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Abstract

Introduction: Radical cystectomy (RC) remains the gold standard for the treatment of recurrent high-risk non-mus-
cle-infiltrating bladder cancer (BC) and muscle-infiltrating BC. Currently, there is no uniform standardized procedure
for laparoscopic radical cystectomy (LRC) .

Aim: To share our initial experience with the three layers with three-port approach for laparoscopic radical cystecto-
my (TLTPA-LRC) and to investigate its safety and effectiveness.

Material and methods: Between April 2017 and March 2020, 32 patients with bladder tumors underwent
TLTPA-LRC, pelvic lymph node dissection, and extracorporeal construction of the Studer neobladder. The basic char-
acteristics of the patients, clinical pathology, and perioperative and follow-up data were analyzed. We also describe
our step-by-step surgical technique for TLTPA-LRC.

Results: The median operation time was 278.5 min (range: 221-346 min), and the mean estimated blood loss was
233.4ml (102—-445 ml). The rates of intraoperative blood transfusion and postoperative transportation to the intensive
care unit after surgery were 12.5% and 100%, respectively. Postoperative pathology showed 7 cases of T1, 20 cases
of T2, and 5 cases of T3. Lymph node dissection and surgical margins were both negative. During a median follow-up
of 13.5 months, 4 patients had early complications (< 30 days) and no patients had major complications (grade > 3).
The patients are now alive without local metastasis and with satisfactory urinary control ability day and night.
Conclusions: Although the TLTPA-LRC approach requires a certain level of surgical proficiency, it is feasible and serves
as a minimally invasive method for selected patients.
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ic radical cystectomy (LRC) for the first time [3], and
since then, LRC and urinary diversions have devel-
oped rapidly. Although some successful experiences
in this area have been reported, there is no uniform

Introduction

Radical cystectomy (RC) remains the gold stan-
dard for recurrent high-risk non-muscle-infiltrating

bladder cancer (BC) and muscle-infiltrating BC ac-
cording to current guidelines [1]. In 1949, Whitmore
and Marshall first reported the classical RC [2], and
since then, this minimally invasive method has been
the predominant surgical treatment for BC. With the
advent of laparoscopy, a new RC method has been
developed. Parra et al. (1992) performed laparoscop-

standard for specific LRC procedures.

Aim
The aim of this paper is to describe our initial

series of step-by-step LRC surgical techniques, the
so-called three layers with three-port approach-LRC
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(TLTPA-LRC). Based on the anatomical characteristics
of the pelvic cavity and combined with previous clin-
ical experience, the authors proposed a three-lay-
er RC using a lateral approach. In other words, the
lateral retroperitoneum is opened from the lateral
side to expose the external iliac vessels (level 1), the
anterior trunk of the internal iliac artery, the umbil-
ical artery (level 2), and the ureter (level 3). Full ex-
posure of important pelvic anatomical structures is
achieved with the above design, and the surgeon can
easily and programmatically cut off the blood sup-
ply to the bladder and the surrounding ligaments,
and cut off the ureter. The vascular nerves and other
tissues are fully “skeletonized”, and five groups of
important anatomical structures are exposed in turn
from the outside to the inside, namely the genital
femoral nerve, the external iliac artery and vein, the
obturator nerve and blood vessels, the internal iliac
blood vessels, and the ureter. The specific methods
and preliminary results are reported below.

