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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].

MUI: 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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Abstract

Background: In low incomes country, management and follow up of prostate
cancer were hard due to difficult to earn drug and difficult access of new test
imaging. We explore the epidemiological and diagnostic aspects of prostate
cancer at regional university hospital of Parakou from 1* January 2017 to 1%
January 2019. Objective: To study diagnostic and clinical aspects of prostate
cancer at regional university hospital of Parakou. Methodology: This study
was descriptive with prospective data collection (1* January 2017 to 1* Janu-
ary 2019). Patients who were admitted to the department were included. De-
mographic, clinical and anatomopathological variables were studied. Result:
Eighty-one patients were included; the hospital prevalence is 1.6%. The mean
year old of patients was sixty-nine years old + 10 years old (farthest 45 years
old and 95 years old). More than half patients were seventy years old. The
medical past history of family cancer were found in 6.1% of cases. The com-
plaints were voiding difficult in 54.3% of cases, urinary frequency in 46.9% of
cases, complete urine retention in 28.4% of cases and bones pain in 14.8% of
cases. The average time of consultation was 24.3 months (farthest 2 months
and 48 months). The mean of prostate specific antigen (PSA) was 93.1 ng/ml
(farthest 4 ng/ml and 1000 ng/ml). Adenocarcinoma was found in 84.1% of
cases. Classic X-ray imaging was used in most cases to detect metastasis. Five
patients had done thoracic-abdominal-pelvis tomography. Sixty-six patients
(81.5% of cases) were prostate cancer metastasis. Conclusion: Prostate cancer
was frequently disease in seventy years old patients. Diagnostic was late in
this study. Awareness campaign of patients for early consult was recom-
mended.
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1. Introduction

Prostate cancer is malign cancer. It is public health disease on the world. First
cancer after fifty years old, prostate cancer is 4™ row leading to death cancer on
the world and 2™ row leading to death cancer in France after lung cancer [1] [2].
Prostate cancer can occur exceptionally before the fifty years old [3]. In Benin,
prostate cancer was the first urology cancer; the prevalence of hospital was 12%
[4].

Popularization of prostate specific antigen and digital rectal examination in
the occidental countries involved early screen of disease and efficient manage-
ment [5]. Nevertheless, in low incomes countries as Benin, the diagnostic was
late; efficient management is difficult and only palliative management could be
done.

This study was initiated to make point on specificities about prostate cancer in
North of BENIN.

2. Methodology

This study was descriptive and prospective from 1* January 2017 to 1¥ January
2019. All patients who had prostate cancer were admitted at regional university
hospital Borgou in Parakou. It was the unique hospital which had urology de-
partment in the north of BENIN.

We have included in this study: all patients who had prostate cancer and posi-
tive anatomopathological screen; all patient were suspected to digital rectal ex-
amination, prostate specific antigen > 10 ng/ml and imaging test prove metasta-
sis.

The patients who were secondary prostate cancer and they do not approved
study were excluded.

We had studied these items: demographic profile (age, ethnic group, married
or none, past medical history of patients, occupation), the complaints, physical
feeling and imaging test.

The data was collected as soon as the patients were admitted using a pre-es-
tablished survey form and filled in, depending on the results available.

We used software Epi info to collect data. The qualitative variables were ex-
pressed on proportion confidence interval (IC) 95% and the quantitative va-
riables were expressed in mean with standard deviation. For the different associ-
ation, significant level was 5%.

Indeed, we submitted our study project to the Local Ethics Committee for
Biomedical Research of the University of Parakou (CLERBUP) which gave a fa-
vorable opinion. Anonymity was respected regarding the information obtained

after informed approbation. Every patient was single examined.

3. Results

Eighty-one patients were admitted on thirty-one months. The 32.4 cases were

admitted per year. The mean year old was 69 * 10 years old (farthest 45 years old
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and 95 years old). Eight patients on ten were more than sixty years old. One pa-
tient was less than fifty years old as shown in Figure 1.

Hypertension and diabetes were the most comorbidity in 33.3 percent and
12.3 percent every one; four patients (4.9%) had cerebrovascular accident.

