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Abstract

Purpose: To present our series of patients who underwent laparoscopic correction of iatrogenic lesions and a
review of the literature.
Patients and Methods: We evaluated 23 patients who underwent laparoscopic correction of iatrogenic lesions.
Thirteen patients had open surgery, 6 had an endoscopic procedure, and 4 had a laparoscopic approach as the
first surgical procedure. Vesicovaginal fistulas (VVF) developed in seven patients after open abdominal hys-
terectomies, and 1 patient presented with a VVF after ureterolithotripsy. A urethral cutaneous fistula devel-
oped in one patient after a laparoscopic resection of endometriosis nodules, and 1 patient presented with a
ureterovaginal fistula after a perineoplasty. Three patients presented with encrusted ureteral stents after
ureterolithotripsy. Ureteral stenosis developed in seven patients: three after open abdominal surgery, three af-
ter ureteroscopy, and one after pyeloplasty. One patient had a ureteral injury during laparoscopic partial
nephrectomy, and two patients had bowel injuries after a tension-free vaginal tape procedure and a laparo-
scopic radical prostatectomy.
Results: All patients underwent laparoscopic correction of the iatrogenic injuries. One patient had an early re-
currence of a VVF, and one patient had a recurrence of a ureteral stenosis. There was one conversion to open
surgery because of technical difficulties and one major bleeding event that necessitated blood transfusion. A
lower limb compartmental syndrome developed in one patient.
Conclusion: Despite the small number of patients and different types of surgeries performed, laparoscopic man-
agement of iatrogenic lesions seems to be feasible and safe in experienced hands. Its precise role in the man-
agement of this stressful condition still needs to be determined.
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Introduction

ADVERSE EVENTS occur with some frequency in urologic
practice. The complication rates for urologic laparos-

copy vary significantly from one series to another, ranging
from 3.6% to 22.1%.1,2 The different procedures assessed, dif-
ferent degrees of technical difficulty, and different ways to
classify complications may explain such a disparity.3–5 Nev-
ertheless, it seems that laparoscopic procedures have com-
plication rates that are comparable to those of open surg-
eries.6–9

In some laparoscopic series, reintervention was necessary
in 0.7% to 1.5% of the cases,1,10 and it was usually associated
with technical difficulties, such as adhesions and anatomic

structures displacement, particularly when the patient pre-
viously had open surgery. Reoperation is always a stressful
condition for patients and surgeons, and it carries the spec-
trum of medical malpractice issues. Malpractice premiums
have increased by up to 57% for urologists in recent years,11

and surgical procedures were the greatest generator of
claims.11,12

Video laparoscopy raised the possibility of minimizing
surgical morbidity for a variety of conditions; however, to
our knowledge, there are no previous reports that address
the role of laparoscopy in the correction of surgical compli-
cations. We present our series of patients who underwent
laparoscopic correction of iatrogenic lesions and a review of
the literature.

1Department of Urology, School of Medicine, Universidade Estadual Paulista, Botucatu, Brazil.
2Master Clínica, Cascavel, Brazil.
3Andros Hospital Urológico de Brasilia, Brasilia, Brazil.



Patients and Methods

Twenty-three patients who underwent laparoscopic cor-
rection of iatrogenic lesions were evaluated (Table 1). Thir-
teen patients had open surgery, 6 had an endoscopic proce-
dure, and 4 had a laparoscopic approach as the first surgical
procedure.

Vesicovaginal fistula (VVF) developed in seven patients
after open abdominal hysterectomy (for benign conditions
in five patients and cancer in two patients) and VVF devel-
oped in one patient after ureterolithotripsy. All fistulas were
located above the bladder trigone. Four of these eight pa-
tients had undergone previous surgical attempts to manage
the fistula, including endoscopic fulguration of the fistulous
tract in one patient, vaginal repair in one patient, and open
abdominal repair in two patients.

A ureterocutaneous fistula developed in one patient after
endometriotic nodules resection, and an ureterovaginal fis-
tula developed in one patient after perineoplasty. Both pa-
tients underwent laparoscopic ureteral reimplantation.

Three patients presented with encrusted ureteral stents
secondary to endoscopic management of urinary stones. We
were unable to determine the time elapsed from the place-
ment of the ureteral stents to their encrustation because these
patients were primarily treated at other institutions. All pa-
tients underwent transperitoneal laparoscopic pyelotomy to
retrieve the encrusted stent.

Seven patients presented with ureteral strictures after
ureterolithotripsy (3), laparoscopic pyeloplasty (1), colon re-
section for cancer (1), gunshot wound (1), and open hys-
terectomy (1). Uretero-uretero anastomosis was the only pro-
cedure performed in the four first patients. The last two
patients needed only ureterolysis while the patient who un-

derwent a colon resection underwent ureterolysis and
ureteral reimplantation.

