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ABSTRACT
Objective: The rate of bladder injury during laparoscopic hysterectomy (LH) is three-fold
higher than that of ureter injury and is an important problem for gynecologists. The aim of
the present study was to present the results of laparoscopic repair of bladder injuries produced during LH procedure.
Methods: Patients who underwent LH for benign indications between November 2018 and
January 2020 were evaluated retrospectively. Medical records of all patients with bladder
injury were reviewed and their causes of injury, incidence, treatment and follow-up were
evaluated.
Results: Eight patients were established to have bladder injury while undergoing LH. All
bladder injuries were recognized during operation. Bladder injury occurred during laparoscopic sharp and blunt dissection of uterovesical area in seven patients and during suprapubic trochar insertion in one patient. All bladder injuries were repaired laparoscopically. No
major complications were encountered during or after operation. Bladder catheters were
removed 7–10 days after surgery.
Conclusion: It was demonstrated that laparoscopic repair of bladder injury, which is a
feared complication of LH, can be carried out successfully be gynecologists experienced in
endoscopic surgery.

This work is licensed under a Creative Commons
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INTRODUCTION
Hysterectomy is the most frequently carried out gynecologic surgery in women.[1] Hysterectomy indications include uterine leiomyoma (51.4%), abnormal uterine bleeding (41.7%), endometriosis (30%), and prolapse of pelvic
organs (18.2%).[2,3] Hysterectomy can be performed vaginally, abdominally, laparoscopically, or with robot-assisted
laparoscopy and their choice depends on many factors,
that is, shape and size of the vagina and uterus; accessibility
of the uterus (e.g., prolapse and pelvic adhesions); extent
of extrauterine disease; surgeon experience and training;
and available hospital surgical technology, whether the case
is emergent or scheduled; and preference of patient.[4]
At present, laparoscopic surgery has become the most
frequently used approach in hysterectomy performed as
outpatient procedure. Laparoscopic hysterectomy (LH)
has advantages such as faster recovery, less blood loss,

and less pain.[5] However, in LH, the probability of injury
is higher than that in open hysterectomy.[5] The female
reproductive and urinary tracts are closely related embryologically and anatomically.[6] Hence, the probability of
bladder and ureter injury should be taken into consideration during gynecological surgery. Urinary tract injuries
associated with gynecological surgery are divided into
acute and chronic complications. Acute complications include ureter ligatation, ureter, and bladder lacerations. As
to chronic complications, they can arise days or weeks
after surgical procedure and include vesicovaginal fistula,
ureterovaginal fistula, and organ loss. The rate of urinary
tract injuries is 0.3–1% during pelvic surgery, 0.33% in gynecological laparoscopic surgery, and 1.3% in LH.[7–9] During LH, bladder injury occurs 3 times as common as ureter
injuries.[7,10] The aim of the present study was to evaluate
laparoscopic repair of bladder injuries produced during LH
and their results.
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MATERIALS AND METHODS
Patients who underwent LH for benign gynecological indications between November 2018 and January 2020 were
evaluated retrospectively and eight patients with bladder
injury during LH were identified. The exclusion criteria
were cerebrovascular disease, shock status, chronic obstructive pulmonary disease, chronic heart disease, and
hemorrhagic disorder.
All patients gave written informed consent and local ethics
committee approved the study number is 2020/514/181/8.
After patients underwent general anesthesia, all patients
were positioned in the lithotomy position. After bladder
catheterization with a foley catheter, RUMI II manipulator was used for uterine manipulation and the vaginal cuff
was closed with intracorporeal technique. All laparoscopic
bladder repairs were performed by a single gynecologist
surgeon experienced in laparoscopic hysterectomies.

Surgical techniques
Laparoscopic bladder repair was posponed until the completion of surgical procedures since additional injuries may
also take place. Bladder injuries occurred during placement
of suprapubic trocar and dissection of vesicouterine space
(a)

177

and all of them were detected intraoperatively and repaired
by the same gynecologist. Bladder injuries were visualized
laparoscopically and no ureteral injuries were detected (Fig.
1a). Additional trocar placement was not required during
bladder repair. Since the size of bladder injury varied between 1.5 and 2 cm, bladder injuries were repaired by onelayer interrupted stitches with 4/0 Vicryl or 4/0 Polyglactin
(Fig. 1b). Whether, there was any leak in sutures and was
checked by filling the bladder with saline solution using foley catheter (Fig. 1c). In addition, suture line was examined
with cystoscopy without inflating the bladder excessively.
Hemostasis was performed and a drain was placed in abdomen. Foley catheter was kept in bladder for 7–10 days.
As the size of bladder injury was <2 cm cystography was
not performed after removing the catheter. After operation, all patients were followed for 3 months and urine analysis was performed and voiding symptoms were evaluated.