The past medical history of family prostate cancer in first degree was found in
five patients (6.1%). Moreover three patients were medical past history of breast
cancer.

In consumer habit, we found milk in forty-four patients (54.3% of cases); we
were found animal fat consumption in thirty-one patients (38.3 percent), alcohol
in twenty-two patients (27.2%) and tobacco in six patients (7.4%).

All patients were coming to advanced stage of disease. Thirty-four patients
(42% of cases) had used phytotherapy and twenty-two patients (27.2% of cases)
done self-medical prescription. The average time of consultation was two months
to forty-eight months. The mean was 24.3 months. Sixty-six patients (93.8% of
cases) were complaints as shown in Table 1.

Fifteen patients (18.5% of cases) were normal digital restal examination. All
patients had high level total prostate specific antigen (TPSA) (upper to 4 ng/ml).
This value varied from 4 ng/ml to 1000 ng/ml. The mean was 93.1 ng/ml.

Three patients on quart were increased high level TPSA belong to 20 ng/ml.
Among which twenty-three were TPSA belong to 100 ng/ml. We did biopsy in
fifty-eight patients (80.7% of cases). The others patients (twenty-three) were
more than seventy years old; TPSA was higher (upper to 100 ng/ml) and had had
clinical complaints of prostate cancer.

Adenocarcinoma was found in 93.1 of cases. Epithelial intra neoplasia (PIN)
high-rank was found in four patients (6.4% of cases). The mean of Gleaseon
score was 6.95 (farthest 6 and 9). Prostate cancer was bad prognosis (Gleaseon

score upper to 7) in 26.6% of cases.

Number = 81
40.00% - 34.60%
. 32.40% N=28
35.00% - N=26
30.00% -
© 25.00% -
on
g
5 20.00% -
g 13.60%
&~ 15.00% N=11
10.00%
5.00%
0.00%
[40-50] [50-60] [60-70] [70-80] [80-90]  [90-100]
Age in years old

Figure 1. Distribution of patients according to age.
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We did thoracic-abdominal-pelvis tomography (TAP-tomography) coupler to

bone scintigraphy in one patient and thoracic-abdominal-pelvis tomography in

five patients. The others patients were done classic X-ray imaging and abdomin-

al-pelvis ultrasound to detect metastasis of lung, pelvis bones, spinal column and

liver as shown in Table 2.

Table 1. Distribution of patients according to the complaints.

Fortuitous discovery (number = 5)
Prostatic adenomectomy piece
Awareness campaign

Urologic complaints
Voiding difficult
Nycturia
Frequency urgency
Complete retention urine
Frequency voiding
Voiding pain
Hematuria

Non urologic complaints
Bones pain
Neurological deficient
Chronic cough
Lower limb oedema

Pathological break

Frequency

44

38

32

24

20

16

12

Percentage (%)

3.7

2.5

54.3

46.9

39.5

29.6

24.7

19.8

8.6

14.8
4.9
2.5
2.5

1.2

Table 2. Distribution of patients according to imaging test.

Frequency Percentage

disorders (%)

pelvis 64 79 34 (53.1)

Spinal cord 60 74.1 37 (61.7)

Dorsal rachis 6 7.4 5(83.3)

Classic X-ray imaging ~ Femur 2 2,5 1 (50.0)

Humerus 1 1,2 1 (100.0)

Grill costal 34 42 16 (47.1)

Lung 64 79 29 (45.3)

TAP-Tomography 5 6.2 2 (40.0)
Tomography-TAP-Bones scintigraphy 1 1.2 0 (0)
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4. Discussion

The frequency of new cases of prostate cancer per year was 32.4. Zango et al. [6]
in Burkina-Faso had found thirteen new cases per year. The hospital prevalence
was 5% and 16.3% in Guinee-Conakry [7] and Ivory Coast respectively. The in-
cidence was underestimated because the patients who had clinical complaints
and came to consultation included in these studies. They have excluded prostate
cancer in early stage. The incidence was increased in developed country because
of improvement of the diagnostic means and the management of this disease.
Indeed Yaturu [8] in USA had found two and hundred-thirty-two thousand ni-
nety new cases in two thousand five years. Rozet [9] et al were found in France
seventy thousand of new cases in two thousand fifteen years. Awareness campaign
of patients and update of cancer register will help our government in management
of cancer and specially on prostate cancer.

