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Introduction: Ureteropelvic junction obstruction is often associated with renal calculus

formation. However, there is no report of using robot-assisted laparoscopic pyeloplasty

combined with percutaneous endoscopic surgery for ureteropelvic junction obstruction

and renal calculi in a partial duplex system.

Case presentation: A 19-year-old female patient with lower moiety ureteropelvic

junction obstruction and renal calculi in a partial duplex system was referred to our

hospital because of left lumbar pain, left acute pyelonephritis, and an increase in left

renal calculi during follow-up at the referral hospital. To prevent the complication of

percutaneous nephrolithotripsy following pyeloplasty, robot-assisted laparoscopic

pyeloplasty combined with percutaneous endoscopic surgery was performed. Two years

after surgery, the patient reported no left lumbar pain.

Conclusion: The combination of robot-assisted laparoscopic pyeloplasty and

percutaneous endoscopic surgery can be proposed as a safe and less-invasive treatment

option for ureteropelvic junction obstruction and renal calculi in a partial duplex system.

Key words: duplex system, percutaneous endoscopic surgery, pyeloplasty, renal

calculi, ureteropelvic junction obstruction.

Keynote message

The simultaneous treatment of ureteropelvic junction obstruction and renal calculi in a partial
duplex system is challenging. However, we safely performed robot-assisted laparoscopic pye-
loplasty combined with percutaneous endoscopic surgery because of robotic superiority over
conventional laparoscopic pyeloplasty owing to the delicate nature of the procedure. We
believe the simultaneous treatment can be proposed as a safe and less-invasive treatment
option for ureteropelvic junction obstruction and renal calculi in a partial duplex system.

Introduction

UPJO is the common obstructive pathology of the upper urinary tract.1 Patients with UPJO
have a 16–30% chance of concomitant calculus.2 Because UPJO in a duplex system is an
uncommon anomaly, reported in 2–7% of patients with UPJO,3 UPJO complicated with renal
calculi in a duplex system is extremely rare.

Herein, we report a case of lower moiety UPJO and renal calculi in a partial duplex system
in a 19-year-old female patient who was successfully treated using a combination of RALP
and percutaneous endoscopic surgery.

Case presentation

A 19-year-old female patient was referred to our hospital with left lower moiety UPJO and
left renal calculi in a partial duplex system due to left lumbar pain, left acute pyelonephritis,
and an increase in left renal calculi.
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Abdominal CT revealed multiple left renal calculi (Fig. 1a)
and left partial duplex system with lower moiety UPJO
(Fig. 1b). A diethylenetriaminepentaacetic acid scan revealed
obstructed drainage at the UPJ, although DRF assessed using
a dimercaptosuccinic acid scan was 50.6% for the left kidney
and 21.0% for the lower moiety. Therefore, we performed
RALP combined with percutaneous endoscopic surgery.

RALP was performed with a retrocolic approach using an
8-mm camera port, two 8-mm working ports, and an addi-
tional 5-mm port for assistance. When Gerota’s fascia was
incised near the lower edge of the left kidney, a Y-shaped left
ureter, which was the site of confluence of the upper and
lower moiety ureter, was identified just below it (Fig. 2a). No
crossing vessels were observed around the lower moiety UPJ.
The left lower renal pelvis was lifted upward using a 2-0
Vicryl and the lower renal pelvis was incised, after which a
6-F flexible ureteroscope (Viper-M®, Richard Wolf, Tokyo,

Japan) was inserted into the renal pelvis through the assistant
port (Fig. 2b). The left renal calculi were retrieved using bas-
ket forceps (NCircle®, Cook Medical Japan, Tokyo, Japan)
(Fig. 2c) and placed into the specimen retrieval bag (EZ
PURSE®, Hakko Co., Nagano, Japan).

After spatulating on the common ureter where it was
excised from the UPJ (Fig. 2d) and completely resecting the
UPJ tissue, we performed an anastomosis of the dorsal side
of the lower pole pelvis and common ureter using 6-0 mono-
cryl. We then placed a 4.8-F 24-cm-long ureteral stent in an
antegrade fashion and confirmed the appropriate stent posi-
tioning (Fig. 2e). Subsequently, the anastomosis of the ven-
tral side of the lower pole pelvis was completed (Fig. 2f),
and Gerota’s fascia was sutured using 5-0 Vicryl. The bag
was removed from the umbilical port wound. The ureteral
stent was removed 4 weeks postoperatively. Postoperative CT
revealed no lower moiety UPJO or dilatation of the upper

Fig. 1 CT findings at the time of referral to our

hospital. (a) Plain CT in the transverse plane

reveals left renal calculi (arrowheads) in the lower

calyx and hydronephrosis of the left lower moiety.

