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Introduction

As laparoscopy becomes a
standard approach in many uro-
logical procedures, researchers
are striving to make minimally
invasive surgery less invasive.
Laparoendoscopic single-site
radical prostatectomy (LESS-RP)
is being increasingly used for
the surgical treatment of organ-
confined prostate cancer and
could be regarded as the most
recent progression in laparo-
scopic RP [1–12]. However,
some early clinical experiences
with LESS-RP have demonstrat-
ed several limitations associated
with technical constraints, includ-
ing limited operating space, and
lack of triangulation.

Desai et al. [13] first reported
an initial feasibility of performing
transvesical single-port RP in a
cadaver. They suggested that the
insufflated bladder might supple
with an optimal portal of access
to the prostate for RP, by elimi-
nating contact with the peritoneal
cavity and its contents, thus pro-
viding a direct in-line exposure of
the prostate and relevant peri-
prostatic anatomy. The transvesi-
cal approach also excludes the
need for mobilizing the bladder
and dissecting the prevesical
space, and could further reduce
the dissection injury during RP.
However, to our knowledge no
study has clinically evaluated the
technique in patients with organ-
confined prostate cancer.

Herein we report our initial cli-
nical experience of transvesical
single-port laparoscopic RP for
organ-confined prostate cancer
patients. Our aim is to demon-
strate the feasibility of the pro-
cedure by describing the tech-
nique and analyzing early out-
comes.

Patients and Methods

Study design

The patient with low risk or-
gan-confined prostate cancer
(PSA = 10 ng/ml, Gleason score
<7, and clinical stage T1c or T2a)
fit for laparoscopic surgery was
offered transvesical single-port
laparoscopic radical prostatecto-
my. All data were entered pro-
spectively into an institutional
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Background. Laparoendoscopic single-site radical prostatectomy (LESS-RP) is obtaining popularity.

To improve continence and overcome current limitations, transvesical single-port laparoscopic RP could
be applied to LESS. Our experience in performing transvesical single-port laparoscopic RP was analyzed.

Methods. A total of 20 consecutive men with organ-confined prostate cancer underwent trans-
vesical single-port laparoscopic RP between November 2010 and July 2011 by a single surgeon. A
novel port (QuadPort®) was used percutaneously into the bladder to establish pneumovesicum through
a 4-cm bladder incision. All the operative procedures, including incision of the posterior bladder neck,
dissection of the seminal vesicles and vas deferens, ligation of prostatic pedicles, preserving of neu-
rovascular bundles, apical dissection, urethral transection, and urethro-vesical anastomosis with ven-
tral inlay forskin graft, were performed transvesically and laparoscopically.

Results. All of the 20 transvesical single-port laparoscopic RP was successfully performed, and
there was no conversion to standard laparoscopic approach or open surgery. Patients were hospital-
ized for a mean (range) of 14.7 (12–25) days after surgery. The total operative time range was 75–
180 min, and the mean operative time was 105 min. The estimated blood loss was 75–500 ml, and no
blood transfusion was required. Catheters were removed after a mean (range) of 12.1 (9–16) days.
No intraoperative complications occurred. No patient had positive surgical margins. All the cases were
continent after removal of the catheter.

Conclusions. Transvesical single-port laparoscopic radical prostatectomy is technically feasible
for cases with organ-confined prostate cancer.

Key words: LESS, prostate cancer, radical prostatectomy, transvesical, single port.
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review board-approved data-
base and queried retrospective-
ly.

Demographic data were ac-
crued including patient age, body
mass index, preoperative pros-
tate-specific antigen (PSA) level,
the International Index of erectile
function 5 (IIEF-5), biopsy Glea-
son score, Clinical TNM stage,
and D’Amico risk classification.
The preoperative evaluation in-
cluded standard history and phy-
sical examination, basic labora-
tory blood work, metastatic stag-
ing when required, and further
cardiac/pulmonary workup when
indicated. Exclusion criteria in-
cluded previous radiotherapy to
the prostate and conventional
contraindications to laparoscop-
ic procedures.