One patient with a nonfunctioning upper pole had a
ureteral injury during a left partial nephrectomy with tran-
section of the lower pole unit ureter. The injury was
promptly recognized and managed with ureteroureteros-
tomy and stent placement.

An enterocutaneous fistula developed in one patient after
a laparoscopic radical prostatectomy; the fistula was man-
aged with laparoscopic bowel resection and anastomosis.

During a tension-free vaginal tape procedure for urinary
incontinence, one patient had a bowel perforation that was
not identified at the time of surgery. Diagnostic laparoscopy
was performed to identify and perform primary closure of
the bowel perforation.

Results

All patients underwent laparoscopic correction of the ia-
trogenic injuries. Two failures (8.6%) ensued. One patient
had an early recurrence of VVF after removal of the bladder
catheter. One patient had an ureteral restenosis after ureter-
oureterostomy and was lost of follow-up.

We had one conversion (4.3%) to open surgery during a
VVF correction because of intense fibrosis. This patient had
had two previous open surgeries: an abdominal hysterec-
tomy for leiomyoma 37 years previously and a simple left
nephrectomy for renal exclusion and recurrent urinary tract
infection 8 years previously. After an ureteroscopy and
placement of a ureteral stent for stones, a VVF developed.
This patient is also the only one who needed a blood trans-
fusion.
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TABLE 1. FIRST SURGERIES, SURGICAL COMPLICATIONS, AND LAPAROSCOPIC PROCEDURES IN PATIENTS WITH IATROGENIC INJURIES

Patient # First surgery Complication Laparoscopic procedure

1 Hysterectomy VVF Correction
2 Hysterectomy VVF Correction
3 Hysterectomy VVF Correction
4 Hysterectomy VVF Correction
5 Hysterectomy VVF Correction
6 Hysterectomy VVF Correction
7 Hysterectomy VVF Correction
8 Ureterolithotripsy VVF Correction (conversion)
9 Laparoscopic Ureterocutaneous fistula Ureteral reimplantation

Endometriotic nodules resection
10 Perineoplasty Ureterovaginal fistula Ureteral reimplantation
11 Ureterolithotripsy Encrusted ureteral stent Pyelotomy and stent removal
12 Ureterolithotripsy Encrusted ureteral stent Pyelotomy and stent removal
13 Open pyelolithotomy Encrusted ureteral stent Pyelotomy and stent removal
14 Ureterolithotripsy Ureteral stenosis Ureteroureterostomy
15 Ureterolithotripsy Ureteral stenosis Ureteroureterostomy
16 Ureterolithotripsy Ureteral stenosis Ureteroureterostomy
17 Laparoscopic pyeloplasty Ureteral stenosis Ureteroureterostomy
18 Colon resection Ureteral stenosis Ureterolysis and reimplantation
19 GSW Ureteral stenosis Ureterolysis
20 Hysterectomy Ureteral stenosis Ureterolysis
21 Laparoscopic partial nephrectomy Ureteral injury Ureteroureterostomy
22 Laparoscopic radical prostatectomy Enterocutaneous fistula Bowel resection and anastomosis
23 TVT Bowel perforation Primary closure

VVF � vesicovaginal fistula; GSW � gunshot wound; TVT � tension-free vaginal tape.



In another patient who underwent a VVF correction, a
lower limb compartmental syndrome developed that was as-
sociated with deep vein thrombosis (DVT). Risk factors for
DVT in this patient were the prolonged operative time (390
minutes), body mass index (30), hypothyroidism, and the
lithotomy position for an associated pubovaginal sling for
urinary stress incontinence.

Discussion

The widespread use of the laparoscopic approach in urol-
ogy has led to increasingly liberal grounds for indication of
this operative technique. More and more open surgical pro-
cedures have been in competition with or even superseded
by their laparoscopic counterpart. There is some concern,
however, about laparoscopic management of iatrogenic le-
sions. Extensive previous abdominal or pelvic surgery and
pelvic fibrosis are considered relative contraindications to
laparoscopic surgery.13

Abdominal hysterectomy remains the most common cause
of VVF, occurring in 1/1800 hysterectomies14 and account-
ing for about 85% of cases; radiation (10%) and obstetric in-
jury (5%) are the other major causes.15 In terms of the best
surgical approach, the arguments continue as to whether the
abdominal or the vaginal route is better for VVF repair. So
far, there are no significant statistical data to answer which
one is better.