(b) Three-dimensional CT in the coronal plane

revealing a UPJO (arrow) of the lower moiety. The

asterisk indicates the renal pelvis of the lower

moiety.

Fig. 2 RALP (a, d–f) and percutaneous endoscopic surgery findings (b, c). (a) A Y-shaped left ureter, which is the site of the confluence (arrowhead) of upper and

lower ureters, is identified near the lower edge of the left kidney. The arrow indicates a lower moiety UPJO. The asterisk indicates the renal pelvis of the lower

moiety. (b) A 6-F flexible ureteroscope (star) is inserted into the incision of the renal pelvis through the assistant port. (c) The left renal calculus of the lower calyx

is retrieved using basket forceps. (d) The common ureter (arrowhead) is spatulated longitudinally beyond the UPJ by grasping the tissue of UPJ to be excised. (e)

A dilute methylene blue solution injected into the bladder through the Foley catheter flows out from the renal pelvic end of the ureteral stent. (f) The anastomosis

is completed. The arrow indicates the ventral sutured line between the lower pole pelvis and the common ureter.
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moiety ureter (Fig. 3a,b). Two years after the operation, the
left DRF was preserved, and the patient had no left
lumbar pain.

Discussion

UPJO can be accompanied by nephrolithiasis because of
obstruction of the renal collecting system, with resultant uri-
nary stasis and delayed washout of crystalline aggregates,
thus promoting calculus formation.2 Open pyeloplasty and
pyelolithotomy have long been the gold standard therapy for
UPJO and renal calculi.2 However, minimally invasive lapa-
roscopic or robot-assisted techniques have recently been used
as alternatives for therapy.4–6 To our knowledge, this is the
first report of combining RALP and percutaneous endoscopic
surgery for lower moiety UPJO and renal calculi in a partial
duplex system.

Surgical methods for UPJO in a duplex system are dis-
membered pyeloplasty or ureteropyelostomy/pyelopyelost-
omy, depending on the site of ureteral confluence.3 We chose
end-to-side pyeloureterostomy because the length of the
lower moiety ureter was short in the present case.

LP for UPJO in a duplex system has been successfully
performed.7 However, it is challenging for several reasons.
First, effective visual development for the surgical site around
the UPJ is difficult because the pelvis of the lower moiety is
not sufficiently lifted. Second, when the lower moiety ureter
is short, the UPJ tissue has to be resected delicately. Third, it
is difficult to spatulate the common ureter longitudinally
because the mobility of the sparing common ureter is poor.
Although only five cases of RALP for UPJO in a duplex sys-
tem have been reported,8–11 we performed RALP successfully
because of its superiority over conventional LP owing to the
delicate nature of the procedure. However, the operator has
no sense of touch in robotic surgery contrary to open surgery
and laparoscopic surgery. Therefore, it is crucial not to force
and tear the renal pelvis based on visual information when
the incision site of the renal pelvis is close to the renal paren-
chyma especially in the case with a partial duplex system.

Percutaneous endoscopic surgery combined with LP or
RALP has recently been performed and can prevent compli-
cations of percutaneous nephrolithotripsy, including nephrost-
omy tract bleeding, because the endoscope can reach the
renal calculi through trocars and renal pelvic incisions with-
out puncturing the renal parenchyma.4–6 Concerning

endoscopic equipment, a rigid nephroscope is easy to manip-
ulate and can readily enter almost all calyces in a fully disso-
ciated kidney.4 However, a flexible endoscope may also be
used for easy access to inferior calyx stones because the
infundibulopelvic angle is sufficiently large when the endo-
scope passes through the renal pelvis incision.5,6 It appears
preferable to extract renal calculi without lithotripsy because
lithotripsy carries the risk of outflow of calculus fragments
and bacteria in the calculus into the abdominal cavity; more-
over, its impact is unclear.4,5 Therefore, it is desirable to per-
form simultaneous surgery when renal calculi are small
enough to be extracted through a renal pelvic incision with-
out lithotripsy.

