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Abstract

Surgical treatment of Peyronie’s disease (PD) is still a
challenge and a gold standard approach does not exist;
however the main goal is to straight penile shaft, and to
restore penetrative and coital capacity. The less invasive
approach aims to correct curvature without intervening
directly on the fibrous plaque while the more complex
“corporoplasty” applies specific geometric criteria and
uses different autologous and heterologous grafts.
Each approach has its pros and cons and decision-
making should be tailored to the individual patient’s
expectations. Other surgical options include different
use of patches to cover the tunica albuginea defect,
with the choice depending on the surgeon’s personal
experience. Despite the wide range of autologous

Roishidenge ~ WJCU | www.wjgnet.com

(buccal mucosa, vein, dermis, efc.) and heterologous
grafts (bovine pericardium, swine intestinal submucosa,
porcine dermis, efc.) none currently represents the
real “gold standard” because the data are extremely
variable and frequently not representative. Several
factors seem to favor buccal mucosa grafts over inert
biocompatible materials: as vital tissue, buccal mucosa
tends to heal rapidly, immediately integrating with the
surrounding albuginea tissue. This translates into a
more rapid resumption of spontaneous erections (after
3/4 d) and sexual activity and into a reduced risk of
curvature relapse and erectile dysfunction after surgery.
Another advantage of the buccal mucosa graft is its low
cost. In conclusion, despite the recent development
of some exciting new surgical techniques we are still
unable to deliver a definitive take-home message about
reconstructive surgery in PD because the majority of
the studies reported insufficient data. However, since
it is clear that major outcomes, besides the cosmetic
result, are the patient’s and partner’s satisfaction and
the economic impact of each technique, we recommend
they be included among the outcome assessment
parameters in further studies

Key words: Reconstructive urology; Peyronie’s disease;
Corporoplasty

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Surgical treatment of Peyronie’s disease is
still a challenge and a “gold standard” approach does
not exist. This paper tries to review the main surgical
techniques making an assessment of functional and
aesthetical results, underling costs and benefits.

Costantini E, Zucchi A. Reconstructive surgery in Peyronie’s disease:
What’s new? World J Clin Urol 2015; 4(1): 1-4 Available from:
URL: http://www.wjgnet.com/2219-2816/full/v4/i1/1.htm DOI:
http://dx.doi.org/10.5410/wjcu.v4.il.1
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INTRODUCTION

Even though Peyronie’s disease (PD) may affect 1% to
23% of men between 40 and 70 years of age its real
incidence could be under-estimated because of men’
s embarrassment and health care providers’ limited
reporting'. Treatment of PD is still a challenge and a
gold standard approach does not exist. Basically, when
conservative therapies fail, the only option is surgery,
which is usually reserved for patients with stabilized
chronic disease. Surgical treatment avails of two
main approaches to achieve its principal objectives of
straightening the penile shaft, and restoring penetrative
and coital capacity™®®). The less invasive approach aims at
correcting curvature without intervening directly on the
fibrous plaque while the more complex corporoplasty
applies specific geometric criteria and uses different
autologous and heterologous grafts'™. Each approach
has its pros and cons and decision-making should be
tailored to the individual patient’s expectations.

Many surgeons avoid plaque surgery by performing
techniques like the Nesbit™® or Yachia® in elderly
patients with their associated risk factors and in
patients with a sufficiently long penis and no more than
30°/40° curvature. These approaches act prevalently
on the convex side of the curvature to counterbalance
the lines of force caused by plaque fibrosis. Cosmetic
results are good but not completely satisfactory
because penile shaft shortening, the extent of which
depends on the pre-existing degree of curvature, often
creates notable psychological problems for patients.

An alternative option is fibrous plaque incision
which aims at reducing traction but cannot restore
length and girth to the penis”®. Consequently, to
achieve the best cosmetic and functional results,
simple incision has evolved to include application of
“geometric” principles (Austoni et al'”’ and Egydio et
al®® and Zucchi et al*?).

The complex Egydio technique requires a series of
measurements that enable the surgeon to perform a
single, relaxing incision and prepare the graft, which is
a collagenous matrix of bovine pericardium, precisely.
It restores penile length and girth with good functional
results and sexual satisfaction®**"),

The simpler Austoni technique is reserved for PD
patients with curvature and a slight erectile dysfunction
(ED). A special silicone axial support (Virilis I ®) is
implanted to help extend the shaft and identify with
extreme precision the point of maximum penile curvature,
thus facilitating corporoplasty and preventing scarring
and graft retraction” .

Rolle et al''? recently described a new lengthening
procedure to resolve severe shortening of the penis
due to PD in 3 cases. It is based on a ventro-dorsal
incision of the tunica albuginea, penile prosthesis
implantation, and double dorsal-ventral patch grafting
with porcine small intestinal submucosa. The average
increase in length was 3.2 cm and all patients resumed
sexual intercourse with satisfaction, no significant loss
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of sensitivity or any sign of vascular distress in the
glans. Since the technique was carried out in such
a limited number of cases, the results need to be
confirmed by larger prospective studies™?,

Another innovative approach links the geometrical
principles of the Egydio technique with a circular tunica
albuginea incision at the point of maximum curvature
in order to achieve maximum restoration of the original
penile girth and length. Inflatable two- or three-piece
or malleable penile prostheses are implanted and
pericardium grafts are used to cover the defects. In
cases of severe penile shortening and narrowing this
extensive penile shaft reconstruction is highly effective,
as it achieves maximum penile length gain and girth
restoration, regardless of plaque characteristics™.

Other surgical options include corporoplasty and
the use of a patch to cover the tunica albuginea defect,
with the choice depending on the surgeon’s personal
experience. Autologous grafts include buccal mucosa,
saphenous vein and derma while the most commonly
used materials for the heterologous patch are the
pericardium, the Swine Intestinal Submucosa (SIS)
and the porcine dermis. Since these materials tend
to mimic the tunica albuginea scarring, which could
cause graft retraction and surgical failure, is prevented
as much as possible!*', Despite the wide range of
autologous and heterologous grafts, none currently
represents the real “gold standard”'***! because
the data are extremely variable and frequently not
representative.

A recent review by Levine et al'**! assessed 37 of
the major case studies reported in the literature. It
included corporoplasty with plaque incision and grafting,
and demonstrated that biocompatible materials do
not provide better outcomes in terms of satisfaction
or postoperative ED than autologous grafts or buccal
mucosa. Many studies did not include complete infor-
mation. In 4 studies which used SIS (227 patients),
only one reported a 79% satisfaction rate and globally
ED ranged from 9% to 45%"7?%, In 7 studies which
implanted a pericardial graft (136 patients), only 3
reported the satisfaction rate (74% to 92%) with ED
varying from 0%-30%""*"), Outcomes are comparable
in the buccal mucosa graft series with ED in 0-3% of
the cases and a 85%-100% satisfaction rate™**®,

Since corporoplasty with buccal mucosa provides
such promising results it is worth focusing on how it
is performed™®. The mouth is prepared using 0.4%
chlorhexidine solution and the largest possible free
buccal mucosa graft is harvested from the cheek; the
wound is sutured using a continuous 2-0 Vicryl rapid
suture. Under general anesthesia penile degloving
is followed by an hydraulic erection. Buck’s fascia is
bilaterally incised, close to the urethra to isolate the
neuro-vascular bundles or the urethra, according
to plaque location. After a double Y-shaped plaque
incision at the site of maximal curvature the penis is
manually stretched to carefully dissect the underlying
cavernous tissue by the tunica and to measure the size
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of the gap that the buccal mucosa graft has to cover.
Because of buccal mucosa’s intrinsic property of great
elasticity, the graft does not require oversizing. It is
stretched over a table for “defatting”, placed with its
submucosal surface on cavernous tissue and sutured
to the tunica margins with reabsorbable sutures
(Vicryl 3/0). Penile straightening and length are tested
in a hydraulic erection. If correction of the primary
curvature is incomplete a contralateral albuginea
plication may be needed.

Several factors seem to favor buccal mucosa grafts
over inert biocompatible materials. The latter need an
integration time of 4 to 6 wk to reconstitute scar tissue
which is surely more “abundant” and “reactive” than
after implants made of a living tissue, such as buccal
mucosa which, thanks to its elevated binding capacity
and revascularization, is immediately supplied with
blood from the cavernous tissue. As vital tissue, buccal
mucosa tends to heal rapidly, immediately integrating
with the surrounding albuginea tissue. This translates
into a more rapid resumption of spontaneous erections
and sexual activity and into a reduced risk of curvature
relapse and ED after surgery. Another advantage
of the buccal mucosa graft is its low cost. The average
cost of most bio-compatible materials that are usually
implanted in Europe ranges 500-1000 euros, to which
the cost of buying or hiring a vacuum device must
be added as patients require rehabilitation to prevent
scarring-related retraction. Consequently, the total
costs rise to about 1500/2000 euro per patient. When
the buccal mucosa graft is used, the patients do not
need a vacuum device, as spontaneous erections
return 2/3 d after surgery.

In conclusion, despite the recent development of
some exciting new surgical techniques we are still
unable to deliver a definitive take-home message
about reconstructive surgery in Peyronie’s Disease
because the majority of the studies reported insufficient
data. However, since it is clear that major outcomes,
besides the cosmetic result, are the patient’s and
partner’s satisfaction, we recommend they be included
among the outcome assessment parameters in further
studies. Last but not least a look at the economic
impact of each technique would not go amiss in the
era of spending reviews on health care.
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Abstract

The primary systemic vasculitides (PSV) are a group of
rare inflammatory disorders affecting blood vessels of
varying size and multiple organs. Urological manifestations
of PSV are uncommon. Testicular vasculitis is the
most commonly reported finding and is associated
with Polyarteritis Nodosa (PAN), Henoch-Schénlein
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Purpura (HSP), anti-neutrophil cytoplasm antibody
associated Vasculitides (AAV), Giant Cell Arteritis (GCA)
and Kawasaki disease. Prostatic vasculitis has been
reported in association with GCA and AAV. Ureteric
involvement has been noted in PAN, HSP and AAV.
Other urogenital manifestations of PSV include genital
ulceration and bladder dysfunction in Behgets Disease
and haematuria which is commonly seen in many of the
PSV. Finally, therapies used to treat the PSV, especially
cyclophosphamide, are associated with urological side-
effects including haemorrhagic cystitis and urothelial
malignancy. The aim of this review is to examine how
the urological system is involved in the PSV. Each PSV
is examined in turn, with a brief clinical description of
the disease followed by a description of the urological
manifestations and management. Identification of
urological manifestations of PSV is important as in many
cases symptoms may improve with immunosuppressive
therapy, avoiding the need for invasive surgery. Additionally,
patients who present with isolated urogenital PSV are at
higher risk of developing subsequent systemic vasculitis
and will need to be followed up closely.

Key words: Urology; Vasculitis; Takayasu arteritis; Giant
cell arteritis; Polyarteritis Nodosa; Kawasaki disease;
Henoch-Schoénlein Purpura; Anti-neutrophil cytoplasm
antibody associated vasculitides; Granulomatosis
with polyangiitis; Microscopic polyangiitis; Behcets
disease; Eosinophilic granulomatosis with polyangiitis;
Epididymo-orchitis; Prostatitis; Ureteric stenosis

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Urogenital manifestations of primary systemic
vasculitides are rare. Patients will usually have other
systemic signs and symptoms to suggest an underlying
vasculitic process. Inflammatory markers including
erythrocyte sedimentation rate and C-reactive protein
are often raised and specific auto-antibody testing
may be useful in identifying the underlying diagnosis.
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If an underlying vasculitic process is suspected, early
involvement of a specialist is essential. Symptoms
usually improve with immunosuppressive therapy and
may avoid the need for invasive surgery. Patients who
present with isolated single-organ vasculitis of the
urogenital tract will need to be followed up closely in
case they subsequently develop systemic disease.

Peracha J, Morgan MD. Urological manifestations and treatment
of the primary systemic vasculitides. World J Clin Urol
2015; 4(1): 5-20 Available from: URL: http://www.wjgnet.
com/2219-2816/full/v4/i1/5.htm DOI: http://dx.doi.org/10.5410/
wjcu.v4.il.5

INTRODUCTION

The primary systemic vasculitides (PSV) are a group of
rare inflammatory disorders affecting blood vessels of
varying sizes and multiple organs. The PSV are classified
according to the size of vessel they predominantly
affect. Nomenclature and detailed definitions for each
of the PSV were set out by the Chapel Hill Consensus
Conference (CHCC) in 1994 and reviewed again in
2012™. In this review each PSV is examined in turn,
with a brief clinical description of the disease followed
by a description of the urological manifestations and
management (Table 1). It should however be borne
in mind that the treatments for these diseases change
and improve over time and management of these rare
diseases should be undertaken in collaboration with a
specialist with appropriate expertise.

LARGE VESSEL VASCULITIDES

Takayasu arteritis

Takayasu arteritis (TA) is a rare, systemic, large-vessel
vasculitis of unknown aetiology. It is defined by the
CHCC as “granulomatous inflammation of the aorta
and its major branches”. TA occurs most commonly
in Mexico, Japan and parts of Asia, predominantly in
women of childbearing age. It is classified depending
on the specific part of the aorta that is affected.
Complications of disease include stroke, seizures,
hypertension and retinopathy. Treatment is usually
with immunosuppression to control inflammation but if
vessels become fibrosed and stenotic, angioplasty +-
stenting and bypass grafting may be necessary™?.

No specific urological manifestations of TA have
been reported in the literature. There are a few isolated
case reports of retroperitoneal fibrosis causing obstru-
ctive uropathy in association with TA. In the acute
setting this was managed with ureteric stents and
long-term improvement in symptoms was noted with
immunosuppressive therapy™®.

Giant cell arteritis
Giant cell arteritis (GCA) is a large vessel vasculitis
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characterized by granulomatous inflammation predo-
minantly affecting the thoracic aorta and its branches.

Epidemiology and clinical features: It is predominantly
a disease of older people with the highest incidence in
patients 70-80 years of age. The incidence of disease
is also highest in patients of Northern European, North
American or Scandinavian descent!”.

Constitutional symptoms such as fever, fatigue
and weight loss are common in GCA as are specific
manifestations of the disease include headache, scalp
tenderness, jaw claudication and visual disturbance.
Approximately 20% of patients will manifest clinical signs
of large vessel involvement, including aneurysmal and

stenotic lesions of the abdominal aorta'™®.

Treatment and prognosis: The mainstay of treatment
in GCA is with high dose corticosteroids to induce
disease remission. Methotrexate may be used as
adjunctive therapy, whilst TNF inhibitors and the IL-6
inhibitor, tocilizumab, may have a role in the treatment
of relapsing and refractory disease™®'”,

The most serious complication in patients with GCA
is blindness secondary to ischaemic optic neuropathy,
which develops in approximately 7%-14% of all
patients. As a result, patients often receive prolonged
courses of steroids, with an average duration of
therapy of two years. Side effects from long-term
steroid therapy, include hypertension, diabetes and
osteoporosis™,

Urological manifestations: Urological manifestations
of GCA are seldom reported. Epididymal involvement
has been reported in a 66-year-old male with a 3 mo
history of generalised fatigue, right sided epididymal
tenderness, raised inflammatory markers and a
normochromic normocytic anaemia. Epididymal biopsy
demonstrated chronic inflammatory cell infiltration and
the presence of “giant cells”. The patient subsequently
underwent a temporal artery biopsy, which confirmed
the diagnosis of giant cell arteritis. This patient respon-
ded well to high dose corticosteroids*?.

Testicular involvement has also been reported
in a 76-year-old male with weight loss, malaise and
right testicular swelling. His ultrasound scan was
suggestive of testicular malignancy and he underwent
radical orchidectomy. The excised specimen showed a
shrunken testis surrounded by dense, focally calcified
tissue, up to 7 mm thick with patchy intimal thickening
of the spermatic cord and a chronic inflammatory cell
infiltrate in the vessel walls. One arteriole showed a
focus of destructive arteritis with the presence of giant
cells™,

MEDIUM VESSEL VASCULITIDES

Polyarteritis Nodosa
Polyarteritis Nodosa (PAN) is a rare necrotising systemic

March 24, 2015 | Volume 4 | Issuel |



Peracha J et a/. Urological manifestations of the systemic vasculitides

Table 1 Summary of the urogenital manifestations of the primary systemic vasculitides, defined according to the Chapel Hill

Consensus Criteria

Primary systemic vasculitides

Urogenital manifestations

Large vessel ~Takayasu arteritis
Giant cell arteritis
Medium Polyarteritis Nodosa
vessel
Kawasaki’s disease
Small vessel ~ Antineutrophil cytoplasmic antibody associated vasculitis
Microscopic polyangiitis

Granulomatosis with polyangiitis (Wegener’s)

Eosinophilic granulomatosis with polyangiitis (Churg-
Strauss)
Immune complex small vessel vasculitis
Anti-glomerular basement membrane disease
IgA vasculitis (Henoch-Schonlein)
Cryoglobulinaemic vasculitis

Hypocomplementaemic urticarial Vasculitis (anti-Clq
vasculitis)
Variable Behgets disease
vessel

Cogan'’s syndrome

Obstructive uropathy secondary to retroperitoneal fibrosis
Epididymo-orchitis

Orchitis, ureteric stricture, haematuria, glomerulonephritis, spontaneous
peri-renal haemorrhage

Orchitis, ureteric stricture

Glomerulonephritis, prostatitis

Glomerulonephritis, prostatitis, orchitis, ureteric stenosis, penile ulceration,
necrotizing urethritis, large renal and bladder granulomas ("pseudotumours")
Prostatitis, ureteric stricture, urethral ulceration

Glomerulonephritis, haematuria

Glomerulonephritis, haematuria

Glomerulonephritis, haematuria, epididymo-orchitis, ureteric strictures,
bladder wall hematoma, haemorrhagic cystitis, penile and scrotal pain and
swelling, priapism, spermatic vein thrombosis

Glomerulonephritis, haematuria

Genital ulceration, epididymitis, sterile urethritis, bladder wall ulceration,
cystitis, vesico-vaginal fistula, neuropathic bladder
Nil

vasculitis typically affecting medium and small sized
arteries. Inflammation usually targets muscular arteries
at bifurcations or branch points. The inflammatory
lesions start at the vessel intima and may progress
to involve the entire arterial wall, destroying the
internal and external elastic lamina and resulting in
fibrinoid necrosis. The weakened vessel walls are
prone to aneurysm formation and subsequent rupture,
haemorrhage and thrombosis. During the healing
process medial and intimal proliferation may result
in occlusion of vessels, leading to tissue ischaemia or
infarction™,

Glomerulonephritis and pulmonary involvement are
not usually a feature of PAN, as there is characteristic
sparing of smaller blood vessels including arterioles,
capillaries and venules™,

PAN may be idiopathic or secondary to specific viral
triggers, the most common of these being Hepatitis B
viral (HBV) infection but rare associations with hepatitis
C virus and HIV have been reported!*>'®!, Patients may
display a wide variety of clinical presentations from
limited single organ disease to widespread fulminant
multi-organ failure.

