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Cystinuria is an inherited disease, and the defective reabsorption of cysteine causes often requires operations for
large urinary stones from childhood. It is rare to be diagnosed only with bladder stones and essential to select an
operative procedure according to the age of the patient and the size of the stone.

We report the case of a 2-year-old boy with cystinuria diagnosed with a large bladder stone and investigate the

efficacy of transurethral cystolithotripsy assisted by percutaneous evacuation. Additional genetic analysis for the
entire family revealed benefit for the life-span treatment of cystinuria.

Introduction

Cystinuria is an inherited disease known for the mutations in two
genes (SLC7A9 and SLC3A1), characterized by the formation of cystine
stones.’ This disease often causes serious issues in both surgical man-
agement because the stones are larger and preventative medicine
because the frequency of recurrences is higher than other types of kid-
ney stones. In this article, we report a case of pediatric cystine bladder
stone treated by a novel surgical technique, transurethral cystolitho-
tripsy (TUCL) assisted by percutaneous evacuation. Additionally, a ge-
netic analysis was performed for the patient and his family.

Case presentation

The patient was a healthy 2-year-old boy, who was the third child of
healthy parents. His parents and sisters had no history of urinary stones.
He was referred to our hospital due to urinary tract infection (UTI).
Urinary sediments contained over 100 leukocytes per high-power field.
Blood examination showed elevated levels of C-reactive protein (23.5
mg/dL) and 20,500 leukocytes/pL. An abdominal X-ray image and
computed tomography (CT) revealed a stone (30 mm) in the bladder
(Fig. 1A, B, and C). We diagnosed the condition as UTI with a bladder

stone, and the patient was administered ceftriaxone. After explaining
treatment options to his parents and btaining their consent, we per-
formed TUCL assisted by percutaneous evacuation.

Under general anesthesia, a 7.5 Fr nephroscope (KARL STORZ Inc.,
Tuttlingen, Germany) was inserted into the bladder. A percutaneous
tract was created using a 14 G intravenous needle, which was inserted
under ultrasound-guided direct vision from the nephroscope (Fig. 2A).
Then, we performed lithotripsy with a holmium:YAG laser (Quanta
System Inc., Milan, Italy), which was applied with 5-10 W. After the
fragmentation, we dilated the percutaneous tract up to 9.5 Fr using a
one-step dilator and placed an 8.5/9.5 Fr metal sheath (KARL STORZ
Inc.) (Fig. 2B). The stone fragments were completely extracted from the
tract. Finally, the 8.5/9.5 Fr metal sheath was removed, and only a
urethral catheter was placed. Six days after the surgery, the urethral
catheter was removed, and voiding cystourethrography was performed,
which showed no vesicoureteral reflux (VUR) or urethral stricture
(Fig. 3A and B).

The stone was composed of cystine, and the patient’s 24-h urine
collection results revealed that the urinary concentration of cystine was
538.8 pmol/day. Thus, a diagnosis of cystinuria was established.

Thereafter, we collected urine samples from his family for 24 hours.
The results of urinary cystine concentration in the father, mother, eldest
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Fig. 1. Preoperative abdominal X-ray (A) and computed tomography (B) show
a bladder stone (30 mm).

Fig. 2. Intraoperative pictures of the transurethral cystolithotripsy combined
with cystostomy. (A) Pre-lithotripsy with 14 G intravenous catheter. (B) Post-
lithotripsy with 8.5/9.5 Fr sheath.

Fig. 3. Postoperative voiding cystourethrography shows (A) no vesicoureteral
reflux and (B) no urethral stricture.

daughter, and second daughter were 517.3, 506.9, 22.4, and 14.6 pmol/
day, respectively. Given that his parents had high urinary cystine con-
centrations, genetic analysis was performed for the patient and his
family. The patient had a c.1533C > T (P482L) homozygous mutation on
chromosome 19. His parents had the same mutation but were hetero-
zygous, whereas his sisters had no such mutation.

Discussion

Cystinuria is characterized by the defective reabsorption of cysteine,
lysine, ornithine, and arginine in the brush border membrane of the
proximal renal tubule and in the epithelial cells of the gastrointestinal
tract and is caused by mutations in two genes, SLC3A1 and SLC7A9.
Recurring urinary stones with high cystine concentration are formed in
this disease, which accounts for 6%-8% of all urinary stones in
children.’

In general, bladder stone formation in children starts with poor
nutrition and frequent UTI secondary to high-grade VUR.” Primary
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bladder stones have almost disappeared in developed countries owing to
increased access to a balanced diet.” In our case, neither nutritional nor
anatomical abnormalities including VUR were found to be the primary
cause of the bladder stone. Interestingly, a retrospective image screening
revealed a 1 cm renal pelvic stone in an ultrasound image taken 2
months before the patient visited our clinic; we then found a 3 cm
bladder stone with a nucleus of 1 cm using abdominal radiography and
CT (Fig. 1C). Therefore, we speculated that the urinary stone formed in
the kidney due to cystinuria had reached the bladder and grown without
being excreted. Previous research has indicated that the size of the
urethra is relatively small compared with that of the ureter in children,’
suggesting that our patient might have had some difficulty passing the
bladder stone through his urethra.

Surgical operations applicable for children with bladder stones are
open cystolithotomy (CL), percutaneous cystolithotripsy (PCCL), and
TUCL.? CL is a technique that has been used for a long time; it can be
performed on any stone and allows for easy collection of stones. On the
other hand, PCCL and TUCL, which require a significantly shorter hos-
pital stay compared to that for CL, had become alternative methods to
CL in the last few decades. However, prior studies reported that post-
operative complications such as paralytic ileus and abdominal disten-
tion owing to the escape of irrigating fluid into the abdominal cavity
increased with the percutaneous approach. Additionally, the application
of a transurethral approach is sometimes limited in children with a
narrow urethra. In this case, TUCL assisted by percutaneous evacuation
could be safely performed with percutaneous access under the endo-
scopic vision and allowed for a more efficient collection of fragments
compared with either treatment. Thus, this technique is applicable to a
wider range of stone sizes, and therefore, we believe that it is an effective
surgical procedure for pediatric bladder stones.

We also examined genetic mutations in this patient as well as his
family members. In a cohort of Japanese cystinuria patients, the
¢.1533C > T (P482L) mutation in SLC7A9 was present in over 80% of
the cases.” In this case, the patient and his parents had a homozygous
and heterozygous P482L mutation, respectively. On the other hand, his
sisters had no such mutation, suggesting that they had no risk of
developing cystinuria. However, the patient and the parents required
close follow-up and were recommended increased fluid intake, since the
heterozygous P482L mutation has been reported to be a risk of stone
formation.”

Conclusion

TUCL assisted by percutaneous evacuation is an effective procedure
for large pediatric bladder stones. We can obtain useful information for
onset prevention and early diagnosis by genetic analysis of patients with
cystinuria and their families.
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