Prostate cancer was oldest man disease. The most cases were discovered after
fifty years old. In this study, the patients aged sixty years old and more were
85.5%. The mean of year old was 69 years old + 10. In Togo [10], the mean year
old was 68.5 years old. Abdessamad in Morroco [11] and Rigaud [12] were
found seventy-two years old and seventy years old respectively. Prostate cancer
was unusual in young people aged fifty years old. We were found two cases in
this study. In Senegal, Alioune et a/. [13] were found a mean year old of 44.3 in
their study on early screen prostate cancer in forty years old men. Prostate can-
cer in young people was family cancer (inborn) or chromosome alteration [13].
Likelihood of prostate cancer depending of relationship on degree, number of
relatives reached and age of the relative at the time of the cancer carrier diagno-
sis. The family form of prostate cancer in developed country was estimated 13%
to 26% [14] [15]. Ndoye et al [16] found it in both brothers who had first degree
relationship. In this study, five patients (6.1%) had had genetic predisposition
and cancer family in first degree relationship (father ascending) were found in
four cases and the son one case.

Hypertension and diabetes were co-morbidity factors in 45.6% of cases.
Hounnasso et al. [17] were found hypertension and diabetes in 33.3% and 6%.
These comordbidity factors lead to difficult to management of prostate cancer.
Because the patient was spent lot for their management and then due to progres-
sive complication specific to diseases.

Prostate cancer was asymptomatic start disease. Cussenot [18] was told that
the discovery of complaints revealed advanced cancer. In this study seventy-six
patients (93.8%) were complaints. These results were the same that Niang et al.
[19] study.

Complete urine retention was found in 28.4% in cases. In Senegal, Ndoye et al.
[16] were found 23.53% in cases. Unlike the subsahara studies, in Morroco Ab-
dessamad [11] was found it in 1.9% in cases. The higher rate of complete urine
retention in subsahara studies can be explained by late of consultation due to

lack of knowledge disease, asymptomatic start disease and lack of financial
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means.

In this study the most of patients (51.8%) were consulted one to six months.
The time of consultation was increased and be equivalent to other studies [20].

These results were explained lack of knowledge disease, illeteracy, phytoterapy
self-prescription. In most of cases (42%) were used phytoterapy before to con-
sult.

The mean of PSA level was 93.1 ng/ml. This result depends on study type:
weak for localized cancer, a higher for metastasis cancer. In the subsahara stu-
dies the rate was higher 212 ng/ml to 1754.7 ng/ml [16] [21]. These results had
proved that the diagnostic of prostate cancer was done in advanced stage [22]
[23]. In normogram, if PSA level was beyond 20 ng/ml the patient had bones
metastasis risk and it was sure if PSA level > 100 ng/ml [24].

PSA level rate was correlated to cancer stage, regional lymph nodes or metas-
tasis [25]. In this study fifty-six patients (77.8% of cases) were increased PSA
level beyond 20 ng/ml and 26.4% of cases had PSA level beyond 100 ng/ml. As a
result of normogram 77.8% of cases in this study were metastasis cancer or had
risk to develop metastasis cancer.

The main type histologic of prostate cancer was adenocarcinoma [10] [20]
[21].

Ndoye et al. [16] in Senegal were found adenocarcinoma in 97.7% of cases and
sarcoma was second histologic type. In this study, adenocarcinoma was found in
84% of cases; the 16% remaining was undefined cancer which need to immuno-
histochemical test.

Osteophilic of prostate cancer and osteoblast of bones metastasis to this can-
cer lead to detect easily metastasis on scintigraphy. This imaging was major to
detect bones metastasis. But in low incomes countries it was not accessible. Only
one patient was done in this study.

Tengue et al. [10] in Togo were realized scintigraphy in 7.8% of cases. Ndoye
et al [16] in Senegal did this imaging test in five patients on one-hundred-two
patients (4.9% of cases). These rates prove that scintigraphy was not accessible in
low incomes countries.

