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Abstract

Purpose To evaluate the effectiveness of balloon nephrostomy (BN) for treating urinary tract fistulas.

Materials and methods In a single-center retrospective analysis, 56 patients were treated using BN between 2003 and 2014. All
causes of urinary tract fistula were included. We assessed the effectiveness of drainage, complications, and the types of recon-
struction surgery used. Success was defined as fistula closure without surgery.

Results The cohort consisted of 25 males (54%) and 31 females (55%) with a median age of 63 years who underwent BN for a
urinary fistula secondary to surgery, i.e., urologic (40%; n = 22), gynecologic (34%; n =19), or digestive (20%; n = 11). Of these
patients, 48 (86%) had a history of cancer (49% had a tumor progression). Median drainage time was 90 days (10-583), with an
average of three successive readjustments needed per patient. We obtained a 21% success rate (n = 12), morbidity was 6.5%
(urinary sepsis, renal abscess, ureteral stricture), and 7% of patients developed ureteral stricture after balloon removal. There was
no recurrence of any fistula within a median follow-up time of 15.2 months.

Conclusion This minimally invasive procedure can be used for selected urinary tract fistulas with few complications. It can also
be used safely in populations that have several comorbidities.
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Introduction The most frequently reported first-line strategies depend on
the fistula’s location and involve bladder catheterization plus
ureteral catheterization (if applicable). This strategy has suc-
cess rates between 20% [6] and 75% [7], with no further
invasive care needed. If this strategy fails, then surgery re-
mains the gold standard [8].

Although the use of balloon nephrostomy (BN) catheters

Repairing a urinary tract fistula (UTF) remains challenging.
Complications from surgery are the main cause of adverse
outcomes [1, 2]. The other main causes are tumor invasion,
radiation therapy [3], and trauma [4]. Despite the positive
impact of repairing a UTF on a patient’s quality of life [5],

there is little evidence on the best strategy for managing this
pathology [6]. Treatment consists of surgical closure or min-
imally invasive urinary diversion by either endoscopic or per-
cutaneous means.

P4 Jérome Gas
jeromegas @hotmail fr

Department of Urology, Andrology and Kidney Transplantation,
CHU Toulouse, Toulouse 31059, France

Department of Radiology, CHU Toulouse, Toulouse 31059, France

has been suggested, it is not common in most centers.
Different percutaneous devices for ureteral occlusion have
been described (coils, gelatin sponge, isobutyl-2-cyanoacry-
late, detachable balloons, ureteral clipping, etc.) by Avritscher
et al. [9]. Reversible occlusion using balloon nephrostomy
was described for the first time in 1984 [10] and seems to be
an interesting option for treating UTF [5]. This technique
avoids urinary leakage, which is often socially distressing
and disabling, while avoiding invasive surgery with tempo-
rary external urinary diversion.

A Fogarty catheter (FC) with a percutaneous nephrostomy
tube is introduced using ultrasound and x-ray guidance paral-
lel through the same tract with a sheath and dual guidewires.
The balloon from the FC is inflated inside the ureteropelvic
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junction. The goal is to occlude the fistula by a combination of
urinary tract balloon occlusion and external urinary diversion.
Consequently, the BN procedure can be used on patients in
whom the UTF is located below the ureteropelvic junction.

The BN procedure is still not fully accepted as a treatment
for UTF, probably because it is a relatively unknown tech-
nique: only two studies have been published on BN for UTF
with fewer than ten patients in each study [11, 12]. The aim of
our study was to assess the outcomes of the BN procedure
when used to treat UTF and to determine its potential future
role.

Materials and methods
Patients

This retrospective single-center study included all consec-
utive patients admitted to our facility between January
2003 and June 2014 who underwent BN to treat UTF.
The UTF diagnosis was made clinically and confirmed
by radiology (CT scan or pyelography). After approval
from our Institutional Review Board, the patients’ charac-
teristics and treatment strategies were collected by
reviewing their medical records to determine the types
of prior therapies and time between the BN procedure
and previous or subsequent treatments. We also identified
patients with a complex fistula, defined by a fistula with
more than two organs involved.

