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Abstract

Introduction: Pseudodiverticulum of the urinary bladder is mostly a complication of subvesical obstruction (SO). The
gold standard of treatment was open diverticulectomy with adenectomy. A more contemporary resolution is endoscop-
ic, in two steps: the first transurethral resection of the prostate (TURP), the second laparoscopic diverticulectomy (LD).

Aim: To present a one-session procedure — photoselective vaporisation of the prostate (PVP) with LD.

Material and methods: Ffrom 1/2011 to 6/2014, 14 LDs were performed: 1 LD only, 1 with laparoscopic radical pros-
tatectomy, 12 combined with treatment of benign prostatic hyperplasia (BPH), 4 cases of TURP and LD in the second
period. In 8 cases, PVP and LD in one session were combined. These 8 cases are presented. 3D CT cystography was
used as a gold standard for assessment of diverticulum.

Results: The mean age was 66.5 5.5 (57.3-75.1) years, the mean size of the diverticulum 61.8 +22.1 (26-90) mm.
The procedure starts in the lithotomy position. It includes PVP and stenting of the ureter(s). Changing of position and
laparoscopy follows: four ports, transperitoneal extravesical approach. Photoselective vaporisation of the prostate
was performed using the Green Light Laser HPS (1x) or XPS with cooled fibre MoXy (7x). The mean delivered energy
in PVP was 205.1 +106.4 (120-458) k). The mean time of operation was 165.0 +48.5 (90-255) min. No postopera-
tive complications were observed. One patient underwent TUR incision after 1 year for sclerosis of the bladder neck.
Conclusions: Pseudodiverticulum of the urinary bladder (with or without SO) is a relatively rare disease. One session
of PVP (Green Light Laser XPS, MoXy fibre) and laparoscopic (transperitoneal extravesical) diverticulectomy is the
preferred method for treatment of subvesical obstruction due to BPH and bladder diverticulum at our institution.
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Introduction verticula form by the herniation of mucosa through

Urinary bladder diverticula (UBD) may be congen-  the muscle layer of the bladder (= pseudodiverticula).
ital or acquired. A congenital diverticulum involves  Urinary bladder diverticula are mostly acquired and
all layers of the bladder wall, whereas acquired di- secondary to bladder outlet obstructions, mainly as
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a result of benign prostatic hyperplasia (BPH). Large
diverticula may lead to dysuria, residual urine, and
urinary tract infection (UTI). Urinary tract infection in
this setting may be recurrent. Treatment of acquired
UBD should consist of diverticulectomy and relief
of the bladder outlet obstruction [1]. Formerly, the
standard choice of treatment was open surgery — di-
verticulectomy combined with open prostatectomy.
The first cases of laparoscopic diverticulectomy (LD)
are dated to 1992 [2, 3]. Subsequently, the feasibility
of LD has been validated [4-8]. Laparoscopic divert-
iculectomy can also be performed using a robotic
system [1, 9-11]. As mentioned, the vast majority
of cases of acquired UBD are combined with, and
etiologically related to, subvesical obstruction, main-
ly BPH, which should be alleviated. Diverticulectomy
may be combined with radical prostatectomy [11].
However, this should not be performed in paediat-
ric cases in which diverticulectomy is also indicated
[12]. Questions/issues for clinical practice in BPH
with UBD are: (1) Open or minimally invasive ap-
proach to UBD? (2) Laparoscopy or robotic surgery?
(3) What type of treatment of BPH? Transurethral re-

T

section of the prostate (TURP) or photoselective va-
porisation of prostate (PVP) or another technique?
(4) One- or two-step procedure?

Aim

Herein, we present our experience based on
a small case series with this field of operative urolo-
gy and with our preferred combination of methods,
namely a two-step procedure in one session: PVP im-
mediately followed by laparoscopic transperitoneal
extravesical diverticulectomy. Due to the rarity of

this diagnosis, it is difficult to perform a randomised
clinical trial.