The classic X-ray imaging was the main test to detect metastasis in this study.
The other studies were confirmed [10] [16]. However in Morocco study the
scintigraphy was the main imaging Ref. [11]. In last time, classic X-ray imaging
was the first line indication to detect bones metastasis in osteophilic cancers but
now it has lost its in dication in the assessment of extension of these cancers Ref.
[25]. Among the nineteen patients whose PSA level beyond 100 ng/ml, eight pa-
tients were realized classic X-ray imaging. Three patients on eight (37.5%) had

had normal classic X-ray imaging lead to under staging of cancer.

5. Conclusion

Prostate cancer was serious oldest man cancer. It was under staging in low in-

comes countries because of lack knowledge of patient, inadequacy of the tech-
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nical platform. Awareness campaign of patients for early consult was recom-

mended.
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1. Introduction

Inguinoscrotal herniation of the bladder is defined as the protrusion of the uri-
nary bladder into the inguinal canal with extension to the scrotum [1]. Anatomic
classification of bladder herniations includes paraperitoneal, intraperitoneal, and
extraperitoneal [2]. Bladder herniation represents 0.5% - 5% of reported inguinal
hernias and is considered a rare condition, and scrotal affection of the hernia
represents a small fraction of bladder hernias [2]-[7]. Bladder hernias tend to

occur in older individuals (63.5 years) and have longer symptomatic periods (5.3
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years) [8]. It is usually diagnosed due to urinary symptoms or imaging, with
most of these hernias asymptomatic [9] and the gold standard being cystography
[10] [11]. Symptoms described in the literature range from double-phase urina-
tion (the patient passes more urine after initial voiding application pressure on
the hernia) to nocturia, frequency, urgency, and hematuria. However, massive
cystoceles are rare, and less than 35 cases have been published in the literature
[2]-[7]. In this case series, we present four patients with inguinoscrotal hernia-
tion of the bladder with its surgical management, risk factors description, and
clinical evolution. They all had a favorable outcome, and there were no compli-
cations or recurrence at their follow-up. The objective is to recognize the signs
and symptoms that typically present in inguinoscrotal herniations of the bladder

as it is uncommon and can have life-threatening complications.

2. Case Report
2.1.Case 1

A 69-year-old man with no family or personal, relevant history presents to the
office with a one-year history of a growing mass in the right inguinoscrotal re-
gion, non-tender and auto-reducible. Pain presented three months ago elicited
with abdominal effort. He refers that the mass volume diminishes during urina-
tion. There are no neurologic, pulmonary, or cardiac abnormalities on physical
examination. The abdomen was soft and non-tender. On inguinoscrotal exami-
nation, the right scrotum has increased volume with dimensions of a palpable
mass of 8 x 10 cm (Figure 1). It is reducible by pressure and protrudes with the
Valsalva maneuver. Cystography reports a deforming bladder that slides into the

inguinoscrotal region with a residual urine volume of 45 mL (Figure 2). Diagnosis

Figure 1. Genitals of the patient with a bulge on his right scrotum.
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Figure 2. Cystography with a full bladder during Valsavla maneuver showing a sliding
hernia to the groin.

of inguinoscrotal hernia of the bladder is made. Open surgical technique of right
inguinal plasty is performed, with manual reduction of the bladder through the
defect, without any signs of strangulation, the bladder is repositioned. Polypro-
pylene mesh-plug placement is performed with the Lichtenstein technique for
herniorrhaphy. He is discharged the day after surgery without any immediate

complications.

2.2. Case 2

A 77-year-old male patient from Mexico City with a history of controlled sys-
temic arterial hypertension and insulin-controlled type 2 diabetes mellitus
presents to the office with symptoms that started three years ago. He refers to
dysuria, tenesmus, and frequency and increased volume in the right scrotum,
which has progressed with a moderately intense stabbing type of pain aggravated
with cough and decreases after urination. Neurological examination is without al-

terations, and pulmonary examination is unremarkable. On physical examination,
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the abdomen is soft and non-tender. An increase in volume is observed in the
right scrotal region with a 7 x 8 cm mobile mass, reducible and protruding to the
Valsalva maneuver (Figure 3). A pelvic ultrasound is performed and reports a
prostate of 58 cc, with intravesical protrusion of 17 mm and residual urine of 43%.
Subsequently, a cystography is performed and reports a bladder deformation that
slides through the inguinal canal into the scrotum, with a residual urine volume
of 21 mL (Figure 4).

