4

X/
*

Scientific
Research
Publishing

()

<
X8

%

Open Journal of Urology, 2022, 12, 169-184
https://www.scirp.org/journal/oju

ISSN Online: 2160-5629

ISSN Print: 2160-5440

A Review on Urinary Incontinence after
Surgery for Benign Prostatic Hyperplasia

Constantin Martial Essissima Foé, Yunfen Liao, Guoxi Zhang

First Affiliated Hospital of Gannan Medical University, Ganzhou, China

Email: cessissimafoe@yahoo.fr, lyf130@126.com, gyfyurology@126.com

How to cite this paper: Foé, CM.E.,, Liao,
Y.F. and Zhang, G.X. (2022) A Review on
Urinary Incontinence after Surgery for
Benign Prostatic Hyperplasia. Open Journal
of Urology, 12, 169-184.
https://doi.org/10.4236/0ju.2022.123017

Received: February 1, 2022
Accepted: March 4, 2022
Published: March 7, 2022

Copyright © 2022 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

[ONom

Abstract

Background: Benign prostatic hyperplasia (BPH) is characterized by the ab-
normal proliferation of cells, leading to structural changes. It is one of the
most common diseases in ageing men. Its clinical presentations are dominat-
ed by lower urinary tract symptoms (LUTS). The therapeutic methods can be
grouped into two options: the medical option and the surgical option in
which prostate enucleation is found. In recent years many studies have re-
ported the onset of urinary incontinence (UI) after prostate enucleation. The
management of Ul occurring after prostate enucleation is embarrassing for
both the practitioner and the patient, and generates additional costs. Pur-
pose: Cite the causes of Ul after prostate enucleation for BPH, as well as ways
to prevent the onset of Ul after this surgery, specifically by the study of the
vesicosphincteric system aimed at improving the technique of enucleation;
our review will also deal with the therapeutic means of UI. Method: We re-
trieved studies from Science Direct, Wiley and Pubmed. Results: There are
multiple etiologies of UT after prostate enucleation including urethral sphinc-
ter insufficiency (USI) and bladder dysfunction (BD). The management of Ul
after surgery could be conservative, surgical, or use new technologies. Uro-
dynamic assessment before prostate enucleation for BPH is relevant. Conclu-
sion: Ul is a common post-operative complication of prostate enucleation.
The study of the vesicosphincteric system leads us to believe that prostate
enucleation for BPH, partially sparing the mucosa and the external urethral
sphincter could decrease the incidence of UI after surgery.

Keywords

Benign Prostatic Hyperplasia (BPH), Urinary Incontinence (UI), Urethral
Sphincter Insufficiency (USI), Bladder Dysfunction (BD), Detrusor
Overactivity (DO), Prostate Enucleation
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1. Introduction

Prostate adenoma or benign prostatic hyperplasia (BPH) is a new formation de-
veloped at the expense of prostate gland. Pathologically, BPH is characterized by
the abnormal proliferation of cells (hyperplasia), leading to structural changes
which can consist of stromal tissue, fibroblasts, smooth muscle cells and fibro-
muscular stroma or glandular tissue [1] [2]. The prevalence of BPH increases
with age and it is one of the most common diseases in ageing men [3] [4]. Stu-
dies have observed histological prevalence of 9%, 50% and 80% in the 4™, 6™ and
9" decades of life, respectively [5]. Racial and ethnic variations are not evident in
the incidence of BPH and symptoms severity [6]. It has been observed that life-
style can modify the natural history of BPH [7] [8].

