prone or supine
(Galdakao modified) when performing PCNL. We are
used to the second one, and so we proceeded with this pa-
tient.

In normal PCNL we are used to operating with a safety
guide that threads the patient (usually, from de kidney to
the urethra) but in that case, due to the risk of bacteriemia,
we decided not to thread the patient and instead of that,
two guides, one for safety and the other for work, were
used. At that time, we did not have the Miniperc set, so
we used a single dilatation step technique (Nefromax®) till
30F.

We are used to and feel safe performing tubeless PNL, so,
as such, we proceeded in the same way, once performing
an anterograde pyelography after having finished the sur-
gery. The patient was discharged two days after surgery.
The post-surgery CT showed a lower pole 5 cm hematoma
and a residual stone of 5 mm in the upper calyx. After re-
solving the renal hematoma (ultrasound follow), the resid-
ual stone will be dealt with ESWL. Intraoperative bleed-
ing may result from trauma renal parenchyma or injury to
the perinephric vessels [11]. It has been reported that the
size of stones and stone complexity are important factors
for severe vessel injury besides, the number of calyceal
punctures is one of the predictive factors of intraoperative
bleeding in PCNL [12]. Moreover, the use of a rigid neph-
roscope may injure the renal parenchyma, resulting in
increased bleeding [13]. In our patient, probably, the big
size stone, the unsuccessful attempt to puncture the lower
calyx, and the use of a rigid nephroscope to reach the ca-
lyces occupied by the stone favored the renal hematoma.
Given that there was no clinical or analytical repercussion,
with a decrease in hemoglobin, conservative management
with ultrasound follow-up was done.

Conclusions

Surgical management of renal stone disease in patients
with urinary diversion requires detailed evaluation and
individualized consideration depending on stone location
and burden, diversion type, and surgeon’s experience.
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