Procedure

Various radiologists who were well trained in this treatment
performed the procedure. Under local anesthesia, a renal
puncture was performed using ultrasonography and fluoros-
copy; a 5.5-Fr FC (Edwards Lifesciences™, Irvine, CA, USA)
was introduced through the kidney using a 0.035-inch
guidewire (Fig. 1). Its balloon was inflated to 2 ml as soon
as the balloon faced the ureteropelvic junction. This stopped
the anterograde urinary flow immediately (off-label FC use
approved by our IRB) (Fig. 2).

The nephrostomy tube (Argon Medical, Plano™, USA)
was then introduced into the pyelon through the same punc-
ture path to drain the urine. Both the FC and BN tubes were
attached to the skin. Patients with a lower urinary tract fistula
(e.g., in the bladder or urethra) underwent a bilateral BN pro-
cedure. Patients with a unilateral ureteral fistula underwent a
unilateral BN procedure.

Success was defined as fistula closure without further treat-
ment, as observed on pyelographic screening and during the
removal of the percutaneous nephrostomy tube and balloon.
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Fig. 1 a Nephrostomy 8 FR. b Fogarty 5.5 FR
Follow-up

The follow-up was based on anterograde pyelography
(through the nephrostomy catheter after balloon deflation) ev-
ery 3 weeks until BN removal to assess healing of the UTF.
The tubes were changed to decrease the risk of infection.
Complications were evaluated according to the Clavien—
Dindo classification [13]. The length of follow-up was calcu-
lated from the date of the BN procedure to the date of the last
clinical follow-up (even after healing or surgery to control
fistula recurrence).

Fig. 2 a Before balloon inflation. b After balloon inflation
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Statistical analyses

Data are presented as counts and percentages of categorical
variables and as median (range) for continuous variables.
Comparisons between groups were made using the chi-
square or Fisher’s exact tests for categorical variables and
Student’s #-test or the Mann-Whitney test for continuous
variables.

All statistical tests were two sided, and differences were
considered statistically significant when p <0.05. Analyses
were conducted using Stata 13.0 software (StatCorp LP,
College Station, TX, USA).

Results

A total of 56 patients were included: 25 males (45%) and 31
females (55%). Median age was 63 years (33—88). Forty of the
fistulas (71%) were related to surgical complications, seven
(13%) were post-radiation therapy, five (9%) to secondary
tumor invasion, and one (2%) was caused by trauma
(Table 1). Most patients (n = 48, 86%) had a history of cancer,

Table 1  Fistula etiology
n=>56 %o
Tumor invasion 5 9%
Cervical cancer 3 5%
Ovarian cancer 1 2%
Lymphoma 1 2%
Surgery 41 71%
Hysterectomy 4 7%
Hysterectomy + adnexectomy 5 9%
Pelvic tumor resection 2 4%
Sigmoidectomy 1 2%
Rectal cancer surgery 3 5%
Hartmann surgery 4 7%
Abdomino perineal resection 2 4%
Posterior pelvic exenteration 2 4%
Transurethral resection of bladder 1 2%
Partial cystectomy 1 2%
Cystoprostatectomy 7 13%
Anterior pelvic exenteration 6 11%
Prostatectomy 2 4%
Brachytherapy 2 4%
Cervical cancer 2 4%
Radiotherapy 7 13%
Uterine tumor 1 2%
Bladder cancer 1 2%
Prostate cancer 5 9%
Trauma 1 2%

including 23 (49%) who were still being treated for this dis-
ease. Twenty-five had undergone radiation therapy (44%), and
19 (34%) had received chemotherapy. Ten (18%) patients
were in palliative care.