Material and methods

From 1/2011 to 6/2014, 14 LDs were performed
at the institution of the main author: 1 LD only,
1 with laparoscopic radical prostatectomy and 12 com-
bined with treatment of BPH. Four cases were per-
formed in 2 sessions: first TURP followed by LD in
a second session. These procedures were indicated
before the availability of a PVP machine. In 8 cases,

Photo 1. Assessment of bladder diverticulum on CT. A — Axial section, B — sagittal section, C — 3D recon-

struction (of another case than in A and B)
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Photo 2. Abdominal wall at the end of surgery
with placement of ports. The 10 mm port on the
right site is used for introduction of needles and
extraction of specimen. No drain was used in
this case

Photo 4. Laparoscopic view of opened urinary
bladder (inside the ureteral catheter is visible).
The diverticulum (located on the right side of
the bottom of the bladder) is partially divided at
the broad-based neck of the diverticulum

PVP and LD were combined in one session. These
8 cases are presented. 3D CT cystography was used
as the gold standard for assessment of the divertic-
ulum (Photo 1).

Operative technique of LD with PVP: the pro-
cedure starts in the lithotomy position. It includes
uretrocystoscopy, PVP and stenting of one or both
ureters. The urinary bladder catheter and ureteral
catheter are wrapped in a sterile way. The position
of the patient is then changed to the Trendelenburg
position. The operative field is prepared again and

64

Photo 3. Laparoscopic view of anterior abdomi-
nal wall and filled urinary bladder in a slim man.
Bowels had to be retracted to obtain access to
the bottom of the urinary bladder

laparoscopy follows. The approach is transperito-
neal extravesical. Capnoperitoneum is created with
a Veress needle with pressure of 12 mm Hg. Four
ports are used, 2 x 10 mm, 2 x 5 mm (Photos 2, 3).
The bladder is filled with approximately 300 ml of
sterile physiological solution. The peritoneum is
opened with a harmonic scalpel at the lower part of
the bladder in the area of the diverticulum. The di-
verticulum is liberated and is divided from the blad-
der at the level of neck (Photo 4). Close attention
should be paid to avoiding any trauma of the ureter,
which is frequently located close to the diverticulum.
Stenting of the ureter helps to avoid injury of the
ureter. The defect in the bladder (at the site of the di-
vision of the neck of the diverticulum) is closed with
running two-layer suture with polyglactin (requiring
knotting) or recently with absorbable barbed suture
V-Loc(TM) 90 (a mixture of glycolide, dioxanone
and trimethylene). To test the watertightness of the
bladder, we use 200 ml of sterile physiological solu-
tion. The peritoneal defect is closed with another
V-Loc(TM) 90 thread. The surgical specimen (diver-
ticulum) is removed through a 10 mm port (which
can be dilated if needed). The surgical specimen is
sent for histopathological examination. A drain to
the Douglas space can be inserted. Defects of the
abdominal wall are closed. The ureteral catheter(s)
is removed on the 1%t postoperative day, the bladder
catheter on the 6™ postoperative day, mostly with-
out previous cystography. Following micturition, the
patient is discharged from hospital.
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Results

The mean age was 66.5 5.5 (57.3-75.1) years,
the mean body mass index (BMI) 27.6 +4.1 (23-35)
kg/m2. The mean size of the prostate was 44.5 +14.7
(30-80) ml and mean prostate-specific antigen (PSA)
value 2.9+1.8 (0.5-6.5) ng/ml (in the patient with PSA
6.5 the free/total PSA ratio was 33%). The mean max-
imal size of the diverticulum on computed tomogra-
phy cystography was 61.8 +22.1 (26-90) mm. Photo-
selective vaporisation of prostate was performed with
Green Light Laser HPS 120 W (1x, first case) or XPS
180 W with cooled fibre MoXy (7x). The mean deliv-
ered energy in PVP was 205.1 +106.4 (120-458) kI.
The mean duration of surgery was 165.0 +48.5
(90-255) min. The longest time (255 min) was in an
obese man with BMI 35 kg/m2 All surgical proce-
dures were performed by one surgeon. There were
no peri- or postoperative complications. One patient
underwent TUR incision 1 year after the procedure
for sclerosis of the bladder neck — Dindo-Clavien Illb
[13]. The histological examination of all diverticula
was benign in all cases.

Discussion

We have attempted to answer the four questions
about the surgical treatment of UBD with subvesi-
cal obstruction due to BPH expressed in the intro-
duction: (1) Open or minimally invasive approach?
(2) Laparoscopy or robotic surgery? (3) What type
of treatment of the underlying BPH — TURR, PVP or
another technique? (4) A one- or two-step proce-
dure? Firstly, however, we would like to make one
comment regarding the preoperative diagnostic pro-
cess. A bladder examination is a common scenario
for patients with BPH. We only plan the operation
after a CT cystography including a 3D reconstruction
has been performed [14]. We consider plain X-ray
cystography to be insufficient. Prior to or at the start
of the surgical procedure, a meticulous endoscopy
is performed to exclude any bladder co-morbidities,
e.g. urothelial tumour. However, LD of UBD harbour-
ing urothelial carcinoma has been reported [15].