Material and methods
Patients

We reviewed and assessed the records of 32 pa-
tients with muscle-invasive or recurrent high-risk
non-muscle-invasive BC with negative staging assess-
ment who underwent TLTPA-LRC at our hospital from
April 2017 to March 2020. Patient characteristics (age,
sex, body mass index, clinical stage, and size of blad-
der tumor) were evaluated. All patients underwent
B-mode ultrasound, computed tomography (CT), and/
or magnetic resonance imaging (MRI) preoperatively
to determine tumor locations and pelvic lymph node
metastasis. All patients underwent cystoscopy or di-
agnostic electrosurgical resection of tumor tissue for
examination. The pathological diagnosis was invasive
bladder tumor or advanced noninvasive bladder tu-
mor. CT, MRI, and other imaging examinations showed
no distant metastasis, and significant pelvic lymph
node involvement was suspected in 1 case. BC was
classified according to the 2017 American Joint Com-
mittee on Cancer staging manual [4]. Preoperatively, it
was confirmed that patients had good urinary control
ability and no intestinal lesions or history of intestinal
resection. All patients underwent LRC, pelvic lymph
node dissection, and extracorporeal construction of
the Studer orthotopic neobladder in accordance with
the step-by-step procedure. All procedures were per-
formed by a single surgeon (LK Bi) with advanced lap-
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aroscopic skills. The study was approved by the ethics
committee of the Second Hospital of Anhui Medical
University. All patients signed written consent to al-
low the use of their data.

Preoperative preparation

General preoperative preparation included preop-
erative skin preparation, fasting, and water enema.
The patients were given a fluid diet on the day before
surgery, and an enema and water fasting the night
before the operation. Oral antibiotics were taken for
1 day before surgery to avoid the presence of bowel
anaerobic bacteria and Gram-negative bacilli. These
antibiotics, such as metronidazole and levofloxacin,
were used for bowel preparation and intraoperative
intestinal tract rupture during the enteric suture stage.

Surgical technique
Anesthesia and position

The patient was placed in the supine position with
a 30° tilt to provide a lower head setting, and with
buttocks raised and shoulders fixed. Patients under-
went endotracheal intubation, general anesthesia,
and intoxication. The operator was positioned on the
left side of the patient. The assistant was positioned
on the right side to deliver the laparoscopic instru-
ment and assist in the extracorporeal construction of
the neobladder, and person who held the scope was
positioned on the side of the patient’s head.

Trocar configuration

The first puncture point (point A) was the obser-
vation hole (Figure 1), which was 2 cm above the
umbilicus. The incision made was about 1 cm, the
pneumoperitoneum needle was inserted, abdominal
pressure was adjusted to about 15 mm Hg (1 mm Hg
= 0.133 kPa), and then a 10-mm observation trocar
was inserted at the first puncture point to observe
the abdominal pelvic cavity by laparoscope, and
eventually the remaining two trocars were placed
under laparoscopic observation (points B and C).
A 1-cm incision was made next to the bilateral rec-
tus abdominis muscles, and 12-mm and 5-mm tro-
cars were placed near the umbilicus.

Dissociated bilateral ureter

Open lateral peritoneum was performed using
our specific lateral three-layer approach (Figure 2).
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Figure 1. Port placement and docking for the
three layers with the three-port approach for
laparoscopic radical cystectomy. A — The 10-mm
port for the observation hole, at about 2 cm
above the umbilicus. B — The 12-mm port for
the main operation hole, at about 3—4 cm below
the umbilicus of the right rectus muscle. C — The
5-mm port for the assisted operation hole, at
about 5-7 cm below the umbilicus of the left
rectus muscle