Its clinical presentations are dominated by lower urinary tract symptoms
(LUTS) [9] [10] which can be classified in voiding symptoms (obstructive) and
storage symptoms (irritative). International Prostate Symptoms Score (IPSS) and
Quality of Life (QoL) index show objectively the severity of LUTS and the most
bothersome symptoms. There are various therapeutic methods which can be
grouped into two options: the medical option and the surgical option [11] [12],
whereby, each option has several unique approaches. Over the past decades, sur-
gical management, especially endoscopic, has continued to develop [13] [14]
admitting effective surgical techniques which facilitate patient’s short hospital
stay and enhance rapid healing. It is important to note that the surgical treat-
ment has well codified indications; surgical treatments are warranted when
symptoms have not responded to conservative management, drug therapy, or
when complications of BPH are diagnosed. The concerned complications are:
obstructive renal insufficiency, recurrent acute retention despite medical treat-
ment, acute retention of urine with failure of weaning of bladder drainage, re-
current macroscopic hematuria, recurrent urinary tract infections, bladder li-
thiasis or urinary incontinence by overflow.

However, in recent years many studies have reported complications related to
surgical treatment, including urinary incontinence (UI) [15] [16]; several data
reported that temporary UI occurs in more than 20% of patients after prostatic
enucleation [17] [18]. Ul is defined by the International Continence Society as a
complaint of involuntary loss of urine [19]. Clinically, there are three main types
of urinary incontinence: stress urinary incontinence (SUI), urinary incontinence
due to urgency and mixed urinary incontinence [19].

Ul is a common post-operative complication of prostate enucleation [17] [18],
source of disappointment and psychological pressure for the attending physician
and the concerned patient. However, publications revealed some predisposing
factors in patients to urinary incontinence after enucleation for BPH including:
advanced age, commorbidities (such as diabetes), a large size of the prostate
gland, a long operating time, as well as significant blood loss during the opera-
tion. Several measures to prevent urinary incontinence after prostate enucleation

have been reported: retaining the bladder neck, avoiding partial or complete
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damage to the external sphincter, avoiding radial strain of the sphincter, cutting
the urethral mucosa at 12 points with sharp energy, and precise low-energy he-
mostasis. Although there are methods of preventing and treating urinary incon-
tinence after prostatic enucleation for BPH, the prevalence of post-surgical uri-
nary incontinence remains high.

Anatomical and physiological study of the urethral sphincter reveals that the
smooth muscle tissue located under the mucous membrane and near the exter-
nal sphincter participates in urine control. We assume that the mucosa near the
external sphincter has the effect of filling the gap left by the contraction of the
sphincter. Based on the above two considerations, we believe that the mucosa
near the external urethral sphincter plays an important role in urinary control;
thus, we assume that prostatic enucleation for BPH, partially sparing the mucosa
and the external urethral sphincter could decrease the incidence of post-surgical
UL The reduction of urinary incontinence after surgery for BPH would un-
doubtedly be a source of satisfaction for the surgeon, the patient and an eco-
nomic gain for society with regard to the diagnosis and management of this uri-

nary incontinence.

2. Anatomy of the Vesico-Sphincteric System in Men

The bladder: The bladder is a hollow muscular organ whose function is to col-
lect urine produced by the kidneys and stored at low pressure between urination.
It is a stretchy and elastic organ.

External configuration: in adults, when it is empty, it is flattened and located
entirely in the pelvic cavity applied to the posterior surface of the pubic symphy-
sis and to the antero superior part of the pelvic floor [20] [21]. When it is dis-
tended, it is ovoid in shape and protudes in the abdomen. In men, it is in front of
the seminal vesicles and rectum, and above the prostate (Figure 1).

Capacity: in adults, the maximum anatomical capicity is 2 to 3 liters. The
physiological capacity is approximately 150 ml for the first need to urinate and
300 ml for the normal need.

Means of fixity and bladder compartment: the bladder is well maintained,
with the exception of its upper surface by:

e Bladder fascia: it covers the infero-lateral surfaces and the fundus of the
bladder;

e Umbilico-vesical ligament;

e Other ligaments: the median umbilical ligament, pubo-prostatic ligament in
men, the lateral bladder ligaments, the sacrogenital ligaments;

e The pelvic diaphragm and perineum: they are the most important means of
fixity; in men, the puboperinealis muscle and the perineum effectively sup-
port the prostate, which support the bladder.

