Urology Case Reports 59 (2025) 102984

o %

ELSEVIER

Contents lists available at ScienceDirect
Urology Case Reports

journal homepage: www.elsevier.com/locate/eucr

OPEN ACCESS

ologycasereports.com

UROLOGY
CASE REPORTS

Oncology

Check for

Minimally invasive management of urinary fistula following robot-assisted &=

partial nephrectomy: Case report

Emanuele Cappa®, Demetra Fuligni” @, Leonard Perpepaj”, Alberto Rebonato ¢,

Edoardo Beatrici“, Valerio Beatrici®

@ Azienda Ospedaliera Ospedali Riuniti Marche Nord, Division of Urology, Pesaro, Italy

Y Faculty of Medicine and Surgery, School of Urology, Universita Politecnica Delle Marche, Ancona, Italy
¢ Azienda Ospedaliera Ospedali Riuniti Marche Nord, Division of Interventional Radiology, Pesaro, Italy

4 Department of Urology, Humanitas Research Hospital - IRCCS, Milan, Italy

ARTICLE INFO ABSTRACT

Keywords:

Urinary fistula

Robot-assisted radical nephrectomy
Minimally invasive

Urinary fistulas are a known complication that can occur after partial nephrectomy, potentially causing
considerable morbidity if not properly treated. The present study examines the case of a 71-year-old male patient
who developed a urinary fistula six months following a robot-assisted partial nephrectomy. Initial efforts to
address the fistula through the placement of a double pigtail ureteral stent proved ineffective. Subsequent

interventional radiology procedures successfully achieved fistula closure by administering adhesive fibrin
directly within the fistulous tract. This case highlights the importance of a multidisciplinary approach in
handling post-surgical complications like urinary fistulas.

1. Introduction

Urinary fistulas represent a recognized complication following par-
tial nephrectomy, leading to significant morbidity if not managed
appropriately. The incidence of urinary fistulas after partial nephrec-
tomy varies from 0.5 % to 17.4 %, depending on multiple factors.’
Notably, the incidence is higher following open surgical approaches
compared to laparoscopic or robotic techniques. Although this differ-
ence may be due to selection bias, as larger and more complex partial
nephrectomies are usually done with an open approach,” laparoscopic
and robotic surgery offer better visibility, greater precision, and more
delicate tissue handling. Several risk factors significantly correlate with
an increased likelihood of urinary fistula formation following partial
nephrectomy. These factors include tumor size, endophytic nature,
ischemia time, repair of the collecting system, renal nephrometry score,
and proximity to the urinary collecting system. Tumor size, often
indicative of advanced disease, has been consistently associated with a
higher risk of urinary fistula formation due to its potential to compro-
mise the integrity of surrounding tissues and structures. Similarly, the
endophytic growth pattern of tumors, characterized by their inward
growth into the renal parenchyma, poses challenges during surgical
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excision, increasing the risk of inadvertent injury to the urinary col-
lecting system. Furthermore, the meticulous repair of the collecting
system following tumor resection is crucial in preventing postoperative
urinary leakage. Renal nephrometry scoring systems serve as valuable
predictive tools in assessing the likelihood of urinary fistula formation
preoperatively, guiding surgical planning and risk stratification.
Acknowledging and mitigating these risk factors through meticulous
surgical techniques, careful patient selection, and preoperative planning
are imperative to minimize the occurrence of urinary fistulas and opti-
mize patient outcomes following partial nephrectomy.,’,*°,° The
management of urinary leaks post-partial nephrectomy is varied and
lacks a consensus on treatment approaches. Various methods, such as
the use of gelatin sponges, fibrin adhesive, and endoscopic treatments,
have been utilized.”