UTFs were located in the urinary tract as follows: 19 (34%)
on the ureter, 35 (63%) in the bladder, and 2 (3%) posterior to
the urethra (Table 2). Forty-six patients had not received a
previous treatment (82%); thus, BN was conducted as the
first-line treatment for the UTF. Forty-two patients (91.3%)
received BN during the first 10 days after diagnosis. Ten pa-
tients had undergone a previous treatment, including insertion
of a bladder catheter in four cases, a ureteral catheter in three
cases, and three patients had undergone surgery before anoth-
er procedure. In six patients, the UTF was complex and in-
volved at least three different organs.

The average BN drainage time was 90 days (10-583), with
a median number of 3 (0—11) BN readjustments required per
patient (FB deflation, inadvertent extraction). Nineteen pa-
tients had a unilateral BN, and 37 had a bilateral BN.

BN treatment was successful in 12 cases (21%). Thirty-
eight patients (79%) needed further surgical repair, of which
19 (34%) had conservative surgery without urostomy and 19
(34%) had surgery with urostomy. The success rate of com-
bined BN and surgery was 55%. Six patients (11%) were
excluded because of missing data (Table 3).

Morbidity after BN was 7.5%: one urinary sepsis (Clavien
II), one cutancous abscess (Clavien IIla) and two ureteral
strictures secondary to balloon inflation (Clavien IIIb).
These last two patients required drainage for more than
4 months. A ureteral stricture occurred secondarily after BN
removal in five patients (9%).

Patients successfully treated using BN for a UTF required
significantly less drainage time than other patients, i.e., 79 (£
56) vs. 133 (£ 118) days (p = 0.03). Of the 12 patients treated
successfully with BN, six patients had a ureteral fistula and six
had a bladder fistula. No predictors of success could be iden-
tified in univariate analysis (Table 4). For all patients treated
successfully with BN, no fistula recurrence was identified
within a median follow-up of 15.2 months (range: 1-85).

Discussion

Urinary tract fistulas can be treated using different methods
such as a retrograde ureteral stent, bladder catheter, or imme-
diate or delayed surgery. However, the optimal treatment of
UTFs has not been defined because of their low prevalence,
which has resulted in small cohorts of patients per study [14].

Our study is the first to report the outcomes of balloon
nephrostomy treatment in a fairly large cohort (56 patients).
We included all patients with a urinary fistula in order to
obtain the most representative population. We have shown
that BN successfully treated the urinary fistula (ureteral,
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Table2  Population Table 4  Univariate analysis of success
Population n (%) Success Failure
Sex Male 25 (45) Ureteral 6 13
Female 31 (55) Bladder 6 29 ns
Age (years) 63 (33-88) Urologic fistula 5 17
Cancer 48 (86) Gynecologic fistula 5 14
Radiotherapy 25 (44) Digestive fistula 2 9 ns
Chemotherapy 19 (34) Native bladder 9 31
Tumor evolution 21 (52) Bricker 1 10
Etiology Jatrogenic 5598) Neo-bladder 2 6 ns
Traumatism 12 Radiotherapy 3 22
Fistula origin Urology 22 (44) No radiotherapy 7 24 ns
Gynecology 19 (34) Colostomy 1 18
Digestive 11 (20) No colostomy 11 8 p=0.0001
Fistula outflow Vagina 16 (27) Vagina 2 14
Colon 15 (27) Digestive 2 17
Peritoneum 13 (20) Skin 1 4
Cutaneous 50) Peritoneum 5 8 ns
Tleum 405 Drainage < 4 months 10 21
Bladder type Native 40 (71) Drainage > 4 months 2 17 ns
Bricker 10 (18) Drainage > 6 months 1 8
Neo-bladder 6 (11)
Localization Ureteral 19 (34)
Bladder 35 (63) .
Urethra 23 Only .two studies have reported the management of
Previous treatment Bladder catheter ned UTFs using r?on—detachable BN Horenblas et al. reported
Ureteral catheter ne3 on seven patients [1.1], and Zalljl e?t al. on reported on Fen
[12]. These populations were similar to our retrospective
Early surgery n=3 .
) sample, with 80% of cases of UTF caused by cancer [12].
No previous treatment n=46(82)

bladder) in 21% of cases, and these patients needed less drain-
age time compared with patients who failed BN (79 vs.
133 days, respectively; p=0.03). These results suggest that
BN can effectively treat UTFs in certain patients.