Perioperative data including
the estimated blood loss, oper-
ative time, additional ports or
conversion to conventional la-
paroscopy, intraoperative comp-
lications and length of stay
were recorded. The patient was
checked at 9D postoperatively
with fiber cystoscope examina-
tion and removed the catheter.
Patients were followed at 40D,
every 3 mo for 1 yr, and every 6
mo thereafter for continence as-
sessment (pads daily), IIEF-5
and biochemical recurrence
(PSA>0.2 ng/ml).

Surgical technique
Port placement

The patient’s bladder was in-
stilled with saline water through
a catheter and an incision (3–
4.5 cm) was created in halfway
between the umbilicus and pu-
bic symphysis. The wall of the
bladder incision was sutured to
the anterior rectus sheath and
fixed. An QuadPort® (Olympus
Surgical Technologies Europe)
was deployed into the bladder
through a 4-cm incision (Fig. 1,
a). The Olympus high-resolution
digital 10 mm laparoscope was
inserted through a 12 mm inlet;
the other two inlets were actual-
ly used during the surgery to re-
duce instruments clashing that is
commonly occurred with the

single-port approach. There was
a separate channel each for in-
sufflation and venting.

Incision of the Posterior
Bladder Neck

The initial step consisted of
creating a posterior incision along
the bladder neck distal to the
ureteric orifices (Fig. 1, b), which
were clearly identified with the
transvesical approach. The pos-
terior bladder neck incision was
deepened full-thickness to ex-
pose the vas deferens and sem-
inal vesicles.

Dissection of
Vas Deferens and
Deminal Vesicles

The anterior layer of Denon-
villier’s fascia was incised and
the vas deferens and seminal
vesicles were completely isolat-
ed and incised (Fig. 1, c), there-
by exposing the fascia of Denon-
villiers that is incised for the pos-
terior dissection.

Separation of
Denonvilliers’ Fascia

Denonvillier’s fascia was sepa-
rated along the posterolateral sur-
face of the prostate in an ante-
grade direction (Fig. 1, d), reach-
ing the prostatic apex, maintaining
a completely intrafascial plane.

Lateral Separation of
Prostate

The posterior bladder neck
incision was extended on both
sides to encircle the bladder
neck. The bladder neck incision
was initially deepened from the
7 o’clock to 11 o’clock position
on the left side and the 1 o’clock
to 4 o’clock position on the right
side (Fig. 1, e). This gave expo-
sure to the lateral prostate sur-
face medially and the levator fi-
bres laterally. These incisions
were joined in the midline at the
12 o’clock position to expose the
anterior surface of the prostate
and the dorsal vein complex
(Fig. 1, g). The lateral prostate
pedicles were divided using har-
monic scapel and the neurovas-
cular bundles were conserved

under surveillance with nerve
stimulator (Fig. 1, f) [1].

Control the Dosal Vein
Complex and Dissection of

Urethra

The dorsal vein was control-
led with hemostatic forceps and
the pubo-prostatic ligaments were
incised close to the prostate sur-
face (Fig. 1, h), exposing the un-
derlying urethra. The urethra
was transected without cautery.
The tip of the urethral catheter
was withdrawn, and the posteri-
or urethral wall was transected
sharply (Fig. 1, j). Complete dis-
section of the prostate apex was
accomplished in a retrograde
fashion. The completely mobi-
lized prostate was placed within
the bladder. The prostate was
extracted and examined grossly
for adequacy of excision. The
catheter balloon was injected
with 40 ml of saline water and
pulled for oppressing urethra
stump and hemostasis.