Epidemiology: PAN is a rare disease. Accurate
estimation of incidence and prevalence rates are difficult
and largely dependent on the disease classification
method used. Reported annual incidence of PAN in most
developed countries is estimated between 2-9 cases/
million population/year”” ™, with overall prevalence
of the disease estimated at approximately 30 cases/
million population in France®. PAN can affect patients
of any age, ethnicity or gender but a peak in incidence
has been consistently noted in the 5" and 6™ decades
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of life. Males are also more commonly affected than
females!®!),

Over the past 20 years PAN has become less
common. This may be due to a reduction in the number
of PAN cases secondary to HBV infection, falling from
approximately one third of all cases to 7%-10% in
more recent estimates™® which may be secondary to
widespread HBV vaccination of high risk groups and
screening of blood products™!. The reduction in PAN cases
may also be due to re-dlassification of a number of other
necrotising systemic vasculitides, which were previously
grouped together as PAN, including Microscopic polyangiitis
(MPA) and cryoglobulinaemic vasculitis.

Clinical features: Patients typically present with
systemic symptoms including malaise, weight loss and
fever. The kidneys, skin, joints, muscles, nerves, and
gastrointestinal tract are commonly involved (Table
2)E4,

Classification and diagnosis: There is no specific
serological test for PAN and a combined assessment of
clinical, angiographic and biopsy findings are usually
required for diagnosis. Angiographic evaluation is
key to this process with conventional arteriography
remaining a “gold standard” despite MRI and CT being
increasingly used for this purpose. Typical findings
are multiple small aneurysms (< 1 cm) which are
most commonly seen in the distribution of the renal
and mesenteric arteries, although these are not
pathognomic for PAN®*., Biopsy findings include the
presence of transmural non-granulomatous necrotising
inflammation in medium sized arteries®®. Areas
most likely to be biopsied are those easily accessible

March 24,2015 | Volume 4 | Issuel |



Peracha J et a/. Urological manifestations of the systemic vasculitides

Table 2 Main clinical manifestations of patients with polyarteritis nodosa

[7,14]1

Manifestation Specific problems Frequency
Systemic symptoms Fever, malaise, weight loss, myalgias arthralgias 80%
Neuropathy Mononeuritis multiplex, polyneuropathy 75%
Arthralgias and/or myalgias Articular and/ or diffuse extremity pain 60%
Cutaneous Livedo reticularis, purpura, ulcers 50%
Renal disease Elevated creatinine, haematuria, proteinuria 50%
Gastrointestinal symptoms Abdominal pain, nausea/vomiting, diarrhoea rectal bleeding, ulceration, peritonitis 40%
Hypertension New onset 35%
Central nervous system disease Stroke, confusion 20%
Orchitis Testicular pain, swelling 20%
Cardiac involvement Cardiomyopathy, pericarditis, palpitations, myocardial infarction 10%
Peripheral vascular disease Claudication, ischaemia, necrosis 10%
Ophthalmological Exudates, vasculitis 10%

including, sural nerve, muscles and testes?®**”.,

Classification of PAN was published by the American
College of rheumatology (ACR) in 1990%%, This
classification lists the following typical signs and
symptoms of PAN: (1) Livedo reticularis; (2) Testicular
pain or tenderness; (3) Myalgia (excluding that
of the shoulder hip and girdle) or weakness; (4)
Mononeuropathy or polyneuropathy; (5) New onset
rise in diastolic blood pressure > 90 mmHg; (6)
Elevated levels of serum blood urea nitrogen (> 40
mg/dL or > 14.3 mmol/L) or creatinine (> 1.5 mg/dL
or > 132 mmol/L); (7) Evidence of hepatitis B virus
infection via serum antibody or antigen serology; (8)
Characteristic arteriographic abnormalities not resulting
from non-inflammatory disease processes; and (9)
A biopsy of medium or small sized artery containing
polymorphonuclear cells.

According to the ACR criteria, the presence of at
least 3 of these features is required for classification
of disease as PAN with 82% sensitivity and 87%
specificity rate.

Treatment and prognosis: Previously, untreated
PAN was fatal in weeks to months in approximately
50% of patients. The five year survival rate was as low
as 13%. In 1996 the French Vasculitis Study Group
(FVSG) analysed data from a prospective study of 346
patients with PAN and eosinophilic granulomatosis
with polyangiitis (EGPA) and identified five factors that
were associated with poor prognosis. These factors
are: (1) Renal Involvement-Proteinuria > 1 g/24 h;
(2) Renal Impairment-Serum creatinine > 1.5 mg/dL;
(3) Gastrointestinal Involvement-Presence of bleeding,
perforation, infarction or pancreatitis; (4) Neurological
Involvement; and (5) Cardiac involvement-Presence of
cardiomyopathy.

These factors were adapted into a prognostic “Five
Factor Score” (FFS) system. The presence of any one
of these five factors is associated with poor prognosis
and increased mortality®®®!. When the FFS is zero, the
predicted mortality rate at 5 years is 11.9%. When
the FFS is 1, the mortality rate is 25.9%, and when
the FFS is 2 or more, the mortality rate is as high as
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45.9%.

Trials conducted by the FVSG suggest that corti-
costeroids alone are adequate first line therapy for
patients with PAN with a FFS of zero although 40%
may require additional immunosuppression®”. Patients
with a FFS = 1 should receive intermittent intravenous
cyclophosphamide in addition to corticosteroids™!.
For cases of HBV associated PAN, antiviral therapy,
including vidarabine, lamivudine and interferon alpha
2-b, may be added to corticosteroid therapy, with or
without plasma exchange*,

Urological manifestations: Urogenital manife-
stations are reported more commonly in patients with
PAN secondary to HBV infection than in patients with
primary PANPY, Autopsy data from patients with PAN
confirms testicular involvement in 38%-86% of cases.
Of these patients only 18% will manifest any clinical
signs and symptoms®, Testicular involvement may
be part of a spectrum of systemic involvement or in
rare cases it may be an isolated presentation of the
disease. It is not unusual to see unilateral testicular
involvement as part of a spectrum of systemic disease.
Symptoms of testicular involvement are hugely
variable, ranging from completely asymptomatic to
severe pain, swelling, erythema and/or a local mass,
with one isolated case report of asynchronous bilateral
complete testicular necrosis in association with PANP®!,
This clinical picture often leads to a misdiagnosis of
acute orchitis, torsion or neoplasm. As laboratory
data and radiological findings are often non-specific in
these cases, histological analysis of biopsy specimens
remains the mainstay of diagnosis. Testicular biopsies
in PAN commonly reveal transmural necrotising arteritis
with focal infarcts and haemorrhagic lesions, vasculitis
of testicular and epididymal arteries is commonly
noted™**,

Corticosteroid therapy, with or without cyclophos-
phamide in refractory cases, has good outcomes for
testicular symptoms in PAN. Length of therapy and
dosage will vary in each individual case®***!, Current
consensus is that orchidectomy is the treatment of
choice in cases of isolated single-organ testicular
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PAN. In many of these cases exclusion of a testicular
neoplasm is difficult on the basis of clinical findings and
the safest option is to remove the testicle. Close follow
up and monitoring of these patients is also essential
to rule out subsequent development of systemic PAN,
although analysis of case reports show that this has
rarely been reported™.

There are a number of case reports describing
ureteral strictures in polyarteritis nodosa™’ . The
finding of imprints on the ureteral wall or a nodular
appearance of the ureter, simulating a string of pearls,
on an excretory urogram, are suggested to be patho-
gnomonic for this disorder™ . In the majority of these
cases resolution of the stricture was achieved with
systemic therapy for PAN but in isolated cases, resection
of the stenosed ureteric segment became necessary™.

There is a single case report of a patient with
hepatitis B-associated PAN presenting with bilateral
hydronephrosis in the absence of an obstructive lesion.
It was presumed that vasculitis-related myopathy or
neuropathy of the ureter was the most likely cause
of this finding. The patient was treated with high-
dose steroids, cyclophosphamide, and plasmapheresis
with successful resolution of the hydronephrosis and
resolution of acute kidney injury™®.

Kidneys are commonly affected in PAN. Luminal
narrowing of inflamed renal arteries leads to glomerular
ischemia but not inflammation or necrosis. Urinalysis
in PAN, when abnormal, tends to show shows sub-
nephrotic range proteinuria and microscopic hematuria.
Red blood cell casts (indicative of a glomerular focus
of inflammation) are usually absent. In patients with
red blood cell casts, alternative diagnoses should
be considered, including anti-neutrophil cytoplasm
antibody (ANCA)-associated vasculitis or systemic lupus
erythematosus.

Aneurysm formation of renal arteries in PAN may lead
to life-threatening spontaneous peri-renal haemorrhage
(SPH). In a meta-analysis of 165 cases of SPH, PAN
was the reported cause in 12% of patients and is the
most likely cause in patients with bilateral SPH™",
The typical clinical presentation is of a patient with
loin pain and a peri-renal mass, in combination with
hypotension and a significant fall in haemoglobin.
Rapid recognition of this condition and emergency
resuscitation is essential. CT angiogram is the imaging
modality of choice and endovascular management, such
as percutaneous transcatheter embolisation is used
with increased frequency to deal with ruptured visceral
artery aneurysms associated with PANP®. In some
cases the haemorrhage resolved with conservative
therapy and observation but in other cases surgical
evacuation of the haematoma or partial/complete
nephrectomy was necessary™”".

syndrome of early childhood.

Epidemiology and clinical features: KD is one of
the commonest vasculitides in early childhood, with
the majority of cases occurring in patients less than
5 years of age and a peak in incidence occurring at
approximately 30 mo of age. There is significant
geographical variation in the incidence of KD with the
majority of cases occurring in East Asia™?.

Diagnosis of KD is confirmed by the presence of
fever for > 5 d and four of the following American
Heart Association diagnostic criteria, listed below™”:
(1) Bilateral conjunctival injection; (2) Changes of the
mucous membranes of the upper respiratory tract:
injected pharynx; injected, fissured lips; strawberry
tongue; (3) Polymorphous rash; (4) Changes of the
extremities: peripheral oedema, peripheral erythema,
periungual desquamation; and (5) Cervical adenopathy.

KD is a self-limiting disease, lasting for an average
of 10-12 d without treatment. However coronary
artery aneurysms develop in 20%-25% of cases with
significant morbidity and mortality if untreated™.

Urological manifestations: Urogenital involvement
in KD is extremely rare, described in two isolated
case reports. A six year old boy presented with typical
symptoms of KD and it was incidentally noted that he
had pain and swelling of his left testicle, in keeping
with epidiymo-orchitis. The inflammation settled over
the next few weeks with symptomatic treatment only
and at six weeks follow up there were no persisting
abnormalities. A second case report describes a seven
year old boy with a one week history of cough, neck
pain and swelling, fever and vague abdominal pain. He
was diagnosed with KD and subsequently developed
left sided pelvi-ureteric junction obstruction. Initially
he was treated conservatively but due to worsening
hydronephrosis, a nephrostomy was inserted and
immunoglobulin therapy initiated. Subsequent scans
confirmed an inflammatory stricture at the level of the
left pelvi-ureteric junction. The stricture was surgically
excised and a left sided dismembered pyeloplasty
was performed. The patient subsequently recovered
normal function of the left kidney and pelvi-calyceal
system. The excised section of ureter showed findings
in keeping with vasculitis™®"*,

Management: As KD is a self-limiting illness, the aim of
therapy is to limit cardiovascular morbidity and mortality.
Patients are treated with aspirin and intravenous
immunoglobulin, as the addition of intravenous immuno-
globulin has been shown to reduce the incidence of
coronary artery complications compared with aspirin

alone™,

KAWASAKI DISEASE

SMALL VESSEL VASCULITIS

Kawasaki disease (KD) or “Mucocutaneous Lymph
Node Syndrome” is an acute medium-vessel vasculitis
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ANCA associated vasculitis
AAV are multisystem necrotising small vessel vasculitides
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of unknown cause. Included in this group are: (1)
Granulomatosis with polyangiitis (GPA) (formerly
Wegener’s granulomatosis); (2) MPA; and (3) Eosinophilic
granulomatosis with polyangiitis (EGPA) (formerly Churg-
Strauss syndrome).

The AAV are a group of rare disorders, with varying
estimates of incidence and prevalence worldwide. In
the United Kingdom reported incidence is estimated at
10.3/million population/year (GPA), 8.9/million (MPA)
and 3.7/million (EGPA)!"”. There is a peak in incidence
in the 7" and 8" decades of life"*".

Clinical features and diagnosis: Constitutional
symptoms such as fever, malaise, anorexia, myalgia
and weight loss are common in AAV.

Granulomatosis with polyangiitis

In GPA, necrotising granulomatous inflammation most
commonly affects the upper and lower respiratory
tract and kidneys. Upper respiratory tract symptoms
include rhinorrhoea, epistaxis, sinusitis, otitis media,
collapse of the nasal bridge, and tracheal stenosis.
Lung involvement in GPA usually presents with cough,
haemoptysis, and dyspnoea and can progress to
life-threatening pulmonary haemorrhage. Rapidly
progressive crescentic glomerulonephritis is also
common. GPA may also affect the eyes; the bowel,
causing ischemia and haemorrhage; the heart, causing
myocardial ischemia, and the peripheral nervous
system, causing mononeuritis multiplex®>%¢,

MPA

MPA is clinically very similar to GPA, except there is
no granuloma formation and upper respiratory tract
involvement is rare. Renal involvement is very common,
and pulmonary haemorrhage can also occur™®.

EGPA

EGPA, is characterized by eosinophilia, asthma, and
necrotizing vasculitis. Vasculitis can affect the skin,
peripheral nerves, muscles, and the intestine. Renal
involvement is usually mild, and severe renal failure is
uncommon®”’,

Diagnostic tests

The diagnosis of ANCA-associated vasculitis is made
using a combination of clinical findings, biopsies from
relevant involved organs (typically kidney, nasal
mucosa, or occasionally lung) and the presence of ANCA
autoantibodies. ANCA autoantibodies may be directed
against the neutrophil enzymes proteinase-3 (PR3)
and/or myeloperoxidase (MPO). These specific ANCAs
can be detected by enzyme-linked-immunosorbent
assays (ELISA). Initial screening for detection of ANCA
antibodies is by indirect immunofluorescence (IIF),
prior to antigen specific ELISAs. ANCA detected by
IIF are described as having a cytoplasmic (cANCA)
or perinuclear (pANCA) pattern. cANCA found by IIF
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10

usually corresponds to anti-PR3 on ELISA and pANCA
to anti-MPO. cANCA is seen in 81% of GPA patients and
less commonly in MPA and EGPA. pANCA are detected
in 65% of patients with MPA and less commonly in GPA
and EGPA. In patients with clinical symptoms suggestive
of these diseases, a combination of CANCA and positive
PR3 ELISA has a positive predictive value (PPV) for GPA
of nearly 100% but a sensitivity of only 69%. pANCA
and MPO positive ELISA has a PPV of 47.5% for MPA
and a specificity of 99.5%".,

Treatment and prognosis: Although previously
almost universally fatal the current five-year survival
is approximately 80%. Early morbidity and mortality
are mainly due to side effects of immunosuppressive
therapy™.

Treatment consists of two phases. Remission induction
(3-6 mo) followed by maintenance of remission (at least
18 mo) to prevent disease relapse. Corticosteroids
and cyclophosphamide are most commonly used to
induce remission although there may be a role for
methotrexate in more limited disease and rituximab in
refractory cases and patients with a contraindication
to cyclophosphamide. In order to minimise cyclopho-
sphamide toxicity, patients are usually changed to
azathioprine or a suitable alternative for maintenance
therapy!®7%.

Urological manifestations: Renal involvement is
common in GPA and MPA. In studies from the National
Institute of Health in the United States, glomeru-
lonephritis (GN) was present in 18% of patients at the
time of presentation and subsequently developed in
77% to 85% of patients, usually within the first two
years of disease onset. Patients with active GN and
AKI will have haematuria and glomerular red cell casts.
Cases of intermittent asymptomatic haematuria in
association with normal renal function have also been
reported.

Lower urogenital tract involvement in AAV is not
commonly reported. Of the reported cases, the majority
are in association with GPA.

Approximately 2.3%-7.4% of GPA patients will
suffer from urogenital manifestations of the disease.
The prostate is the most commonly involved organ but
the ureters, testes, epididymis, seminal vesicles and
penis may also be affected.

Prostatis secondary to GPA may present with dysuria,
haematuria or bladder outflow tract obstruction and
urinary retention. A combination of histopathological
and serological tests are usually necessary to confirm
the diagnosis. Resolution of symptoms is successfully
achieved in most patients with medical therapy
alone[65'73_87].

In a study of 72 male patients with testicular vasculitis,
GPA was the second most common diagnosis, after
PAN. Approximately 17% of all cases of isolated
testicular vasculitis were due to GPA. As with other
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forms of testicular vasculitis, patients may present
with testicular pain, erythema, swelling or a localised
mass. Ultrasound imaging may demonstrate multiple
hypo-echoic areas and impaired blood flow. Diagnosis
is usually confirmed with serological testing for ANCA
autoantibodies and testicular biopsy, demonstrating
granulomatous necrotising inflammation. Therapy with
corticosteroids and immunosuppressants is reported to
result in rapid resolution of symptoms'®*%,

Ureteric stenosis has also been reported in patients
with GPA. Ureteric stents may be required in the short-
term to relieve acute obstructive uropathy. Systemic
therapy with immunosuppressants is usually successful
in treating the inflammatory ureteric lesions but surgical
intervention may become necessary"®%°%,

There are a few case reports describing aggressive
penile ulceration, which may become necrotic, in association
with GPA. It is a rare, but important differential diagnosis,
for penile lesions in the elderly population”®%*%J, There
are also a few case reports describing aggressive
necrotising urethritis in both male and female elderly
patients. This form of destructive urethritis may mimic
invasive urethral carcinoma, but may respond well to
immunosuppression!!%%19>1%¢1,

Rarely patients with GPA present with large
granulomas of the kidney and bladder or “pseudotumours”.
Radiologically these lesions mimic malignant tumours but
immunosuppressive therapy usually results in a rapid
reduction in the size of these masses'®**'%71%%),

There are two isolated case reports of prostatic
involvement with MPA. In both cases 79-year-old
males who presented with fever, malaise, weight loss
and a cough. One had interstitial pneumonitis and the
other a small mass in the left lower lobe of the lung.
In both urinalysis revealed non-visible haematuria and
serum prostate specific antigen (PSA) was elevated. In
the first case prostate biopsy demonstrated fibrinoid
degeneration with vasculitic changes involving the
arterioles. In the second, prostate biopsy revealed
changes consistent with vasculitis. Both had detectable
serum MPO-ANCA. Both patients responded well to
corticosteroids and cyclophosphamide!* !,

Prostatic involvement is also reported in EGPA.
In one a 74-year-old male, who had previously been
treated for asthma, underwent transurethral resection
of the prostate. Post-operatively he developed pyrexia
and eosinophilia. The biopsy specimens showed
eosinophilic prostatitis in keeping with EGPA. The
patient’s symptoms responded to oral prednisolone™.,

Ureteric obstruction secondary to calcification
and stenosis has been reported in a 19-year-old
male with multiple bowel perforations due to EGPA.
Initially nephrostomies were inserted and subsequent
ureteroscopy revealed multiple ureteral stones and
dystrophic calcification within the ureteric walls. The
obstruction was managed with repeated ureteroscopy
and ureteric stent insertion with preservation of renal
function!**?,

A 33-year-old male with known EGPA presented
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ulceration of the mid-penile urethra. Biopsy showed
chronic inflammation with infiltration of eosinophils
as well as granulomas, giant cells and histiocytes and
a thick walled blood vessel. This was occluded and
infiltrated with inflammatory cells indicating active
vasculitis. The patient responded well to intermittent
intravenous cyclophosphamide with corticosteroids!*?.

