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improved in the meantime. Antegrade pyelography was per-
formed through the left nephrostomy tube, confirming distal 
ureteral extravasation. A 0.035 inch hydrophilic guide wire 
(Terumo Medical, Somerset, New Jersey, USA) was then in-
troduced and advanced into the proximal ureter. A second 
guide wire was placed in the upper calyx for safety reasons. 
After removing the nephrostomy tube, a flexible 6-Ch renal 
dilator was introduced over the guide wire and advanced  
at the level of L3-L4. Three cc of n-hexyl-cyanoacrylate glue 
(Ifabond, Péters Surgical, Bobigny, France) were directly ad-
ministered into the dilator, which was progressively retracted 
during the injection. After 3 minutes, pyelography showed 
the complete occlusion of the distal ureter shortly after glue 
delivery (Fig. 2A). The nephrostomy tube was replaced at the 
end of the procedure using the safety guidewire. A new py-
elography performed 2 days later confirmed the complete 

ureteral blockage with absence of extravasation (Fig. 2B). 
The patient was discharged 4 days after the procedure in 
good health conditions after removing the urethral catheter. 
At 6-month follow-up, he is in good general conditions and 
left nephrostomy drains well; the pyelography still confirms 
complete ureteral blockage (Fig. 2C).

Conclusion

Although rare, permanent occlusion of the distal urinary 
tract may be desirable, such as in cases of extensive pelvic 
malignancy associated with urinary leaks (3). In such cases, 
several percutaneous approaches have been described, in the 
attempt of sparing another surgery to these patients who are 
often already frail and weakened from previous interventions 
and underlying pathology. Previous studies have shown that 

Fig. 1 - Uro-CT showing the infect-
ed pelvic collection, fed by a uri-
nary leakage from the left ureteral 
stump.

Fig. 2 - (A) Pyelography showing the complete occlusion of the distal ureter shortly after glue delivery. (B) Two-day pielography confirming 
the complete ureteral blockage. (C) 6-month pyelography confirming absence of extravasation.
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silicone-filled detachable balloons are more effective than the 
combined use of Gianturco coils with a cyanoacrylate-based 
tissue adhesive (3, 5, 6). More recently, successful occlusion 
has been reported with vascular plugs alone or associated with 
cyanoacrylate injection (3, 7). This combination has been used 
in the attempt to overcome the drawbacks of tissue adhesives 
alone, including softening, dissolution, and recanalization (3, 5, 
6), and devices alone, which might migrate or dislocate (3). In 
our case, we attempted to obtain a complete ureteral occlusion 
with a tissue sealant alone. Our choice was to use a synthetic 
glue, a cyanoacrylate-based polymer (CA), which has shown to 
provide high adhesion strength and is cheaper than biological 
glues (8). In the last years, cyanoacrylates have found applica-
tion in several medical fields, from surgical wound closure to 
hemostasis of bleeding gastric varices, interventional radiology, 
and ophthalmology (8, 9). They have shown adhesive, bacte-
riostatic, and hemostatic qualities, together with a good profile 
of safety and biocompatibility (10). Their main disadvantage 
(cytotoxicity) can be mitigated by increasing the length of their 
alkyl-chain. More in detail, Ifabond is composed of n-hexyl- 
cyanoacrylate, which polymerizes when in contact with a moist 
environment forming an adhesive film within 60 seconds from 
the application. Histological studies have shown that n-hexyl-
cyanoacrylate polymer is still present 3 months after its use. 
When using surgical glues based on n-hexyl-cyanoacrilate, a 
certain risk of toxicity linked to the products of degradation of 
n-hexyl-cyanoacrilate must be taken into account, mainly the 
formaldehyde.