The lateral peritoneum was opened along the lat-
eral side of the external iliac vessels and the medial
side of the spermatic vein. The upper part started
from the position where the ureter crossed the iliac
blood vessel, and the lower part reached the posi-
tion of the vas deferens near the inner ring mouth.
For enlarged lymphadenectomy, the upper aortic bi-
furcation position was reached. The first layer, the
external iliac vessel layer, was exposed, and the
peritoneum was lifted using separation forceps. The
ultrasonic knife was used to push the peritoneum
along the inside of the external iliac arteries and
veins, and the vas deferens was broken downward
to reveal the bladder side space and expand upward.
This first stage of surgery ended with exposure of
the external iliac vessel. The second layer, the inter-
nal iliac vessel layer, was revealed and the perito-
neum was opened continuously, while the internal
iliac artery was found. Then, the internal iliac artery
was raised, and the anterior trunk of the internal
iliac artery was exposed and then clamped. This
second stage of surgery ended with exposure of the
internal iliac vessels. The third layer, the ureter layer,
was exposed, and the internal iliac artery was lifted,
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Figure 2. Sketch map for the three layers
technique. | — the external iliac vessel layer,
Il — the internal iliac vessel layer, IIl — the ureter
layer. The main procedure includes the follow-
ing steps. @ The lateral peritoneum is opened
along the lateral side of the external iliac ves-
sels and the internal iliac artery (I1A) is clamped
with a medium-sized Hem-o-lock. @ The ureter
is found below the root of the umbilical artery,
and then the peritoneum is pushed inward to
expose the ureter. The ureter is clamped with
a medium-sized Hem-o-lock. @ The urethra is
clamped with a large Hem-o-lock

and the peritoneum pushed inwards with the um-
bilical artery as the marker. Meanwhile, the ureter
was found below the root of the umbilical artery, and
then the peritoneum was pushed inward to expose
the ureteral layer. The same method could be adopt-
ed to expose the left side. In order to better expose
the common iliac blood vessels, the ureter should be
pushed inward and upward as far as possible to ex-
pose the pelvic lymph nodes and protect the ureteral
blood supply to the greatest extent and reduce the
incidence of postoperative ureteral stricture.
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Dissociated bilateral ligaments of the bladder
and prostate

The bladder was lifted up, and the lateral blad-
der space (between the bladder and pelvic side wall)
was fully dissociated. The lateral bladder ligament
was exposed and clamped with Hem-o-lock clamps.
After that, it was cut off with an ultrasonic knife.
The bladder was lifted using an elastic separating
plier, the Douglas pouch was revealed, and then
the peritoneum was cut apart. The seminal vesicles
were held up, and the Denonvilliers’ fascia was cut
through with an ultrasonic knife until the apex part
of the prostate was separated. Then, the ligament of
the prostate was clamped with Hem-o-lock clamps.
The umbilical median ligament, paramedian liga-
ment, and peritoneal reflex were cut to expose the
pelvic cavity fully. Then, we continued to dissect the
apex of the prostate and exposed the pubic prostate
ligament and pelvic fascia reflex. The pelvic fascia
reflex and pubic prostate ligament were dissected
by means of close attachment to the levator anal
muscle and pubis.

Removal of the bladder and prostate from the
urethra

The dorsal venous complex was dissected with
scissors near the suture line, close to the prostatic
apex, until the urethra was separated, and the ure-
thral length was retained long enough to maximize
postoperative urinary control ability. The urethra
was clipped with a large Hem-o-lock and then cut.
The bladder and prostate were removed, and speci-
mens were collected in specimen bags.

Dissected pelvic lymph node and extracorporeal
construction of the Studer orthotopic neobladder

Pelvic lymph node dissection and extracorpore-
al construction of the Studer orthotopic neobladder
were performed using the standard procedure [5, 6]
for each patient.

Postoperative treatment and follow-up

Bladder irrigation was started on the first day
after surgery (200-250 ml of normal saline every 6—
8 h). The patient was instructed to get out of bed as
soon as possible, and was given a liquid diet after
the gastrointestinal tract resumed ventilation, which
was gradually changed to a normal diet. After ob-
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serving a pelvic drainage volume < 100 ml/day that
was gradually decreasing, the drainage tube was
pulled out. Neobladder cystography was performed
3-4 weeks after surgery. If no leakage was found,
the catheter was removed. After a week of urination
training, patients were instructed to urinate once
every 2-3 h during the day (every 4 h at night) and
gradually extend the interval between urination to
increase the capacity of the new bladder. During this
time, patients were advised not to urinate immedi-
ately when they felt incontinent.

