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Treatment of Iatrogenic Thermal Bladder Injury
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Abstract

Injuries to the urinary tract are a frequent occurrence during gynecological procedures, particularly laparoscopic hysterectomy, with acute
and chronic complications being reported. Urinary tract injuries occur in about 0.73% of laparoscopic hysterectomies, similar to abdominal
hysterectomy rates. These injuries can lead to significant complications, including the formation of vesicovaginal (3.4%) and ureterovaginal
(2.4%) fistulas, often requiring additional surgery. Bladder injuries are more prevalent than ureteral injuries. Bladder injury rates range from
0.5% to 0.66%, with Ureteral injuries ranging from 0.02%-0.4%. Thermal bladder injuries can occur due to the use of electrosurgery near the
bladder. The spread of electrothermal injuries is greater than the initial area of blanching, creating a significant area of necrosis. Consequently,
intraoperative detection of such injuries is challenging and the depth of injury is difficult to assess even if detected. This case report describes
a 34-year-old woman who experienced a thermal bladder laceration during a laparoscopic supracervical hysterectomy with sacrocolpopexy
for a symptomatic grade Il lateral cystocele, grade | uterine descensus and adenomyosis. Two weeks after the operation, the patient presented
with bladder pain of varying intensity. After ruling out a urinary tract infection, a cystoscopy was performed which revealed a 1 cm thermal
injury to the posterior wall of the bladder. Conservative treatment with NSAIDs was recommended as well as subsequent cystoscopy. At the
4-week follow-up, complete resolution was observed with no further evidence of injury. To our knowledge, there are no similar cases in the
literature which were successfully treated without any surgical intervention. However, there are studies that recommend debridement prior to
repairing all thermal bladder injuries, regardless of their size. This case highlights firstly the importance of caution when using electrosurgery
and provides successful conservative management of iatrogenic thermal injury.
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Introduction

The female reproductive and urinary tracts are closely
related both embryologically and anatomically. Therefore,
the possibility of bladder and ureter injury must be taken into
account during gynecological surgery.

Evidence already demonstrates that the risk of urinary
tract injury during gynecological surgery is high. Urinary
tract injuries occur in approximately 0.73% of laparoscopic
hysterectomies, a rate comparable to that of abdominal
hysterectomies [1]. These rates may alter between studies.
In other studies, it was demonstrated that the incidence
of urinary tract injury is 0.3-1% in pelvic surgery, 0.33% in
laparoscopic gynecological surgery, and 1.3% in laparoscopic
hysterectomy [3-5]. Factors like the experience of the surgeon,
the introduction of a new equipment or the complexity of
the cases studied makes it difficult to assess the incidence

rate of injuries. Bladder injuries are reported in 0.5% to
0.66% of cases, with most being identified during surgery.
In contrast, ureteral injuries, which occur in 0.02% to 0.4%
of procedures, are less frequently detected intraoperatively
and may go unnoticed even with intraoperative cystoscopy.
These injuries can have significant consequences, often
necessitating additional surgical intervention. Moreover, the
formation of vesicovaginal and ureterovaginal fistulas occurs
in 3.4% and 2.4% of cases, respectively, following urinary tract
injuries related to laparoscopic hysterectomy [1]. In particular,
bladder injuries are more prevalent than ureteral injuries, and
this risk is increased during laparoscopic hysterectomy [2].
Urinary tract injuries associated with gynecological surgery
are classified into acute and chronic complications. Acute
complications include ureteral ligation, ureteral and bladder
lacerations. Chronic complications may occur days or weeks
after surgery and include vesicovaginal fistula, ureterovaginal
fistula and organ loss.
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A number of factors have been identified as possible risk
factors for bladder injury. In the field of obstetrics, risk factors
for bladder injury during caesarean delivery include previous
caesarean delivery, adhesions, emergent caesarean delivery,
and caesarean delivery in the second stage of laborand/or after
failed instrumentation. In both obstetrics and gynecology, risk
factors include the presence of coexisting medical conditions
that can lead to adhesions, such as endometriosis and Crohn's
disease, and previous abdominal surgery, including caesarean
delivery [6,7].

Bladder lesions can occur as a result of mechanical or thermal
trauma. The estimated rate of electrosurgical complications
related to the delivery of energy to the surgical site is 25.6%
(70/273), making it the second most common laparoscopic
complication after trocar or Veress needle misplacement at
41.8%(114/273)[8].Surgical techniquesare more difficultwhen
the surgeon's spatial orientation and hand-eye coordination
are not well established. Injuries during laparoscopic
electrosurgery are similar to those during laparotomy and can
be attributed to misidentification of anatomical structures,
mechanical trauma or electrothermal injury [9]. The possible
mechanisms of thermal injury are listed below:

Direct application of the electrosurgical probe, either
by mistargeting or inadvertent activation. The dwell time
determines the extent of tissue effect. Prolonged activation
will produce wider and deeper tissue damage than the
expected desired tissue effect.