Vesicourethral Anastomosis
by using the Stripe of
Free Foreskin Fraft

According to the prostate gland
diameter, the isometric stripe of
foreskin was prepared and quilt-
ed onto the ventral prostatic fos-
sa. Both ends of the free fore-
skin were anastomosed respec-
tively with margin of the posteri-
or urethra and the posterior blad-
der neck (Fig. 1, k, l, m). A 20F
Foley catheter was inserted un-
der vision into the bladder after
completion of the anastomosis.
A bladder fistula drain was exit-
ed via the same skin incision.

Cystograms

Cystogram was performed at
day 9 after surgery. The urethral
catheter was removed when ap-
propriate.

Results

Demographic data

From Nov 2010 to July 2011,
20 transvesical single-port laparo-
scopic RPs were scheduled at
our institution. Table 1 lists the
complete demographic data.
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Fig. 1. a — QuadPort® (Olympus Surgical Technologies Europe) was deployed into the blad-
der through a 4-cm incision; b — incision of the posterior bladder neck; c — dissection of Vas
deferens and seminal vesicles; d — separation of Denonvilliers’ fascia; e — lateral separation of
prostate; f — the neurovascular bundles were under surveillance with nerve stimulator (white
arrow: bipolar electrocoagulation as stimulator, black arrow: reflected voltage; g — the bladder
neck incisions were joined in the midline at the 12 o’clock position; h — control the dorsal vein
complex; j — dissection of urethra (black arrow: prostate, white arrow: urethra); k — urethro-
vesical anastomosis using the stripe of foreskin; l — skin flap was well adhered to the prostate
socket; m — the model of urethro-vesical anastomosis using the stripe of foreskin
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Operative data

The mean operative time was
recorded from incision of the
bladder to the bladder closure
finished by a single surgeon
(X.G.). Table 2 details the oper-
ative and postoperative data. All
of the 20 transvesical single-port
laparoscopic RPs were success-
fully performed, and there was
no conversion to standard lapar-
oscopic approach or open sur-
gery. No intraoperative compli-
cations occurred. No patient had
positive surgical margins.

Postoperative data

The fiber cystoscope exami-
nation of epithelial crawling situ-
ation and anastomotic healing
status was performed on all pa-
tients, and catheters were not
removed if there was evidence
of anastomotic leakage. Seven-
ty percent of patients had their
catheters removed 9d postoper-
atively and 30% after 2 wk. All
PSA values postoperatively were
less than 0.06 ng/ml as com-
pared with preoperative PSA val-
ues (mean: 7.5 ng/ml). All the cas-
es were immediately continent as
soon as removal of the catheter.
12 of 20 patients reached satis-
factory erection on 6 M post-
operatively with IIEF-5 score =
21. No cases demonstrated vesi-
courethral stricture on 6–15 M
follow up postoperatively.

Discussion

Laparoscopic RP has been
reported with encouraging re-
sults as an alternative to open
RP in patients with organ-con-
fined prostate cancer. More re-
cently, the introduction of novel
single-port devices has enabled
the performance of laparoscop-
ic RP procedures in a virtually
scarless fashion through a soli-
tary intraumbilical incision. Al-
though not enough randomized
data are available in the litera-
ture, it appears as though this
technique may have promise
compared with its conventional
laparoscopic counterpart, in
terms of operative outcomes,

postoperative pain, and patient-
reported convalescence [14–17].
Although promising, it is impor-
tant to remember the underpin-
nings of this technique and its in-
herent difficulties. First and fore-
most, limited operating space
and considerable instrument
clashing limits precise tissue
handling and retraction. We re-
port our initial experience with
transvesical single-port laparo-
scopic RP for organ-confined pros-
tate cancer performed through a
solitary suprapubic incision by
way of a single access port in-
serted directly into the bladder in
20 patients with low risk organ-
confined prostate cancer.