2. Case report

A 71-year-old man underwent a robot-assisted partial nephrectomy
in 2022 at Azienda sanitaria territoriale Pesaro-Urbino, Italy, to treat a 5
cm mass located at the upper pole of his left kidney (7a according to the
RENAL Nephrometry Score).® Following appropriate preoperative
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preparation, the mass was enucleated with a clamp of renal artery of 21
minutes. Care was taken to close the renal wound meticulously using
absorbable sutures and covered with sealing matrix (made by human
fibrinogen and thrombin), and perirenal fat. Post-surgery, pathological
analysis of the surgical specimens revealed stage pT1a, grade 2 renal cell
carcinoma (RCC). The patient recovered well, with the temporary
drainage tube removed on the fourth postoperative day, and he was
discharged on the fifth day. However, six months later, was re-admitted
with fever and elevated inflammatory markers, she had no history of
urinary stones and did not report any recent trauma. CT urography
showed a 8 cm perirenal collection at the upper pole of the left kidney,
with contrast leakage from the upper calyx into the perirenal space.
Subsequent retrograde pyelography confirmed the presence of a urinary
fistula between the urinoma and the upper urinary calyx (Fig. 1). To
address this complication, a retrograde double pig-tail stent was inserted
in the collecting system and percutaneous US drainage was positioned
by interventional radiologist in the perirenal collection. Cultural ex-
amination of urine and drainage fluid yielded negative results. However,
at the one-month follow-up, the urinary fistula persisted. Along with the
interventional radiologist, despite the non-dilatated collection system a
US guided percutaneous access into the lower calyx was obtained with a
vascular introducer sheat. After confirming the presence of the fistula
from the upper calyx with contrast injection, a catheterization of the
fistula was obtained with a Bern catheter and a microcatheter (Progreate
2.7 F Terumo). Adhesive fibrin, a solution comprising frozen aprotinin
and thrombin-calcium chloride, was then introduced via the micro-
catheter in the fistula, following a sudden closure of the fistula, as
indicated by the urogram (Fig. 2). The percutaneous nephrostomy was
left with the distal tip within the upper calyx group after the procedure
along with the double pig-tail stent, in order to optimize the drainage of
the entire collecting system of the kidney. After three days, a pyelog-
raphy control showed no contrast leakage in the upper calyx, which
remained absent on subsequent controls at nine days and after a further
15-day period. With the urinary fistula resolved, the percutaneous
drainage and nephrostomy were removed, while the double pig-tail
stent remained. A final pyelography conducted one month after neph-
rostomy removal confirmed the sustained absence of the urinary fistula,
prompting the decision to remove the double pig-tail ureteral stent
(Fig. 3).

3. Discussion

The incidence of urinary fistulas has been decreasing with ad-
vancements in surgical techniques, especially the utilization of robotic
surgery. Patrezke et al. reported an incidence rate of 0.8 % for urinary
fistulas following robotic partial nephrectomy in a cohort of 1791 pa-
tients®. According to the literature, the median postoperative days to
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detection is 3.5 as reported by Peyton C. et al.” In this case, the delayed
presentation of a urinary fistula at 6 months is indeed noteworthy.
However, it is important to highlight that the patient had no history of
urinary stones and did not report any recent trauma, which makes the
possibility of these factors contributing to the delayed fistula develop-
ment less likely. While some studies suggest that urinary fistulas may be
influenced by factors like stone passage or trauma,'® in this particular
case, these factors were not present. Further studies on delayed com-
plications post-surgery may help clarify whether other underlying con-
ditions or events could contribute to such delayed presentations.

The primary treatment for patients presenting with urinary fistulas
typically involves the placement of a ureteral stent or percutaneous
drainage of the calicopelvic system. These interventions aim to reduce
urinary leakage and promote the spontaneous closure of the fistulous
tract. However, these methods do not always result in the resolution of
the fistula, as was observed in our patient. Despite the presence of both
the stent and percutaneous drainage, our patient continued to exhibit a
urinary fistula one month post-procedure. Consequently, it became
necessary to explore an effective alternative treatment for the urinary
fistula. Fibrin adhesive is increasingly utilized in the post-robotic-
assisted partial nephrectomy (RAPN) setting to promote hemostasis
and tissue adhesion. This bioadhesive substance, composed of plasma-
derived fibrinogen and thrombin, is considered both safe and effective
for managing urinary fistulas. It facilitates tissue adhesion and enhances
the natural healing process by inducing coagulation through a normal
biological reaction.'! This minimally invasive procedure can be per-
formed under local anesthesia or, in some cases, without anesthesia.

4. Conclusion

This case underscores the critical role of a multidisciplinary
approach in managing post-surgical complications such as urinary fis-
tulas. Collaboration between urologic surgeons and interventional ra-
diologists improve the patient outcomes by offering effective and
minimally invasive solutions. The success demonstrated in this instance
supports the wider application of adhesive fibrin placement in the
management of urinary fistulas following nephrectomy, advocating for
additional research and refinement of these techniques.
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Fig. 1. (a, b, ¢) depicts CT Urography conducted during hospital readmission. Notably, contrast leakage is observed at the upper pole of the left kidney, extending

both upward (b) and posteriorly behind the kidney (c).



E. Cappa et al. Urology Case Reports 59 (2025) 102984

Fig. 2. (a,b) The left kidney exhibits a double pigtail (arrow) in the pelvis, with a guidewire inserted from the lower pole via percutaneous access (asterisk), ter-
minating in the upper pole. Additionally, there is abdominal drainage (arrow head) with a pigtail drainage at the site of urinoma collection. Contrast leakage from the
upper pole is observed (star), leading to fistula formation and collection (a).Following the application of adhesive fibrin using a vascular catheter through the fistula,
there was an instantaneous cessation of contrast leakage within the fistula (b).
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