Internal structure of the bladder: The bladder contains 3 orifices: 2 ureteral ori-
fices approximately 2 cm apart from each other, and connected by the interureteric

fold; 1 urethral orifice, forming with the 2 ureteral orifices, the bladder trigone.
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The wall of the bladder presents the same histological organization of that of
the terminal third of the ureter, namely 3 tunics: a mucosa, a smooth muscle, an

adventitious or serosa (Figure 2).

Ureters

: Anterior border
Inferoposterior
(base)

Prostate

Neck

Urethra

Ramesh, B. and Jnaneshwari, T.L. (2016) Textbook and Atlas of Laparoscopic Hyste-
rectomy. 1/e, 27, 6.

Figure 1. External configuration of the bladder.
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Figure 2. Internal configuration of the bladder.
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e The serosa: covers only the upper surface and partially the posterior and lat-
eral surfaces;

e The muscularis or detrusor: formed of 3 concentric smooth muscle layers; a
surface layer of longitudinal layers, a deep plexiform layer and the middle
layer, the most important because it constitutes muscle thickening in the
neck, the smooth sphincter of the bladder neck. This muscular structure is
part of vesical sphincter that assures continous urinary continence, bladder
neck closure during ejaculation and allow to avoid retrograde ejaculation;

e The mucous membrane: urothelium.

Male urethra: The urethra is a multi-layered fibro-muscular duct which al-
lows urine to be excreted from the body. It starts from the bladder neck, des-
cends through the prostate and the pelvic floor to enter the bulb of the penis. In
men, the urethra is about 20 cm long and is divided into four parts: the prostatic
urethra measuring approximately 4 cm, the membranous urethra measuring ap-
proximately 3 cm, the perineal urethra which follows the membranous urethra,
the penile urethra which measures approximately 15 cm (Figure 3).

The urethral sphincter is found distal to the prostate tip. It is in close rela-
tionship with but independent of the pelvic floor musculature. The urethral
sphincter consists of two muscle types [22] [23]:

o the outer striated muscle fibres extending to the apex and the anterior surface
of the prostate;

¢ an inner muscle layer consists of smooth muscle fibres and elastic tissue. The

smooth muscle layer has its proximal limits at the level of the verumontanum

[24].
Bladder
Bladder neck Urothelial
< Cell
2 Prostatic urethra Epitheliym
Membranous % }
urethra A
Bulbar urethra
Pseudostratified/
>S_tratlﬁf:d C.olumnar
epithelium
Penile
urethra
‘ o Stratified
Urethral Meatus } Squamous
Epithelium

Furr, J., et al (2020) Functional Anatomy of the Male Urethra for the Reconstructive
Surgeon. Springer, Cham, 17-24.

Figure 3. Sagital view of the male urethra.
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The sphincter system: There are two well identified urinary sphincter sys-
tems: a proximal internal urethral sphincter assimilited to the vesical sphincter
and the distal urethral sphincter assimilated to the external urethral sphincter
[25].

The internal sphincter is made up of two layers: a longitudinal layer which in-
tervenes during urination by opening cervix and shortening the urethra. It starts
at the bladder neck and prolongs the smooth muscle of the trigone to join the
verumontanum; a thicker circular layer at the level of the bladder neck in men,
to form the preprostatic sphincter. Classically, these fibers behave like an au-
thentic sphincter, that is to say an independent structure having its own innerva-
tion, capable of contracting and relaxing to ensure closure or opening of the cer-
vix and the urethra [26].

The external sphincter consists of two parts: peri-urethral sphincter which is a
part of the pelvic floor and is separated from the wall of the urethra by a plane of
connective tissue: this is called the “external sphincter” classically described in
books, located below the tip of the prostate; the para-urethral sphincter made up
of the entire striated musculature from the bladder neck to the middle fascia of
the perineum and is intimately associated with the urethral musculature and
forms a sleeve externally lining the smooth sphincter [27].