HENOCH-SCHONLEIN PURPURA

Henoch-Schénlein purpura (HSP), also known as
IgA vasculitis, anaphylactoid purpura and purpura
rheumatica, is a systemic inflammatory disorder of
small vessels characterised by IgA immune complex
deposition and leukocytoclastic vasculitis. Skin, joints,
bowel and kidneys are the most commonly affected
organs.

Epidemiology

HSP is the commonest form of systemic vasculitis
in childhood. Seventy five percent of all HSP cases
involve children aged 2-11 years. The incidence of HSP
in children < 17 years has been variously reported
between 10-20 per 100000 population per year, with
a peak in incidence between 5-7 years of age!™*'*®,
Exact incidence of adult HSP is not known but it is
relatively rare and known to follow a more severe
course, with a higher incidence of renal impairment
and end-stage renal disease!'”**®,

Clinical features and classification

Clinical Features of HSP typically include prodromal
symptoms including headache, fever and anorexia.
The hallmark of disease is the presence of a palpable
purpuric rash in the absence of thrombocytopaenia
or coagulopathy. This rash is typically found on the
lower limbs and buttocks and less commonly on the
upper limbs. This rash is present in almost all cases
of HSP and is the presenting feature in over half of
all patients™?!. The rash may be accompanied by
arthralgia, especially of the knees and ankles, in up to
80% of cases™'9?,

Gastrointestinal manifestations of the disease
are common, including colicky abdominal pain and
vomiting, diarrhoea, GI bleeding, intussusception,
infarction, strictures, perforation, fistula formation, gall
bladder hydrops and acute appendicitis™".,

Renal disease occurs in approximately half of all
patients. Haematuria and significant proteinuria are
common and renal biopsy may demonstrate a diffuse
or focal segmental mesangioproliferative pattern
of glomerulonephritis. HSP nephritis may lead to
progressive chronic kidney disease. Approximately
1%-5% of patients will develop end stage renal
failurel*2°#4,

Urological manifestations of HSP
A wide variety of urogenital manifestations of HSP
have been reported in the literature. This includes: (1)
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Haematuria (visible and non-visible); (2) Unilateral
or bilateral ureteritis with associated stenosis and
hydronephrosis'™®*’; (3) Bladder wall hematoma'?¥;
(4) Haemorrhagic Cystitis™™*!; (5) Painful swelling of
the scrotum and penis!****”); (6) Epididymo-orchitis or
orchitis™****: (7) Priapism™*; and (8) Thrombosis of
the spermatic veins**.,

Many of the above complications are rare and have
only been described in isolated case reports.

Haematuria is a common feature of the disease.
A prospective study of 250 patients noted that 85%
of patients had non-visible haematuria at the time of
presentation and a further 10% had visible haematuria™'®.

Scrotal and testicular involvement are the commonest
lower urogenital tract manifestations of HSP and
are reported in approximately 13% of cases. Clinical
findings include pain, tenderness, and swelling of the
involved testicle and/or scrotum. Occasionally, testicular
symptoms may precede the development of a rash
and may be the first presentation of disease™®!. There
is only one confirmed case of testicular torsion in
HSP!7,

Diagnosis

Diagnosis of HSP in childhood is primarily clinical. In
adults a skin or renal biopsy may be performed. Serum
IgA is raised in 50% of cases and autoantibodies that
are present in other forms of vasculitis are usually
absent™®, Radiology, especially ultrasound evaluation,
may be useful for identifying GI complications of
disease including bowel wall thickening, intussusception
and haematomas!**®, Similarly ultrasound examination
of the scrotum and testicle is useful to assess for
suspected epididymo-orchitis. Additionally Doppler flow
studies and technetium Tc99m radionuclide scanning
can aid in ruling out testicular torsion. In cases of
torsion, these studies demonstrate decreased blood flow
to the testicle, in contrast to the normal or increased
flow seen in HSP™,

Treatment and outcomes

HSP is typically an acute and self-limiting illness,
usually lasting less than four weeks. Short-term
morbidity is dependent on the presence and severity of
gastrointestinal involvement and long-term prognosis
is dependent on the extent and chronicity of renal
involvement™?!], There is no form of therapy that has been
found to shorten the duration of HSP and the focus of
therapy therefore remains supportive, ensuring adequate
hydration and analgaesia. There is no convincing
evidence at present to suggest that corticosteroid
therapy will reduce the risk of developing serious renal
or gastrointestinal complications of the disease or that
it will significantly shorten the duration of illness. Use of
corticosteroids may however be considered in cases of
persistent nephritic syndrome, with significant crescent
formation or alternatively in patients with severe
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abdominal pain, GI haemorrhage, significant soft tissue
or scrotal oedema or neurological involvement™***?, In
severe and resistant cases of HSP, additional immuno-
suppressive agents and plasmapheresis may be
considered™ %,

Testicular and epididymal disease in HSP is usually
self-limiting and resolves in a matter of days with
conservative management. Corticosteroid therapy
may be indicated in patients with severe testicular
pain and swelling which is slow to improve or in cases
accompanied by severe systemic symptoms!*. In
the isolated case report of a patient with spermatic
vein thrombosis, treatment with low molecular weight
heparin was required™®. Anecdotal evidence in those
patients presenting with ureteritis and associated stenotic
lesions suggest that some cases are self-limiting and
in other cases complete resolution was noted with a
course of corticosteroids. In a few cases though, residual
stenotic lesions and subsequent urinary tract obstruction
necessitated surgical intervention™®,

ANTI-GLOMERULAR BASEMENT
MEMBRANE ANTIBODY DISEASE

Anti-glomerular basement membrane antibody (Anti-
GBM) disease (Goodpasture’s Syndrome) is a rare
condition with an incidence of 1-2/million population/
year. In this condition antibodies are generated against
the alpha-3 chain of type IV collagen, found in the
glomerular basement membrane. Haematuria in
association with rapidly progressive glomerulonephritis
and pulmonary haemorrhage are common features
of this condition. No other urological manifestations
of anti-GBM disease have been reported in the

literature™*”.

Cryoglobulinaemic vasculitis
Cryoglobulins are immunoglobulins that precipitate in
the cold and dissolve on rewarming. There are three
main types of cryoglobulins: (1) Type I - a monoclonal
antibody that is most commonly associated with
lymphoma, Waldenstrém’s macroglobulinemia, and
multiple myeloma. Because type I cryoglobulins do not
easily activate complement, patients with type I are
usually asymptomatic until the level of cryoglobulinemia
is sufficiently high to cause hyperviscosity syndrome; (2)
Type II - A mixture of both monoclonal and polyclonal
cryoglobulins commonly associated with hepatitis C
virus (HCV); and (3) Type II-Rheumatoid factor is
polyclonal in type II and is usually associated with
rheumatic disease and chronic infections especially HCV.
Type 1I and I cryoglobulinemia frequently presents
as vasculitis, most commonly with recurrent lower
extremity purpura, glomerulonephritis, and peripheral
neuropathy. Glomerulonephritis with non-visible
haematuria appears to be the only reported urological
manifestation of Cryoglobulinaemic vasculitis!*®**!,
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Hypocomplementaemic urticarial Vasculitis (anti-C1q
vasculitis)

Hypocomplementaemic urticarial Vasculitis (HUV) is
a rare form of vasculitis characterised by urticarial
lesions, biopsy evidence of small vessel vasculitis and
hypocomplementaemia. There may also be other
systemic findings including arthralgia or arthritis, mild
glomerulonephritis, uveitis or episcleritis and recurrent
abdominal pain. It is estimated that approximately
50% of all HUV patients will have renal involvement.
Although this is usually mild, haematuria and proteinuria
are commonly noted™*",

VARIABLE VESSEL VASCULITIS

Behgets disease

Behgets disease (BD) is a variable vessel vasculitis
of unknown aetiology. BD is a multi-system chronic
relapsing and remitting condition characterised by a
triad of"*!: (1) Recurrent oral aphthous ulcers; (2)
Genital ulcers; and (3) Uveitis.

Epidemiology: There is a peak incidence in the 3-5"
decades of life. The exact aetiology and pathogenesis
of BD remains unknown, although carriers of HLA B5/
HLA B51 are at increased risk of developing BD**?,

Clinical features and classification: Clinical
manifestations of BD include recurrent aphthous ulcers
of the oral mucosa, skin lesions, genital ulceration,
ocular inflammatory lesions, arthritis, epididymitis,
intestinal ulcers, vascular lesions, neuropsychiatric
symptoms and a positive pathergy test (the forearm
is pricked with a small, sterile needle-occurrence of
a small red bump or pustule at the site of needle
insertion constitutes a positive test). There is no
one diagnostic test for BD and therefore diagnosis is
usually clinical. A humber of classifications have been
published to aid in diagnosis including the “International
Study Group Criteria”, published in 1990, which is one
of the most widely used and accepted (Table 3)I*>,

Urological manifestations: A humber of Urological
manifestations of BD have been reported in the literature.
The most common of these is genital ulceration. Genital
ulceration in males is most commonly noted in the
scrotal area but lesions may also be found on the shaft
of the penis or in the peri-anal region. In women the
labia are commonly affected, although vaginal and
cervical ulcers can also occur™¥. Genital lesions are
usually deeper and last longer than oral ulcers, they
are also much more likely to cause significant scarring
after they heal. A prospective study of 100 BD patients
in Turkey (70 males and 30 females) reported genital
ulceration in 89% of those enrolled™. In a separate
survey of 2031 patients in Japan, genital lesions
were present in 76% of the males and 83.8% of the
females™®,

In a prospective study from Turkey of 100 BD
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patients, 6% of males had experienced episodes of
epididymitis and a further 3% of males were found to
have had episodes of sterile urethritis with discharge!*>.,

Bladder involvement is uncommon in BD and is
mainly limited to vasculitis of the bladder wall and
neuropathic bladder symptoms'**”., Direct involvement
of blood vessels in the bladder wall may result in
localised ischemia, which can progress, to mucosal
necrosis and bladder ulceration, nodules or recurrent
cystitis. This process is likely to be responsible for the
haematuria, storage symptoms and urge incontinence
that patients with bladder involvement in BD report!>”..
There is also an isolated report of vesico-vaginal
fistula as a result of posterior extension of the necrotic
process in BD™™®,

Approximately 5%-10% of BD patients have
neurological disease involvement and of these patients
approximately 5% report voiding symptoms™*®. Bladder
symptoms secondary to neurological involvement in
BD may vary considerably depending on the level of
brain and spinal cord involvement. Detrusor areflexia,
hyperreflexia and detrusor sphincter dysynergia
have all been reported™®®. In severe cases there
may be complete urinary retention, incontinence and
hydronephrosis, necessitating surgical intervention.
Augmentation ileocystoplasty in these patients has
been shown to have good clinical outcomes!*’],
Despite pathergy being a well-known phenomena in
BD patients, cystoscopy, bladder biopsy, and even
ileocystoplasty or radical cystoprostatectomy have been
performed in this group without complication™",

Management and prognosis: Management of
patients with BD will depend largely on the specific
organs affected by disease and the severity of organ
involvement. In 2008 the European League Against
Rheumatism (EULAR) published consensus guidelines
on management of BD.

For mild oral and genital ulcerations, the current
recommendation is for localised application of topical
steroids or sucralfate solution, as a first-line therapy.
Colchicine has been widely used in more severe cases
of BD but the evidence suggests that additional benefit
may only be gained in females with genital ulcers and
patients with erythema nodosum!*®'*®?!, For severe
mucocutaneous lesions, systemic corticosteroids,
azathioprine, interferon-alfa and TNF-alpha antagonists
may be considered™®?.,

The management of bladder involvement in BD
needs to be tailored to each individual bearing in mind
their specific symptoms and findings on cystoscopy
and urodynamic testing. This may include intermittent
self-catheterisation for patients suffering from urinary
retention and anti-cholinergics for patients suffering
from urge incontinence or surgical intervention in more
severe cases Y.

Cogan's syndrome
Cogan's syndrome (CS) is a rare variable vessel
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[153]

Table 3 International Study Group Criteria for Behgets disease

Required criteria

Recurrent oral ulceration (obligatory)
least 3 times in a 12 mo period
Plus 2 of
Recurrent genital ulceration
Eye lesions
by ophthalmologist
Skin lesions

Minor aphthous, major aphthous, or herpetiform ulceration (observed by physician or patient); recurring at

Aphthous ulceration or scarring (observed by physician or patient)
Anterior uveitis, posterior uveitis, or cells in vitreous on slit lamp examination; or retinal vasculitis observed

Erythema nodosum (observed by physician or patient), pseudofolliculitis, or papulopustular lesions; or

acneiform nodules (observed by physician) in post-adolescent patients not on corticosteroid treatment

Positive Pathergy test Read by physician at 24-48 h

vasculitis of young adults characterised by interstitial
keratitis, vestibuloauditory dysfunction and other
features including aortitis. There are no reported
urogenital manifestations of CS™¢°,

TREATMENT RELATED UROLOGICAL
ADVERSE EFFECTS

An important consideration for urologists is the use of
potent immunosuppressive therapies for vasculitis and
potential urological complications that may arise as a
result of this.

The most well-known urological complication of
immunosuppressive therapy is the association of
cyclophosphamide with haemorrhagic cystitis and
bladder cancer. The active metabolite of cyclopho-
sphamide, acrolein, is excreted in urine and is toxic
to urothelium. In a study of 145 GPA patients treated
with daily oral cyclophosphamide in the United States,
73 patients (50%) experienced episodes of non-
glomerular haematuria +/- dysuria. Sixty of these
patients went on to have cystoscopic examination
and cyclophosphamide-induced bladder injury was
confirmed in 42 cases®®,

In the same study seven patients treated with oral
cyclophosphamide for GPA subsequently developed
transitional cell carcinoma of the bladder. All seven of
these patients had previous episodes of non-glomerular
haematuria and six of the patients had received a total
cumulative cyclophosphamide dose exceeding 100
g, with the cumulative duration of cyclophosphamide
therapy exceeding 2.7 years. On the basis of these
findings the incidence of bladder cancer after the
first exposure to cyclophosphamide was estimated
at 5% at 10 years and 16% at 15 years. A series of
12 case reports of bladder cancer in association with
cyclophosphamide, found that the disease phenotype
in these patients was very aggressive, with all tumours
grade 3 or 4 at the time of presentation™®".

Risk of developing bladder cancer appears to be
related to cumulative dose and/or length of therapy
received®! Risk of cyclophosphamide associated
bladder toxicity can be reduced via a number of
measures: (1) Co-administration of sodium 2-mercapto-
ethanesulfonate (Mesna) inactivates acrolein in urine,
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protecting the bladder from its toxic effects. Some
controversy exists with regards to the effectiveness of
mesna therapy and at present “The American Society
of Clinical Oncology” does not recommend the use
of mesna in patients receiving cyclophosphamide
except when high doses are used (e.g., 50 mg/kg or
2 g/m?). The EULAR however continue to recommend
its usel*®**%: (2) Good hydration; (3) Treatment in
the early morning to avoid overnight bladder accu-
mulation of acrolein; and (4) Intermittent pulsed
intravenous cyclophosphamide therapy rather than
daily oral dosing. This has been shown to decrease
the total cyclophosphamide dose received by up to
half'"’*. Consequently intermittent pulsed intravenous
cyclophosphamide use is associated with a decreased
incidence of drug-induced cystitis™"%.

A bladder cancer surveillance program is also
suggested for patients that have received cyclopho-
sphamide therapy. It is recommended that urinalysis
is obtained from these patients on a six monthly basis
to screen for haematuria. This should be repeated
within one week if haematuria is detected. Patients
with confirmed non-glomerular haematuria should
then undergo cystoscopy to exclude bladder cancer.
For patients with cystoscopic evidence of bladder
damage, the procedure should be repeated every 6 to
12 mo!*®,

Cyclophosphamide is also teratogenic and causes
gonadal toxicity. In females this may lead to irregularity
of the menstrual cycle and reduced ovarian function.
In males, alkylating drug therapy may reduce sperm
count and testicular endocrine function!’’?. A study
of men with BD showed significant infertility after
cyclophosphamide therapy with oligospermia or
azoospermia occurring in 13 of 17 men treated with
cyclophosphamide but in none of the 10 men treated
with colchicine alone or in the four control patients
who did not receive any treatment™’*. A separate
study looking at the effect of colchicine alone on
sperm production, in 62 male patients with BD, found
evidence of oligonecrospermia in 37% of patients and
azoospermia in 3% of patients!'’!,

Patients may have the option of cryopreservation of
sperm and ova prior to commencing cyclophosphamide
therapy. The induction of gonadal quiescence during
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therapy with alkylating agents may minimize the risk
of testicular and ovarian failure. Studies looking at the
use of a gonadotropin-releasing hormone agonist such
as leuprolide to achieve gonadal quiescence in women
are ongoing and results remain inconclusive’®*"",
In male patients, studies are looking into adjuvant
testosterone therapy to induce gonadal quiescence.
Again the results remain inconclusive!”®.

In both male and female patients where preservation
of fertility is a consideration the patient’s management
should be discussed early on with local fertility services
and consideration given to minimising or avoiding the
use of alkylating agents.

CONCLUSION

The PSV are a heterogeneous group of rare disorders
with many varying features and presentations, which
may affect urological organs. PAN, HSP, BD and GPA
are the PSV that have the most commonly reported
urological manifestations. Testes, prostate and ureters
are the most commonly involved urological organs.
Identification of vasculitic disease in the urogenital
tract is important as not only may this be the first
presentation of systemic disease but also management
with immunosuppressive therapy may allow rapid
resolution of symptoms and avoid the need for invasive
surgical management.
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Abstract

Prostate cancer is the most common neoplasm diagnosed
in men. Whilst treatment modalities have progressed,
diagnostic investigations in terms of biopsy methods
have been assessed but there is no consensus of when
the different diagnostic methods in terms of transrectal
ultrasound (TRUS) or transperineal template (TPT)
should be utilised. TPT biopsy has a higher diagnostic
yield than TRUS in those with a primary biopsy, in
those with previous negative biopsies with TRUS as
well as those undergoing saturation biopsies. Despite
the increased likelihood of diagnosing cancer with TPT
than TRUS this maybe secondary to the increased
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number of biopsies being utilised. However there is
no consensus regarding the ideal number of biopsies
that should be utilised with TPT. Furthermore it is felt
that the increased number of biopsies utilised with
TPT is associated the higher complication rates with
TPT. The role of TPT biopsy is recognised in those with
previous negative biopsies with transrectal ultrasound
but further work is required regarding the ideal number
of biopsies. Furthermore, it is felt that TPT biopsy may
have a role in primary biopsy.

Key words: Transrectal prostate biopsy; Transperineal
prostate biopsy; Prostate biopsy

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Transperineal template biopsies are utilised
in prostate cancer at an increasing rate instead of
transrectal biopsies, yet there is no consensus on how
this investigation should be utilised. Here we assess when
this method of prostate biopsy is utilised, the number of
biopsies that are taken and the method of transperineal
template biopsy as well the likelihood of the increase in
accuracy in diagnosing prostate cancer.

