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Abstract
Objectives: evaluate the incidence and cause of intra and postoperative complication, after laparoscopic radical cystectomy.

Materials and Methods: Between June 2018 and July 2020, we prospectively evaluated 27patients underwent laparoscopic radical
cystectomy and extracorporeal Ileal conduit urinary diversion in South Egypt Cancer Institute Assuit University. Data were collected prospectively
on patient demographics, intraoperative parameters, pathologic staging, and postoperative outcomes.
Results: The overall complication rate was 59.3% with 7.4% major. However, the majority of the patients (29.6%) had minor complications
treated conservatively with no further surgical intervention needed. intraoperative complications were vascular in nature, that is, 3(11.1%) Deep
Dorsal vein injury, 1(3.7%) injury to the iliac vessel vein), and 3 (11.1%) bleedings that occurred during the bladder pedicles control. 5 patients
(18.5%) injury to the Obturator vein. (not counting mortalities) occurred, including 2 patients (7.4%) small rectal tears, 1 pneumonia, 1 wound
infection, 4 patients (14.8%) ileus, 3 Patient s (11.1%) persistent chylous drainage, one case (1.7%) was electively converted to open surgery
due to a larger tumor that precluded proper posterior dissection. 4. Days’ time to resumption of oral intake. Mean days to fl atus were 3., bowel
movement 3.and inpatient stay 11 (range: 7-19). and the surgical drain was removed on postoperative day 10. (range, 6-14 days).
Conclusion: Laparoscopic radical cystectomy is a safe operation with comparable morbidity rates. our parameters were acceptable and may
reflect the learning curve.
Keywords: Laparoscopic radical cystectomy; Ileal conduit diversion; Complications

Introduction
Radical cystectomy is the standard treatment for recurrent
high-risk superﬁcial or invasive bladder cancer [1]. The first
published laparoscopic radical cystectomy (LRC) for bladder
cancer with an extracorporeal ileal conduit was reported by
Sanchez de Badajoz et al. in 1995 [2]. Compared with open
surgery, a laparoscopic radical cystectomy (LRC) is a safe and
feasible alternative with fewer complications, reliable pathology
and oncologic efficacy, and faster recoveries [3]. Extracorporeal
diversion seems to be the most favorable, as it reduces the
operative time and has comparable postoperative results to the
intracorporeal technique [4]. The advantages of the laparoscopic
approach are not reduced by the external reconstruction of a
urinary diversion performed through a mini laparotomy [5]
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In 1993, de Badajoz et al. performed the first laparoscopic
radical cystectomy (LRC) which is thought to lead to a faster
recovery, shorter hospital stays, decreased morbidity, and more
rapid return to daily activities, in addition to maintaining the same
functional and oncological outcomes as ORC [6]. The complication
rate of ORC is in the range of 40-65% with a transfusion requirement
of around 66%, while the major complication rates range
between 10-12% and a mortality of 2-3%. LRC can also provide
an advantage of less blood loss, analgesic requirement, reduced
scarring, and less complications. Despite these advantages, LRC
is a technically challenging procedure that requires a high level
of laparoscopic skills and has a long learning curve [6]. Open
Radical Cystectomy (ORC) has been the gold standard technique.
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However, contemporary studies have shown that open radical
cystectomy morbidity is higher than 50% in reference centers.
Most significant complications, such as infections, paralytic ileus,
operative wound dehiscence and urinary or intestinal fistulas
can be life-threatening in about 10 to 20% of cases. Blood loss is
relatively high in these patients on average from (range 560 ml to
3,000 ml), which leads to transfusions that can be linked to major
complications. Laparoscopic Radical Cystectomy (LRC) seems to
have a smaller complication rate. Some reports show that LRC
compared to ORC has less blood loss and the patient has an early
return to normal activities, reduction of postoperative pain and
better cosmetic results. On the other hand, it is a procedure that
requires minimally invasive surgery expertise, higher costs and a
longer surgical time [7,8]. The use of smaller incisions potentially
causes less pain, more rapid ambulation, faster convalescence,
and reduced perioperative complications. Minimizing the
manipulation and atmospheric exposure of bowel might expedite
the return of bowel function [9].

The main objective of using these minimally invasive
technologies is to reduce procedure-related morbidity [10].
The complication rate of ORC is in the range of 40-65% with
a transfusion requirement of around 66%, while the major
complication rates range between 10-12% and a mortality of
2-3%. LRC can also provide an advantage of less blood loss,
analgesic requirement, reduced scarring, and less complications.
Despite these advantages, LRC is a technically challenging
procedure that requires a high level of laparoscopic skills and has
a long learning curve [11].

