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1. Introduction
Ureteral strictures represent a common urological challenge, of-
ten requiring repeated interventions. This case report presents a 
patient with bilateral ureteral strictures who successfully under-
went staged bilateral robotic-assisted ureteral reconstruction us-
ing a buccal mucosa graft (BMG). In recent years, significant 
advancements in minimally-invasive techniques and technologies 
have transformed the treatment of ureteral strictures. Historically, 
the management of these strictures often required open surgery, 
however, the introduction of minimally-invasive techniques has 
allowed for effective treatment in most patients without the neces-
sity to use open procedures [1]. 

The robotic repair of ureteral stenosis has emerged as a useful 
treatment option for strictures unsuitable for endoscopic resolution 
demonstrating good results, lower morbidity and faster recovery 
than open techniques. Depending on the strictures length and loca-
tion, reconstructive options are reimplantation, psoas hitch, Boari 
flap, ureteroureterostomy, appendiceal onlay flap, buccal mucosa 
graft (BMG) ureteroplasty, ileal replacement or renal auto-trans-
plantation. The robotic approach offers a magnified vision and the 
possibility of adding near-infrared fluorescence (NIRF) imaging, 
indocyanine green (ICG), and FireflyTM to facilitate the tech-
nique [2]. Robotically-assisted laparoscopic techniques may be 
used for proximal-to-distal ureteral strictures [3]. There is a rapid 
expansion of robotic ureteral reconstructive techniques, platforms, 
and adjunctive technologies, enabling more efficient, safer and 

novel surgical approaches that could not be done in the past. For 
instance, indocyanine green use allows rapid, precise location of 
ureteral stenosis and determination of tissue perfusion. Multi-im-
age display allows the surgeon to integrate the robotic field and 
ureteroscopic images. Novel robotic surgical techniques, such as 
buccal mucosa ureteroplasty, are changing the treatment algorithm 
for ureteral strictures [4].  Recent reports have described the effica-
cy of robotic BMG ureteroplasty and the utilization of near-infra-
red fluorescence to assist with precise identification of the ureteral 
stricture margins. BMG ureteroplasty is well-suited for ureteral 
reconstruction as it allows for minimal disruption of the delicate 
ureteral blood supply and facilitates a tension-free anastomosis. 
This technique is particularly useful in patients with long ureter-
al strictures not amenable to ureteroureterostomy and in patients 
with a recurrent ureteral stricture after a previously failed ureteral 
reconstruction [5].

1.1. Patient Description

A 66-year-old male patient with a long-standing history of nephro-
ureterolithiasis, who had undergone multiple urological interven-
tions, including repeated ureteroscopies (URS) and extracorporeal 
shock wave lithotripsy (ESWL), was presented with bilateral ure-
teral stenosis, which made several double-J (DJ) stent placements 
and exchanges necessary to preserve kidney function. Most likely, 
the patient developed bilateral ureteral stricture due to repeated 
urgent endourological procedures and the associated inflammato-
ry responses (Figure 1). In February 2023, the patient underwent 
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robotic-assisted ureteral reconstruction with a buccal mucosa graft 
for a 3 cm stricture in the right ureter. The postoperative course 
was largely uneventful, apart from a necessary DJ stent change due 
to obstruction and temporary hydronephrosis, as well as a single 
urinary tract infection. Overall, the reconstruction was successful, 
with no long-term complications. In June 2023, the left ureter, 
which had three separate strictures, was also addressed with robot-
ic-assisted reconstruction by the same surgeon (KDS) as the initial 
one using a buccal mucosa graft, each patch 0.5cm larger than the 
initial stricture. Postoperatively, the patient experienced transient 
hydronephrosis and a failed DJ stent placement which necessitated 
a percutaneous nephrostomy to preserve kidney function (Figure 
2).  Significant concern arose regarding the success of the second 
reconstruction, prompting consideration of the classic ileal replace-

ment approach. However, by December 2023, antegrade imaging 
unexpectedly revealed that the reconstructed ureter had reopened 
without further surgical intervention—an outcome not previously 
documented in surgical literature. After four months of nephrosto-
my support, a follow-up ultrasound confirmed good drainage with-
out recurrence of hydronephrosis. With no evidence of significant 
obstruction, the nephrostomy was permanently removed. During 
the follow-up (Oct. 2024, (15 months after the initial surgery and 
10 months after the removal of the left nephrostomy) kidney func-
tion scintigraphy (Figure 3) showed 47% left and 53% right renal 
function without any sign of obstruction along the recovered cre-
atinine and glomerula filtration rate (GFR). The patient remained 
asymptomatic, demonstrating that the buccal mucosa graft healed 
and became functional over time without additional surgery.