Choudry GA, Khan MH, Qayyum T. Role of transperineal
template biopsy in prostate cancer. World J Clin Urol 2015; 4(1):
21-26 Available from: URL: http://www.wjgnet.com/2219-2816/
full/v4/i1/21.htm DOIL: http://dx.doi.org/10.5410/wjcu.v4.i1.21

INTRODUCTION

Prostate cancer is now recognised as a major burden
on the global health-care system. In the United States
and in Europe, it is the most common neoplasm
diagnosed in men and is responsible for 11% of all
male cancer deaths!?!. After a diagnosis of prostate
cancer is made, a number of treatments may be
considered depending on the information provided by
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staging investigations. In patients who are thought
to have organ confined prostate cancer, treatment
options include radical prostatectomy, external beam
radiation therapy, brachytherapy, focal treatment and
active monitoring.

The main diagnostic tools utilised for a diagnosis of
prostate cancer are digital rectal examination (DRE),
serum concentration of Prostate Specific Antigen (PSA)
and transrectal ultra sound guided (TRUS) biopsy.
Prostate cancer can be detected by DRE alone in
patients irrespective of the PSA reading'. A suspicious
DRE is associated with more aggressive prostate
cancer once diagnosed following biopsy'™ with the
chance of having malignancy at biopsy higher in those
with a suspicious DRE™.,

PSA measurement is now standard practise in
prostate cancer diagnosis'®”! since its first discovery
as a serum marker for prostate cancer’® having been
demonstrated to be an independent predictor of cancer
in comparison to a suspicious DRE or TRUS™.

It is felt that performing biopsies under ultrasound
guide where a transrectal approach is used for most
biopsies is the standard. This is guided by hypoechoic
areas in the peripheral zone but this is not always
seen as Gray-scale TRUS does not detect areas of
malignancy with adequate reliability!*” and as a
consequence performing biopsies on only those areas
that are hypoechoic would lead to cancers being
missed!" and has led to systematic biopsies being
performed™,

Pathological studies have demonstrated that prostate
cancer can be a unifocal and unilateral disease” leading
to a growing demand for minimally invasive treatment
modalities prompting research into focal therapies which
allows treatment of the cancer focus and sparing of
normal tissue and therefore preserving genitourinary
function!*'¥, It is felt that transperineal template (TPT)
biopsy has a higher detection rate not of only prostate
cancer™?! but also of clinically significant prostate
cancert’**?** " anterior cancers®*" and has a higher
detection rate than TRUS in those with a normal DRE®.
TPT has a slightly longer training time®®* but has been
demonstrated to diagnose cancer in those that have
undergone previous negative biopsies via TRUSZ#2%3+3,
TPT biopsies are directed longitudinally to the peripheral
zone and anterior part of the prostate so they should
detect more cancer than via TRUS™. 1t is felt that this
may be due to the inclusion of lateral cores explaining
the higher diagnosis rate. It has been demonstrated
that TPT biopsies detected significant cancers in those
that had undergone TRUS biopsies with earlier negative
findings'*******! whilst others have demonstrated no
difference between TRUS and TPT**%,

NUMBER OF BIOPSIES

It is felt that TRUS sextant biopsies are inadequate
compared to TPTI*>*! and this results in a significant
difference in the detection rates of prostate cancer when
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compared to twelve biopsies via TRUS or TPTH*™7, It
is felt that sextant biopsies via TPT can be utilised but
only in cases of an abnormal DRE or increased PSA
otherwise twelve biopsies are required™®. This also
increases the accuracy in Gleason grade in comparison
to the final pathology following surgery™®”. It has been
suggested that performing twenty two biopsies via
TPT may increase the diagnostic accuracy™" especially
for larger sized prostates®® whilst eight peripheral
cores are sufficient for prostate volumes < 30 cc®®.
Furthermore, there is evidence that eighteen biopsies
should be utilised in certain situations™". It has been
demonstrated that using thirty six biopsies via TPT
has a better diagnostic yield of prostate cancer then
twelve via TRUS in those with normal DRE™! whilst
fourteen biopsies maybe sufficient but there is a risk
of missing cancers™?. Others have suggested that
utilising a brachytherapy template with a 5 millimetre
grid to guide template biopsies allows the detection
of clinically significant prostate cancer™ and that the
volume of the prostate should be utilised as a guide to
the number of biopsies with eight cores sufficient for
small prostates and more extensive biopsies utilised for
larger prostates™™ whereas it is felt that twelve biopsies
are sufficient utilising a fan technique'”). Clearly,
larger prostates require higher numbers of biopsies for
representative sampling.

Magnetic resonance imaging (MRI) has been demo-
nstrated to have a high degree of accuracy in the
detection of clinically significant prostate cancer when
compared to radical prostatectomy specimens®!.
This has led to reports that MRI guided TRUS biopsies
increase the detection of prostate cancer™ ' as well
as the detection of significant disease® with the
possibility of utilising less biopsies®*®!. However, MRI
guided biopsy is not a modality that is utilised on a
regular basis at the present time.

SATURATION BIOPSIES

In cases where saturation biopsies are utilised for
investigation for previous negative biopsies with TRUS,
it has been demonstrated that the detection rate can
increase between 30%-40% using TRUS saturation
biopsies, with the majority of these diagnoses being
minimally differentiated disease™®". Furthermore,
there is an increase of 38% detection rate by TPT
saturation biopsies after previous negative TRUS
biopsies suggesting no advantage of TPT saturation
biopsies over TRUS saturation biopsies™“®%, Others
have demonstrated that saturation biopsies do increase
the detection rate of prostate cancer in those with
previous negative biopsies with TRUS but have
recommended that saturation biopsies should not be
utilised as an initial strategy™.

PREPARATION

As the TPT approach does not pass through the
rectum it should be considered a sterile approach and
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therefore antibiotics should be recommended for those
patients at a high risk of infection. There is little work
looking at the role of antibiotics in the setting of TPT
and yet many reports of TPT utilise antibiotics on a
standard basis™”** which can be of concern given the
prevalence of antibiotic resistance.

Bowel preparation is common amongst many urologists
prior to TPT® as is felt that it reduces bacterial load™
but given that TPT is a sterile procedure, the role of
preventing infection may not be appropriate but it is felt
that removing faecal material may improve the image of

the prostate™®,

COMPLICATIONS

TPT is more invasive, has resource implication
as well as being associated with more complications
thought to be as a result of increased number of biopsies
being utilised®®**’%. There has been no difference
in the complication rates following baseline TRUS or
TPTI!*2326294L7173] " aven in those that are thought be
at increased risk of sepsis undergoing a biopsy via TPT
as the primary choice® whilst it has been reported
that there is a higher rate of urinary retention following
saturation biopsies with TPT®?, This maybe the result
that some TPT biopsy cores go through the external
urethral sphincter. Where saturation biopsies are to be
utilised with TRUS, then the cost implications are similar
to TPT as both would require anaesthesia as well as
post procedure recovery.

gl1967,68]

CONCLUSION

Prostate biopsy plays a very important role in the
diagnosis of prostate cancer. As prostate cancer is
multifocal, it is felt that the detection rate may differ
with the number of biopsies and biopsy method.

It has been suggested that TPT biopsies may have
a lower rate of sepsis than TRUS and should not be
used for only those undergoing a repeat biopsy but
in all those in whom a biopsy is indicated”*. Some
authors have demonstrated no difference in detection
rates, others have demonstrated a significant difference
in the detection of clinically relevant disease and
this is the group that it is often difficult in terms of
management. Furthermore, this is the group that would
benefit the most in terms of appropriate therapy.
Those on active surveillance had their disease up-
staged following TPT"¥ and therefore any additional
information in terms of Gleason grade would prove
most useful to help plan treatment in this group.

Some issues needs to be addressed in terms of TPT
biopsies. There is still not much information regarding
the ideal number of biopsies that should be performed
using this method and a consensus needs to be agreed
upon this number as a significant difference in detection
rates has been demonstrated when eighteen biopsies
were taken in comparison to six-twelve via TPT'?),
suggesting that prostate size should be utilised to decide
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the ideal number of biopsies!****), The complication rates
have been demonstrated to correlate with increased
number of biopsies”® and therefore it is suggested that
twelve biopsies are sufficient™”), Furthermore, despite
evidence that TPT biopsies offer a higher diagnostic
yield than TRUS, this could be secondary just due
to the fact that more biopsies are taken at the time
of TPT than TRUS. It is agreed that TPT biopsies are
useful in those where previous biopsies have been
negative and therefore may aid in the diagnosis in these
patients?®>3*%,
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Abstract

Non-adherence is a priority public health concern. Non-
adherence means not taking medications, missing
medications, taking too much, not taking enough, wrong
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timing, wrong dose and/or wrong pill, but may also refer
to missing appointments, not booking appointments, not
doing blood work, not returning calls and/or refusal to
follow the treatment regimen. In renal transplantation,
adherence to immunosuppressive medication is a
fundamental requisite in order to preserve graft function,
since non-adherence is one of the main causes for late
acute rejection, incomplete recovery after rejection
treatment, chronic graft dysfunction, graft loss, and
death. Transplantation failure due to treatment non-
adherence is economically, socially, ethically and morally
unjustifiable. This is a very prevalent issue: in some
studies, its incidence is as high as 70% of patients.
The self-reported nonadherence levels found in certain
studies, including those performed immediately after
transplantation show the need for early and continued
intervention after kidney transplantation in order to
maximise adherence and consequently clinical outcomes.
There is not a single method to assess non adherence,
thus combining several measures increases diagnostic
accuracy. Electronic monitoring with a microdevice that
records each time a pill bottle is opened is considered
the “gold standard” for measuring adherence, but self-
report at a confidential interview was the best measure
of adherence. Thus non-adherence risk can be effectively
assessed using clinically available assessment tools.
Medication Adherence Scale, Brief Medical Questionnaire,
Immunosuppressant Therapy Adherence Scale, Immunosu-
ppressant Therapy Barrier Scale, Long-Term Medication
Behavior Self-Efficacy Scale and Simplified Medication
Adherence Questionnaire are some of the self-reported
questionnaires. There are multiple factors associated with
non-adherence in immunosuppressant therapy: Younger
patients (adolescent, especially), poor health coverage,
poor social support, unmarried, no family, non-Caucasian,
immigrant, lower income, lower socioeconomic class,
greater parental distress and lower family cohesion;
complex medical regimens, higher number of drugs,
longer time after transplant, toxicity, side effects, poor
tolerance to medication, higher number of physicians
involved, poor provider-patient rapport; psychological
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(dependency, high levels of anxiety and hostility, poorer
behavioral functioning and greater distress in children)
and psychiatric (depression) illnesses, low self-efficacy
with medicine intake, perception of immunosuppressive
therapy as not been necessary to preserve kidney
function, forgetfulness, rebelliousness, poor perception
of health, poor satisfaction, low Health-related quality of
life, addictions, lack of coping strategies and avoidance
behavior; patient morbidity: comorbidity, receiving a
transplant from a live donor, retransplantation, and non-
insulin-dependent diabetes. The most frequent strategies
to promote medication-taking must focus on modifiable
risk factors. Reasons for non-adherence are complex
and diverse and any successful intervention aimed at
improving adherence must be multidimensional. Although
effective intervention strategies are needed to improve
immunosuppressant therapy adherence, few intervention
studies have been conducted in the adult renal transplant
population. In this study, we perform an exhaustive review
of the different strategies reported in the literature.
A number of key reasons for non-adherence are also
provided.

Key words: Adherence; Transplantation outcomes;
Renal transplantation; Immunosuppressive medication;
Health-related quality of life
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Core tip: Non-adherence is a priority public health
concern. In renal transplantation, adherence is crucial
to preserve graft functioning. Non-adherence rates
of up to 70% of patients, including immediately
after transplantation demonstrate the need for early
and continued interventions after transplantation to
maximise clinical outcomes. To increase the diagnostic
accuracy of non-adherence, several measures must be
combined. Multiple risk-factors exist. The strategies to
foster medication-taking must focus on modifiable risk-
factors and be of multidimensional nature. The strategies
reported in the literature, some keys to understand non-
adherence, and a few intervention studies are reviewed in
this paper.

Ortega F, Diaz-Corte C, Valdés C. Adherence to immunosuppressor
medication in renal transplanted patients. World J Clin Urol
2015; 4(1): 27-37 Available from: URL: http://www.wjgnet.
com/2219-2816/full/v4/i1/27.htm DOI: http://dx.doi.org/10.5410/
wijcu.v4.i1.27

INTRODUCTION

Non-adherence is a priority public health concern.
Following the World Health Organization, the definition
of adherence would be: “the extent to which a
person’s behavior-taking medication, following a
diet, and/or executing lifestyle changes-corresponds
with agreed recommendations from a health care
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Table 1 Health effects of non-adherence™

Increased morbidity
Treatment failures

Exacerbation of disease

More frequent physician visits
Increased hospitalizations

Decreased HRQoL

Decreased survival

Death

Economic impact: lost wages, sick time

HRQoL: Health-related quality of life.

provider”™, According to cochrane review™: (1)

adherence is intended to be a non-judgmental term,
and a statement of fact rather than blame of the
prescriber, patient, or treatment; (2) compliance infers
conformity to medical or health recommendations;
and (3) concordance is a consensual agreement about
treatment taking established between patient and
practitioner.

Non-adherence means not taking medications,
missing medications, taking too much, not taking
enough, wrong timing, wrong dose, and/or wrong
pill, but also may refer to missing appointments, not
booking appointments, not doing blood work, not
returning calls, and/or refusal to follow the treatment
regimen.

Non-adherence implies major consequences. In Table
1, there is a list of health effects of non-adherence.

Furthermore this is a very prevalent problem. A
cochrane review'™ shows benchmark of non-adherence
rates were: epilepsy 30% to 50%, arthritis 50% to
71%, hypertension 40% (average), diabetes 40% to
50%, oral contraceptives 8% and asthma 20%.

A complete review to update the results of rand-
omized controlled trials of interventions to help patients
follow prescriptions for medications for medical
problems was achieved in January 2007, The authors’
conclusions were: “for short-term treatments several
quite simple interventions increased adherence and
improved patient outcomes, but the effects were
inconsistent from study to study with less than half of
studies showing benefits. Current methods of improving
adherence for chronic health problems are mostly
complex and not very effective, so that the full benefits
of treatment cannot be realized”.

In a previous review by these authors, interventions
for Medication Adherence in cochrane review Oct
2005™ can be seen in Table 2.

IMPORTANCE OF ADHERENCE/
NON-ADHERENCE AND RENAL
TRANSPLANTATION

In renal transplantation, adherence to immunosuppressor
medication is an indispensable requirement in order
to preserve graft function. The concept of adherence
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Table 2 Interventions categories™

More instruction of patients
Counseling about target disease, compliance with therapy, side-effects
Automated telephone, computer-assisted patient monitoring and

counseling

Manual telephone

Family interventions

Increasing convenience of care
Simplified dosing

Different formulations
Self-monitoring strategies
Reminders

Dose-dispensing units/charts
Appointments and refill reminders
Reinforcement or rewards for improved adherence in reduced
frequency of visits

Crisis intervention

Direct observation

Lay health mentoring
Comprehensive pharmaceutical care
Psychological therapy

refers mostly to the compliance with the instructions
regarding prescribed timing and doses. Adherence
can be also assessed in other domains as blood work,
clinical attendance, diet, exercise, and other healthcare
requirements.

Some solid organ recipients do not take their
treatment as prescribed, and thus they fail to reach the
desired outcomes. Furthermore, this is one of the main
cause of late acute rejection, incomplete recovery after
rejection treatment, chronic graft dysfunction, graft
loss, and death. It should be stressed that it is also
a potential modifiable risk factor for poor outcomes.
The negative consequences of non-adherence are
numerous, and may complicate the management
of the disease, due to the need of additional time,
a reduction in the benefits of the treatment, a loss
of medication cost-effectiveness, the need of higher
doses or stronger medicines, intoxication and other
undesirable effects, as well as an increase in sanitary
costs, which translates into a loss of money at the
expense of budget allocation for other health services.

Transplantation is the best renal replacement
therapy in terms of health-related quality of life (HRQoL).
According to some studies, HRQoL can be similar to that
of the general population®. Many studies confirm that
improvement in HRQoL"™®!, even in elderly patients™” or
up to five different scenarios of transplant evolution.

There also exist three meta-analyses which are in
agreement with the evidence of an improved HRQoL
after receiving a renal transplant: the first was carried
out by Dew et al* with 66 articles and 6726 patients
selected, another by Cameron et a/'** included 49
articles selected and, lastly, one by Tonelli et a*, in
which 110 studies are selected, comprised an asto-
unding 1922300 patients. In fact, most of the studies
reported a statistically significant improvement after
transplantation with respect to the pre-transplant
physical, mental (in over 70% of the studies equal to
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or superior and the global HRQoL in almost 100% than
that of the healthy population) and social dimensions
of HRQoL. So there is a confirmation of the generalised
clinical impressions of improvement, but the unpublished
studies without findings of improvement in HRQoL
after renal transplantation, and the variability of the
case-mix variables in the different samples and groups
of treatment, should counsel prudence.

Renal transplantation improves considerably the
patient’s autonomy, who does not depend on a machine,
and reduces morbi-mortality, since the risk of death is
lower in transplanted patients than in those on waiting
lists™*. Nevertheless, it must be noted that not all
the required transplantations can be performed due
to the lack of organs, which leads to waiting lists for
kidneys. Yet another aspect that has to be taken into
consideration is the yearly per-patient cost of dialysis
(around 50000 EUR per year and patient on average),
as opposed to the cost of transplantation. Even though
the cost of the first year is roughly similar to that of
dialysis, it is reduced to 10000 EUR per year from the
second year post-transplantation™.

All these reasons make the later failure of tran-
splantion due to non-adherence to treatment econo-
mically, socially, ethically and morally unjustifiable.

PREVALENCE OF NON-ADHERENCE IN
RENAL TRASPLANTEES

Despite the devastating consequences of non-adherence,
including a decrease of HRQoL, an increase in sanitary
costs, the need for dialysis, an increase in morbility and
mortality, etc., a study to determine the percentage of
non-adherent patients carried out in Italy!® with 7206
patients revealed that 267 non-adherent patients lost
the graft. The study identified three main profiles or
non-adherent transplanted patients: “accidental” non-
adherents (47%), which are those who forget to take
their medications from time to time; “invulnerable”
non-adherents (28%), which believe they do not need
to take immunosuppressors regularly, and “decisive”
non-adherents (25%), who decide which treatment to
take for themselves.

Rosenberger et a/l*”! find a 54% rate of non-
adherence and Chisholm et a*® refer non-adherence
ranges between 5% and 68%. Other authors®!
who used the “gold standard” measure (eletronic
monitoring) in a cohort of 58 renal transplantees found
that 12% of the patients forgot their medication at
least 20% of the days, and 26% forgot to take their
medication at least 10% of the days. Denhaerynck et
al® present a prevalence range of adherence between
2% and 67% and a weighted prevalence of 28%
in a literature search of 38 articles measuring non-
adherence. A cross sectional study®! in a Swedish
population with 250 renal transplant recipients showed
only 46% never failed to follow the medical treatment
with respect to drug intakes, dosage or timing. Timing
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was the most frequently reported deviation (48%).
Sixteen percent of them had failed taking at least one
dose of the prescribed immunosuppressants during
the previous four weeks. Four individuals had reduced
the prescribed doses. Only one reported taking a “drug
holiday”. Nine participants reported stronger concerns
than the need for immunosuppressive medication.
In a cross-sectional sample of 218 patients recruited
in London, United Kingdom (1999-2002), adherence
was measured. The results were: low intentional
non-adherence (13.8%) although 62.4% admitted
unintentional non-adherence and 25.4% presented
sub-target immunosuppressant levels'*?. As evidenced,
non-adherence is common in kidney transplantation,
especially in younger patients, but in older patients
too. A project!” was undertaken to examine outcomes
of medication adherence in 37 renal transplant
recipients. The Medication Event Monitoring System
was implemented for one year. Eighty-six percent of
the participants were non-adherent with medications.
Similar percentages of non-adherence are seen in
children and adolescent patients. For instance, a cross-
sectional study showed that expression of Quality of
Life of the adolescents was satisfactory, but parents
told serious problems as a 75% of them were non-
adherent with their immunosuppressive drugs and
had other problematic health behaviors (smoking,
illicit drug use, dietary non-adherence, and suboptimal
exercise levels)®®",

The self-reported nonadherence levels found in
studies, including immediately after transplantation
prove the need for early and continued interventions
after kidney transplantation in order to maximise
adherence and consequently clinical outcomes™'.