The vaginal approach seems to be easy, safe, and quicker
for most early simple fistulas,16 while the abdominal ap-
proach may be indicated to address supratrigonal VVFs17 or
more complex fistulas, such as those that result from radia-
tion therapy with small capacity bladders.18 Although the
surgical results are mainly related to the cause of the fistula
and the experience of the surgeon, failure rates range from
4% to 37%, according to the surgical approach: open ab-
dominal or vaginal techniques.19

The laparoscopic repair of a VVF may offer the patient the
advantages of a shorter hospital stay, more rapid postoper-
ative recovery, and better cosmetic results than the tradi-
tional abdominal approach. Laparoscopy also allows excel-
lent magnification and exposure of the pelvic structures,
providing fast and direct access to the fistula and avoiding
anterior cystotomy or bipartition of the bladder, as in the 
O’Connor procedure.17 It also allows resection of the fistu-
lous tract.

Failure rates range from 0% to 8% for the laparoscopic ap-
proach.20–22 In our series, four of eight (50%) patients had pre-
viously undergone unsuccessful open surgery to correct the
VVF; this made fistulous tract recognition more difficult be-
cause of excessive tissue scarring. We had one conversion
(11%) and one failure (12.5%) in the laparoscopic repair of VVF.
Laparoscopic freehand intracorporeal suturing, particularly in
the pelvis, can be cumbersome, and continuous training and
practice are mandatory to perform this type of surgery.

Injury to the ureter is a potential complication of any dif-
ficult abdominopelvic surgical procedure, whether gyneco-
logic, obstetric, general surgical, or urologic. The incidence
varies between 0.5% and 10% in most series.23,24 Gynecologic
surgery has been the traditional cause of more than 50% of
iatrogenic ureteral injuries, followed by general surgical pro-
cedures.25–27 In the last 10 to 15 years, however, with the in-
crease in complex minimally invasive endoscopic proce-

dures, such as ureteroscopy, ureterolithotripsy, and en-
dopyelotomy, urologic procedures now account for most in-
cidences of ureteral injuries.28–32

Most of the urologic ureteral injuries are identified intra-
operatively and are corrected promptly.29 Management of
ureteral injuries can be accomplished by several endoscopic
techniques, such as balloon dilation and endoureterotomy.
Results vary, however, according to the stricture cause, lo-
cation, and length, and renal function.

Late detected injuries necessitate more procedures to re-
pair the ureter and have worse results.25,29,33,34 Overall suc-
cess rates range from 48% to 88% for balloon dilation, 55%
to 85% for endoureterotomy, and 91% to 97% for conven-
tional open surgery.35 In our series of 10 patients, laparo-
scopic management of early (6) and late (4) detected ureteral
injuries was accomplished in all cases but one (success rate,
90%) despite the fact that it was a uretero-uretero anasto-
mosis, ureterolysis, or ureteral reimplantation.

Encrustation, one of the most serious complications of
ureteral stents, is well documented in the literature.36–42

Mean time from insertion of the ureteral stent to encrusta-
tion is about 6 months. Known risk factors for stent encrus-
tation are long indwelling time, urinary sepsis, history of or
concurrent stone disease, chemotherapy, pregnancy, chronic
renal failure, and metabolic or congenital abnormalities.38–41

Management of encrusted stents may necessitate multiple
approaches. First-line options are extracorporeal shockwave
lithotripsy (SWL), ureteroscopy, and percutaneous nephro-
lithotomy; however, frequently more than one procedure is
needed. The amount of encrustation is another factor that in-
fluences the therapeutic approach.43

Laparoscopy emerges as a minimally invasive option to
manage stent encrustation. Bhansali and associates44 de-
scribed laparoscopic management of a heavily encrusted
ureteral stent. In our series, we managed three cases of heav-
ily encrusted stents with laparoscopic pyelotomy, after re-
peated failure of SWL.

Bowel injuries during minimally invasive procedures may
be difficult to diagnose. Signs and symptoms may not be
readily recognized in some cases. Laparoscopy may provide
early diagnosis and management when bowel injury is sus-
pected.45 Late recognized injuries can also be managed 
laparoscopicaly.46 Our two patients received an early diag-
nosis and were treated by the laparoscopic approach.

Improvements in video technology, endoscopic instru-
ments, and laparoscopic skills, particularly intracorporeal
suturing, have allowed surgeons to expand their repertoire
of minimally invasive procedures. This minimal access ap-
proach has the potential to minimize postoperative pain,
shorten hospital stay, and speed convalescence. Compared
with other types of minimally invasive procedures, laparos-
copy has the advantage of reproducing the open technique.

Despite of the small number of patients and different types
of surgeries performed, laparoscopic management of iatro-
genic lesions seems to be feasible and safe in experienced
hands. Its precise role in the management of this stressful
condition still needs to be determined.
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Abbreviations Used

DVT � deep vein thrombosis
SWL � shockwave lithotripsy
VVF � vesicovaginal fistula
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