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Abstract

Selective embolization is the treatment of choice for traumatic renal pseudoaneurysm (PSA) in stable patients. N-Butyl-2-cyanoacrilate (NBCA)
is an embolic agent frequently used to embolize peripheral lesions. N-Butyl-2-cyanoacrilate is one of the most widely used embolic materials
because it is easy to prepare, it acts quickly and is highly cost-effective. Its use, however, requires a learning curve before becoming confident
and being able to handle it safely. We describe a case of embolization of a renal traumatic PSA without clear pre-procedural CT-evidence of
artero-calyx fistula in which the migration of NBCA in the renal pelvis occurred during the procedure. We report the successful multidisciplinary

management of this complication.
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Introduction

Arterial blush, pseudoaneurysm, artero-venous fistulas, artero-
caliceal, and arterio-ureteral fistulas may occur after either blunt
or penetrating renal trauma or iatrogenic injury.' Treatment
depends on the hemodynamic status, with nonoperative man-
agement being the first choice in stable patients, including em-
bolization.> There are no guidelines on the embolic agent to be
used with the decision depending on the operator’s experience,
confidence, and knowledge.

Commonly used embolic agents include coils, plugs, or lig-
uid agents such as n-butyl-2-cyanoacrylate (NBCA) and eth-
ylene vinyl alcohol copolymers (EVOH).?

n-Butyl-2-cyanoacrylate, also called glue, has proved its
safety and efficacy in different pathologies and districts,®*
but is more difficult to control than other agents, requiring
technical knowhow to be used.

Reported complications include nontarget embolization, is-
chemia, and microcatheter’s entrapment.’*®

We present an unusual case of NBCA nontarget emboliza-
tion occurred during endovascular embolization for the treat-
ment of a renal traumatic arterial lesion.

Case report

A 45-year-old man was transported to our institution after a bi-
cycle accident with blunt trauma to his right flank. At presenta-
tion, he was stable with the following vitals: HR 68 bpm; BP
135/75 mmHg; Hb 13.7 mg/dL. The patient did not report gross
hematuria, but urine analysis showed microhematuria. Contrast-

enhanced CT (CECT) revealed a right renal hematoma with ac-
tive bleeding (Figure 1) classified as Grade III trauma lesion
according to AAST renal injury grading scale.”

A multidisciplinary indication for embolization was given.
Renal angiography confirmed a small peripheral arterial
blush and a small artero-venous fistula (Figure 2). The latter
was embolized using a 2.7 F Progreat microcatheter (Terumo
Medical, Japan), and 2-3mm microcoils (Azur, Terumo
Medical, Japan). The feeder to the arterial blush was then
reached and embolized with a 1:1 mixture of NBCA
(Glubran 2; GEM, Italy) and Lipiodol (Guerbet, France)
injected in a controlled fashion and under fluoro-
scopic control.

Figure 1. Active bleeding. (A) Axial CT image in the arterial phase
demonstrating a right renal hematoma with active bleeding (arrow).
Abbreviation: CT = computed tomography.
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Figure 2. (A) Angiography performed after super-selective catheterization, demonstrating the presence of an arterio-venous fistula (arrow) later
embolized with coils. (B) Angiographic image after microcatheterization of another arterial renal vessel shows the presence of a focal vascular injury
(PSA, void arrow), which was embolized using NBCA and Lipiodol. (C) Angiographic control after embolization reveals an arterio-caliceal fistula, with a
filling defect in the renal pelvis (asterisk). Abbreviations: NBCA = n-butyl-2-cyanoacrylate; PSA = pseudoaneurism.

Figure 3. The NBCA conglomerate. (A) Repeated angiography shows NBCA cast inside the renal pelvis (arrow). (B) Subsequent fluoroscopic images
show the NBCA conglomerate at the ureteropelvic junction and later in the middle portion of the ureter. (C) Causing partial occlusion (arrowhead).

Abbreviation: NBCA = n-butyl-2-cyanoacrylate.

During the injection, an extravasation of less than 0.1 ml of
the NBCA mixture from the artery into the calyx and then into
the pelvis was observed, and the patient suddenly referred right
flank colic pain (VAS score: 8/10). Fluoroscopy showed a poly-
merized NBCA conglomerate inside the renal pelvis of approxi-
mately 3 mm, mimicking a stone. It is important to note that the
extravasation was not immediately noted and was not acknowl-
edged until the patient started having pain.

The pain was responsive to the i.v. administration of
Ketorolac 30 mg and 1/, vial of Fentanyl-hameln 50 pug/ml so-
lution (VAS score 4/10).