RESULTS
Eight patients who underwent laparoscopic repair of bladder injury intraperitoneally were included in this study. Demographic data and surgical information such as parity, age,
body mass index, operation indications, and previous surgeries, were recorded (Table 1). We also noted foley cath-

(b)

(c)

Figure 1. (a) Bladder injury. (b) Repair of bladder injury. (c) Control of leakage by saline solution.

Table 1.

Demographic datas and surgical informations of patients

Age
BMI
Previous Number
Indication
(mean±SD, (mean±SD,
C/S
of parity
for
years)
kg/m2)		
(median) hysterectomy
					

Operation
Length of
time
hospital stay
(mean±SD, (mean±SD, d)
min)		

Urinary
catheterization
time
(mean±SD, d)

Postoperative
complications

50
26
3
3
Leiomyoma
30
4
7
Dysuria
55
30
2
4
Leiomyoma
35
4
7
Nil
48
28
4
4
Endometriosis
28
3
8
Dysuria
56
35
2
5
Leiomyoma
32
4
9
Nil
72
28
2
5
Postmenopausal
30
5
9
Urinary track
				bleeding				 infection
58
32
3
3
Leiomyoma
33
5
10
Nil
45
27
3
3
Endometriosis
28
4
8
Urinary track
								 infection
54
25
2
6
Leiomyoma
33
3
7
Nil
BMI: Body mass index; SD: Standard deviation.
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eterization time and length of hospital stay. The most common hysterectomy indication was symptomatic fibroids
and the second most common cause was endometriosis.
Bladder injury occurred during sharp and blunt dissection
of uterovesical space in seven patients and during suprapubic trocar insertion in one patient. All bladder injuries were
recognized during operation and were repaired laparoscopically in the same session. Ureter injury occurred in none of
the patients. No post-operative important complications
such as hydronephrosis, organ loss, ureteral stricture, and
urinary fistula were encountered. Afebrile urinary tract
infection was seen in two patients 2 weeks after surgery
and treated with fosfomycin tromethamine. In two patients
with dysuria, complaints resolved on post-operative 2nd
week. All patients undergoing laparoscopic bladder repair
were invited to control visit on post-operative 2nd month
and no complications were observed.