Table 3  Fistula treatment
n (%)
Success 12 21)
Conservative surgery 19 (34)
Epiplooplasty 3(5
Uretero-bladder reimplantation 10 (18)
Ureteral catheter 6 (11)
No conservative surgery 19 (34)
Definitive nephrostomy 8 (14)
Bilateral ureterostomy 509
Cystectomy with Bricker 509
Unilateral ureterostomy 12
No follow-up 6 (11)

@ Springer

Nevertheless, Horenblas et al. reported needing a longer
median drainage time (94 days; range: 45-169) [11]
whereas Zairi et al. reported a shorter time (55 days;
range: 7-210) [12] compared with our study. The effec-
tiveness of BN was lower in our study (21%) than in these
two other studies (71% [11] vs. 40% [12]). This can be
attributed to the fact that our cohort included more pa-
tients with several comorbidities (18% were in palliative
care and 16% died before fistula closure).

Treatment of ureteral fistulas using a ureteral stent has a
reported success rate of 64% and 72% [15, 16]. In our study,
the success rate was 32% in those with a ureteral fistula.
Franke et al. had a 55% success rate when detachable bal-
loons were used to treat ureteral fistulas [17], which helps to
support our hypothesis that BN could be an alternative to
surgery when treating a UTF and could also be used as a
first-line treatment (but with repeat repositioning).

For bladder fistulas, treatment using a bladder catheter is
not very effective, and published success rates vary between
6% and 12% [6, 18]. In our study, the success rate was 17%
for bladder fistulas. Surgery is the gold-standard strategy used
today, but it needs preparation. BN could save time and aid
urinary tract healing, while reducing necrosis and fibrin
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accumulation. Thus, BN could increase the chances of success
[19] and improve quality of life pending surgery.

We did not analyze urethral fistulas because only two pa-
tients had this condition in our cohort. However, we observed
spontaneous closure of these two urethral fistulas.

Patients’ quality of life with a bladder fistula is not im-
proved by any catheter procedure because of the discomfort
caused by the catheter and urinary leakage through the vagina
or rectum. According to Li et al., out of 116 patients with a
bladder catheter, 84.5% had bladder-catheter discomfort [20].
The use of BN could decrease these side effects when surgery
is pending [21] and also avoid urine lost through the fistula,
which is often socially distressing and disabling. For patients
with a history of pelvic radiation therapy, the success rate was
lower in our study than that described in the literature [22].

We observed very few complications related to
nephrostomy, like Degirmency et al. [23]. This safe procedure
is associated with a low complication rate (< 10%). In our
study, the most common complication was ureteral stricture,
which occurred in two cases subsequent to positioning or
pressurizing of the balloon. These two cases needed drainage
for > 4 months. There were no other serious complications
related to nephrostomy (except for infectious diseases).

One drawback with BN was catheter displacement, which
needed to be readjusted under fluoroscopic guidance (Clavien
[ITa). In our study, an average of three BN readjustments was
required per patient. In addition, ureteral stricture was ob-
served in five patients after balloon removal: this side effect
has not been described in other studies [11, 12, 17]. This may
be because our median follow-up period (15.7 months) was
longer than in other similar studies.

This retrospective study was based on medical records and
included heterogeneous causes for the urinary fistulas; there
were no data as fistula size. Because of the limited sample
size, we were not able to determinate the predictive factor of
success. We would have liked to compare our results with a
control group treated using simple percutaneous nephrostomy,
but the number of patients was insufficient.