Patients were followed up via telephone and out-
patient clinic appointments. Routine blood, urine,
blood gas biochemistry, and urinary system B-mode
ultrasound examinations were performed monthly
for 3 months after the operation. Follow-up focused
on urinary incontinence and quality of life. The Na-
tional Cancer Network Comprehensive Functional
Assessment of Cancer Treatment Functional Bladder
Symptom Index 18 (NCCN-FACT-FBISI18) question-
naire was used to evaluate the quality of life of pa-
tients.

Results

All patients underwent LRC, pelvic lymph node
dissection, and extracorporeal construction of the
Studer orthotopic neobladder with the same pro-
grammed procedure without additional trocars. The
median operation time was 278.5 min (221-346 min),
and mean estimated blood loss was 233.4 ml (102—
445 ml). The rates of intraoperative blood transfusion
and postoperative transformation to intensive care
units after surgery were 12.5% and 100%, respec-
tively. Postoperative pathology showed 7 cases of T1,
20 cases of T2, and 5 cases of T3. Lymph node dissec-
tion and surgical margins were both negative. During
the short-term follow-up, 1 patient was admitted to
the hospital for urethral stricture and underwent ure-
thral dilatation regularly, while 2 patients underwent
bilateral renal puncture and fistula plus anterograde
catheterization due to bilateral ureteral stricture, and
another underwent hemodialysis because of renal
failure. The patients are all alive without local metas-
tasis, and with satisfactory urinary control ability day
and night (Tables I and II).

Discussion

In the 1940s, the survival rates and oncological
outcomes of RC were poor [7]. In 1948, Jewett and
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Lewis reported their experience of RC for the first
time [8]. With the development of surgical endosco-
py technology, the concepts of minimally invasive RC
(MIRC), such as LRC and robot-assisted laparoscopic
radical cystectomy (RA-LRC), have been increasingly
accepted for treatment of BC [9, 10].

Based on the anatomical features of the pelvic
cavity and our previous clinical experience, a lateral
three-layered approach was proposed by our insti-
tution (Photo 1). Briefly, the lateral posterior perito-

neum was opened to expose the external iliac ves-
sels (level 1), the anterior trunk of the internal iliac
artery, the umbilical artery (level 2), and the ureter
layer (level 3) in sequence. In this way, the vital pel-
vic anatomy was fully exposed, and five groups of
important anatomic structures were dissected suc-
cessively from the outside and inside, namely the
reproductive femoral nerve, external iliac blood ves-
sel, obturator nerve and blood vessels, internal iliac
blood vessels, and the ureter.

External iliac artery s

~em External ilisc artery

e [nternal iliac artery

e reler

Lateral bladder ligamen! e

Photo 1. The critical procedure of the lateral three layers laparoscopic radical cystectomy technique. The
right ureter is dissociated. A — The right lateral peritoneum is opened along the lateral side of the external
iliac vessels and the medial side of the spermatic vein. B — The right three layers are exposed, and the right
internal iliac artery (I1A) is clamped. C — The right ureter is clipped with a corded Hem-o-lock and then cut
off. D — The right lateral bladder ligament is clamped and cut off. The left ureter is dissociated. E — The left
lateral peritoneum is opened along the lateral side of the external iliac vessels and the medial side of the
spermatic vein. F—The left three layers are exposed, and the left 1A is clamped. G — The left ureter is clipped
with a corded Hem-o-lock and then cut off. H — The left lateral bladder ligament is clamped and cut off. The
urethra is cut off completely. | — The urethra is cut off completely, and the bladder is cut off
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Classical LRC wusually involves pelvic lymph-
adenectomy before removal of the bladder. Although
this method is convenient in terms of surgical tech-

Table I. Clinical characteristics of all 32 patients

Characteristic Result
Age [years] median (range) 60.5 (41-73)
Sex (male/female) 20/12

BMI [kg/m?] mean (range) 22.7 (18.9-27.3)