A massive right inguinoscrotal hernia of the bladder was diagnosed, and sur-
gery was performed on November 24", 2020. Inguinal plasty with mesh-plug
and Lichtenstein repair technique is performed without further complications,

and the patient was discharged 48 hours after surgery.

Figure 3. Expanded scrotum of the patient before urination.

BIPEDESTACION

Figure 4. Cystography of the patient with a significant portion of the bladder herniated
before urination.
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2.3.Case 3

A 44-year-old male patient from Mexico City with no significant family or per-
sonal history presents to the office. The patient began five months ago with in-
creased volume in the right inguinal region that descends to the ipsilateral scrot-
al pouch with mild, intermittent, oppressive pain that decreases upon urination.
The patient reports the need to urinate in a sitting position and press the scrotal
region to finish urination. On physical examination, the patient is oriented
without any neurological alterations, the pulmonary examination is normal with
rhythmic cardiac sounds without murmurs or pathological sounds, the abdomen
is depressible to palpation with no pain, and an increase in volume is observed in
the right inguinoscrotal region with pain to reduction and protrusion to the
Valsalva maneuver (Figure 5). Cystography reports that the right inferolateral
portion of the bladder protrudes through the inguinal canal into the right scro-
tum (Figure 6). Massive inguinoscrotal herniation of the bladder is diagnosed.
Surgery is performed. Right inguinal plasty is completed, the bladder is reposi-
tioned into the retropubic space, and two polypropylene meshes are placed with
the Lichtenstein technique. The patient was discharged and had a follow-up of 3
months; he had no complications.

2.4.Case 4

83-year-old masculine is referred to the Urology department by his primary care
physician because of a bulge in the left inguinal region; the patient has a history

of 29 years smoking a with 4-pack-a-year rate, discontinued at age 45, hypertension

Figure 5. Genitals before surgery with a palpable mass in the right scrotum.
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Figure 6. Right herniation of the bladder on cystography during the elimination phase.

diagnosed eight years ago in actual treatment and well-controlled and hyper-
cholesterolemia in therapy with atorvastatin. He had a transurethral prosta-
tectomy resection in 2004 and coronary catheterism due to an acute myocardial
infarction in 2017. One year ago, the patient started with lower urinary symp-
toms (IPSS: 13). He was treated with tamsulosin daily. He noticed a progressive-
ly growing mass in the left inguinal region, which was diminished by urination.
He denies hematuria, dysuria, or weight loss. He is orientated and cooperative
on physical examination with no neurologic alterations, the cardiopulmonary
examination is unremarkable, and the abdomen is soft and non-tender. A pain-
less bulge on the left inguinal region is reducible and aggravated by the Valsalva
maneuver. He is asymptomatic. Cystography reports herniation of the left lateral
portion of the bladder into the inguinoscrotal region (Figure 7). CT scan was
also performed because there were cystic findings during renal ultrasonography
and reported herniation of the left anterolateral portion of the bladder into the
ipsilateral inguinal canal (Figure 8). Laparoscopic surgery with tension-free
mesh repair was performed. The next day he was discharged and had a 3-month

follow-up without any immediate or late complications.

3. Discussion

Bladder herniation is a rare condition. Wakely et a/. found an incidence of 75 in
5000 cases of inguinal hernias. The bladder is present in 14% of inguinal hernias
in the general population and at least in 10% of cases of patients over 50 years
[12] [13]. On the other hand, one of the first available descriptions of bladder
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Figure 7. Cystography with a massive left sliding hernia of the bladder during the elimi-
nation phase.

2 R
4885 1 wl

HICK CURVED g
' ‘. H - "
‘ .