Regarding the technique of the diverticulectomy:
Urologists are familiar with surgery in the small pel-
vis with a transperitoneal or extraperitoneal [8] ap-
proach to the urinary bladder mainly in the setting
of laparoscopic radical prostatectomy and/or cys-
tectomy [16, 17]. Numerous alternative techniques
of diverticulectomy have been described [14]: open

Videosurgery and Other Miniinvasive Techniques 1, March/2015

(intravesical and extravesical), endoscopic (fulgura-
tion or diverticular neck resection), and laparoscop-
ic/robotic. Laparoscopic or robotic diverticulectomy
is the preferred method due to excellent efficiency
and minimal invasiveness and morbidity. Laparos-
copy can be extraperitoneal [6, 8], intraperitoneal
(= transperitoneal) [2, 3] or suprapubic transvesical
[18-20]. Pure laparoscopy can be replaced by robot-
ic-assisted bladder diverticulectomy[1, 9, 11, 12, 14,
18, 19, 21-23]. Attempts to introduce laparoendo-
scopic single site surgery (LESS) have also been doc-
umented [24]. A transperitoneal laparoscopic/robot-
ic approach can be performed extravesically (with
dissection of the diverticulum, resection of its neck
and suture of the defect) or through a widely opened
bladder [10]. The approach through an opened blad-
der to the diverticulum neck is probably easier, but is
hampered by the fact that the bladder defect must
be closed subsequently; this is currently the domain
of robotic surgery [10]. No studies comparing the
above-mentioned techniques are available to serve
as evidence-based medicine. We have chosen lap-
aroscopy (a robotic system is not available at our
institutions), a transperitoneal approach (the trans-
vesical approach appears too complicated to us) and
extravesical —without need of suturing an additional
defect of the dissected bladder. In the transperito-
neal extravesical approach, applied in our series, the
crucial event is to identify the diverticulum and its
neck. Some techniques (not applied in our cohort)
can help to find diverticulum in an extravesical ap-
proach: balloon of catheter in the diverticulum [1, 6,
9, 25], illumination by cystoscope [26] and instilla-
tion of methylene blue [22].

Of equal importance as the choice of approach to
the diverticulum is the method of how to treat the
co-existing BPH. A one-step procedure is preferred.
There are many treatment options for BPH. Tran-
surethral resection of the prostate has been the gold
standard for many years. Iselin et al. [27] combined
TURP and LD in 2 cases. They resected only 8 g of pros-
tatic tissue in both cases. The duration of the diver-
ticulectomy was 4 and 5 h, respectively. Porpiglia et al.
[25] combined TURP and LD successfully in 12 cases
with a mean operative time of 239 min. Altunrende
et al. [28] combined TURP and robotic diverticulecto-
my; the authors even combined robotic diverticulec-
tomy with robotic simple prostatectomy. Shan et al.
combined LD with holmium laser enucleation of the
prostate in three cases [29]. The concept of our tech-
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nique was introduced by Kural et al. in 2009 [1] — PVP
and mini-invasive (in their case robotic) diverticulec-
tomy. We prefer this combination because we consid-
er PVP to have lower risk of postoperative bleeding
than TURP. The concept of using PVP is supported by
the recently published GOLIATH study. It showed that
PVP performed using the third generation of machine
(180-W XPS Greenlight Laser Vaporisation) produced
equal results to those of TURP [30].

Conclusions

Pseudodiverticulum of the urinary bladder (with
or without subvesical obstruction) is a relatively rare
disease. Due to its rarity, it will be difficult to per-
form a clinical trial of higher rank than a case re-
port series. A further problem in gaining high qual-
ity studies for evidence-based medicine data is the
nonexistence of a gold standard. We present a limit-
ed study on our preferred treatment method, which
is a single-session, two-step procedure using PVP
(GreenlLight Laser XPS, MoXy fibre) and laparoscopic
(transperitoneal extravesical) diverticulectomy. We
consider this to be the preferred method for the
treatment of subvesical obstruction due to BPH as-
sociated with bladder diverticulum. There were no
peri- or postoperative complications in our series.
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