Figure 1: Patched X-Rays as result of retrograde contrast media injection demonstrating the urethral strictures bilateral (Jan. 2023, Left=L).
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Figure 2: Patched X-Rays from the percutaneuos puncture of the lower clix of the left kidney, demonstrating the stricture of the mid ureter (top part of 
the picture) and retrograde contrast application (lower part of the picture) demonstrates the same stricture of the left ureter (Sep. 2023, L=Left).

Figure 3: The kidney functional szintigraphy (Oct 2024, 16 months after surgery) shows recovered normal kidney function.
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2. Discussion
Traditionally, complex ureteral strictures were managed through 
open surgery, which posed higher risks of morbidity and resulted 
in longer recovery times. However, with advancements in min-
imally invasive robotic-assisted surgery, the treatment landscape 
has transformed, offering safer alternatives with quicker recov-
ery and fewer complications [2].  The use of buccal mucosa graft 
(BMG) in urology has become increasingly popular due to several 
advantageous characteristics: ease of harvest, excellent surgical 
handling, lack of hair, compatibility in wet environments, and its 
early in-growth and graft survival. These features make BMG an 
ideal substitute for ureteral reconstruction, endearing it to the field 
of reconstructive urology [6]. This procedure is a safe and feasi-
ble for ureteral reconstruction that can serve as another choice for 
managing long, complex ureteral strictures [7]. In this particular 
case, the buccal mucosa graft enabled precise reconstruction of the 
ureters while preserving and securing its blood supply and ensuring 
a tension-free anastomosis, which is critical for proper healing and 
long-term patency. Additionally, the use of robotic-assisted surgery 
allowed for improved visualization and precision, minimizing the 
risk of complications. The integration of near-infrared fluores-
cence (NIRF) with indocyanine green (ICG) further enhanced this 
precision by helping to identify the stricture margins and ensur-
ing adequate perfusion of the graft and surrounding tissues. This 
advanced technology reduced the likelihood of ischemia-related 
complications, contributing to better post-operative outcomes [5]. 
This case illustrates the advantages of robotic-assisted techniques 
for managing complex bilateral ureteral strictures and highlights 
the role of buccal mucosa graft (BMG) ureteroplasty in restoring 
urinary drainage in severe cases. Notably, there was considerable 
uncertainty regarding the success of the left ureter reconstruction. 
The nephrostomy served as a crucial bridging solution, preventing 
further deterioration of renal function during the healing period. 
Just before contemplating a classic ileal replacement, antegrade 
contrast imaging revealed unexpectedly that the reconstructed ure-
ter had reopened and was functioning. This remarkable outcome 
had not been reported with other surgical approaches. Although 
initial assessments suggested possible BMG failure, it ultimately 
healed and became functional. This case underscores the potential 
for BMG to integrate and recover over time, which may alleviate 
the need for additional surgical interventions. The successful out-
come, achieved after a four-month waiting period when improve-
ment is usually not anticipated, points to the possibility that BMGs 
possess an underexplored regenerative capacity. It is conceivable 
that similar cases went unrecognized due to insufficient post-op-
erative observation, with surgeons opting for further surgery too 
soon. 

3. Conclusion
Robotic-assisted ureteral reconstruction with a buccal mucosa 

graft is a highly effective, minimally-invasive treatment for com-
plex ureteral strictures, especially when other interventions have 
failed. In this instance, the staged bilateral approach successfully 
resolved strictures in both ureters, preserved renal function, and 
resulted in minimal long-term complications. The left ureter’s un-
expected recovery, despite initial concerns, emphasizes the heal-
ing potential of buccal mucosa grafts over time, suggesting that 
extended observation may help avoid unnecessary surgeries. The 
integration of advanced robotic technologies, such as near-infra-
red fluorescence, has enhanced procedural precision and safety, 
yielding excellent outcomes in challenging cases. This case not 
only supports the growing adoption of robotic-assisted surgery 
and buccal mucosa grafting for complex ureteral strictures but also 
raises the intriguing possibility of untapped regenerative potential 
in buccal mucosa grafts, warranting further research. Ultimately, 
this approach provides patients with reduced morbidity, faster 
recovery, and the potential for success even when initial results 
seem unfavorable. Robotic ureteroplasty with buccal mucosa graft 
is associated with low peri-operative morbidity and excellent in-
termediate-term outcomes [8]. However, further long-term, mul-
ti-center investigations are necessary to validate the positive find-
ings reported in existing case series. Compared with open surgery, 
robot-assisted reconstruction techniques yield superior functional 
outcomes, fewer postoperative complications, and accelerated re-
covery for the treatment of ureteral strictures [9].
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