E R e N
. 1y »
e

Figure 8. CT scan of the patient shows herniation of the bladder anteriorly to the pelvic
bone in the left scrotum.
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hernias was made by Levin in 1951, where he reported 32 cases [14]. Such condi-
tion was found in patients over 50 years, and it was more frequent on the right
side in 3 of our 4 cases, while bilateral herniation was exceptional. This condi-
tion usually presents asymptomatic and is found incidentally during surgery [12]
[13]. All anatomic parts of the hernia can be herniated except the trigone [12].

Bladder hernia etiology is variable and has many risk factors. It has been de-
termined that outflow obstruction of the urinary tract (prostatic hyperplasia,
prostatitis, sclerosis of the bladder neck, or urethral stenosis) causes muscular
tone impairment in the bladder, thus debilitating support structures. This is the
most important common cause in elderly and obese patients [13] [14]. 3 (75%)
cases were associated with lower urinary tract symptoms (LUTS) in our case se-
ries. Most bladder hernias are extraperitoneal, paraperitoneal, and less frequent
are intraperitoneal subsequently [14]. In our case series, all were extraperitoneal
bladder hernias. Clinical findings vary with a broad spectrum of symptoms from
asymptomatic to incapacitating pain, and non-specific symptomatology like uri-
nary frequency, dysuria, nocturia, and hematuria [14] [15]. There were 2 (50%)
patients with lower urinary tract symptoms.

Clinical findings and imaging studies can diagnose; the gold standard has
been retrograde cystography since Levine reported the first cases [12] [15]. Cys-
toscopy is fundamental to evaluate the urethra, prostate, the neck of the bladder,
bladder mucosa, and ureteral orifices. Imaging studies diagnosed this case series
of bladder herniations; 100% had retrograde cystography, and 25% had a CT
scan.

Treatment should always be surgical repair and inversion back to the retro-
pubic space in the abdomen [14]. Massive inguinoscrotal herniation has some
surgical limitations and is more challenging to treat because of the pelvic muscle
and abdominal muscle dysfunction that caused weakness. In some cases where
there is urethra compromise, a surgical incision in the bladder can facilitate ca-
theter placement to dissect the bladder and identify the urethra to place drainage
for 7 to 14 days [14]. All the cases were uncomplicated hernias, and all of them
were repaired by the Lichtenstein technique. Resection of the everted portion
can be made depending on the size, location, and width of the neck of the blad-
der; advantages of reduction instead of resection include contamination, preser-
vation of bladder capacity, and reduced urethral injury [14]. The absolute indi-
cation for resection of a massive inguinoscrotal hernia is the presence of a tumor
in some portion of the hernia, inflammation, necrosis of the bladder, or diverti-
culum of the herniated part of the bladder. A relative indication of the incision is
a narrow neck of the bladder, less than 0.5 cm in its maximum diameter [14]
[15].

Possible complications related to bladder hernias are vesicoureteral reflux,
bladder torsion, strangulation of the bladder, gangrene, empyema, lithiasis, infarc-
tion, perforation of the viscera, hydronephrosis, pyonephrosis, renal failure, and
bladder carcinoma [13] [14]. There were no early or late complications in the

cases reported in this study.
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Risk factors for bladder herniation include men, obesity, age > 50, and pre-
vious inguinal herniation [13] [15]. 3 out of 4 were older than 50 years (75%)
none were obese or had a history of inguinal herniation (0%). Half presented
LUTS (50%). None had associated complications.

4. Conclusion

Herniation of the bladder is rare and is even rarer to have a sliding inguinoscrot-
al hernia; bladder hernias are commonly diagnosed at the time of an inguinal
herniorrhaphy. Inguinoscrotal hernias are diagnosed clinically with the presence
of a bulge in the scrotum that can be reduced and is diminished by urination.
Cystography and CT scans are used as diagnostic tools to evaluate the extension
and composition of the hernia. Herniorrhaphy with free tension-mesh place-
ment by the Lichtenstein technique is still the gold standard treatment for this
condition. It has a good outcome for the majority of the patients, as seen in this

case series.
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