However, caution must be exercised since in a
prospective, non-interventional cohort, French study
with a total of 312 kidney transplant recipients from
eight French transplantation centers, it was observed
that physicians underestimated the prevalence of
adverse events when compared to patient self-
reporting'®.

RELATIONSHIP BETWEEN NON-
ADHERENCE AND CLINICAL OUTCOMES

Another issue medical literature reveals is the relationship
between non-adherence and clinical outcomes and the
costs of transplanted renal patients. Non-adherence
to immunosuppressive medication is in fact one of
the main causes of transplant failure, and it may
potentially explain why kidney survival does not
improve as expected despite the development of new
immunosuppressors. Data clearly show how graft
survival is significantly worse in non-adherent patients.
A meta-analysis by Butler et al*”’ of 325 studies
published between 1980 and 2001 to measure the
frequency and impact of non-adherence in renal failure
revealed that non-adherence to immunosuppressants
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is @ major cause of renal transplant failure. In cross-
sectional studies (n = 15), a median (interquartile
range) of 22% (18%-26%) of recipients were non-
adherent. Cohort studies (n = 10) indicated that non-
adherence contributes substantially to graft loss;
a median of 36% (14%-65%) of graft losses were
associated with non-adherence. Meta-analysis of these
studies showed that the odds of graft failure increased
sevenfold (4%-12%) in non-adherent subjects
compared with adherent subjects. This is in keeping
with the data compiled by other authors™ who, in
a study featuring 24.5% of non-adherent patients
(7.7% “casual” non-adherents and 16.8% "“severe”
non-adherents), proved that the most severe non-
adherent recipients experimented a higher number of
acute rejection episodes and higher graft dysfunction.
In a prospective study, Vlaminck et a*® studied one
hundred and forty-six adult renal transplant recipients
during a 5-year period in order to know differences
between the incidence of late acute rejections and
changes in serum-creatinine between compliers and
non-compliers (22.6%) with immunosuppressive therapy
after 1 year of receiving transplantation. Twenty-
one point two percent of non-compliers patients had
an acute rejection vs 8% in the group of compliers.
Conclusion was that non-compliance in renal transplant
patients is associated with a 3.2 higher risk for late
acute rejections and a higher increase in serum-
creatinine. Another randomized trial®® involving 150
kidney transplant recipients with a median follow-up
of 8 years post-transplantation found that patient non-
compliance seemed responsible for 45% (13/29) of
observed graft failures, with 11 of these occurring after
36 mo. Non-compliance as a cause of graft failure may
become more prominent as immunosuppression trials
achieve longer-term follow-up.

In conclusion, non-compliance with immunosu-
ppressive medications in renal transplant recipients
results in higher rate of acute rejection episodes,
allograft dysfunction, graft loss and patient death.

As for costs, another study™! examining the
relationships between compliance with allograft out-
comes and costs in 15525 renal transplant recipients
showed that adolescent recipients aged 19-24 years
were more likely to be persistently non-compliant than
patients aged 24-44 years. Poor and fair compliant
recipients were associated with increased risks of
allograft loss compared to the excellent compliant
recipients. Persistent low compliance was associated
with a $12840 increase in individual 3-year medical
costs. Similar findings appear in pediatric patients:
Chisholm-Burns et al*¥, using data reported by the
United States Renal Data System (USRDS), which
contains Medicare prescription claims, suggested that
greater adherence was significantly associated with
longer time to graft failure (P = 0.009). Cleemput et
al** examined economic evaluation by means of a
Markov model and found that the mean cost per QALY
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(Quality-Adjusted Life-Year) gained in adherent patients
relative to non-adherent patients was eur 35021 per
QALY. A specialty pharmacy program (in addition to
medication dispensing, it includes adherence and
clinical management programs, patient education,
and counseling services provided by transplant
pharmacology experts) was implemented by Tschida et
al®*¥ and it was associated with lower transplant-related
medical costs (the mean transplant-related medical
cost was 42% lower in the specialty pharmacy program
group: $5960 vs $8486; P=0.04), as well as higher
transplant medication adherence within the first year of
evaluation.

HOW TO MEASURE ADHERENCE IN
RENAL TRANSPLANTATION PATIENTS

When it comes to assessing adherence, Butler et a/**”’
point out in their meta-analysis that only 2 of the 325
studies published from 1980 to 2001 used the “gold
standard” measure of electronic monitoring with a
microdevice that records each time a pill bottle is
opened. Currently, this is the most accurate measure
for prospective studies, since transversal studies
used to employ self-report questionnaires. Butler et
al® also studied the sensitivity and specifity of these
measures in comparison with electronic monitoring.
Their conclusion was that self-report at a confidential
interview was the best measure of adherence for the
detection of both missed doses and erratic timing of
medication. Thus non-adherence risk can be effectively
assessed by means of clinically available assessment
tools.

The clinical methods more frequently used are
self-reported questionnaires and interviews, clinician
rating, plasma levels of immunosuppressants and their
variability, pill counts, refill records, clinical outcomes,
and biological and chemical markers (“white coat
adherence”).

For instance, the variation of serum drug levels
was employed as a potential objective tool to monitor
medication nonadherence. Hsiau et a/®® studied
variations of tacrolimus and mycophenolic acid trough
levels in 46 pediatric patients who underwent renal
transplantation between 2002 and 2003 from 1 to 12
mo post-transplant, and standard deviation (SD) and
percent coefficient of variation (%CV) were calculated.
The tacrolimus %CV seems to be a useful and better
marker, compared with SD alone.

The best methods for using self-report and trough
levels to predict non-adherence likely differ based
on the medication for which adherence is being
assessed™’), Medication Adherence Scale!, Brief
Medical Questionnaire®®!, Immunosuppressant Therapy
Adherence Scale*™, Immunosuppressant Therapy
Barrier Scale*", Long-Term Medication Behavior Self-
Efficacy Scale'*” and Simplified Medication Adherence
Questionnaire™* are some of the self-reported question-

Roishidenge ~ WJCU | www.wjgnet.com

Ortega F et a/. Adherence, HRQoL in renal transplantation

31

naires.

On the other hand, 73 older adult renal transplanted
patients expressed their perceptions with the Medication
Event Monitoring System [MEMS(®)] TrackCaps for
12 mo. They perceived that the MEMS had a neutral
effect on their medication-taking routine (65%),
believed it was practical (56%), and could not describe
any instances in which using the MEMS was difficult
(56%). No significant difference in medication
adherence was found between those who perceived
the MEMS' influence negatively/neutrally and those
who perceived the MEMS’ positively!™. However Israni
et al* also utilized microelectronic cap monitors to
determine the association of adherence with a single
immunosuppressive medication and kidney allograft
outcomes post-transplantation in a prospective cohort
study (243 patients from eight transplant centers) and
conclusion was non-adherence was not associated with
kidney allograft outcomes. Other more sophisticated
electronic monitoring systems are being used but
there is not sufficient experience yet. For instance,
the Ingestible Sensor System, a novel technology for
directly assessing the ingestion of oral medications
and treatment adherence that provides highly reliable
measurements of intake™®.

A general conclusion for achieving a diagnosis of
non-adherence would be that combining measures
increase diagnostic accuracy, and it's relevant for
clinical and research purposes'*’.

DETERMINANTS AND FACTORS
INVOLVED IN NON-ADHERENCE

Regarding the determinants which lead to medication
non-compliance, there are many, including ignorance,
forgetfulness (awareness of memory impairment
significantly affected adherence to immunosuppressive
drugs*® and following Schmid-Mohler et al'*! “forget-
fulness is the most powerful barrier against adherence.
Intention to adhere plays a minor role in non-adherence
in renal transplant recipients”), lack of understanding
of the instructions provided by the health practitioner,
disbelief or doubts concerning the need or benefits,
treatment costs, unpleasant side effects, rebelliousness,
presence of psychiatric iliness, depression, comorbidity,
medication tolerance, number of drugs®™ and the
complexity of the treatment, poor patient-physician
communication which explains the “center effect"”,
the lack of social support and not having family"*>%,
According to studies on factors which may condition
adherence, it seems that being female (or having a male
partner, or being unmarried®***), a poor perception
of one’s health and a poor satisfaction predict a low
HRQoL and low adherence™. There also appears to be
a relationship with time from the date of transplantation,
both in the case of recent transplantation™® and the longer
its duration®>*, as well as in cases of retransplantation>"..
One obvious factor is younger age, as confirmed
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in several studies; furthermore, Dobbels et a** found
36 studies, with a prevalence of non-adherence of
31.8%. Adolescents had more risk than younger
patients and they had a 44% of all graft losses and a
23% of late acute rejection episodes associated with
non adherence. Dew et a/*”! found 61 papers in a
meta-analysis in pediatric solid organ transplantation.
Non-adherence to clinic appointments and tests was
at 12.9 cases per 100 patients per year, the immuno-
suppression non-adherence six cases and other
(substance use restrictions, diet, exercise, etc.) 0.6 to
8 cases. Age, family functioning (parental distress and
family cohesion), and the child's psychological status
significantly correlated with poorer adherence. Similar
findings were obtained by Gerson et a/*®.

Other important factors are socioeconomics, such as
lower income!™®*** lower socioeconomic class™ and
poor socioeconomic background®!! as well as addiction®®
and psychiatric ilinesses™ such as depression””****! and
higher stress levels™. Other, more debated factors
include lower education levels, receiving a transplant
from a live donor®®”, non- insulin-dependent™ and to
what extent may be related with a lower adherence to
the immunosuppressive treatment.

On the other hand, there are several reviews on
the determinants and factors associated with non-
adherence. While reviewing the literature, Jindal et
al'® found that out that of all renal transplantees,
the patients with a higher risk of non-adherence
were younger, women, single and non-Caucasian, in
addition to patients receiving a transplant from a live
donor, those who had been transplanted for more
time and those with a previous transplant. They also
discovered that patients exhibiting emotional issues
such as anxiety, hostility, depression, distress, lack
of coping strategies and avoidance behavior also
showed a higher risk of non-adherence after renal
transplantation.

Loghman-Adham™" also point as factors some
identified in certain studies on poor adherence, such
as: frequent doses (regarding this, several works prove
the beneficial effect on self-reported adherence and
treatment satisfaction in renal transplant patients taking
tacrolimus once daily vs twice daily™®"*¥, including in the
long-term(®!), the patient’s perception of the benefits
of the treatment'””’, poor provider-patient rapport, lack
of motivation, belonging to a lower social class, lack of
familiar or social support and being younger.

PSYCHOLOGICAL FACTORS,
UNDERSTANDING NON-ADHERENCE,
REPRESENTATIONS OF THE DISEASE

How can non-adherence in renal transplantation patients
be properly understood? Renal transplantation is a
therapy which comprises a set of beliefs and issues. In
order to provide meaning and answers to the disease,
patients create their own models or “representations”
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of the disease, which may incorporate doubts or false
beliefs about the disease , the benefits of the treatment
and the adherence to immunosuppressive medication.
Different representations may have different effects on
clinical outcomes, since they modulate the relationship
between the patient and the disease. In recent years,
the study of the role of beliefs about the disease and
how they may impact health-related outcomes has
become one of the most productive areas within Health
Psychology. One of the most rewarding theoretical
frameworks is the self-regulatory or “common sense”
model proposed by Leventhal and his group™. Leventhal
formulated a model which emphasizes the role of the
theories the patient develops around his or her own
health status; they are called “common sense” theories,
as opposed to the scientific theories which direct the
performance of the practitioner, and whose value
lies in their ability to determine the behavior of the
individual®”*®. The model stems from the understanding
of individuals as active “troubleshooters” who organize
the processing of perceptive and conceptual information
about threats against health, self-regulated by a
feedback system'®®. Thus, initially, people process
external information, such as a message from a health
professional, or internal, such as the detection of a
symptom, and elaborate a cognitive representation
of the issue, as well as the associated emotions. As
a second step, plans of action or coping procedures
(such as seeking support or taking medicines) are
developed. Lastly, the third step entails assessing
the consequences which may affect the previous
stages and then modify accordingly any subsequent
episodes against future health threats. The potential
practical usefulness lies in the possibility of handling
representations in order to modify the impact of these
cognitive/emotional representations of the disease on
the health-disease outcomes: physical condition, stress,
psychological well-being, social functioning, etc., and
thus this may be a chance to identify the representation
as a means to intervene and enable adaptation and
recovery. There are ver few studies which properly
convey the cognitions of renal transplantation patients
and their behavior related to medication and rejection.
Data yielded by cognitive behavioral models stress the
importance of representations on the disease regarding
the persistence of a given disorder or upset. Terminal
chronic renal failure is associated with a remarkable
loss of personal control and the lifelong challenge of
modifying behavior”®.. Regarding compliance in chronic
diseases, Phatak et al’!! state that the beliefs of patients
about medication are associated to non-adherence.
There are associations between certain beliefs, such as
perceiving more uncomfortable side effects and that the
patient is taking more medicines than needed. Beliefs
about medication explain on their own the 22.4% of
variance in chronic diseases. Along the same lines,
other authors have recently published a study in which
perceptions of the disease explain between 6% and
26% of variance in psychological distress averages, and
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disease strategies explain between 12% and 25%. The
more symptoms patients have, which they attribute
to the disease, and the greater emotional load they
provoke, the higher the psychological distress and the
less they use adaptative strategies, such as focusing on
problems and easing their emotions.

However, to think that one has a more personal
control over the disease and the use of adaptative
coping strategies, such as positive reinterpretation and
growth, are associated with reduced distress levels.
It appears that coping strategies act as mediators
between the perceptions about the disease and the
outcomes. These findings support the role disease
perceptions and coping strategies play when explaining
the levels of psychological distress in patients**,

It would also appear that labeling a disease as
chronic is associated with a reduction in the belief of
personal control and treatment efficacy, as well as
an increase in the perception of the consequences
of the disease on daily functioning. Besides, a lower
coherence with respect to the disease is linked to
an increase in psychological distress. Resorting to
psychoeducation before implementing a therapy or
treatment helps patients to better understand their
disease and the treatment, and it is also effective
in reducing psychological distress and may possibly
improve future well-being”?. Table 3 shows a summary
of non-adherence risk factors.

Relationship between disease representations, HRQoL,

psychological factors and adherence

Only a few studies have assessed the psychological
factors which may be having an impact on patients’
adherence. Butler et a/™™® tried to analyze the
relationship between disease representations, HRQoL,
depression and adherence. They found that factors
more associated to noncompliance are a lesser belief
in the need for medication and receiving a transplant
from a living donor. Suffering from depression was
also common, but it was not strongly linked to non-
adherence. These authors share and confirm the
worrisome situation of finding a higher rate of non-
adherence in renal transplantees from living donors
because of the emphasis nephrologists are currently
putting on spreading the use of this technique. A
relatively recent study”? informed that younger
patients, those who perceived less autonomy when
dealing with the treatment, resorted to more active
coping strategies and those who perceived a higher
degree of interference of the treatment with their
normal lives exhibited a worse adherence to treatment.
In addition, there is a relationship between disease
representations and HRQoL in renal patients. Covic et
al”¥ found that the adaptation of a patient to a chronic
disease is determined by their beliefs about the disease
and about the treatment. Between 15% and 31% of
the variance rate in Physical Component Summary and
Mental Component Summary can be explained by three
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dimensions of the disease representation: the perception
of the evolution of the disease, personal control, and
the emotional response to the disease. The HRQoL of
these patients is the result of a complex interrelation
of clinical and personal factors. We believe that the two
key components of the self-regulation model (beliefs
and strategies) do explain HRQoL outcomes of the
patient and adherence to medication. Furthermore, the
perceptual framework about disease perceptions may
be useful to make explicit and understand the ideas
patients have about the disease''.

After receiving a transplanted organ, patients
live with the uncertainty and the fear their body will
reject the organ and with the need of acquiring new
strategies and resources to look after themselves,
such as recognizing the signs and symptoms to avoid
infections and rejection. This suggests that after
transplantation and being discharged from hospital, the
patient has to carry on with his or her life as if having a
chronic disease. The success of most therapies always
depends to a great extent on a patient’s disposition;
thus, managing the active implication of the patient
is of utmost importance. Managing the disease is a
process for which the specialists and the patients are all
responsible. If patients forget to follow their prescribed
treatment, refuse the medication or, conversely,
self-medicate, this may limit or prevent the proper
management of the disease, which in turn will always
compromise the benefits of the treatment.