There may be several advan-
tages of the single-port trans-
vesical approach for RP. Firstly,

with the transvesical approach
we do not need to mobilize the
bladder or dissect the pre-vesi-
cal space, thus the operation is
restricted to the area of the deep
bony pelvis, which could mini-
mize the dissection injury during
RP. Furthermore, recent studies

Table 1
Demographic and
Preoperative Data

     No. of patients 20

Age, yr, mean (range) 62
(37–74)

BMI, Kg/m2 22.5
(20–26)

Preoperative PSA, 7.5
ng/ml, mean (range) (3.4–10.0)

IIEF-5, No.
≥21 13 (65.0)
≤21 7 (35.0)

Clinical TNM stage,
No

T1c 15 (75.0)
T2a 5 (25.0)

Biopsy Gleason score,
No. (%)

2+2 7/20
(35.0)

3+2 11/20
(55.0)

3+3 2/20
(10.0)

D’Amico risk
stratification, No. (%)

Low 20/20
(100.0)

Intermediate 0/20(0)
High 0/20(0)

Note. PSA — prostate-specific
antigen; IIEF — the International Index
of Erectile Function.

Note. EBL — estimated blood loss;
LRP — laparoscopic radical prostat-
ectomy.

Table 2
Perioperative and

Postoperative Outcomes

    No. of patients 20

Perioperative outcomes

EBL, ml, 129.8
mean (range) (75–500)

Operative time, 105.0
min, mean (range) (75–180)

Intraoperative 0
complications

Conversion to 0
traditional LRP

Additional ports 0

Nerve-sparing 20
procedures

Postoperative outcomes

Pathological
T stage No. (%)

pT2a 7/20 (35.0)
pT2b 10/20 (50.0)
pT2c 3/20 (15.0)

Pathologic Gleason
score, No. (%)

2+2 3/20 (15.0)
3+2 7/20 (35.0)
3+3 10/20 (50.0)

Nodes removed, 0
mean (range)

Positive nodes, No. 0

Positive margins, 0
No. (%)

Follow-up, mo, 12.5 (6–15)
mean (range)

Catheterization time, 12.1 (9–16)
d, mean (range)

In-hospital stay 14.7 (12–25)

Continent, No. (%) 20 (100.0)

Postoperative 12/20 (60.0)
Penile Erection

Biochemical 0
recurrence, No.
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demonstrated that continence-
relevant nerves are abundant in
the peri-prostatic and prevesical
space. There is a wide variety of
nerve distribution around the
prostate and the continence
nerves are much more than pre-
viously expected [18; 19]. The
transvesical approach for RP
excludes the need for mobilizing
the bladder and dissecting the
prevesical space, and might fur-
ther reduce the risk of inconti-
nence after surgery, which was
in accordant with our results that
all 20 cases were with good early
functional results. Secondly,
there is no need for pneumoper-
itoneum with transvesical ap-
proach. The pneumovesicum
confines CO2 to the bladder and
eliminates the need for any bow-
el retraction, and might also po-
tentially reduce the chance of
bowel adhesions and port site
complications. Lastly, the gas-
insufflated bladder acts as a self-
retaining retractor, which may
contribute to reduce the number
of retracting instruments and tro-
cars required for laparoscopic
RP. Herein, the transvesical ap-
proach might enable single-port
RP to be performed effectively
and efficiently [13].

A major challenge arising
from this approach is the vesico-
urethral anastomosis. Although
the oncologic outcome of radical
prostatectomy is not compro-
mised, the periprostatic and
prevesical fascia adhesion is in-
tact. Tension is present between
the bladder neck and urethra
when we attempt to peform the
vesico-urethral anastomosis.
Additionally, recent studies dem-
onstrated that a lot of nerve end-
ings are distributed around
periprostatic and prevesical fas-
cia which are relevant to function
of continence [20–23]. Thus, the
vesico-urethral end to end sutur-
ing with tension would impair
those nerve endings, compro-
mising postoperative urinary
continence. Free dorsal onlay
forskin graft was used to repair
urethral stricture and patch ure-
throplasty or augmented anasto-

motic urethroplasty with foreskin
or buccal mucosal graft are con-
sidered as good options for the
treatment of urethral stricture
[22–24]. In the present study, we
used the stripe of foreskin to quilt
onto ventral fossa of prostate
during urethro-vesical anasto-
mosis. The catheter was with-
drawn on postoperative day 12.
No case in our series had urina-
tion difficulty and urethral stricture
during a median of 6 months fol-
low-up. A fiber-cystoscope ex-
amination showed that the epi-
thelium covered vesico-urethral
fossa on postoperative day 40.