A stray current resulting from poor insulation.

Direct coupling occurs when the active electrode is
inadvertently activated or is in close proximity to another
metal instrument.

Capacitive coupling occurs when electrical current is
transferred from a conductor (the active electrode) through

intact insulation to adjacent conductive materials (e.g.
intestine) without direct contact.

Return electrode or alternative site burns. An alternative
site burn can occur if the dispersive (ground) pad is not well
attached to the patient's skin [10].

The greatest risk with thermal lesions is that the lesion may
not be detected or well assessed intraoperatively. The main
reason for this is that the spread of electrothermal injury is
greater than the initial area of blanching, resulting in a large
area of necrosis. This makes it difficult to assess the depth of
the injury, even if it is noticed intraoperatively.

The European Association of Urology (EAU) classifies the
bladder injuries according to the location of the injury:
intraperitoneal, extraperitoneal and combined as well as
the aetiology: non-iatrogenic (blunt and penetrating) and
iatrogenic (external and internal). In contrast the American
Association for the Surgery of Trauma injury classification
of bladder injury is based on the size and site of the trauma
(Table 1).

These classifications also determine the therapeutic
management. According to the latest EAU guidelines,
perforations or lacerations should be closed intraoperatively,
while the injuries not recognized during surgery should
be managed according to their location. Conservative
management consisting of clinical observation, continuous
bladder drainage and antibiotic prophylaxis should be
the standard of care for an uncomplicated extraperitoneal
injury due to blunt or iatrogenic trauma [11]. Intraperitoneal
injuries are generally more severe and carry a higher risk of
complications than extraperitoneal injuries.

The above guideline does not cover thermal bladder injuries.
The management of thermal lesions is more complicated.
Surgical management is the main option for thermal injuries

Table 1. The AAST Classification of bladder injury.
Bladder Injury Scale
Grade Injury Type | Description of injury Management
| Hematoma Contusion, intramural Hematoma Bladder injuries of grade 1 or 2 should be managed with
) ) ) prolonged drainage with indwelling urethral catheter
Il Laceration Extraperitoneal bladder wall laceration <2 cm for at least 7 to 14 days, and some studies recommend
up to 3 weeks. Grade 1 and 2 injuries are not managed
surgically
M Laceration Extraperitoneal (= 2cm) or intraperitoneal (< 2cm) | Bladder injuries of grade > 3 require surgical
bladder wall laceration management. Intraperitoneal injuries are generally more
significant and involve higher risk of complications than
\% Laceration Intraperitoneal bladder wall laceration > 2 cm extraperitoneal injuries.
\ Laceration Intraperitoneal or extraperitoneal bladder wall
laceration extending into the bladder neck or
ureteral orifice (trigone)
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due to the risk of delayed necrosis or fistula formation. In
the literature is widely recommended that thermal bladder
injuries should be treated by debridement prior to repair,
regardless of the size of the injury [12].

Case Presentation

A 34-year-old woman underwent laparoscopic supracervical
hysterectomy with sacrocolpopexy for symptomatic grade
Il lateral cystocele, grade | uterine descent, grade | rectocele
and histologically confirmed adenomyosis. All possible
conservative treatments for the uterine descensus and
dysmenorrhea were either poorly tolerated or did not show
significant improvement. Conservative treatments for uterine
descensus involved physical therapies to improve pelvic floor
muscle function through pelvic floor muscle training, local
estrogen treatments, and mechanical methods like vaginal
pessary insertion for prolapse support. For dysmenorrhea,
conservative management included combined oral
contraceptives, but these were poorly tolerated due to mood
changes, and the patient declined the option of anintrauterine
hormonal device (IUD). The indication for surgical treatment
was therefore established. The patient had already undergone
two previous laparoscopies for dysmenorrhoea. During the
last two operations, an endometriosis (#ENZIAN P1, O 0/1, FA,
rASRM I°) was also confirmed histologically. Despite previous
surgery, there were relatively few adhesions and a standard
supracervical hysterectomy was performed. The uterus,
measuring 13x10x3.5 cm, was removed by morcellation.

Sacrocolpopexy was performed with a standard TiLoop®
mesh fixed with three caudal and two apical knots to the
ventral and dorsal vagina and cervix respectively. There were
no postoperative complications. The patient was discharged
on the 3 postoperative day in good condition without any
symptoms.

Approximately two weeks after the operation she
presented at the emergency department with bladder pain
of varying intensity over a period of 3 days. After ruling out
urinary tract infection, and because of the severity of the
symptoms a cystoscopy was performed to rule out bladder
injury. Cystoscopy revealed a 1 cm thermal injury to the
posterior bladder wall. This was considered consistent with
cervicovesical dissection (Figure 1).

