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CASE REPORT

Delayed-onset ureteral lesions due to thermal energy: 
An emerging condition
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Objectives: To describe the risks of
ureteral damage occurring during uro-

logical and gynecological procedures utilizing energy-
based surgical devices (ESD) during both laparoscopic
and open procedures.
Materials and Methods: During the last 20 months we
observed five cases of iatrogenic ureteral lesions caused by
ESD which required open surgery. There were 3 lesions of
the lower ureter occurring during gynecological laparo-
scopic or robotic procedures, and 2 lesions of the upper
ureter occurring during open enucleation of low-stage
renal cell carcinomas.
Results: In the laparoscopic gynecological lesions the cause
was attributable to monopolar cutting and bipolar coagula-
tion: they presented with urine extravasation after 20, 15
and 15 days respectively and required ureteral reimplanta-
tion in 2 out of 3 cases. In the upper ureteral lesions the
causes were bipolar coagulation and LigaSure Impact TM
used for perirenal fat dissection: they presented after 2 and
4 months respectively and required uretero-ureterostomy
and inferior nephropexy in one case and nephrectomy in
the other. In 3 out of 5 cases there was an unsuccessful
attempt at placing an ureteral double J stent, and in the 2
cases where it was placed it did not prevent the formation
of subsequent stricture in one.
Conclusions: The widespread diffusion of ESD has the
potential drawback of inadvertent thermal energy trans-
mission to the ureter. Delayed presentation of ureteral
lesions and difficulties in ureteral stent placement were the
common features of the cases observed. Inadvertent ureter-
al damage by different thermal energy sources is an
emerging condition, requiring awareness, prompt recogni-
tion and adequate treatment with the reconstructive urolo-
gy principles.
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trolled bipolar) and ultrasonic (1-3). The ureter, due to
its relatively small caliber and continuous flow of urine is
particularly susceptible to inadvertent damage with ther-
mal energy: monopolar energy is the most destructive
one  and laparoscopic lesions tend to be more extensive
than those occurring in open surgery (4-5).

CASE REPORT
We report herein our experience with the management of
inadvertent ureteral lesions due to ESD occurring during
both open and laparoscopic gynecological and urological
procedures.

Cases Report are described in Supplementary mate-
rials posted on www.aiua.it

DISCUSSION
In a review of laparoscopic ureteral injury in pelvic sur-
gery, Ostrenski et al. (6) in 2003 reported a delayed clini-
cal occurrence in 70% of cases, with thermal injury
accounting for only 1.4%. However with the present
spread of minimally invasive gynecologic surgery and the
use of ESD also in open procedures, this percentage is
presumably higher.
In laparoscopic gynecological procedures the ureter is
likely to be injured in three locations: at the infundi-
bolopelvic ligament, deep to the ovarian fossa and at the
ureteral canal (6). In the three  cases that came at our
attention the site of thermal damage was likely to be of
the third type. 
A constant care of the ureteral location should character-
ize all female pelvic dissections, and this applies particu-
larly to robotic surgery, where the tri-dimensional vision
and the possibility of a very fine dissection, possibly
minimizing the amount of thermal energy, are intrinsic
advantages of the technology.
Thermal injury of the upper ureter has been reported fol-
lowing percutaneous radiofrequency treatment of small
renal tumors (7) or as a consequence of laparoscopic par-
tial nephrectomy using a microwave tissue coagulator
(8), while to the best of our knowledge there is no
description of ureteral damage caused by ESD for dissec-
tion of the perirenal fat during open conservative surgery
for kidney tumors.
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AIM
Energy-based surgical devices (ESD) are increasingly used
both in laparoscopic and open procedures in many sur-
gical branches The most frequently used systems are
electrosurgical (monopolar, bipolar, impedance-con-
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Thermal ureteral lesions

In our experience, as well as in that of others, ureteral
lesions secondary to ESD present a delayed clinical
appearance, in common with other iatrogenic damages
(9-11). This can be explained by the fact that thermal
injury damages vascular supply beyond the area of actu-
al contact, leading to delayed necrosis or scarring of the
ureteral wall (11). The real extent of tissue damage is
greater than that appearing with imaging techniques, and
adequate ureteral mobilization is necessary for tension-
free surgical repair.
In the present experience upper ureteral lesions became
clinically evident later than lower ureteral lesions associ-
ated with gynecological procedures, which all became
apparent between two and three post-operative weeks
with the appearance of either vaginal discharge or with
acute abdomen due to uroperitoneum.
An endourological approach should be obviously
attempted first, but in our experience in 3 out of 5 cases
the placement of a double J stent was unsuccessful and
in one out of 2 case when it was placed it did not prevent
the formation of subsequent stricture.
We believe that, in case of failure of conservative man-
agement, an open surgical approach provides the best
chances for and adequate ureteral mobilization, neces-
sary for tension-free surgical repair, but robot-assisted

ureteral reconstructive procedures are showing promis-
ing results (12).

Figures are reported in Supplementary materials
posted on www.aiua.it
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Figure 1.
Case 1. Uro-CT scan demonstrating uroperitoneum and a jet 
of contrast medium originating from the right pelvic ureter.