Vasculature of the vesico-sphincteric system: The vesical vasculature is
provided by branches of the internal iliac artery (Figure 4):

e A latero-superior sphincter pedicle to the lateral part of the bladder;

e A posterior pedicle formed by vesical branches of the inferior bladder artery;

e An antero-inferior pedicle deriving from a branch of the internal pudental
artery.

The spongy urethra is supplied by the dorsal arteries of the penis, collateral to
the internal pudental artery.

The vasculature of the striated sphincter is also provided by the pudental arteries.

Common iliac
artery

Internal iliac
artery

Superior vesical
arteries

Jones, O. (2020) Teach me anatomy. The Urinary Bladder.

Figure 4. Arterial supply to bladder.
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The global venous return takes place in the venous plexus of santorini, and
from there, in the internal pudental veins [28] [29].

Lymphatic drainage passes through the para-vesical nodes, then the internal
iliac nodes and those of the promontory.

Innervation of the vesico-sphincteric system: The innervation of the vesi-
co-sphincteric system is complex [30].

The coexistence within the lower urinary tract of a smooth musculature and a
striated musculature requires a double innervation: vegetative and somatic.

e Vegetative innervation includes: hypogastric nerves, sympathetic fibers, pre
and post-ganglion sympathetic neurons; parasympathetic afferents are formed
by the pelvic nerves.

Somatic innervation is ensured by the branches of the pudental plexus,
formed by the union of S2, S3 and S4, giving the nerves of the elevator of the
anus (S3 and S4), the nerves of the sacrococcygeal muscle (S4) and the pudental
nerve. Their medullary centers are located in the ventral horn of the 2™, 3" and

4™ sacral segments.

3. Physiology of Continence and Male Micturition

The bladder must be able both to hold urine without weakness and to expel

urine effortlessly.

The vesico-sphincteric function is subjected to a neurological control devel-
oped at 2 levels: automatic control, reflex, which regulates the alternation of fill-
ing and urination; brain control, voluntary, which makes it possible to order or
refuse voiding reflex [31].

The filling phase: When filling, the bladder spreads out loosely in the small
pelvis, its base becoming horizontal, and its neck remaining closed even during
heavy coughing efforts. Continence is ensured by a simple gradient largely posi-
tive urethrovesical pressure.

Holding forces consist of 2 components:

e Urethral pressure: the maximum value is around 60 to 80 cm of water, in-
creases during bladder filling, and collapses during urination [32];

e Urethral resistance, which is greater in men than women which is explained
by the greater urethral length on the one hand, and by the presence of denser
peri-urethral tissues such as the prostate on the second hand.

The filling phase is under the control of the sympathetic system, resulting in
the relaxation of the detrusor (alpha receptors) and especially tonic contraction
of the smooth muscle fibers of the cervix and urethra (beta receptors).

Urinary continence at rest: The bladder pressure for filling remains low, not
exceeding 15 cm of water for a volume of 300 ml. This ability to store a large vo-
lume at low pressure is called ‘compliance’, thus helping to protect the upper
urinary tract, and is explained by the elastic properties of the bladder [32].

Stress urinary continence: Some efforts, such as coughing, laughing, walk-

ing, or switching to orthostatism, raise the abdominal and intravesical pressure
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up to 100 cm of water and more, which may overwhelm the restraining forces de-
scribed above. However, there is a synchronous increase in urethral pressure to
ensure continence. This phenomenon is explained by a somatic reflex called con-
tinence (“guarding reflex”) resulting in the contraction of the perineo-sphincteric
musculature [32].

The voiding phase: During urination, the bladder contracts concentrically.
Its base turns into a funnel and its cervix opens with the urethra, allowing urine
to pass. Bladder pressure rises between 30 and 60 cm of water, when urethral
pressure collapses [32].