STRATEGIES FOR MINIMIZING
NON-ADHERENCE IN RENAL
TRANSPLANTATION

Intimately linked to the previous section on determinants
and factors, the most frequent strategies to promote
medication-taking need to focus on the modifiable risk
factors. Reasons for non-adherence are complex and
a successful intervention to improve adherence must
be multidimensional. Although effective intervention
strategies are needed to improve immunosuppressant
therapy adherence, few intervention studies have been
conducted in the adult renal transplanted population.
Chisholm-Burns et al’® implemented a randomized
controlled trial of a patient-specific behavioral contracts
intervention to improve immunosuppressant therapy
adherence among adult with a renal transplantation.
Researchers developed a toolbox that included simple,
practical, accessible mechanisms and strategies to
improve immunosuppressant therapy adherence.
One hundred and fifty renal transplant patients were
enrolled in the study: the 76 in the intervention
group had higher adherence than 74 in control group.
Furthermore, 76.1% of patients in the intervention
group compared with 42.7% in the control group
were not hospitalized during the 1-year study period,
resulting in cost savings. Thus, evidence supports
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Table 3 Factors associated with non-adherence to immunosuppressive therapy

Age of patients: Younger (specially adolescent) and older patients (> 55 yr)

Gender: Male (or female), not having a female partner

Socioeconomics and cultural: Poor health coverage, poor health access, costs of treatment, difficulty in transportation, poor social support,
unmarried, no family, non caucasian, inmigrant, lack of general education and specific education about renal transplantation, lower income, lower

socioeconomic class, poor socioeconomic background, greater parental distress and lower family cohesion in family functioning
Medication: Complex medical regimens, higher number of drugs, longer post-transplant, toxicity and side effects, poor tolerance of medication,

higher number of doctors, poor provider-patient rapport, patient implicitly seen as defaulter
Psychological: Psychological (dependency, high levels of anxiety and hostility; in children, poorer behavioral functioning and greater distress) and
psychiatric illness (depression), low self-efficacy with med intake, perceptions of immunosuppressive therapy as not needed to keep the kidney,

significant positive relationship between pre-tx non-adherence and post-tx non-adherence (past behaviour predicts future behaviour), evolution of

disease is a matter of chance, forgetfulness, rebelliousness, poor perception of health, poor satisfaction, low health-related quality of life, addictions,

lack of coping strategies and avoidance behavior

Patient morbidity: Comorbidity, receiving a transplant from a live donor, retransplant, non-insulin-dependent diabetes
Other: No research, opportunities for improving adherence through optimizing the health care system or training the health care work remain

hidden

using behavioral contracts as an effective adherence
intervention that may improve healthcare outcomes
and lower costs. Through a randomized controlled
trial design, Russell et al’”! screened 30 adult renal
transplant recipients for medication non-adherence
using electronic monitoring. Fifteen non-adherent
participants were randomized to receive either a 6-mo
continuous self-improvement intervention or attention
control management. The mean medication adherence
score for the continuous self-improvement intervention
group (n = 8) was statistically significantly higher than
the attention control group’s (n = 5) mean medication
adherence score. Participants’ perceptions of the
intervention were highly favorable. De Bleser et al’®
reviewed 12 intervention studies and found that only 5
used randomized control designs. No single intervention
was superior, so authors concluded that a combination
of interventions with a team approach may be the most
useful long-term strategy. O'Grady et al’®! propose
multidisciplinary insights too. A good minireview is
that by Prendergast et a/®®. Gordon et a/®"! found
the barriers were: forgetting to refill prescriptions
(13%), changes in prescriptions or doses (13%), being
busy (10%), forgetting to bring medicines with them
(10%), and being away from home (10%). Thus the
strategies to avoid non-adherence were: having a
schedule of medication-taking (60%), using devices as
pillboxes (42%), bringing medicines with them (34%),
distributing pills according to routine (32%), and using
other people to remind them (26%). There are findings
which suggest that strategies using social support to
avoid forgetfulness and other to improve affectionate
and instrumental support related to daily routine may
be useful tools®™. And more particularly the prevalence
and consequences of cost-related immunosuppressive
medication non adherence among kidney transplant
recipients have now been documented (continuous
insurance coverage for outpatient immunosuppressive
medications remains a major issue)®. As for the
“how"” these strategies may be implemented, new
technologies are already being used. For instance,
mobile phone based remote monitoring of medication
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adherence improves long-term graft outcomes in kidney
transplants. This is a relatively no expensive technology
and it may offer a close patient monitoring in a non-
intrusive manner. Some recent studies demonstrate
that kidney transplant recipients have a positive
overall attitude toward mobile phone and they were
comfortable with the idea of being monitored using it
and confident that their privacy can be protected®?.
Other paper® shows that a new smartphone application
in order to support drug adherence, was used by 11688
chronically ill users with a wide range of diseases over
a longer period of time. Thirteen percent (292) had a
previous history of transplantation and the results were
positive.

However, to sum up, there are no definitive methods
in place to properly measure adherence, it is not well
studied and there are no single sufficiently supported
effective interventions.
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Abstract

The goal of this review is to explain the requirement for
understanding the genetic structure of infertility arising
from male factor and to discuss the essentials of these
genetic elements (2). The majority of the population
is affected by this disorder caused by male factor
infertility (1); but the etiologies are still unknown. After
the primary genetic structure in infertile phenotypes is
searched, an evaluation can be made. Thus the reasons
causing infertility can be discovered and patients
can benefit from effective therapies (1). Publications
about male infertility within the recent 10 years in the
Pubmed database were discussed (1). There are some
approachments for describing the function of specific
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genes, but no adequate study is present to be useful for
diagnosing and treating male infertility (1). Male fertility
and fertility in offspring of males are considerably
affected by the exact transition of epigenetic information
(1). When the genetic factors playing a role in male
infertility were analysed, significant steps will be taken
for treating patients and determining the reasons of
idiopathic infertility (1). Developments in technology
associated with the impact of genetics may enable to
specify the etiology of male infertility by determining
specific infertile phenotype marks (1).

Key words: Male infertility; Chromosomal abnormality;
Y chromosome microdeletion; Genetics; Azoospermia
factor

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In the case of being unable to be pregnant after
regular unprotected intercourse for one year (6), it is
defined as infertility, affecting about 10%-15% of all the
couples. Male factor is responsible for about half of cases
(6). Genes playing a role in testicular differentiation and
full spermatogenesis are found in human Y chromosome
(6). The main goal of this study is to mention the
various chromosomal abnormalities and deletions of Y
chromosome, which cause infertility; for this reason (14)
it is important to know the genetic mechanisms that are
responsible from the infertility especially for the clinicians.

Ceylan GG, Ceylan C. Genetics and male infertility. World J
Clin Urol 2015; 4(1): 38-47 Available from: URL: http://www.
wjgnet.com/2219-2816/full/v4/i1/38.htm DOI: http://dx.doi.
org/10.5410/wjcu.v4.i11.38

GENETICS AND MALE INFERTILITY

Infertility is mentioned when a female is unable to
be pregnant after 1 year of unprotected regular
intercourse, and this problem is encountered in

March 24,2015 | Volume 4 | Issuel |



10%-15% of couples™ (4). Male infertility is seen in
about 30%-55% of cases of infertility™® (4). If there is
no pregnancy before, it is called as primary infertility;
it results in live birth or not, if there is at least one
pregnancy before, it is named as secondary infertility™.
Infertility is encountered in 10%-15% of couples in
the reproductive age as a significant health problem!*”!
(16). Approximately one third of infertility cases arise
from pathologies due to the male, one third due to
female, and one third due to both partners. Therefore
the male factor is responsible for at least 50% of
infertile couples'. Medical treatment for infertility is
requested by only 1 in 13 men of reproductive age'
(4). According to data created using standard diagnostic
protocols of the World Health Organization (WHO),
the female factor has been found in 37% of infertile
partners, the male factor in 8%, both factors together
in 35% and the cause is unknown in 5%".

Male infertility

Infertility (infertility with male factor) occurs in appro-
ximately 50% of infertile couples due to causes
associated with male partner being unable to product
spermatozoa in adequate number to enable fertility™. In
40% of infertile population, qualitative and quantitative
sperm production abnormalities are detected. In
60%-70% of cases, the source of reduced testicular
sperm function is unclear™. The sources of male infertility
can be classified as follows: (1) Idiopathic; (2) Mechanic
urogenital obstruction (vas deferens, ductal system,
etc.); (3) Physical trauma; (4) Infection; (5) Life style
(obesity, psychological problems, age, exercise, drugs,
smoking)™; (6) Varicocele; (7) Endocrine disorders™®;
(8) Malignity™; (9) Cryptorchidism™*¥; and (10)
Genetic causes.

Spermatogenesis changes may occur due to many
reasons such as systemic diseases, cryptorchidism,
endocrinological diseases, obstruction in the seminal
tract, and infections. Human spermatogenesis disorders
frequently (50%) occur idiopathically and because of
genetic causes. Mutations in genes under hypothalamic/
pituitary control of spermatogenesis are described and
these mutations are responsible for some types of
hypogonadotropic hypogonadism!™°*2,

Azoospermia is observed in 1% of all men, 10%-
15% of infertile men™*?. Idiopathic non-obstructive
azoospermia or serious oligospermia is a private group in
male infertility. Idiopathic non-obstructive azoospermic
men (INOA) is one of the primary causes of unperceived
infertility; these are eugonadal and have primary
infertility, low testicular volume, and high FSH levels; all
of these are suggestive of testicular lesion to be likely
congenital™. If azoospermia is due to severe intrinsic
testicular defect, a prominent increase is seen at serum
FSH level while serum FSH level is lower than normalcy
in hypogonadotropic hypogonadism.

Genetic reasons in male infertility

Genetic disorders, such as chromosomal anomalies
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and monogenic diseases, have been established to be
responsible from 10%-15% of infertility conditions'*’. A
great number of genetic reasons causing male infertility
are defined in humans!*®’. Genetic alterations in infertile
men usually lead to reduced spermatogenesis, genital
structural abnormalities, decreased testicular size,
hypogonadism and sperm dysfunction™”,

Genetic anomalies can be categorized in four
main groups: (1) Y chromosome microdeletions; (2)
Chromosomal abnormalities; (3) Gene mutations and
polymorphisms; and (4) Epigenetic disorders!*®.

Y chromosome and fertility: Human Y chromosome
includes the genes which are necessary for spermato-
genesis and development of gonadal differentiation in
favor of testis™®*", Although human Y chromosome
incorporates nucleotides over 60 billion, it is the chro-
mosome with the lowest number of gene in proportion
to other chromosomes. Y chromosome plays a role as
genetic marker of male characteristic properties and
demonstrates many interesting biologic features™.
While the proximal site of the short arm (Yp) and the
long arm (Yq) of Y chromosome is euchromatic site,
the distal site of Y chromosome is heterochromatin site
and the length of this site is variable™. Male specific
site forming 85% of Y chromosome carries MSY (male
specific site of Y), 3 euchromatic (x-transposed, x
degenerated, ampliconic), and a heterochromatic
mosaic chain. To date, 156 transcription units, 78
protein-coding genes, and 27 different proteins
associated with Y chromosome have been defined™®.
There are pseudoautosomal border site, PABY1 and
PABY2 pseudoautosomal sites on Yp and Yq arms,
respectively, and homologues on X chromosome. Sites
other than these sites do not participate to meiotic
recombination. Accordingly, this situation leaves 95% of
Y chromosome as non-recombinant**¥,

Human Y chromosome, so as its majority consists
of repetition elements, includes a limited number of
functional genes; additionally some alphoid repetitions
incorporate major human short interspersed nuclear
element (SINE) and a few satellite sequence family.
Alphoid sequences are conglomerated near the Y
chromosome centromere and can be distinguished from
other chromosomes. The majority of Alu repetitions
of Y chromosome show quite less similarity with
genomic Alu sequence. Alu sequence is the most found
repetition element in human genome™. As non-coding
repetitive DNA is more, deletions are frequently seen
in Y chromosome!”!. Some different spermatogenic
differences are caused by Y chromosome microdeletions.
These include hypospermatogenesis, maturation arrest,
Sertoli cell only syndrome (SCOS)**?>?, Infertility may
also occur with autosomal genes controlling mutations
or paracrine systems in protooncogenes in the infertility
signal mechanism as well as Y-linked sequencest.

Y chromosome and testis determining factor:
Numerous genes have been examined during researching
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factor or factors determining testis development. H-Y
antigen (Histocompatibility Antigen) and ZFY (Zinc
Finger Protein, Y-linked) gene are among these. Today,
however, these factors are accepted not to have a role
in determinating testis. The gene which is required for
differentiation of bipotential gonad in favor of testis
is testis determining factor (TDF) This gene is not
adequate, although it is necessary for differentiation.
Proteins produced by 1.1 kb-length transcripts formed
by single exon of SRY defined in Yp11.3 band and
having no intron have a length of 204 amino acids and
include homologue sequences related to HMG-BOX.
HMG (high mobility group)-BOX is a DNA-binding motif
that is composed of 79-amino acids which is strongly
protected. It enables acceleration or deceleration of
transcription in gene and suppression or activation
of the target gene by helping DNA bending. SRY
gene can suppress the only active copy of SRVX in
normal 46 XY men and 47 XXY men with Klinefelter
syndrome; thus freed autosomal locus can carry out
testis formation. SRVX is active in 46 XX females and
enables differentiation of bipotential gonad in favor
of ovary by suppressing autosomal genes. If SRVX
is in case of two active copies, SRY will be unable to
adequately decrease functions of SRVX and testis
formation will be prevented. This model explains that
X, Y, and autosomal genes work together in gonadal
differentiation™°,

Y chromosome and azoospermia factor: Many genes
on the autosomal and Y chromosome control germ
cell development. Gene and gene families involving
in spermatogenesis are available in the long arm of Y
chromosome and have a crucial importance in germ
cell development and differentiation'”*®), In infertile
men, microdeletions in the long arm of Y chromosome
(Yq) can be morbific cause™. Y chromosome is
separated into 7 deletion periods. Each of these spaces
is also separated into subperiods. The hypothesis that
one or one group gene on Y chromosome exists, having
a place in human spermatogenesis, has been reported
by Tiepolo et al*” for the first time in 1976. Genes which
are crucial in spermatogenesis are localized on 11.23
band in the long arm of Y chromosome. This band is
at the 5" and 6" deletion interval. This site is known
as azoospermic factor sites (AZF). While AZFa is on
the proximal Yql11, AZFb and AZFc are on the distal
Yq1l1l. These sites do not conflict with each other. RNA-
binding proteins are encoded by these AZF genes.
They take part in gene expression, RNA metabolism,
packaging, transport to cytoplasm, and splicing
regulation®”’, In 1992, Vollrath et a/*® arranged a
deletion map with 43 intervals of Y chromosome;
these sites also contain the sites extending along
Y chromosome and called “sequence tagged sites”
(STS)PP2%?%2839 ' In male infertility and spermatogenic
disorder after Klinefelter syndrome, Y chromosome
microdeletions are the second closest reasont"*"*%,
Therefore, genetic screening of AZF deletions must
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be absolutely performed in studies of male infertility.
With discovery of human Y chromosome sequence,
molecular mechanism of Y chromosome microdeletions
has been understood to carry out as a result of
homologue recombination between similar pieces in
palindromic sequences. This also results in deletions
or rearrangements of Y chromosome™*!, Some
patients with idiopathic male infertility may be caused
by microdeletions on the long arm of Y chromosome
(11). Y chromosome microdeletions usually are not
found in karyotype and responsible for loss of genes
forming AZF factor'****!. Furthermore, microdeletions
in these AZF sites are related with different testicular
histology exchanging from Sertoli cell only syndrome
to hypospermatogenesis as well as azoospermia™.

Each AZF site deletion causes different phenotypic
effects’®. In the study performed by Sargent et a/**,
AZFa site in 4 infertile men have been examined, and
deletion has been detected in one only®¥. Deletions
in the AZFb site have been found to be related to
azoospermia, oligospermia, and normospermia. Deletions
of the AZFc site have been shown to be associated with
azoospermia and serious oligospermia™'. In many cases,
deletions in the AZF site have been demonstrated to
lead to loss of spermatogenesis. AZFc is the site where
the most deletion is found among three AZF sites;
AZFb site follows that"*®!.

Y chromosome microdeletion has been defined
in 9% of azoospermic infertile men and 11.6% of
severe oligospermic men. In other words, although Y
chromosome microdeletions are the closest molecular
hereditary reason in infertile men, there is no deletion
in 85% of azoospermic men and 90% of oligospermic
men because other Y chromosome-dependent factors,
for example some re-arrangements such as changes
in repetition sequences in gene families with multicopy,
polymorphism or mutations in Y chromosome-spe-
cific genes, and duplication, contribute to infertile
phenotypel!, That triggering AZF site deletions
may be a Y chromosome haplotype. For this reason,
some individuals may prone to more novo deletion.
Advanced paternal age may also trigger loss of Y
sequences™®,

Y chromosome deletion mechanism: In clinical and
molecular studies performed since 1994, the role of Y
chromosome genes and Y chromosome microdeletions
in male infertility have been examined™”. Analysis of
microdeletions in patients tries to reveal the roles of
gene or gene families in spermatogenesis regulation®”.
Frequently seeing de novo Y deletions is attributed
to impetuous decrement of genetic material. Y
chromosome’s structural difference may be associated
with elements repeated alongside chromosome to
be more and these repetitions to be seen in the site
(homologue site between X and Y chromosomes)
where recombination is done. Furthermore, specific Y
chromosome sequences increasing AZF deletion sites
are available, and consequently some individuals are
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able to be predisposed for de novo deletions more
than the others. High fatherly age is also considered to
increase Y chromosome gene sequence loss™,

Y chromosome molecular screening indications:
Y chromosome microdeletion screening helps to
understand the reason for azoospermia or oligospermia
in patients and to determine prognosis. Which
patients need for Y chromosome molecular screening
can be determined as follows: according to world
literature, deletions are clinically seen in those who
are azoospermic or have a spermiogram counts of
1 x 10°/mL. Infrequently, deletion can be seen in
infertile patients who have a sperm concentration of
1-5 x 10°/mL (3). Although microdeletion is more
frequent in patients selected by testicular histology, for
example, in patients with Sertoli cell only syndrome
(SCOS), it is unable to give certain selection criteria
about which patients are a nominee for molecular
analysis'?**", Deletion screening must be suggested
for severe oligospermic or azoospermic patients
being a candidate for intracytoplasmic sperm injection
(ICSI) or TESE/ICSI because TESE should not be
performed in patients who have (3) complete deletion
in the AZFa site or in cases with complete deletion in
the AZFb site or AZFb+c site. Additionally, deletions
in the AZFc site can pass male offspring if an assisted
reproductive method is used”**!!, Therefore, detection
of deletion has a prognostic importance and is crucial
in therapeutic approach*?, To date, it has been
reported that only 17 male and 18 female ICSI babies
were borned from fathers with Yq microdeletion; while
these babies are phenotypically normal, one male
baby only has been diagnosed with pulmonary atresia
and left ventricular hypoplasia. Generally, molecular
diagnosis indication for Y chromosome microdeletion
is a crucial clinical decision varying from case to case,
and it is quite important that clinicians approve this
diagnosis for which patients". Diagnostic evaluations
of deletions are carried out by polymerase chain
reaction of selected sites on Y chromosome. MSY-
specific sequence tagged sites (STS) primers implify
nameless genes, in other words common genes, in
chromosome or genes™™!, That being important in
diagnosis of Y chromosome microdeletion is which
STS primers in Y chromosome will be used. The sites
where STS primers used are found should not be
polymorphic; they should be the sites where deletions
are specifically known in men influenced by oligo/
azoospermia with respect to microdeletion clinically
certain®",

Deletions found in the Y chromosome site where
deletion events are less frequently seen have been
reported to result in severe infertility as in AZFa.
Increasing the number of STS in sites where deletions
are mostly found, for example as in AZFc, will inform
about the dimensions of deletion. Based on these
principles, well screening of the important sites of
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Y chromosome can be achieved by 20-30 STS. In
the study performed by Pryor et a/** (1997), only
one STS deletion found in oligozoospermic patients
has been revealed to represent a polymorphism not
leading to infertility of patient. However, it is suggested
in this study that these STSs should not be excluded
from STS panel while evaluating Y chromosome in an
infertile patient as these deletions are also found in
infertile patients™*".

Other Y chromosome genes: Another gene that takes
part in spermatogenesis is CDY, the chromodomain
protein Y-linked gene. It is located on Yq. It is explicited
in the testis. It can be involved in enabling the exchange
of histones in spermatogenesis. It also helps the
proteins which adjust transcription easier accession to
the postmeiotic sperm DNA. This is occurred by the
acetylation of histones*". During evolution, functional
separation from CDY gene’s autosomal homologue
and migration to the Y chromosome are considered
(CDYL, located on chromosome 6) (1). Thus the gene
becomes interesting to study™® (1). The TSPY gene is
located on the short arm of the Y chromosome; it also
has transcripts on the long arm of the chromosome!*!,
Protein of the gene expressed in the testis has been
identified in spermatogonia®”’ (1). The TSPY gene
signals spermatogonia in order to enter meiosis, thus it
may regulate the timing of spermatogenesis™® (1). In
a study about copy number diversity of the TSPY gene,
it was reported that there were more copies in infertile
patients™® (1). This stands for further investigation of
TSPY to specify its position in infertility (1).