The major cause of urinary fistula is obstetrical complica-
tions, but this was not included in this study because this
population is not comparable to our population, patients are
younger with fewer comorbidities [5], and the gold standard
for this pathology is surgery with very good outcomes [24].
BN is not performed in our center for those cases and thus
cannot be proposed for those patients.

Another bias was patient selection because we did not have
specific selection criteria (fistula size, localization, patient age,
etc.) for BN. All patients in our study had several comorbid-
ities and a high risk of poor healing (history of surgery, cancer,
radiation therapy, etc.).

The clinical problem of investigation is a challenging one
to treat, and scientific assessment of a minimally invasive
therapeutic option to generally advance care in this field is

considerably compassionate. Our heterogeneous and ill pop-
ulation may have decreased our success rate, which may ex-
plain the disparity found between the different drainage times
reported in other studies. However, we included all causes of
fistula formation to assess the effectiveness of BN in all types
of UTFs.

The main objective of our study was to evaluate the place
of BN for treating UTFs. We can conclude that BN is a good
therapeutic option for selected ureteral fistulas in patients with
several comorbidities. A percutaneous approach using BN can
be adapted to a population that is unfit for surgical repair: the
procedure has a low complication rate and can treat many
patients when combined with conservative surgery.

Surgery remains the gold standard for treating fistulas.
However, BN could help to drain fistulas when surgery is
pending. This improves the patients’ quality of life and pre-
vents urinary leakage. It could also improve the surgical out-
comes by giving more time to prepare the patient for surgery
(by optimizing nutrition, physical activity, etc.) to improve
healing. Indeed, no recurrence of the fistulas was observed
in our population.

Conclusion

This minimally invasive procedure can be used safely on se-
lected urinary fistulas in populations that have several comor-
bidities. It should be considered a palliative procedure or an
intermediate treatment for those who need to be prepared to

surgery.
Compliance with ethical standards

Conflicts of interest None.
Ethical standards The patients’ characteristics and treatment strategies
were collected by screening medical records after approval from our
Institutional Review Board.

References

1. Lynch TH, Martinez-Pineiro L, Plas E, Serafetinides E, Turkeri L,
Santucci RA, et al. EAU guidelines on urological trauma. Eur Urol.
2005:47(1):1-15.

2. Flores-Carreras O, Cabrera JR, Galeano PA, Torres FE. Fistulas of
the urinary tract in gynecologic and obstetric surgery. Int
Urogynecol J Pelvic Floor Dysfunct. 2001;12(3):203—14.

3. Hennessey DB, Bolton E, Thomas AZ, Lynch TH (2013)
Vesicocutaneous fistula following adjuvant radiotherapy for pros-
tate cancer. BMJ Case reports. https://doi.org/10.1136/bcr-2013-
008986

4. Bryk DJ, Zhao LC (2015) Guideline of guidelines: A review of
urologic trauma guidelines. BJU Int.

5. Aristide Kabore F, Kambou T, Ouattara A, Zango B, Yameogo C,
Kirakoya B, et al. Epidemiology, etiology and psychosocial impact

@ Springer


https://doi.org/10.1136/bcr-2013-008986
https://doi.org/10.1136/bcr-2013-008986

292

Int Urogynecol J (2019) 30:287-292

10.

11.

12.

13.

14.

15.

of urogenital fistulas in a cohort of 170 consecutive patients man-
aged in three treatment centers in Burkina Faso from 2010 to 2012.
Prog Urol. 2014;24(8):526-32.

Obarisiagbon EO, Olagbuji BN, Onuora VC, Oguike TC, Ande
AB. latrogenic urological injuries complicating obstetric and
gynaecological procedures. Singap Med J. 2011;52(10):738-41.
Koukouras D, Petsas T, Liatsikos E, Kallidonis P, Sdralis EK,
Adonakis G, et al. Percutaneous minimally invasive management of
iatrogenic ureteral injuries. J Endourol/Endourol Soc. 2010;24(12):
1921-7.