What would be emphasized is
that transvesical single-port la-
paroscopic RP is still in its infan-
cy and must be performed by
surgeons who have experience
in laparoscopic RP. The next
step is to conduct randomized
controlled trials to compare the
oncological and functional re-
sults of different approaches for
RP, and thus establish evidence-
based guidelines.

Conclusions

Transvesical single-port lapa-
roscopic radical prostatectomy is
technically feasible for cases with
organ-confined prostate cancer.
Longer survival and functional
data in a larger cohort of patients
are necessary to determine the
proper place for transvesical sin-
gle-port laparoscopic RP in pa-
tients with low risk organ-con-
fined prostate cancer.
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ОРГАНОСОХРАНЯЮЩЕЕ ОПЕРАТИВНОЕ ЛЕЧЕНИЕ СУБМУКОЗНОЙ МИОМЫ МАТКИ,

ОСНОВАННОЕ НА РАЦИОНАЛЬНОМ ВЫБОРЕ ДИАГНОСТИЧЕСКИХ КРИТЕРИЕВ
Центр здоровья женщины, Днепропетровск, Украина,
ГУ «Дорожная клиническая больница ст. Днепропетровск» ГП «Приднепровская железная

дорога», Днепропетровск, Украина
Субмукозная миома матки — вариант лейкомиомы матки, который отличается высокой час-

тотой осложнений, среди них ведущую роль играют менометроррагии, бесплодие и невынаши-
вание беременности.

Стремительное развитие малоинвазивной хирургии требует усовершенствования подходов
диагностики доброкачественных процессов полости матки. Это касается и диагностического ал-
горитма у больных с субмукозной миомой матки.

Мы предлагаем расширить перечень обязательных критериев оценки субмукозных узлов. Это
даст возможность хирургу иметь более четкое представление об особенностях оперативного
лечения, а значит, повысить эффективность пред- и интраоперационных мероприятий, а также
реабилитации в раннем и позднем послеоперационном периоде.

В основу созданных критериев закладывались такие анатомические особенности миоматоз-
ных узлов: степень пенетрации в миометрий, размеры узлов и их количество, высота располо-
жения узла в полости матки, величина площади узла, которая непосредственно контактирует с
миометрием, расположение относительно стенок матки, васкуляризация. Основываясь на субъек-
тивной оценке сложности гистероскопической миомэктомии для хирурга, в каждом из критери-
ев мы выделили параметры в балах от 0 до 3.

Для анализа эффективности предложенной системы оценки субмукозной миомы матки (СОС)
мы провели ретроспективное исследование 64 случаев гистероскопических миомэктомий.

Проанализировав полученные данные, мы пришли к выводу, что предложенная СОС пред-
ставляет собой рациональную, эффективную и понятную оценку анатомических особенностей
субмукозных миоматозных узлов, а также является простым и быстрым способом оценки слож-
ности запланированного оперативного лечения.

Ключевые слова: субмукозная миома матки, гистероскопия, диагностические критерии.
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Submucous uterine myoma differs from the other types of myoma with a high rate of complica-

tions. Among them menorrhagia, infertility and loss of pregnancy.
Impetuous progress of minimal invasive surgery demands the improvement of the diagnostic algo-

rithms for patient with uterine benign tumors especially submucous myoma.
Widen criteria for submucous nodules assessment using ultrasound were offered in this study. It

may give surgeons the opportunity to have clearer view about features of the operative treatment and