Materials and Methods

Between June 2018 and July 2020, we prospectively
evaluated 27patients underwent LRC and Ileal conduit urinary
diversion in South Egypt Cancer Institute, Assiut University. All
patients underwent a preoperative examination, which included
routine laboratory tests, a chest radiogram, an abdominal
ultrasonography (USG), and a computed tomography (CT) scan
or magnetic resonance imaging (MRI). Age, gender, comorbidities,
surgical history, and laboratory test results were collected.
pyelogram, echocardiograph, Patients were graded according to
the American Society of Anesthesiologists (ASA) system. Common
comorbidities such as hypertension, coronary artery disease,
chronic obstructive pulmonary disease, diabetes mellitus, and
other chronic diseases were recorded.

Surgical Technique

After general anesthesia, patients were placed in a dorsal
supine position with a 30° Trendelenburg position Figure 1A.
Brieﬂy, ﬁve ports were placed transperitoneally. For placement
of the camera port, first 10 mm trocar was placed at superior
crease of the umbilicus. The pneumoperitoneum was established
after insufflation of CO2 to a pressure of 14-15 mmHg and then
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the second 5 mm trocar and third 12 mm trocar were placed 2
cm below the umbilicus in the midclavicular line on left and right
sides, respectively. The fourth 5 mm trocar was 2-3 cm superior
and medial to anterosuperior iliac spines on the right side Figure
1B. Bilateral lymphadenectomy includes all lymph nodes in the
boundaries of the aortic bifurcation and common iliac vessels
(proximally), the genitofemoral nerve (laterally), the circumflex
iliac vein and lymph node of Cloquet (distally), the hypogastric
vessels (posteriorly) including the obturator fossa, the lymph
nodes around and medial to the internal iliac artery, and the
presacral lymph nodes bilaterally Figure 1C & D. Bladder Resection
Part In men, the procedure starts with dissection of seminal
vesicles and the posterior surface of the prostate. The seminal
vesicles were accessed and the posterior sheath of Denovillier’s
fascia was incised. The seminal vesicles and vas deferens were
then mobilized en bloc with bladder specimen Figure 1E.
The ureters were identified and widely mobilized bilaterally
downwards close to the bladder wall. Ureters are divided, both
ureters were clipped close to the bladder and divided (evaluating
the distal ureteral margin for frozen section). Denonvilliers’
fascia was incised with cold-cut scissors and dissection along the
anterior rectal surface was followed distally towards the prostate
apex. The peritoneum at the rectovesical cul-de-sac was incised
and further dissection was performed to develop a plane anterior
to the rectum. Bladder ligaments and vessels are supplied with
clips Figure 1F. Then, the procedure is continued with sectioning
of the Retzius space, incision of pelvic fascia, dissection of the
apex, and sectioning of urethra. extended anteriorly onto the
undersurface of the abdominal wall to include the entire urachus
close to the umbilicus.

The Retzius’ space was entered, and the bladder was
mobilized keeping all the extraperitoneal peri vesical fat attached
to the bladder. The endopelvic fascia was incised bilaterally and
the superficial dorsal vein were clipped. The dorsal vein complex
was secured with LigaSure, and the urethra is divided. Proximal
traction on the prostatic apex allows the final attachments of the
prostate to the anterior rectal surface (rectourethralis muscle) to
come into view Figure 1G. For female cystectomy, placement of a
blunt instrument in the vagina aid in identification of the vaginal
apex after which a vaginal incision can be extended to the pelvic
floor. Infundibulopelvic suspensory ligaments containing the
ovarian vessels are transected with LigasureTM (Valleylab, USA).
The round ligaments of the uterus were cut around the inner ring
aperture. The fallopian tubes, ovaries and broad ligaments of the
uterus were dissected along the pelvic wall. The specimens can
be delivered transvaginally in females Figure 1H-L. Ileal conduit
urinary diversion surgery was carried out. extracorporeally
through a 5-cm minilaparotomy incision Figure 1M. Ileal conduits
are relatively easy and quick to create, minimizing the rate of
postoperative complications. A small drain was left in the pelvis
(Figure 1).
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Figure 1: Operative procedure for laparoscopic radical cystectomy.