Tumor size [cm] mean (range) 3.7 (1.2-6.3)
pT stage, n (%)
T1 7(21.9)
T2 20 (62.5)
T3-T4 5 (15.6)
pN stage, n (%):
NO 25 (78.1)
N1 4 (12.5)
N2 3(9.4)
Negative surgical margins, n (%) 30 (93.8)
BMI — body mass index.
Table Il. Perioperative data
Characteristic Result

Operative time [min] median (range) 278.5 (221-346)

Estimated blood loss [ml] mean (range) 233.4 (112-315)

Intraoperative blood transfusion, n (%) 4 (12.5)
Postoperative transformation to ICU, n (%) 32 (100)
Time to full ambulation [days] median 3.0 (2.5-4)
(range)
Time to oral feeding [days] median (IQR) 1.5 (1.5-3)
Postoperative hospital stay [days] mean 11.9 (7-16)
(range)
Clavien-Dindo? grade, n (%):

1 23

2 9

3 0

4 0
Adjuvant chemotherapy received, n (%) 9 (28.1)

ICU — intensive care unit, IQR — interquartile range. *According to the Cla-
vien-Dindo classification of surgical complications [16].
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nique, postoperative pelvic reconstruction is often
unsatisfactory due to the destruction and lack of
normal anatomical structure levels after lymphatic
dissection. Our initial series focuses on opening the
outer peritoneum, gradually freeing the iliac ves-
sels along the normal anatomical level, finding and
ligating the ureter, removing the bladder, and final-
ly performing lymph node dissection. Through the
accumulation of experience, we believe that this is
helpful for protecting and rebuilding the integrity of
the peritoneum and preventing postoperative intes-
tinal obstruction.

Although the pelvic cavity is a symmetrical struc-
ture, there are slight differences between the right and
left sides [11]. Our initial experience was that the key
point of the right three-layer method was to expose
and ligate the umbilical artery first, which is more
conducive to dissociating the ureter and protecting its
blood supply. The left side should be given priority to
expose and clip the ureter because the umbilical ar-
tery is easy to locate when the ureter is dissociated.

Relatively popular trocar placement methods in-
clude the four-port method and the five-port meth-
od. The four-port method features fewer surgical
incisions; however, it lengthens the operation time
significantly and is not conducive to postoperative
bowel recovery. The moderate exposure of the five-
port method is sufficient to some extent, and the
operation time is relatively short [12, 13]. However,
we used the three-port approach, and our initial in-
tention was to make the incision more conducive
to improve the aesthetic appearance of patients
and more consistent with the minimally invasive
concept. However, without a doubt, this method in-
creases surgical difficulty and requires a high level of
laparoscopic surgical ability. Therefore, it is proposed
that this novel method may be suitable only for sur-
geons with competency in laparoscopy.

The three-layered approach was initiated by Dr.
Bi in 2018 [14]. At first, this method was proposed
for simplifying the pelvic lymph node dissection in
several pelvic procedures involving malignant tu-
mors, such as RC, radical prostatectomy for high-risk
prostate cancer, and suspected pelvic lymphatic me-
tastasis for penile cancer [15]. With the continuous
accumulation of surgical experience using this ap-
proach, it was found that it is feasible to apply it to
RC. Our study has indicated that RC is feasible and
repeatable by following a standardized surgical pro-
cedure.
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Although the detailed technique of TLTPA-LRC
has been discussed comprehensively, several lim-
itations should be noted. First, our experience has
mainly focused on RC. Whether or not there are dif-
ferences in efficiency in different methods of urinary
diversion remains uncertain. Second, only a few pa-
tients were included in our study. Finally, this type
of laparoscopic technique needs relevant proficient
skills, and reports of the experience of other sur-
geons are necessary to confirm its repeatability be-
fore it can be widely accepted.

Conclusions

TLTPA-LRC is feasible and safe for patients. Fur-
ther studies with larger sample sizes and longer fol-
low-up times are required to confirm the findings of
our investigation.
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