Msezane L, Reynolds WS, Mhapsekar R, Gerber G, Steinberg G.
Open surgical repair of ureteral strictures and fistulas following rad-
ical cystectomy and urinary diversion. J Urol. 2008;179(4):1428-31.
Avritscher R, Madoff DC, Ramirez PT, Wallace MJ, Ahrar K,
Morello FA Jr, et al. Fistulas of the lower urinary tract: percutaneous
approaches for the management of a difficult clinical entity.
Radiographics. 2004;24(Suppl 1):S217-36.

Gunther RW, Klose KJ, Alken P, Bohl J. Transrenal ureteral occlu-
sion using a detachable balloon. Urol Radiol. 1984;6(3-4):210-4.
Horenblas S, Kroger R, van Boven E, Meinhardt W, Newling DW.
Use of balloon catheters for ureteral occlusion in urinary leakage.
Eur Urol. 2000;38(5):613-7.

Zairi A, Nohra J, Khedis M, Thoulouzan M, Otal P, Joffre F, et al.
Results of balloon nephrostomy in the treatment of lower urinary tract
fistula. Prog Urol: J Assoc Fr Urol Soc Fr Urol. 2008;18(6):372-8.
Dindo D, Demartines N, Clavien PA. Classification of surgical com-
plications: a new proposal with evaluation in a cohort of 6336 pa-
tients and results of a survey. Ann Surg. 2004;240(2):205-13.

De Ridder D. An update on surgery for vesicovaginal and
urethrovaginal fistulae. Curr Opin Urol. 2011;21(4):297-300.
Burks FN, Santucci RA. Management of iatrogenic ureteral injury.
Ther Adv Urol. 2014;6(3):115-24.

@ Springer

16.

17.

18.

19.

20.

21.

22.

23.

24.

Al-Otaibi KM. Ureterovaginal fistulas: the role of endoscopy and a
percutaneous approach. Urol Ann. 2012;4(2):102-5.

Franke M, Winand S, Chang DH, Wille S, Maintz D, Bangard C.
Urinary tract fistulas: Transrenal reversible ureteral occlusion with
detachable Semicompliant balloons. Urology. 2015;86(2):388-93.
Oakley SH, Brown HW, Greer JA, Richardson ML, Adelowo A,
Yurteri-Kaplan L, et al. Management of vesicovaginal fistulae: a
multicenter analysis from the Fellows’ pelvic research network.
Female Pelvic Med Reconstr Surg. 2014;20(1):7-13.
Papanicolaou N, Pfister RC, Yoder IC. Percutaneous occlusion of
ureteral leaks and fistulae using nondetachable balloons. Urol
Radiol. 1985;7(1):28-31.

Li C, Liu Z, Yang F. Predictors of catheter-related bladder discom-
fort after urological surgery. J Huazhong Univ Sci Technol Med Sci.
2014;34(4):559-62.

Waaldijk K. The immediate surgical management of fresh obstetric
fistulas with catheter and/or early closure. Int J Gynaecol Obstet.
1994;45(1):11-6.

Linder BJ, Umbreit EC, Larson D, Dozois EJ, Thapa P, Elliott DS.
Effect of prior radiotherapy and ablative therapy on surgical out-
comes for the treatment of rectourethral fistulas. J Urol.
2013;190(4):1287-91.

Degirmenci T, Gunlusoy B, Kozacioglu Z, Arslan M, Ceylan Y, Ors
B, et al. Utilization of a modified Clavien classification system in
reporting complications after ultrasound-guided percutaneous
nephrostomy tube placement: comparison to standard Society of
Interventional Radiology practice guidelines. Urology. 2013;81(6):
1161-7.

Paluku JL, Carter TE. Obstetric vesico-vaginal fistulae seen in the
northern Democratic Republic of Congo: a descriptive study. Afr
Health Sci. 2015;15(4):1104-11.



	Management...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Patients
	Procedure
	Follow-up
	Statistical analyses

	Results
	Discussion
	Conclusion
	References