The voiding reflex: It corresponds to the intervention of the parasympathetic
system, with 2 main effects:

e Powerfull and organized contraction, qualified as ‘phasic’, of all the detrusor
smooth muscle cells;

¢ Collapse of the sphincter tone by reflex inhibition of the antagonistic system,
sympathetic and somatic. This reflex coordination of the parasympathetic ac-
tivation, coupled with the inhibition of the sympathetic and the somatic is
organized at 2 levels: at the medullary centers and in the peripheral ganglion
plexuses for sympathetic/parasympathetic coordination, at the brainstem
centers for parasympathetic/somatic coordination.

Brain control of the voiding reflex: The need to urinate arises from stimula-
tion of the detrusor tension receptors, carrying informations to the parietal cor-
tex via the extralemniscal route.

Brain control is used to trigger or inhibit the voiding reflex organized in the
centers of braintem, thanks to the connexion linking them to the cortical and
subcortical centers. This is how reflex urination can be triggered [31].

These anatomical and physiological studies of the vesico-sphincteric system
suggest that prostatic enucleation for BPH, partially sparing the urethral mucosa
at the level of external sphincter, could reduce the incidence of UI occuring after

surgery.

4. The Different Types of Ul

There are five types of UI: stress UI (SUI), UI due to urgency, mixed UI (MUI),
overflow and functional urinary incontinence [33].

In our review, we will talk about the three main types of UI: SUI, UI due to
urgency and MUL

SUI Efforts such as coughing, giggling, walking can increase intra-abdominal
pressure and lead to urinary incontinence. This form of incontinence is characte-
rized by weakness of the muscles of the perineum and the urinary sphincter [34].

UI due to urgency: It is characterized by an involuntary leakage of urine
through the urethral canal, accompanied or immediately preceded by an urgent
and irrepressible need to urinate, resulting in urination which cannot be post-
poned and retained. This type of incontinence fits into the “overactive bladder

syndrome” which is characterized by the onset of a sudden and difficult urge to
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urinate, even impossible to control, defined by the term “urgency” [34].

MU It associates SUI with urinary urge incontinence.

5. Pathophysiology

The onset of LUTS after BPH enucleation is heterogeneous and has multiple ori-
gins, and may be the result of hypoxic rearrangement, neuromuscular changes,
from chronic outlet obstruction. The distension of the bladder from bladder
outlet obstruction (BOO) may cause muscle and epithelial modifications of gene
expression and protein synthesis; this process alters the physiology and cellular
structure of cell. The result is smooth muscle hyperplasia and bladder wall
thickening with poor contractility, small capacity, and low compliance. Also, we
think that BOO increases nerve growth factor, driving a neurotrophic effect on
bladder neurons to help overcome outlet resistance during micturition. Howev-
er, these hyperactive neuronal pathways may persist and be the source of irrita-
tive storage symptoms and detrusor overactivity. Also, vascular compression
from chronic bladder distension may reduce perfusion to the bladder wall and
cause neuronal death and severe denervation. This situation could lead to de-
trusor underactivity [35].

If they are entirely caused by the BOO, OAB symptoms should disappear fol-
lowing relief of obstruction; if, however, they are not, then they may persist fol-
lowing surgery. Thus, correct pre-operative characterization of LUTS is impor-
tant before offering prostate enucleation for BPH [12].

This is how many studies have demonstrated the importance of UDS assess-
ments in patients before surgery for BPH, or with persistent LUTS following
BOO surgery [36] [37].

6. Diagnosis

Clinical diagnosis:

e Anamnesis: it focuses on the age of the patient, the medical and surgical his-
tory. A voiding calendar: the frequency (with schedule) and the volume of
urination as well as the volume of drinks are carefully recorded in parallel
with the frequency and importance of incontinence episodes as well as the
quantity of pads used give both patient and physician a clear and objective
table of incontinence.

e Voiding calendar: also useful to monitor the effect of the treatment insti-
tuted. It must be established over at least three consecutive days.

e Symptoms (Table 1) and quality of life scores (Table 2): they make it possi-
ble to assess the severity of incontinence, as well as its impact on the patient’s
daily life. Subsequently, will be used to evaluate the effectiveness of the choo-
sen treatment.

e Physical examination: it includes an abdominal and rectal status as well as a
summary neurological status; the examination of the external genitalia is of

course essential.
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Table 1. International Prostatic Symptoms Score (IPSS).