In a in vitro study (11), led to evaluate alkyl-cyanoacrilate 
cytotoxicity versus longer-chain cyanoacrilate, the n-hexyl-
adhesive exhibited higher formaldehyde release levels. In 
vivo tissue toxicity of cyanoacrilate has been suggested to 
occur in different ways that affect biocompatibility: foreign 
body reaction is the first thing that causes a low absorption of 
the CA that leads to macrophage infiltration as well as poly-
morphonulear cells attempting to remove the polymerized 
CA and the rest of the damaged tissue. This process, along 
with the production and accumulation of formaldehyde and 
cyanoacetate, leads to cell death and release of oxygen free 
radicals, with consequent loss of tissue and overgrowth of dif-
ferent mediators, which exacerbate local ischemia and necro-
sis (12). The presence of macrophages and foreign body cells 
was observed delimiting the area occupied by the adhesive 
bead and sometimes in scar tissue but did not compromise 
the healing process. In summary, in the vivo n-hexyl-cyano-
acrilate has shown good integration and effective short-term 
biocompatibility.

Referring to our case, we were confident that n-hexyl-
cyanoacrylate glue would be effective in sealing the ureteral 
lumen of our patients, while being safe and well tolerated. 
Among the advantages of our approach, we highlight the 
avoidance of a second surgery for the patient and the rapidity 

of the procedure, conducted on local anesthesia. One might 
argue that left nephrectomy could have been performed, also 
for oncologic reasons; however, considering the improve-
ment of the left renal function and the frailty of our patient, 
we discarded this option.

In our belief, this report shows us that when dealing with 
complicated scenarios with urinary leakages and frail pa-
tients, the use of synthetic glues such as Ifabond can be an in-
teresting therapeutic option, leading to durable success while 
sparing the patient further surgical procedures.

Disclosures
Financial support: The authors do not report any funding for this 
study.
Conflicts of interest: No potential conflict of interest relevant to this 
article was reported.

References
1.	 Shahidi S, Fries J, Kay L. A ureterocutaneous fistula forty years 

after nephrectomy. Scand J Urol Nephrol. 2000;34(4):282-283.
2.	 Omar M, Abdulwahab-Ahmed A, El Mahdey AD. Endoscopic 

management of a chronic ureterocutaneous fistula using cya-
noacrylic glue. Cent European J Urol. 2014;67(4):430-432.

3.	 Shabrang C, Kelbach SM, Hsu DP, Zippe CD, Lie KT. Therapeu-
tic ureteral occlusion with n-butyl cyanoacrylate glue and an 
AMPLATZER plug scaffold. J Vasc Interv Radiol. 2012;23(3): 
428-430.

4.	 Titton RL, Gervais DA, Hahn PF, Harisinghani MG, Arellano RS, 
Mueller PR. Urine leaks and urinomas: diagnosis and imaging-
guided intervention. Radiographics. 2003;23(5):1133-1147.

5.	 Schild H, Voges G, Günther R, Kreienberg R, Thelen M. [Percu-
taneous ureteral occlusion. Methods, results, problems]. Rofo. 
1991;154(5):531-534.

6.	 Schild HH, Günther R, Thelen M. Transrenal ureteral occlusion: 
results and problems. J Vasc Interv Radiol. 1994;5(2):321-325.

7.	 Schild HH, Meyer C, Möhlenbroch M, Mueller SC, Simon B, 
Kuhl CK. Transrenal ureter occlusion with an Amplatzer vascu-
lar plug. J Vasc Interv Radiol. 2009;20(10):1390-1392.

8.	 Reynvoet E, Van Cleven S, Van Overbeke I, et al. The use of 
cyanoacrylate sealant as simple mesh fixation in laparoscopic 
ventral hernia repair: a large animal evaluation. Hernia. 2015; 
19(4):661-670.

9.	 Leggat PA, Smith DR, Kedjarune U. Surgical applications of cya-
noacrylate adhesives: a review of toxicity. ANZ J Surg. 2007; 
77(4):209-213.

10.	 Biological evaluation of medical devices – Part 5: tests for in vitro 
cytotoxicity. ANSI/AAMI/ISO 10993-5:2009. www.aami.org.

11.	 Pascual G, Sotomayor S, Rodríguez M, et al. Cytotoxicity of cy-
anoacrylate-based tissue adhesives and short-term preclinical 
in vivo biocompatibility in abdominal hernia repair. PLoS One. 
2016;11(6):e0157920.

12.	 García Cerdá D, Ballester AM, Aliena-Valero A, Carabén- 
Redaño A, Lloris JM. Use of cyanoacrylate adhesives in general 
surgery. Surg Today. 2015;45(8):939-956.