Outcome measures

Perioperative characteristics

All the patients were evaluated for blood loss, operating time,
intraoperative organ injury (bowel, vascular, rectal and nervous)
and conversion to open surgery. perioperative complication
according to the Clavien grades, time to bowel movement (passage
of flatus), time to ambulation, time to regular diet pain score, and
analgesic requirement. The follow up was done as follows: every
3 months for the first 2 years, every 6 months for the next 3 years
and then annually. Follow-up consisted of medical history, physical
examination, and routine biochemical profile. Ultrasonography of
the abdomen, urography, and chest X-rays were performed at 3, 6,
and 12 months postoperatively, then annually unless otherwise
clinically indicated. Abdominal/pelvic computed tomography
scans were performed 6 months postoperatively and annually
thereafter. The patient’s complications were cataloged during
hospitalization and in clinical attendance for 90 days after surgery.

Median value (range) of operative time, 388.00 min (252–
490). Estimated intraoperative blood loss was 750 mL (325-2000)
and 16 patients (59.3%) required blood transfusion. Length
of hospital stay was 11 days (7–19), time to ambulation was 3
days (1–4) and time to bowel movement was 3 days (1–6). The
postoperative oral intake started on day 4 (2–7), time to flatus in
day 3 (1–6), time to nasogastric tube removal in day 2 (1–4), time
to liquid consumption in day 3 (1–5), time to regular diet in day 6
(4–10) , time to drainage tube removal in day 10 (6 -14) and time
to return to work in day 20 (13-30). Postoperative mean analgesia
requirement was 14.07milligrams of (morphine equivalents) with
an average morphine requirement of 2.37 days (Table 1).

Statistical Methods

SPSS version 25.0 was used in data management. Mean
and standard deviation with median and range were used for
numerical data description. Number and percentages described
qualitative data.

Results

Twenty-seven patients (17 males and 10 females) with the
median age were 55 years (39–79 years).
003

Pathologic outcomes

The commonest histology was urothelial carcinoma in 22
patients (81.5%) squamous cell carcinoma in 3 patients (11.1%)
adenocarcinoma in 1 patient (3.7%). Pathologic stages were at the
ﬁnal specimen analysis, the pathological T stage was p T0+T1+CIS
/ pT2/ pT3 and pT4 in 2 (7.4 %), 9 (33.3 %), 13 (48.1 %), and 3
(11.1 %) respectively. A total of 16 (59.3 %) patients had positive
lymph nodes, and the positive margin rate was 3.7 %. The average
numbers of retrieved LNs were 26 (range, 9-56), Incidental
prostate cancer was detected in 4 patients (14.8%) and 4 (14.8%)
had concomitant carcinoma in situ (Table 2).
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Table 1: Perioperative data of patients.
Mean

Std. Deviation

Median

Minimum

Maximum

Estimate blood loss (ml)

806.81

371.09

750.00

325

2000

Hospital stay (days)

11.00

3.29

11.00

7

19

Operative time (min)

Time to ambulation (days)
Days to bowel movement
Oral intake (days)

Time to nasogastric tube removal (day)
Time to flatus (days)

Time to liquid intake (day)
Time to regular diet, days

Time to drainage tube removal (days)

390.15
2.59

1.22

1.89

.93

4.00

1.11

6.52

1.76

3.11

1.15

9.70

Analgesic requirement, mg (morphine equivalents)

14.07

Histopathology

1.44

3.00

20.07

Table 2: Pathologic Characteristics of patients.

.84

3.22

Time to return to work (Days)

Morphine Requirement (days)

66.48

Lymph node status
Surgical margins
Grade
Concomitant CIS
Incidental prostate cancer
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1

4.00

2

2.00

1

3.00

1

3.00

1

6.00

490
4
6
7
4
6
5

4

10

20.00

13

30

14.00

10

.93

2.00

6
1

14
4

18

No

%

Adenocarcinoma

1

3.7

Undifferentiated carcinoma

1

Squamous cell carcinoma

3

Urothelial carcinoma

22

T0+T1+CIS

2

Total

T stage

1

3.00

10.00

2.25

252

3.00

2.16
4.16

2.37

388.00

T2

11.1
3.7

81.5

27

100.0

9

33.3

3

11.1

7.4

T3

13

Total

27

100.0

Positive

16

59.3

T4

Negative
Total

Negative
Positive

11
27
26
1

48.1
40.7

100.0
96.3
3.7

Total

27

100.0

Low grade

13

48.1

High grade
Total
No

Yes

14

51.9

27

100.0

5

18.5

22

81.5

Total

27

100.0

Yes

4

14.8

No

Total

23
27

85.2

100.0
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Complication Rates
The overall complication rate is 59.3 % (16 cases). Two
patients had major complications (7.4%) and 8 cases had minor
(29.6%). There were no deaths. One case (3.7 %) was electively
converted to open surgery. One Patient (3.7%) had obturator
nerve paresis, and three patients (11.1%) had surgical site
infection. Intraoperative complications were vascular in nature,
that is one patient (3.7%) had injury to the external iliac vein,
5 patients (18.5%) had injury to the obturator vein, and 3
patients (11.1%) experienced bleeding that occurred during
the bladder pedicles control and 3 patients (11.1%) had deep