Less than Less than About More than

Not Almost
Over the past month one time half the half half the
atall | . . . always
in five time  the time time

Incomplete emptying; How often have you had the sensation of not ) 5 3 4 5
emptying your bladder completely after you finished urinating?
Frequency; How often have you had to urinate again less than two ) 5 3 4 5
hours after you finished urinating?
Intermittency; How often How often you have found you stopped 0 ) 5 3 4 5
and started again several times when you urinate?
Urgency; How often have you found it difficult to postpone 0 ) 5 3 4 5
urination?
Weak stream; How often have had to push or strain to begin 0 ) 5 3 4 5
urination?
Sleeping; How many times did you most typically get up to urinate
from the time you went to bed a t night until the time you got up 0 1 2 3 4 5

in the morning?

Symptoms scores

Total International Prostate Symptoms Score: 1 - 7 mild symptoms; 8 - 19 moderate symptoms; 20 - 35 severe symptoms.

Table 2. Quality of life index.

Quality of life (Qol)

Mostly ; Mostly

Delighted Pleased satisfied . dissatisfied

Unhappy Terrible

If you were to spend the rest of your life with your urinary

condition just the way it is now, how would you feel about 0 1 2 3 4 5 6

that?

Paraclinical diagnosis:

Biology: uroanalysis gives informations of possible micro-haematuria, glu-
cosuria or leukocyturia, bacterial culture, PSA dosage.

Imaging: by transabdominal ultrasound, the post-voiding residue can be as-
sessed; CT and MRI are special in this indication.

Endoscopy: performing a urethrocystoscopy is necessary to verify the ab-
sence of urethral stenosis, urethral bridle, or bladder abnormality that may
explain the lack of bladder compliance. Finally, urethrocystoscopy allow us to
assess urethral fibrosis, a bladder neck sclerosis and urethral tenderness.
Urodynamic diagnosis: it must be performed before any surgical treatment in
order to specify the mechanism of urinary incontinence; it includes at least a
flowmetry with measurement of the post-voiding residue, urethral profilo-
metry with measurement of the maximum closing pressure of the urethra,
cystomanometry with measurements of the bladder capacity and sensitivity
and a measurement of the “leak point pressure” (intravesical or abdominal

pressure associated with a urine leak) assessing the functional value of the
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sphincter system.

Etiologies

There are multiple etiologies of UI after surgery for BPH, including: urethral
sphincter insufficiency (USI) and/or bladder dysfunction (BD). BD can be a de-
creased compliance (DC) or detrusor overactivity (DO) [38] [39]. Some data
have reported that more than 60% of UI were due to BD, probably as a result of
a chronic obstruction caused by BPH [40].

Older patients have greater rates of BD and patients older than 70 years of age
may be considered a high risk group [38] [39].

7. Management

Conservative management

e Behavioral, lifestyle modification (weight loss if necessary, decrease in con-
sumption of caffeine and tobacco, regular physical activity, changes in fluid
intake) or reevaluation can be used as the first line of treatment.

e Re-education: there are many physiotherapy techniques (pelvic floor muscle
training, electrostimulation) and it is recommended to combine several in
order to obtain maximum efficiency.

e Drugs: the choice of the drug introduced must be adapted to the physiopa-
thological mechanism involved in the patient’s UL In case of stress inconti-
nence, we can use duloxetine; in case of overactive bladder, we can use oxy-
butinin, trospium hydrochlorid, flavoxate, tolterodine and solifenacin.