Conclusion

The combination of RALP and percutaneous endoscopic sur-
gery can be proposed as a safe and less-invasive treatment
option, although surgical management should be fully consid-
ered based on individual anatomy of the UPJO and condition
of the renal calculi in a partial duplex system.
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Fig. 3 Postoperative CT findings. CT-delayed

urography in the transverse plane (a) and three-

dimensional CT in the coronal plane (b) revealing

no lower moiety UPJO. The arrowhead indicates

the common ureter where the upper and lower

moiety ureter meet. There is no stricture at the

anastomosis (arrow) and no dilatation of the

upper moiety ureter. Asterisks indicate the renal

pelvis of the lower moiety.

392 © 2023 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association.

H NISHIO ET AL.



Registry and the Registration No. of
the study/trial

Not applicable.

References

1 Kohno M, Ogawa T, Kojima Y et al. Pediatric congenital hydronephrosis
(ureteropelvic junction obstruction): medical management guide. Int. J. Urol.
2020; 27: 369–76.

2 Skolarikos A, Dellis A, Knoll T. Ureteropelvic obstruction and renal stones:
Etiology and treatment. Urolithiasis 2015; 43: 5–12.

3 Rubenwolf P, Ziesel C, Beetz R, Kamal MM, Th€uroff JW, Stein R. Presenta-
tion, management and long-term outcome of ureteropelvic junction obstruc-
tion in duplex kidneys. J. Urol. 2015; 194: 427–32.

4 An L, Xiong L, Chen L, Ye X, Huang X. Concomitant treatment of uretero-
pelvic junction obstruction complicated by renal calculi with laparoscopic
pyeloplasty and pyelolithotomy via 19.5F rigid nephroscope: a report of 12
cases. J. Invest. Surg. 2022; 35: 77–82.

5 Yang C, Zhou J, Lu ZX et al. Simultaneous treatment of ureteropelvic junc-
tion obstruction complicated by renal calculi with robotic laparoscopic sur-
gery and flexible cystoscope. World J. Urol. 2019; 37: 2217–23.

6 H€uttenbrink C, Kelm P, Klein T, Distler F, Pandey A, Pahernik S. Combina-
tion of robotic pyeloplasty and percutaneous renal surgery for simultaneous
treatment of ureteropelvic junction obstruction and calyx stones. Urol. Int.
2021; 105: 637–41.

7 Kawamura Y, Hanada I, Higure T et al. Laparoscopic pyeloureterostomy for
ureteropelvic junction obstruction occurring in incomplete ureteral duplication
of the solitary kidney. IJU Case Rep. 2021; 4: 155–8.

8 Nayyar R, Gupta NP, Hemal AK. Robotic management of complicated ure-
teropelvic junction obstruction. World J. Urol. 2010; 28: 599–602.

9 Bora GS, Parmar K, Mavuduru RS. Robot-assisted pyeloplasty for pelvi-
ureteric junction obstruction of lower moiety in partial duplex system: a tech-
nical challenge. Indian J. Urol. 2016; 32: 314–6.

10 Baek M, Au J, Huang GO, Koh CJ. Robot-assisted laparoscopic pyeloureterost-
omy in infants with duplex systems and upper pole hydronephrosis: variations
in double-J ureteral stenting techniques. J. Pediatr. Urol. 2017; 13: 219–20.

11 Numakura K, Muto Y, Saito M, Narita S, Inoue T, Habuchi T. Robot-
assisted laparoscopic pyeloplasty for ureteropelvic junction obstruction with
duplex system. Urol. Case Rep. 2020; 30: 101138.

© 2023 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association. 393

RALP for lower moiety UPJO with renal calculi


	Outline placeholder
	iju512630-fig-0001
	iju512630-fig-0002
	iju512630-fig-0003

	 References
	iju512630-bib-0001
	iju512630-bib-0002
	iju512630-bib-0003
	iju512630-bib-0004
	iju512630-bib-0005
	iju512630-bib-0006
	iju512630-bib-0007
	iju512630-bib-0008
	iju512630-bib-0009
	iju512630-bib-0010
	iju512630-bib-0011