Chromosomes in fertility and chromosomal
abnormalities

Condensed chromosomes involve in gamete formation,
also in premeiotic divisions, meiosis, fertilization, and
all consecutive mitotic divisions. So, chromosomal
errors can also be a ground of investigation to identify
the role of genetics in male factor infertility™®. Chromo-
somal abnormalities are accountable from nearly
5% of male infertility. The prevalence rises to 15%
azoospermic cases®), Chromosomal abnormalities
found in infertile men are classified as numerical
abnormalities (gonosomal aneuploidy) and structural
abnormalities”'®, While sex chromosomal abnormalities
are more frequently encountered in azoospermic
patients, autosomal abnormalities are mostly seen
in oligospermic patients. The frequency of reciprocal
translocation, Robertsonian translocation and inversion
is increased in infertile men compared to newborn
population,

Numerical chromosome abnormalities: The most
common reason of chromosomal abnormalities in
infertile men is aneuploidy, or alterations in chromosome
number™®, The rate of aneuploidy in men with nono-
bstructive azoospermia is exclusively high®*! (1),
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especially in their sexuality chromosomes. Despite
different quantity of genetic material from normal sperms
in aneuploid sperm, these sperms can prosperously
fertilize the oocyte (1). Ultimately, their offspring gain an
incorrect chromosome number™> (1). Classical trisomies
(trisomy 21) and sex chromosome trisomies (XXY or
XYY) are within numeral abnormalities that can be mosaic
or non-mosaic. Another kind of numeric abnormalities is
aneuploidy seen in sperm™®!, The most seen numerical
chromosome abnormalities are emphasized below.

Klinefelter syndrome: Klinefelter syndrome is the
most prevalent chromosomal abnormality induced by
aneuploidy. It is present in 5% of men with severe
oligozoospermia and in 10% of azoospermia™!. The
syndrome usually gives rise to the arrest of spermat-
ogenesis at the primary spermatocyte stage, but rarely
later stages of sperm growth are detected!. Klinefelter
syndrome has two types (1): nonmosaic, 47, XXY;
and mosaic, 47, XXY/46, XY. Although formerly
believed to be infertile, it has been predicted that
25% of nonmosaic Klinefelter syndrome cases have
sperm in their ejaculate!®. Patients with Klinefelter
syndrome may become pregnant using ICSI, but there
is a risk for producing offspring with chromosomal
abnormalities™®" (1). This syndrome is characterized
by the presence of one or more X chromosome. Extra
X chromosome can come paternally or maternally.
In 67% of studies, both X chromosomes have been
reported to come maternally. Maternal and paternal
ages are high. Even if extra X chromosome originates
either maternally or paternally, clinic of patients
does not change!. Extra X chromosome occurs with
nondisjunction in the paternal meiosis I by a possibility
over 50%, in the maternal meiosisI or II by a
possibility of 40%; the rest ensues postzygotically™.
A male prototype with Klinefelter syndrome is usually
characterized by a long height, narrow shoulder,
wide hip, rare body hiring, gynecomastia, small
penis, androgen failure, azoospermia, and decreased
verbal intelligence. A little part of them is diagnosed
before puberty®®. Variably spermatogenic disorders
are present in these patients, but men are generally
sterile unless karyotype is not mosaic. Even in non-
mosaic cases, germ cells which function and have 46
XY karyotype have been encountered; this is because
patients are gonadal mosaic. Therefore, reproductive
men with Klinefelter syndrome are predisposed to have
an aneuploidic child®. Men with Klinefelter syndrome
are under more risk in terms of breast cancer and
osteoporosis. Therefore, diagnosing the syndrome is
not important only for reproductive health, but also for
long term general health of patient®™. In treatment
of patients with Klinefelter syndrome, androgen
replacement must be done for cases where especially
puberty is delayed or not seen and for patients whose
testosterone levels are under normalcy according their
ages®.
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47, XYY syndrome: It is seen by 0.1%-0.4% in
newborns. They have no other phenotypic characteristic
except their typical long height. They have aggressive
and antisocial characteristic by 1%-2%. Even if
spermatogenic evaluation varies between normalcy
and azoospermia, they are generally fertile. The results
varying from various maturation arrest forms to complete
germinal aplasia are obtained from testicular biopsies
of those who are infertile. Though LH and testosterone
levels are normal in a bulk of patients, FSH level is
detected as normal or high similar with germ cell
injury®®. Through Y chromosome non-disjunction in the
paternal meiosis 1I, 47 XYY syndrome is considered
to occur. This syndrome causes hormonal imbalance,
affecting human chorionic gonadotropin function.
Fertility may occur as a result of gonadal mosaicism.
Marker chromosome carriers are under high infertility
risk due to meiotic arrest and instability™.

Mixed gonadal dysgenesis: Phenotypically, mixed
gonadal dysgenetic patients can be male, female, or
ambiguous genitalia. Sex is identified according to the
appearance of sexual organs at birth. There is normal
karyotype in approximately 33% of these patients.
This situation is suggestive of that there are disorders
also apart from sex chromosome aneuploidy. There
is normal Leydig cell population if a unilateral testis
is in scrotum; however, no germ cells are present in
seminiferous tubules. If testis is intraabdominal, there
is a tendency to malignancies belonging to male and
female!'®,

Structural chromosome abnormalities: Inversions
(paracentric or pericentric), balanced translocations
(Robertsonian/reciprocal, autosomal/gonosomal)
and Y chromosome deletions are among structural
abnormalities that cause male infertility”*%.

Robertsonian and reciprocal translocations: Chromo-
somal translocations are also a type of aneuploidy™®.
Genetic material at the break points of genes can
be lost because of translocations (1). Autosomal
translocations are 4-10 times more frequent in infertile
males when compared with normal males. In infertile
males, the prevalence of Robertsonian translocations
is only 0.8%, but in general population it is nearly 9
times lower than in the infertile males'*,

Robertsonian translocations are generally seen in
1.6% and 0.09% of oligozoospermic and azoospermic
men, respectively®, Those who carry Robertsonian
translocations can have a normal phenotype but
they could be infertile due to an absence of gamete
production (2) (1). Fluorescent in situ hybridization,
with probes added for prevalent translocations, is
proposed to detect the chromosomal composition
of the sperm®), As patients with translocation
between Y chromosome and autosomal chromosomes
transmit azoospermia into their male children,
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they can also cause male gamete deformities or
idiopathic sterility™®. Reciprocal translocations can
cause diminished fertility, spontaneous abortions, and
birth defects according to the site of translocation.
Inter-chromosome translocations can cause meiotic
mistake and cell death. Severe spermatogenic arrest
and azoospermia can be seen in men with reciprocal
X-autosomal translocation™. Reciprocal Y-autosomal
translocations cause abnormal spermatogenesis
because of abnormal sex chromosome matching. The
most common reciprocal translocation in infertile men
is the translocation between 13q and 14q [t(13g14q)].
Meiotic studies were performed in infertile men
carrying t(13q14q) and t(14g21q) and these studies
showed that rearranged autosomes can lead to
infertility during spermatogenesis in meiosis. Nucleolar
organizer regions (NOR) are found on the short
heterochromatic arms of acrocentric chromosomes.
These regions are needed in RNA synthesis. Therefore,
Robertsonian translocations which lost their NORs
cause cell disturbance, germ cell death, and decrease
in fertility!”. Translocations seen in infertile men are
mostly reciprocal and such translocations are seen
mostly in oligospermic men (1.7%) more frequent
than azoospermic men (0.6%)"°.,

Autosomal inversions: The site of polymorphic
chromosomal alternatives in infertile men should be
specified. The relationship between a great number of
normal variant and undermined spermatogenesis is not
certain yet. The incidence of polymorphic chromosomal
variants in infertile men spread over a quite wide
area (3.46%-35.7%). The most frequently occurring
heterochromatic version is the pericentric inversion of
chromosome with number 9 by a frequency of 1%-1.65%
in normal population and 1.17%-5% in infertile men
[inv(9)(p11q13)]®?. These inversions are related to
azoospermia and severe oligoastenoteratospermia.
Accordingly, translocations and inversions transmit
into child at a higher rate than normalcy as hereditary
in pregnancies via ICSI or IVF''®, Y chromosome
heterochromatin region corresponds to the distal
Yql2. This region is genetically inactive and its length
varies in normal population'®”. Raised length of
the heterochromatin region of the long arm of Y
chromosome has been declared by 7.14% and 1.4%
in infertile men in normal population, respectively.
Polymorphisms of Y chromosome are considered to be
one of the reasons affecting spermatogenesis' ',

46, XX male syndrome: It is encountered in 20000
live births. Generally, phenotypic appearance, sexual
and psychosocial identities are in favor of male;
however, semen analyses indicate azoospermia.
Even if most cases are sporadic, autosomal recessive
inheritance has been also reported. In 10% cases,
phenotypically ambiguous genital and hypospadias
can be encountered. In 33% of cases, gynecomastia
and tubular hyalinization in testis biopsy, tubular
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fibrosis and pseudoadenomatous conglomeration in
Leydig cells are detected. While FSH is found high as
secondary to spermatogenesis disorder, testosterone
level is low or at the bottom level of normalcy. Despite
XX genotype as a result of translocation of SRY gene
between Xp and Yp tips during paternal meiosis,
primitive gonad differentiates in favor of testis.
Translocation of the distal Yp tip carrying SRY gene
to any autosome can also cause a similar phenotype.
Another alternative is, with a mutation in SRVX gene,
removal of inhibition of this gene on another gene with
autosomal localization. In conclusion, AZF gene is lack
in patients and azoospermia is in question™.

Gene mutations and polymorphisms

As patients with obstructive azoospermia may carry
cystic fibrosis mutation, in patients with severe oligo-
spermia or non-obstructive azoospermia, microdeletion
may be present in the long arm of Y chromosome™, It
is known that specific gene mutations affect testicular
formation, internal and external genitalia development,
and spermatogenesis negatively. Syndromes affecting
genitourinary tract may also affect ductal function
and/or ejaculation. A great number of genetic reasons
causing male infertility are defined in humans™!.

X-linked genes: There are humerous X-linked genes
represented in the testis and it is considered that they
take role in gametogenesis (1). The androgen receptor
(AR) gene is localised on Xq (the long arm of the X
chromosome)**®¥, In meiosis, its act is the conversion
of spermatocytes, so it can round spermatids during
spermatogenesis®. In a current study, it has been
detected that while mutations are present in AR gene
of approximately 2% of infertile men, the controls had
none™ (1). The AR gene mutations can also cause
(1) androgen insensitivity syndrome. The AR gene
has also two polymorphisms. These polymorphisms
are important in the studies for their part in male
factor infertility. The CAG and GGC polymorphisms are
established on exon 1. They code for polyglutamine
and polyglycine stretches, respectively™. The CAG
polymorphism has been investigated more extensively
than the GGC polymorphism. It has been determined
that longer lengths of the CAG polymorphisms are
related with diminished transcriptional activity of the
AR gene in infertile men, so this means that longer
polyglutamine tracts are concerned with male factor
infertility™"!. In some studies, it has been observed
that shorter CAG polymorphisms can be in relationship
with higher quality sperm and altered levels of sperma-
togenesis'®®. Both of these polymorphisms may
be affected by ethnical impacts, because studies in
Europe couldn’t find a relationship between the CAG
polymorphism and infertility, but studies in men from
Asia, Singapore and Australia detected a relationship
between infertility and these polymorphisms!®”®,
USP26 is another gene that is found on the long
arm of the X chromosome. It is expressed in the
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early stages of spermatogenesis®. It takes part in

histone disposal during spermatogenesis and also the
corruption and rebuilding of proteins®. It has been
found that there is an intercourse between the gene
and infertility"®.

The TAF7L gene has also been studied to find if
it is a probable participant to infertility in men. The
TAF7L gene is expressed in the testis and related with
the autosomal TAF7 gene which is a transcription
factor’. As transcription factor regulators control the
spatial and temporal aspects, they are important in
spermatogenesis’’’ (1). Kallmann syndrome (KS),
another genetic disorder, is inherited as both X-linked
and autosomal that can also lead to infertility in
males. It is also called as idiopathic hypogonadotropic
hypogonadism and is combined with anosmia or
hyposmia. A defect in the migration of the GnRH
neurons causes this disorder’” (1). It is characterized
with low levels of sex steroids and low to normal levels
of FSH and LH"?,

Epigenetic errors

There are some epigenetic regulatory mechanisms that
are necessary for normal embryogenesis. These are: (1)
functional role of centrosome; (2) DNA methylation; (3)
histone modifications; (4) chromatin remodeling; and
(5) RNA transcripts and telomere length.

The best example of the sperm epigenetic contribution
to the embryo is methylation. Because if paternal
methylation is abnormal, the human embryos cannot
develop. DNA methylation, also called as “imprinting”, is
important in the choice of which genes, from parental or
maternal genomes will be expressed in the embryo®®.

In epigenetics, there are some clinical methods such
as direct methods (i.e., single-cell gel electrophoresis)
or indirect methods (i.e., sperm chromatin integrity
assays). All of these methods are used to detect the
quality of sperm DNA. But, existing data haven't verified
any correlation between DNA unity and pregnhancy
outcomes in ART and natural conception. So, no
evidence is present for functional role of DNA integrity
testing as a previsor of fertility!”* (1).

Genotype/phenotype correlation: As there is
no deletion in the majority of normospermic men,
Y microdeletions have been reported to be specific
for spermatogenic disorder™”). Although fertility is
concordant with Y deletions, it reveals the fact that
proper fertilization can carry out even in the less
number of sperm, depending on fertility status of
female partner. Therefore, considering Y deletions
as the reason for oligo/azoospermia rather than
infertility will be more appropriate. Deletion of the
entire AZFa region results in complete SCOS and
azoospermia. Deletion of isolated genes in the AZFa
region such as USP9Y or DBY is associated with a
variable testicular phenotype. Such deletions have
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been defined sporadically only to date. AZFb and
AZFb+c complete deletions (P5/proximal P1, P5/distal
P1, P4/distal P1) are descriptive of spermatogenic
arrest or SCOS resulted in azoospermia. In patients
with AZFa region complete deletion, no any sperm
has been encountered in the procedure of testicular
sperm extraction (TESE). As in AZFa deletion complete
deletion, the diagnosis of AZFb or AZFb+c complete
deletions is incompatible with correction of the number
of sperm, and ICSI should not be suggested for these
patients®!. AZFc region deletions are in relationship
with a variable clinic and histological phenotype®"**7,
Generally, AZFc deletions are appropriate with residual
spermatogenesis. AZFc deletions can be available in
azoospermic or vigorous oligospermic men and rarely
transmit into male offspring. The possibility to obtain
sperm with TESE is high in men with azoospermia
and AZFc deletion; so they can have a child with ICSI.
Male children of these patients will be those with
AZFc deletion™". Phenotypes related to deletions are
variable, and generally there is no connection between
clinic phenotype and localization of deletion!*..

Treatment in male infertility

Intracytoplasmic sperm injection: ICSI has been
propounded by Palermo et al’® for the first time in 1992
and achieved a new breakthrough in treatment of serious
infertility with male factor. But the ICSI pregnancy rates
obtained from IVF centers around the world is lower
(30%-50%)"%77), With definition of ICSI, although
there is oligospermia or azoospermia, men with Y
chromosome microdeletion have a possibility to have
a child, using spermatozoa obtained surgically or
from ejaculate. When diagnosed with Y chromosome
microdeletion, couples should be informed about
reproductive methods. The majority (79%) of infertile
partners with Y chromosome microdeletion choose
ICSI in terms of fertility problem. But, when ICSI is
used, if child becomes a male, he will likely experience
the same microdeletion and fertility problems!*!¢3#],
While the success rate in infertile couples treated
with ICSI is 76%, this ratio is 15% in those who
receive standard IVF therapy, for example intrauterine
insemination”®, Due to the development of assisted
reproductive techniques (ART), clinicians are in need
of understanding how genetics is crucial in male factor
infertility cases (1) because new technologies, such as
ICSI, permit the men with suboptimal sperm quality to
cope with natural selection mechanisms and produce
a viable zygote®". As ART, such as in vitro fertilization
(IVF) and ICSI, includes relatively new procedures,
the frequency of the inheritance of mutations via these
procedures and their impact on future generations are
not yet exactly comprehended®™” (1) As a result, it is
esential to identify the underlying genetic structure
of male infertility to develop appropriate screens for
abnormal phenotypes and to discover more effective
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solutions for infertile couples’ problems®™* (1).

CONCLUSION

Numerous genes are responsible for male fertility,
including spermatogenesis and sperm function. Because
men who have undigested infertility can hold genetic
abnormalities that may accommodate their reproductive
potential, further researches are needed to determine
such cases (2).
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Abstract

This review highlights the evaluation and treatment
of men who have undergone vasectomy and desire
vasectomy reversal to father children. For surgeons
offering this treatment, the appropriate evaluation and
treatment are crucial for acceptable outcomes. Although
variations on surgical approaches have evolved over
the years, one constant is the need for a high level of
training and skill in microsurgical techniques.
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Core tip: This review highlights the evaluation and
treatment of men who have undergone vasectomy and
desire vasectomy reversal to father children. For surgeons
offering this treatment, appropriate evaluation and
treatment are crucial for acceptable outcomes. Although
variations on surgical approaches have evolved over the
years, one constant is the need for a high level of training
and skill in microsurgical techniques.
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INTRODUCTION

Approximately 500000 men in the United States
undergo vasectomy every year. With a divorce rate of
around 50%, up to 6% of men who have undergone
vasectomy will elect to have the vasectomy reversed
sometime in their lifetime!"*. Vasectomy reversal
(VR) was described in the 1930's and the use of the
operative microscope for magnification to assist in the
anastomosis was applied in the 1970’s and significantly
improved patency rates®™.

ANATOMY

Understanding the anatomy of the vas deferens and
the epididymis is paramount to successful outcomes
with VR. The vas deferens, which is also known as the
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ductus deferens, extends from the distal end of the
cauda of the epididymis. Its embryological origin is the
mesonephric (wolffian) duct. It is a tubular structure,
and the segment leaving the epididymis for the first
two to three centimeters is known as the convoluted
vas deferens, which is tortuous. The vas deferens
measures between 30 and 35 cm in length from
the cauda epididymis to the ejaculatory duct, where
it terminates. The vas deferens travels behind the
vessels in the spermatic cord, posteriorly. Depending
on the segment, the lumen of the vas deferens ranges
between 0.2 and 0.7 mm in diameter'®. The deferential
artery, a branch off of the superior vesical artery
supplies the vas deferens”’. The scrotal vas deferens’
venous drainage is via the deferential vein which drains
into the pampiniform plexus. The venous drainage of
the pelvic vas deferens is via the pelvic venous plexus.
The vas deferens’ lymphatic drainage travels to the
external and internal iliac nodes.

Sperm travel through the epididymis from the testis
to reach the vas deferens. If the tightly coiled tubule
known as the epididymis is uncoiled it would stretch
the length of 12 to 15 feet long. The three regions of
the epididymis are characterized as the caput (head),
the corpus (body), and the cauda (tail). The caput
epididymis is comprised of 8-12 ductuli efferentes
from the testis. The most distal portion of the cauda
epididymis is continuous with vas deferens. The arterial
supply of the caput and corpus epididymis is from a
branch of the testicular artery, which further divides to
supply the superior and inferior epididymal branches™.
Branches from the deferential artery provide vascular
supply to the cauda epididymis. Venous drainage of
the corpus and cauda epididymis are via the vena
marginalis of Haberer, draining into the pampiniform
plexus via the vena marginalis of the testis, or through
cremasteric or deferential veins™®. Lymphatic drainage
of the caput and corpus epididymis is through channels
that travel with the internal spermatic vein, draining
to the preaortic nodes. Lymphatic channels from the
cauda epididymis join those leaving the vas deferens
to drain into the external iliac nodes.