A subsequent angiogram confirmed the presence of an
artero-caliceal fistula. The procedure was completed by
embolizing the fistula with a 4 mm coil. Fluoroscopy showed
a slow migration of the radiopaque NBCA conglomerate
through the ureter (Figure 3), which reached the middle por-
tion after about 30 minutes. A decision was made to wait
24 hours to allow the conglomerate to eventually reach the
bladder and be eliminated.

The following day, an unenhanced CT showed persistence of
the NBCA conglomerate inside the pelvic ureter and a mild dila-
tion of the ipsilateral excretory system; VAS score was 5/10 de-
spite antalgic therapy. At this point, urological intervention was
required to extract the conglomerate. After placing a safety hy-
drophilic guidewire, a semirigid ureteroscopy with gravity irri-
gation was performed which showed the foreign body made of
NBCA inside the distal ureter, which was extracted using a 2,2
ch Nitinol basket (Coloplast). Ureteroscopy was conducted up
to the renal pelvis and was negative for residuals, with no ure-
teral lesions identified. The retrograde pyelography demon-
strated an extravasation of contrast medium at the level of the
inferior right calyx (Figure 4) that was managed with insertion
of a JJ ureteral stent 6 ch x 28 cm, which was kept for 10 days,
and a 5 day therapy with i.v. ceftriaxone 2 g.

Two weeks later, the patient presented to the emergency de-
partment with high fever and right flank pain. Laboratory
exams were as follows: creatinine 1.15 mg/dl, CRP 2.06 mg/dl,
WBC 13 610/mmc, Hb 12.4 mg/dl. Empiric antibiotic therapy
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Figure 4. Urology procedure. (A) Endoscopic view of the extraction of the NBCA conglomerate. (B) The NBCA conglomerate extracted. (C) The final
pyelography showing an extravasation of contrast medium at the level of the inferior right calyx. Abbreviation: NBCA = n-butyl-2-cyanoacrylate.

was started with piperacillin/tazobactam. A new CECT scan
showed pyelonephritic foci in the right kidney and stability of
the hematoma. After positivity of blood cultures for
Staphylococcus aureus, antibiotic therapy was shifted to i.v.
Oxacilline. After 2 weeks of outpatient parenteral antimicrobial
therapy the JJ stent was removed. At the 2 months follow-up,
the patient was asymptomatic, laboratory exams showed nor-
mal values of creatinine, Hb and inflammatory markers. United
States demonstrated a slight size reduction of the right renal he-
matoma with no hydronephrosis.

Discussion

n-Butyl-2-cyanoacrylate is appreciated for embolization due
to its rapid polymerization and effective occlusion of vessels.
However, unexpected migration into the urinary tract can
have significant consequences, including symptomatic uri-
nary obstruction, infection and impaired renal function.

In the first case of NBCA urinary migration reported, endo-
scopic and laparoscopic treatment attempts were not successful,
and the foreign body was later spontaneously passed out by
chance.” Other cases were successfully managed with uretero-
scopic procedures, including simple retrieval of the foreign
body® or initial laser lithotripsy followed by fragment removal;’
therefore, confirming that treating the NBCA conglomerate like
any normal kidney stone might be a possible recommended ap-
proach when this specific complication arises. In these cases,
there were no long-term consequences for renal function. A case
similar to the present but involving EVOH occurred to us in the
past,’ with some interesting differences. In the current case
symptoms, mimicking a renal colic developed immediately,
while with EVOH, the patient remained asymptomatic. This
might be explained by the shape acquired by the polymerizing
agent: EVOH formed multiple tiny speckles while NBCA aggre-
gated as a single conglomerate, resembling a kidney stone, prob-
ably because of immediate polimerization. Moreover, while
EVOH autonomously passed into the bladder and was retrieved
by the IR team with a goose-neck catheter, the present case re-
quired urological intervention.

Several factors can contribute to the migration of embolic
agents. These include the amount and rate of NBCA injection,
the lipiodol/NBCA mixture ratio, the pressure and flow dynamics

within the renal vasculature, and the presence of unrecognized
traumatic fistulas between the vascular and the urinary tract.

Conclusion

This case underlines the need for maximum attention in iden-
tifying any source of unexpected complication during the
procedure, especially when using liquid embolics; the fistula
did not reveal its presence until some degree of embolization
was performed.

It also highlights the value of a multidisciplinary approach,
which is the way to obtain the best results; bleeding was
stopped acutely and urinary complications had no long-term
sequelae thanks to urological intervention.

Learning points/take home messages

* This case underlines the need for maximum attention in
identifying any source of unexpected complication during
the procedure, especially when using liquid embolic agents.

* The case shows how some endovascular complications can
be challenging to detect: the fistula did not reveal its pres-
ence until some degree of embolization was performed.

* The case highlights the importance of multidisciplinary
management, especially in unusual cases.
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