DISCUSSION
LH is a less invasive technique than abdominal hysterectomy. Various studies have demonstrated that LH is a
safer and more effective surgical method than open surgery.[11–13] LH has advantages over abdominal surgery such
as lower rates of post-operative pain, need for analgesic
drugs, and loss of blood and faster recovery, hence shorter
duration of hospitalization.[11–13]
Gynecological operations pose risk of the lower urinary
tract injuries due to anatomic proximity of genital organs
to ureter and bladder. Ever since the advent of hysterectomy, gynecological surgeons are concerned about urinary
tract injuries. Although urinary tract injury is a rare surgical complication, it is thought that 52–82% of all iatrogenic urinary tract injuries are associated with gynecological
surgery.[14]
Although urinary tract injuries mostly lead to vesicovaginal
fistula, genitourinary infection, and ureteric stenosis, they
also have long-term complications such as kidney injury associated with hydronephrosis and organ loss.[15] Such injuries
commonly result in medico-legal cases.[15] Although most of
urinary tract injuries arise in patients without any known
risk factor, there are pathological conditions which increase
the risk of injury by disrupting urinary tract anatomy such
as pelvic inflammatory disease, endometriosis, large pelvic
masses, obesity, uterine leiomyoma, previous pelvic surgery,
pelvic radiation, and urinary congenital abnormalities.[16] In
such clinical conditions, imaging with computed tomography and magnetic resonance imaging before operation may
decrease the risk of injury in bladder.[17] Accumulated data
on hysterectomy indicate that as operator surgical volume
increases, duration of operation is shortened and blood
loss and risk of urinary tract injury decreases.[18]
The recognition of bladder injuries during operation decreases the rate of morbidity and mortality. Unfortunately,
solely 51.6% of bladder injuries are recognized during operation.[19] In the present study, all bladder injuries were
recognized and repaired during operation.
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Parra reported the first case of laparoscopic repair of iatrogenic bladder injury in 1994.[20] Dassel et al.[21] stated
that the incidence of urinary tract injuries during LH was
0.84. Walleinstein et al.[23] noticed a lower rate of ureter
(0.1% vs. 0.3%, p<0.001) and bladder (1.0% vs. 1.3%
p<0.0001) injuries for high-volume surgeons during LH
when compare to low-volume surgeons.[22] Nevertheless,
Boyd et al.[23] reported that ureter injury rate was lower in
high-volume surgeons (0.09% vs. 0.14%, p=0.005), but did
not observe a difference in bladder injury rates (0.78% vs.
0.79%, p=0.847).
Thermal damage caused by harmonic scalpel, electrosurgery or other energy sources employed during laparoscopic surgery may bring about urinary tract injuries during or
after operation.[24,25] Thermal heat that may be produced
while using these devices may vary between 2 and 22 mm
in diameter. In various studies, the most common cause
of bladder injuries was reported to be lysis of adhesions
(23%); while that of ureter surgery was electrosurgery
(33%).[26]
In patients with the previous history of pelvic surgery, bladder injury may occur during placement of Veress needle
and/or suprapubic trocar.[27,28] Puncture injuries produced
by Veress needle, sized 3–5 mm in diameter, may close
spontaneously within 7–10 days with the help of decompression exerted on bladder by foley catheter.[27] Larger or
more irregular injuries are required to be closed by suturing through laparoscopic route and foley catheter should
be kept in bladder for 4–10 days depending on the location
and size of the injury.[29] In the present study, bladder injury developed during the insertion of suprapubic trocar.
Wang et al.[30] reported that the likelihood of bladder injury during LH increases in patients with history of two or
more previous caesarian sections. Similarly, all of our patients with bladder damage had a history of two or more
cesarean sections. In seven of these patients, bladder injury occurred during laparoscopic dissection of vesicouterine space. They all incurred bladder injuries varying between 1.5 and 2 cm, which were recognized and repaired
intraoperatively.
Endometriosis disrupts pelvic anatomy associated with
severe inflammation and adhesions and increases the risk
of the lower urinary tract (bladder and ureter) by rendering surgical dissection during operation more difficult.
[31,32]
However, it particularly poses a two-fold higher risk
of ureteral injury.[10] The benefit of prophylactic ureteral
catheters in pelvic surgery is controversially. Many studies have demonstrated that ureter catheters decrease the
probability of ureter injury during complex surgical procedures by facilitating the visualization of ureter.[18,33] However, in other studies, it was stated that ureter catheter
had no marked benefit and claimed that the main factor
reducing injury in ureter during LH was increased surgical
experience.[34–36] In a randomized recent study with a large
patient population, in the comparison between the group,
which underwent prophylactic ureter catheter placement
and the group that did not do so, the incidence of ureter
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injury was found to be similar between two groups, but severe injuries were less common in the former group.[34] In
the present study, ureter catheter was used in no patient.
During operation, bladder may be filled back with urinary
catheter and its boundaries may be delineated more clearly. In addition, placement of foley catheter in bladder may
enable the early recognition of complications that may develop. Clinical findings of bladder injury are gas associated
distension of bladder and bloody urine. If there is suspicion
of injury, triple lumen catheter may be used and bladder
can be filled with indigo carmine or methylene blue to visualize small tears with the aid of laparoscopy. Laparoscopic bladder repair is more cost effective than open surgery
and enables faster return to daily activities but, it warrants
more advanced surgical experience and skills.[37]
Main limitations of the present study are that it is a retrospective analysis and includes a limited number of cases.
Another limitation is the lack of control groups with open
repair bladder injury. The present study indicates that
laparoscopic repair of bladder injuries, which is a feared
complication of LH, can be carried out by experienced
gynecologists. Further randomized, prospective, and multicenter studies are required on the issue to support our
results.
Ethics Committee Approval
This study approved by the Kartal Dr. Lütfi Kirdar City
Hospital Clinical Research Ethics Committee (Date:
08.07.2020, Decision No: 2020/514/181/8).
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Total Laparoskopik Histerektomi Sırasında Mesane Yaralanmasının
Laparoskopik Yönetimi
Amaç: Laparoskopik histerektomi (LH) sırasında mesane yaralanması, üreter yaralanmasından yaklaşık olarak üç kat daha fazla görülmektedir ve jinekologlar için hala önemli bir problem oluşturmaktadır. Çalışmamızın amacı, laparoskopik histerektomi sırasında oluşan mesane
yaralanmalarının laparoskopik olarak onarılmasının sonuçlarını sunmaktır.
Gereç ve Yöntem: Kasım 2018 ile Ocak 2020 arasında benign jinekolojik nedenlerle LH yapılan hastalar geriye dönük olarak incelendi.
Mesane yaralanması izlenen tüm hastaların tıbbi kayıtları incelendi, yaralanma nedenleri, insidansı, tedavi ve takipleri değerlendirildi.
Bulgular: Laparoskopik histerektomi sırasında mesane yaralanması olan sekiz hasta saptandı. Mesane yaralanmaların hepsi operasyon sırasında farkedildi. Yedi hastada utero–vezikal alanın laparoskopik olarak keskin ve künt diseksiyonu sırasında, bir hastada da suprapubik trokar
girişi sırasında mesane hasarı oluştuğu izlendi. Mesane hasarlarının tümü laparaskopik olarak onarıldı. Cerrahi sırasında ve sonrasında hiçbir
hastada majör bir komplikasyon izlenmedi. Mesane katateri cerrahiden 7–10 gün sonra çıkarıldı.
Sonuç: Laparoskopik histerektominin korkulan bir komplikasyonu olan mesane yaralanmalarının laparoskopik onarımı, endoskopik cerrahide
deneyimli bir jinekologlar tarafından da başarı ile yapılabileceği gösterilmiştir.
Anahtar Sözcükler: Histerektomi; laparaskopi; mesane; onarım; yaralanma.