dorsal vein injury. All intraoperative hemorrhages were managed
laparoscopically either by free hand laparoscopic suturing or by
the use of compersion guaze Figure 1N, or Ligasure cautery, Figure
1O&P. Two patients (7.4%) had small rectal tears, 2 patients had
(7.4%) pulmonary embolism,4 patients (14.8%) had intestinal
obstruction, paralytic ileus, one patient (3.7%) had pneumonia,
3 patients (11.1%) had persistent chylous drainage, two patients
(7.4%) had complications linked with trocar placement, one
patient (3.7%) developed ureteroinstestinal anastomosis leak,
one patient (3.7%) parastomal hernia, and two Patients (7.4%)
delirium (Table 3) and (figures 2 & 3).

Figure 2: Overall perioperative complications.

Figure 3: Postoperative morbidity.
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Table 3: Early operative and postoperative complications.

Obturator vein injury
Obturator nerve injury
Bleedings during the bladder pedicles control
Injury to the external iliac vein
Deep dorsal vein injury
Intraoperative complication
Rectal injury
Intestinal obstruction, ileus
Thromboembolic DVT/PE
Conversion to open surgery
Pneumonia
Chylous fistula
Surgical site infection
Ureteroinstestinal anastomosis leak

006

Count

%

No

22

81.5

Total

27

100.0

Yes

1

3.7

Yes
No

5

26

18.5
96.3

Total

27

100.0

Yes

3

11.1

No

Total
No

Yes

24
27
26
1

88.9

100.0
96.3
3.7

Total

27

100.0

Yes

3

11.1

No

24

88.9

Total

27

100.0

Yes

4

14.8

No

Total
No

Yes

23
27
25
2

85.2

100.0
92.6
7.4

Total

27

100.0

Yes

4

14.8

No

23

85.2

Total

27

100.0

Yes

2

7.4

No

Total
No

Yes

25
27
26
1

92.6

100.0
96.3
3.7

Total

27

100.0

Yes

1

3.7

No

26

96.3

Total

27

100.0

Yes

3

11.1

No

Total
No

Yes

24
27
24
3

88.9

100.0
88.9
11.1

Total

27

100.0

Yes

1

3.7

No

Total

26
27

96.3

100.0
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Complications with trocar placement
Parastomal hernia
Delirium

Discussion
LRC has many potential advantages and is attractive both to
the patients and to the surgeons. The absence of a long incision
is not only cosmetically appealing but also decreases the risk of
wound dehiscence and incisional hernia formation. Postoperative
recovery time is quicker and paralytic ileus may be reduced by the
minimal handling of bowel in a moist and enclosed environment
at body temperature. We believe that the decreased bowel
manipulation, decreased postoperative pain, and reduction in
narcotic analgesic use all combined to minimize paralytic ileus,
allowing earlier resumption of bowel activity and decreased
hospitalization. Because the laparoscopic vision can enable more
accurate identiﬁcation of tissue plane, precise dissection with less
blood loss and better preservation of anatomical structures is
practicable [12].

In our results 27 patients (17 males and 10 females) with the
median age was 55 years (39–79 years), Urothelial carcinoma 22
(81.5%) Squamous cell carcinoma 3 (11.1%) Adenocarcinoma
1 (3.7%). Albisinni et al. reported urothelial cell carcinoma
(n=495) or squamous cell carcinoma (n=5) and adenocarcinoma
(n=3) of the bladder. The median age of patients was 68 years
(interquartile range [IQR], 62-74) and 82% were male [13].
The median operative time was 332 minutes (interval 207-533
minutes). The median postoperative hospital stay was 9 days
(interval 7-12 days) [14]. In our study median (range) Operative
time was 388.00 (252–490) minutes. Mean length of hospital stay
was 11 (7–19) days.

LRC series described in the literature the median number of
lymph nodes removed ranges between 12 to 20 [8]. Lymph node
metastases are found in 20–25% [15]. The median lymph node
retrieval was 14 (IQR, 9-17), and 5.8% of patients had positive
surgical margins [13]. Positive surgical margins range between
0 to 7% in the literature [8]. Incidental prostate cancer was
detected in nine patients [16]. In our results he average numbers
of retrieved LNs were 26 (range, 9-56). A total of 16 (59.3 %)
patients had positive lymph nodes, the positive margin rate was
3.7 %. Incidental prostate cancer was detected in 4 patients
(14.8%). Taylor et al. reported that at the time of writing, nearly
500 LRCs have been performed worldwide. The blood loss is ≈ 300
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No

25

92.6

Total

27

100.0

Yes

1

3.7

Yes
No

2

26

7.4

96.3

Total

27

100.0

Yes

2

7.4

No

Total

25
27

92.6

100.0

mL with transfusion rates of 0–30%, decreasing with increasing
experience [17]. In our series, estimated intraoperative blood loss
was 750 mL (325-2000) and 16 patients (59.3%) required blood
transfusion.