If obstruction is suspected, it would be prudent to determine whether urethral
or meatal stricture or bladder neck contracture, as these parts may require en-
doscopic resection or incision, dilation or complex re-construction.

Surgical management
o Peri or intra-urethral injections: the goal of intra injections of fillers is to create

resistance to the flow of urine by increasing urethral coaptation. Several prod-
ucts were used: bovine collagen, silicone, carbon ziconium, hyaluronic acid,
autologous fat, macroplastic, polydimethylsiloxane and non-silicone polyvi-
nylpyrrolidone [41].

e Peri-urethral balloons: this is a system of two silicone balloons implanted on
either side of the urethra by the perineal route, connected by a tube to an in-
jection port or chamber allowing to fill or empty the balloon. They aim to
compress the urethra in the region of the deficient striated external sphincter.

e The artificial sphincter: this is the standard treatment for UI for sphincter
insufficiency. Its implantation technique has been standardized but remains
complex and not without risk [41].

e External urinary diversion.

Sub-urethral strips: Sub-urethral strips appear as protheses at lower risk than
artificial sphincter and at lower cost. The principle is to increase, by compression
and therefore decrease in the diameter of the residual urethra, the number of

sphincter cells available to ensure continence [42].
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Neuromodulation: Sacral neuromodulation (SNM) involves the placement of
an electrode into the third sacral (S3) foramen which is connected to a generator
and battery, electrically stimulating the nerve root and suppressing the reflexes
responsible for involuntary detrusor contractions. Currently, it is recommended
in those who have failed or cannot tolerate conservative and medical treatment
[42].

8. Discussion

Studies agree that the diagnosis of UI occurring after enucleation of the prostate
for BPH is simple [9] [10]. Publications on the factors predisposing to the oc-
currence of UI after surgery seem to draw similar conclusions: advanced age,
commorbidities such as diabetes, a large size of the prostate gland, a long oper-
ating time, as well as significant blood loss during the operation [15] [16] [36]
[38].

The etiologies are multiples and similar in many publications [28] [39] [40].
However, these etiologies are dominated by BD [40], probably as a result of a
chronic obstruction caused by BPH. Several means of prevention have been pub-
lished: retaining the bladder neck, avoiding partial or complete damage to the
external sphincter, cutting the urethral mucosa at 12 points with sharp energy,
and precise low-energy hemostasis. Despite all these measures, the prevalence of
UI occurring after prostate surgery for BPH remains high.

The study of the vesico-sphinteric system [20] [21] [22] [31] [32] [33], notably
of the external urethral sphincter reveals that the mucosa near the external
sphincter has the effect of filling the gap left by the contraction of the sphincter.
Based on the above two considerations, we believe that the mucosa near the ex-
ternal urethral sphincter plays an important role in urinary control; thus, we as-
sume that prostatic enucleation for BPH, partially sparing the mucosa and the
external urethral sphincter could decrease the incidence of post-surgical urinary
incontinence. This new surgical approach could help to reduce the incidence of
UI occurring after prostate surgery.

This new approach is the subject of much scientific interests in many hospital
centers in China, notably at the First Affiliated Hospital of Gannan Medical Uni-
versity where the prostate enucleation technique is well mastered. The technique
of prostate enucleation is not yet widespread in many countries of sub-saharan

Africa and should be the subject of interests over the next decade.

9, Conclusion

Urinary incontinence is a common post-operative complication of prostate
enucleation; its diagnosis is simple. Risk factors are known: advanced age, com-
morbidities such as diabetes, a large size of the prostate gland, a long operating
time, as well as significant blood loss during the operation. Despite the publica-
tion of many methods to avoid the occurrence of UI after prostatic enucleation,

the prevalence remains high. After a study of the vesico-sphincteric system, we
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assume that prostatic enucleation for BPH, partially sparing the mucosa and the
external urethral sphincter could decrease the incidence of post-surgical urinary

incontinence. This hypothesis could be the subject of many studies.
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