The patientwas advised tofollow a conservative management
regimen, which involved the administration of non-steroidal
anti-inflammatory drugs (NSAIDs) and subsequent cystoscopy
at 2 and 4 weeks. The patient declined catheterization despite
our strong recommendations. At the 2-week follow-up,
the patient had no lower urinary tract symptoms and the
cystoscopy revealed a substantial reduction in thermal injury
(Figure 2).

Following a period of four weeks, the injury had resolved
completely, with no further evidence of injury observed
(Figure 3).

Figure 1. Thermal bladder injury sustained during cystoscopy on the 17*" day postoperative.
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Figure 2. The bladder injury is depicted following a period of two-week period of conservative treatment.

Figure 3. Demonstrating complete resolution of the bladder injury after a period of 4 weeks.
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Discussion

In this case report we present an alternative approach to
the treatment of thermal bladder injuries. The management
of a thermal bladder injury has been shown to present a
significant challenge. The prevailing guidelines established by
the American Urological Association (AUA) and the European
Association of Urology (EAU) do not provide specific guidance
on the management of thermal bladder injuries. Surgical
interventions are the prevailing treatment option for thermal
bladder injury, driven by the risk of delayed necrosis or fistula
formation [13]. Minas et al. proposed a treatment strategy
of debridement prior to repair for thermal bladder injuries,
irrespective of the size of the injury. In contrast, an injury that
pierces the bladder through the space of Retzius alone may be
managed conservatively by means of an indwelling catheter
for 2 weeks [12]. In this case report we present an alternative
approach, employing a conservative treatment strategy,
complemented by regular follow-up cystoscopies.

The use of an indwelling catheter for bladder decompression
was a recommended that was strongly advocated but
ultimately rejected by the patient. All studies agree on the use
of an indwelling Foley catheter for bladder decompression,
however, there is no consensus on the precise duration of
bladder drainage. The duration of bladder drainage ranges
from 1 to 3 weeks. A recent systematic review demonstrated
that the length of transurethral catheterization ranged from 1
to 42 days.

the duration
the number

was found between
catheterization and

No correlation
of  transurethral
of complications [14].

The use of an indwelling catheter has been demonstrated to
reduce the risk of bladder distension, enhance healing, reduce
mechanical irritation to the injury site and mitigate the risk of
urine extravasation into surrounding tissues, which could lead
to serious complications like urinomas or fistula formation. In
the presented case we hypothesize that the location of the
injury was really the underlying reason behind the lack of
additional complications, despite the absence of indwelling
catheter use for bladder decompression. It is possible that
the presence of the cervical stump may have served as an
additional mechanical barrier and support (tamponade),
thereby impeding the development of a vesicovaginal fistula.

The bladder laceration was identified through the utilization
of a cystoscopy. The use of intraoperative cystoscopy for the
diagnosis of bladder injury intraoperatively has also been
subject of debate. The majority of studies demonstrate an
absolute, but not statistically significant, increase in injury
detection with routine cystoscopy after hysterectomy. The
American Association of Gynecologic Laparoscopists has
recommended that surgeons and institutions consider
implementing, citing its cost-effectiveness and high detection

rates [15]. However, the performance of a routine cystoscopy
does not form part of our standard practice after hysterectomy.
It is likely that in the future the ability of gynecologic surgeons
to detect lower urinary tract injuries through cystoscopy will
continue to improve and will contribute to the promotion of
universal cystoscopy.

In this case report an iatrogenic thermal injury to the bladder
was successfully managed by conservative therapy, obviating
the need for surgical intervention. The conservative treatment
of thermal bladder injuries is an option to be considered in
cases where the extent and the location of the injury are
taken into account. Intraperitoneal injuries are generally more
significant and involve a higher risk of complications than
extraperitoneal injuries. Injuries involving the trigone require
additional attention. The objective of treatment should be to
avoid obstruction of the ureters or the urethra.

The patient should be informed about the potential
complications of a conservative treatment, such as
uroperitoneum or vesico-genital fistula as well as mesh erosion
in case of sacrocolpopexy. In these cases, surgical intervention
will be necessary.

Research on bladder injury is challenging due to the limited
number of patients treated at any given institution. Future
research should continue to explore optimal treatment
strategies, taking into account both clinical outcomes and
patient preferences.

Conclusion

In conclusion, it is imperative to emphasize that urinary tract
injuries are inevitable, even when performed by the most
skilled medical professionals. Consequently, it is important
to be familiar with strategies that reduce the occurrence of
such complications and limit the resulting morbidity. It is vital
for surgeons to possess a comprehensive understanding of
the biophysics of electrosurgery, the characteristics of the
equipment used, the desired tissue effects, the various types
of injury, and the potential clinical manifestations. In addition
to this, surgeons must, also master laparoscopic surgical
dexterity with hand-eye coordination.
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