The bowel function usually returns in 7 days so parenteral
hyperalimentation is not required [18]. In our results time to
bowel movement days 3 (1–6). The length of ileus is probably
related to handling and the prolonged exposure of the bowel, with
resultant ﬂuid losses and tissue desiccation. Does laparoscopy
reduce this morbidity? Cookson et al speculated that this might
be caused by prolonged abdominal retraction and longer incision
during ORC. Less postoperative pain and the decreased narcotic
analgesic requirement resulted in early recovery of bowel function
and ambulation [19,20]. In our study 4 patients (14.8%) Intestinal
obstruction, paralytic ileus.

LRC is associated with a quicker return to daily activities [21].
In our results time to return to work (Days) 20 (13-30). Bochner
et al., reported 5.1 days by Nix et al., and 18.8 days. Treiyer et al.
reported mean time to NG removal was 3 days and mean time
for bowel movement (flatus) 3.4 days [22]. In our results time
to flatus was 3 days (1–6), time to nasogastric tube removal
was 2 days (1–4). LRC could reduce analgesic consumption, and
promote earlier recovery of bowel function and return to normal
activity [23], lower opioid use (8). In our results postoperative
mean analgesia requirement was 14.07 milligrams of (morphine
equivalents) with an average morphine requirement of 2.37 days.
The time to oral intake and time to ambulation were reported 5.0
days (range, 4-8 days) and 1.3 days (range, 1-3 days), respectively
[24]. In our results, time to ambulation was days 3 (1–4), and t5he
postoperative oral intake started on day 4 (2–7).
The overall complication rate is 12–15% with a reintervention
rate of 3%. These values reﬂect the difﬁculties associated with
learning the technique [17]. Sharp et al., six major (29%) and nine
minor (45%) complications. Minor complications were mainly
related to prolonged ileus [20]. Shabsigh et al. reported that the
overall complication rate was 64% and the major complication
rate was 13% [25] major surgery-related complications (Clavien
grade III or greater) occurred in 11.4% of patients [26], mortality
rate internationally is ≈ 2%, rectal injury 2%, conversion 1.5%
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and intestinal obstruction 4–5% [17]. In our study the overall
complication rate is 59.3 % (16 cases) patients had Major
complications in 2 patients (7.4%).and minor (n=8; 29.6%).
There were no deaths. Injury to the rectum occurred during the
ﬁnal dissection of the specimen after the division of the urethra.
It occurs during the separation of the prostatic apex from the
rectum and may be due to the tenting up of the rectum by traction
on the prostate [27]. In our results, 2 patients (7.4%) had small
rectal tears. Vascular injuries are the most common intraoperative
complication seen in laparoscopy [27]. In our results, one patient
(3.7%) injury to the external iliac vein, 5 patients (18.5%) injury
to the Obturator vein, and 3 patients (11.1%) bleedings that
occurred during the bladder pedicles control, and 3 patients
(11.1%) deep dorsal vein injury. All intraoperative hemorrhages
were managed laparoscopically either by free hand laparoscopic
suturing or by the use of compression guaze and Ligasure cautery.

8. González ER, García JJ, Lorenzo LM (2009) Laparoscopic radical
cystectomy. Clinical and Translational Oncology 11(12): 799-804.

Obturator nerve injuries occur in 2% of patients underwent
LRP with significant variability among published series [28] in our
study One Patient (3.7%) obturator nerve paresis. Lymphocele
formation is commonly associated with pelvic procedures,
particularly pelvic lymph node dissection (2 to 9%) [29]. In our
study 3 Patient s (11.1%) persistent chylous drainage. Albisinni
et al. reported re-operation rate of 12% [30]. In our study no
patient needed re-operation. The suction drain was removed on
postoperative day 4 when the patient was discharged home [31].
In our results time to drainage tube removal was 10 (6 -14) days.

14. Cheung G, Sahai A, Billia M, Dasgupta P, Khan MS (2013) Recent
advances in the diagnosis and treatment of bladder cancer. BMC
medicine 11(1): 13.

Neurological injuries
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