PREOPERATIVE EVALUATION/PHYSICAL
EXAMINATION

Prior to undergoing VR, the level of spermatogenesis
in the patient should be assessed. A history of fertility
from prior to the vasectomy is typically considered
sufficient. A full physical examination should be
performed prior to VR with special attention to the
genital examination. Testicular volumes and consistency
should be assessed. Firm, normal volume testicles are
indicators of good spermatogenesis whereas small
or soft testes may indicate some spermatogenic
deficiency. It is not uncommon for the epididymis to
feel dilated in men who have undergone vasectomy.
Epididymal induration may indicate the need for
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vasoepididymostomy (VE). When a large vasectomy
defect or gap can be palpated, this should prompt
counseling for a more extensive dissection to
perform a tension free anastomosis. When a sperm
granuloma is palpated at the testicular end of the
vas deferens, this indicates leaking of sperm as a
result of a pop-off valve like mechanism to decrease
intra-epididymal pressures. Sperm granuloma are
associated with better outcomes with VRs suggesting
that the epididymis has protected itself by decreasing
intraluminal pressures®. When physical examination
reveals a very long vasectomy defect, a segment that
has been removed, the surgeon should consider a
non-standard incision approach™. As more men
are being diagnosed and treated with testosterone
replacement for hypogonadism, impacting the level
of spermatogenesis, medical management must
be considered prior to performing VR in these men.
Testosterone replacement should be discontinued,
testicular salvage therapy with clomiphene citrate or
human chorionic gonadotropin should be implemented
for approximately three months, and then VR can be
performed with good outcomes™,

The obstructive interval since the vasectomy
has a significant impact on the type of VR required,
vasovasostomy (VV) vs VE. This has been shown to
affect patency rates in many studies and generally
the longer the interval since vasectomy, the more
challenging the candidate is considered to be for
VRM™™1, However, in the hands of a surgeon who is
proficient in both VV and VE, VR should still be offered
to men with longer obstructive intervals. In technically
skilled hands, success rates remain high regardless
of the type of VR performed in men with obstructive
intervals over 10 years™*. Multiple nomograms have
been constructed to predict the type of VR required
and patency rates. Factors evaluated to assess these
outcomes include patient age, testicular volume,
the presence of sperm granuloma, and obstructive
interval™®*®), There is a question of the accuracy of the
nomograms and their utility with inconsistent data!*’*®,
As it is not typically possible to predict preoperatively
if VE will be required, VR should only be performed by
surgeons skilled in both VW and VE!*?%,

Before a man undergoes VR, his female partner
should undergo a fertility evaluation with counseling on
female age and ovarian reserve on fertility potential™®.

PREOPERATIVE LABORATORY TESTING

Semen analysis with a centrifuged evaluation of the
pellet may be performed prior to VR. Ten percent
of these centrifuged pellets will reveal whole sperm
suggesting good outcomes indicating that sperm will
be found in the vas deferens at least unilaterally at
the time of VR®!. When the semen analysis reveals
low semen volume, transrectal ultrasound should be
performed to rule out the possibility of a concomitant
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ejaculatory duct obstruction.

When the physical examination indicates potential
spermatogenic deficiency with findings such as small,
soft testicles, a serum follicle stimulating hormone
(FSH) should be obtained. An elevated FSH indicates
spermatogenic failure, potentially poor outcome
with VR, and requiring higher assisted reproduction
use®. Serum antisperm antibody (ASA) testing is not
recommended as a routine preoperative test prior to
VR. Approximately 60% of men develop circulating
ASAs after bilateral vasectomy!, Preoperative ASA
testing is of unproven value, and the high postoperative
conception rate after VR questions the impact of
circulating ASAs on fecundability™*>4,

ANESTHESIA

VR may be performed with local, regional, or general
anesthesia’”, As meticulous microsurgical technique
and tissue handling is mandated for superior outcomes,
general anesthesia is the anesthesia of choice to
minimize patient movement. Although VR can be
performed with local anesthesia with sedation,
this tends to result in more motion which makes a
challenging operation more challenging. If a VE or a
more difficult anastomosis is required, it may require
lengthy operative times which can be difficulty on the
patient under local anesthesia or sedation.

INCISION APPROACHES

The scrotal incision provides the most direct access
to the vasectomy defect to isolate the ends of the
vas deferens for anastomosis. In scenarios with high
vasectomy defects or long vasectomy defects, the
incision may be extended toward the external inguinal
ring. The testis may be delivered in cases with a
very low vasectomy defect or when a VE is deemed
necessary. Mini-incision VR using no-scalpel vasectomy
principles has been evaluated with comparable patency
rates with less postoperative pain and faster functional
recovery®***,

In men who have previously undergone varicocele
repair or inguinal hernia repair, the surgical approach
to VR will vary. If a man has undergone varicocele
repair for orchialgia or for hypogonadism with a
concomitant vasectomy, the VR should be approached
through the prior subinguinal incision after confirming
that the vasectomy was performed subinguinally by
previous operative report. In men who have suspected
vas deferens obstruction from previous inguinal
herniorrhaphy, approaching the VR through the previous
scar will lead to the site of the vas deferens obstruction.

PREPARING THE VAS DEFERENS

Once the vasectomy defect is isolated through the
incision, the abdominal and testicular ends of the vasa
may be isolated with the use of vessel loops. Care
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should be taken to not strip the vas deferens of the
perivasal adventitia to maintain the microvasculature
to the vas deferens. The abdominal and testicular ends
of the vas deferens should be adequately mobilized, with
its adventitia, to allow for a tension free anastomosis.
The obstructed segment of the vas deferens at the
vasectomy defect site may be excised. Care should
be taken to preserve the artery during this maneuver.
After the testicular and abdominal ends of the vas
deferens are isolated, the testicular end of the vas
deferens is sharply divided at an exact 90 degrees.
The divided end should have the muscularis and the
mucosa inspected under microsurgical magnification to
confirm that there is a healthy surface to anastomose
without fibrosis or scar. Fluid from the testicular lumen
of the vas deferens is then applied to a glass slide and
is diluted with a drop of saline and is examined under
the light microscope. The quality of the fluid from the
testicular end of the vas deferens and the microscopic
findings dictate whether a VV or a VE should be
performed. If microscopic examination of the vasal
fluid reveals whole sperm with tails or when there
is copious, clear fluid from the vas deferens but no
sperm are found in the fluid, VV should be performed.
If fluid is not present, a 24 gauge angiocatheter
sheath is cannulated into the lumen of the testicular
end of the vas deferens and barbatage is performed
with 0.1 mL of saline which is then microscopically
examined. If there is no significant vasal fluid or
sperm identified after this maneuver, a VE should be
performed. When the vasal fluid appears thick and
toothpaste like in quality, sperm are typically not found
on microscopic examination of the fluid, and VE is
indicated. Data has shown that greater than 90% of
VRs will be successful when sperm fragments (sperm
heads and/or short tails) are found in the vasal fluid
intraoperatively regardless of the fluid quality. This success
rate surpasses the expected success rate with VE***°,
Sperm quality has been categorized in five grades to
describe the findings in the vasal fluid. Grade 1 reveals
mainly normal motile sperm, grade 2 mainly normal
nonmotile sperm, grade 3 mainly sperm heads, grade
4 only sperm heads, and grade 5 no sperm®**",

The abdominal end of the vas deferens is divided
in a similar manner. The lumen is gently cannulated
with a 24 gauge angiocatheter sheath and saline is
injected into the lumen to demonstrate patency. The
ends of the testicular and abdominal vas deferens
are then approximated with the use of a Microspike
approximating clamp, or with carefully placed 6-0
prolene adventitial sutures to approximate the ends
with the help of an assistant. A penrose drain covered
metal ruler or tongue blade is then placed beneath
the approximated ends to provide a template for
the anastomosis. In the circumstance when saline is
injected into the lumen of the abdominal end of the
vas deferens and it reveals that there is not patency,
this suggests another obstruction. A 2-0 polypropylene
suture is carefully passed through the lumen of the
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abdominal vas deferens to encounter the site of distal
obstruction. If this obstruction is isolated within 5 cm
of the initial vasectomy site, the abdominal end of
the vas deferens may be dissected to the obstruction
site and excised to perform one anastomosis after
further mobilization of both ends to allow for a tension
free anastomosis. This may require extension of the
incision. Performing multiple anastomoses on the vas
deferens increases the risk for devascularization and
failure.

ANASTOMOSIS PEARLS

A high level of microsurgical expertise is requires
for optimal VR outcomes. Prognostic advantages
are gained by strict surgical principles during the
anastomosis. The luminal mucosa of the abdominal
and testicular ends of the vas deferens should be
approximated meticulously. The anastomosis should
be water-tight as sperm are antigenic and will stimulate
an inflammatory response which can lead to fibrosis
and obstruction of the anastomosis if they leak at
the anastomosis®®. A tension free anastomosis is
crucial for long term success. Mobilizing the abdominal
and testicular ends of the vas deferens, and placing
reinforcing, muscularis sutures to minimize tension on
the anastomosis will improve long term patency rates.
A minimal touch technique, with as little manipulation
of the vasal ends for anastomosis is paramount to a
successful outcome as is maintaining microvascular
supply to the vas deferens by maintaining the vasal
adventitia and not stripping the vas deferens.

MICROSURGICAL VASOVASOSTOMY

VV may be performed by a modified one-layer
anastomosis, placing four to eight interrupted 9-0
nylon sutures through the full thickness of each end
of the vas deferens lumens. Following the placement
of these sutures, interrupted 9-0 nylon sutures are
placed between these full thickness sutures in the
muscular layer'®!. Some surgeons prefer a two-layer
anastomosis, which is performed by placing five to
eight 10-0 nylon interrupted sutures to approximate the
inner mucosal edges of the ends of the vas deferens.
Following the placement of these mucosal sutures,
seven to ten outer muscular layer interrupted sutures
of 9-0 nylon are placed™”. Experienced microsurgeons
compensate for the discrepancy in luminal diameters
between the abdominal and testicular ends of the vas
deferens during the anastomosis. Some place microdots
with a microtip marking pen to preplan the suture
placement prior to performing the anastomosis'*®’. This
technique utilizes interrupted 10-0 monofilament nylon
sutures for mucosal approximation and interrupted 9-0
monofilament nylon sutures deep in the muscularis in
between the already placed mucosal sutures. When
VV is performed in the convoluted vas deferens, very
meticulous technique is mandated for a successful
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outcome. Although this anastomosis is more technically
demanding, patency rates are comparable to anastomosis
in the straight portion of the vas deferens, when
performed by skilled microsurgeons'**%, A useful
maneuver in difficult circumstances is the trans-scrotal
crossed VV. This technique allows for anastomosis of
one testicular end of the vas deferens to the contralateral
abdominal end of the vas deferens. This maneuver
is used when there is unilateral inguinal vas deferens
obstruction associated with an atrophic testis on
the contralateral side, or obstruction of inguinal vas
deferens and epididymal obstruction on the contralateral
side!?"***1 Repeat VR is a valid option for men who
failed an initial VR. The decision to perform a repeat VR
should be based on the obstructive interval, the original
VR, and the experience of the surgeon™***,

When VVs are performed after sperm is found in
the vasal fluid of at least one side, postoperative
patency is demonstrated by the presence of sperm in
the ejaculate in up to 99.5% of men™®. One-layer WV
and two-layer VV have been shown to have similar
patency rates'**!l, Pregnancy rates within two years
of VR of 52% have been achieved and up to 63% with
exclusion of female factor and when based on female
partner age and the time since vasectomy!*>3,
Postoperative semen quality and female factors and
age of the female partner determine the rates of
spontaneous conception in couples after VR™*>%,

VASOEPIDIDYMOSTOMY

VE is a highly technically demanding operation, must
be performed under magnification, and should only
be performed by microsurgeons with appropriate
training and experience in this operation who perform
it frequently. When the decision to perform a VE is
made, anastomoses are less technically challenging
and more likely to succeed in the distal regions of
the epididymis, as the epididymal wall thickens more
distally with more smooth muscle cells. As the corpus
and cauda of the epididymis is a single microscopic
tubule, obstruction at any point will lead to a complete
blockage of sperm from entering the vas deferens. The
use of the operative microscope significantly improves
VE patency rates™>*®l, Multiple techniques have been
employed to perform VE. VE may be performed by
end-to end or end-to side anastomosis™**”. The end-
to end anastomosis has fallen out of favor for the most
part. The end-to-side VE is performed by identifying
the presence of markedly dilated epididymal tubules
and approximating the muscularis and adventitia of
the vas deferens to a specific opening in the tunica
of the epididymis. This is a relatively bloodless and
atraumatic technique®***%, The testis is delivered
through a scrotal incision. The vas deferens is isolated
with a vessel loop at the junction of the straight
and convoluted vas deferens. The vas deferens is
transected sharply and is prepared as previously
described above. The tuinca vaginalis is incised and
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the epididymis is inspected under magnification.
The anastomotic site on the epididymis is identified
where tubules are dilated, proximal to the suspected
obstruction. A 3-4 mm incision is made in the tunica
with microscissors overlying the dilated tubules.
The epididymal tubules are gently dissected and
exposed. The end of a 10-0 nylon needle is used to
puncture the selected epididymal tubule and the fluid is
examined microscopically to identify sperm. The vas
deferens is secured to the epididymal tunica with 3-4
interrupted 6-0 polypropylene sutures with positioning
allowing the vasal lumen to reach the opening of
the epididymal tunica without tension. Under 25-32
magnification, interrupted 10-0 monofilament nylon
sutures double armed with fishhook tapered needles
are used to approximate the posterior mucosal edge
of the epididymal tubule the posterior vasal mucosa.
Two to four additional 10-0 sutures are used for the
anterior mucosal anastomosis. Six to ten additional
interrupted 9-0 sutures are used to approximate the
outer muscularis and adventitia of the vas deferens to
the incised edge of the epididymal tuinca. The testis
and epididymis is carefully placed back in the tuinca
vaginalis and the scrotum is closed in layers.

The authors preferred technique for VE is the 2
stitch intussusceptions technique. Two parallel needles
of double armed 10-0 nylon sutures are placed in the
dilated epididymal tubule longitudinally without pulling
them through to avoid leakage of tubular fluid and
collapse of the dilated tubule. A microknife is used to
make an opening longitudinally in the tubule between
the parallel placed sutures. The fluid is examined
microscopically for the presence of sperm. The needles
are then passed inside out the vas deferens mucosa to
perform the intussuscepted anastomosis®*®* %, The
muscularis and adventitia are anchored the epididymal
tunica as described above (Figure 1).

In the hands of experienced, skilled microsurgeons,
VE patency rates are reported between 50% and
85%""%*1, Men who underwent the classic end-to side or
older less commonly performed end-to-end anastomosis
will have respective patency and pregnancy rates of
approximately 70% and 43%">%", The intussuscepted
techniques patency rates range between 70% and
900/0[56,60,65].

ROBOT ASSISTED VASECTOMY
REVERSAL

VR has traditional been performed with magnification
through the use of the operative microscope. Recently,
da Vinci robot assistance has been applied to VR.
Robotic assistance was first utilized on ex vivo human
vas deferens to perform VV with the findings of
elimination of physiological tremor and comparable
patency rates suggesting that the robot may be used
as an alternative to the operative microscope™. Robot
assisted VV and VE were then performed in the rat
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model. The findings were improved stability and motion
reduction during suturing of the anastomosis®®’. A
multilayered robot assisted VV was performed in
an in vivo rabbit model with comparable patency
rates, reinforcing the suggested role of robotics in
microsurgery™, Robot assisted VR was performed in
humans and resulted in shorter operative times and
higher sperm counts in early postoperative semen
analyses when compared to microsurgical VR®, A
validating human study on robot assisted VR compared
to microsurgical VR demonstrated comparable patency
rates, operative times, and early postoperative sperm
concentrations and total motile counts. Although
the mean anastomosis time in the robotic group
was statistically significantly longer in the early
robotic experience than the microsurgical group, this
equated to a ten minute longer mean anastomosis
time clinically”®. The suggested advantages of the
use of the operative robot for such microsurgery
include: elimination of physiologic tremor, improved
stability, surgeon ergonomics/decreased surgeon
fatigue, scalability of motion, three-dimensional high-
definition visualization, the ability for the surgeon
to manipulate three surgical instruments and the
camera simultaneously, not requiring a specialty
skilled microsurgical assistant, and the potential of
improving operative times””, This early data shows
promise, however; large-scale prospective, randomized
controlled trials are needed to validate the broader
adoption of robot assistance for VR.

The robotic platform has provided advantages
for more challenging scenarios such as use for intra-
abdominal VR following laparoscopic vasectomy or
in men with vasal obstruction due to inguinal hernia
repair with mesh (Figure 2)"*7%,

POSTOPERATIVE CARE

VR is performed as an outpatient surgery. Once the
patient has recovered from anesthesia, he may
ambulate. Immediately following VR, the patient should
be placed in a tight fitting scrotal supporter with fluff
gauze. An ice pack to the scrotum is recommended for
the first one to two days postoperatively. Postoperative
antibiotics are not indicated. Analgesics may be
given, but are not always needed. Most men return
to work three days postoperatively as long as they do
not partake in heavy or physical activity at work. No
intercourse, ejaculation, exercise, or strenuous activity
is allowed for three weeks after surgery. Semen analysis
is obtained at 6 wk, 3 mo, and 6 mo postoperatively
and every 6 mo thereafter until the couple achieves
a pregnancy or further assistance is required. If
azoospermia persists at 6 mo postoperatively, this
indicates a failure in the procedure, requiring a
discussion of options including a repeat attempt at
reconstruction vs sperm retrieval to be used with in
vitro fertilization/intracytoplasmic sperm injection.
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Figure 1 Microsurgical vasoepididymostomy. A: Dissection of dilated epididymal tubules; B: Placement of needles for the 2 stitch technique; C: Placement of

mucosal vas deferens luminal stitch; D: Completed vasoepididymostomy anastomosis.

Figure 2 Placement of the full thickness transluminal stitch for a modified
one-layer anastomosis with robot assistance.

COMPLICATIONS

Hematoma and infection are rare complications of VR.
Damage to the deferential artery adjacent to the vas
deferens is a potential intraoperative complication.
Although there are two other arterial supplies to the
testicle, the gonadal and cremasteric arteries, great
care should be taken to preserve the deferential
artery. Late stricture and obstruction are represented
by progressive loss of sperm motility followed by
decreasing sperm counts and eventually azoospermia
in some men. Late obstruction has been reported
to range between 5% and 12% at 18 mo following
VR®*71, As a precaution, it is recommended that men
cryopreserve sperm once motile sperm are identified
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in the ejaculate after VR.

CONCLUSION

VR is a very effective method of reestablishing fertility
for men who have undergone vasectomy with extremely
high success rates when performed by skilled, highly
trained surgeons. Surgeons must not only be technically
proficient with acceptable success rates with both VV
and VE in order to provide this service; but they must
have an in depth understanding in the evaluation,
treatments, and post-operative management of these
men. Different technical variations have developed over
the years and continue to advance.
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Abstract

Pelvic imaging in newly diagnosed prostate cancer is
primarily used for staging prior to definitive treatment.
Over the past decade use of magnetic resonance
imaging (MRI) for pre-surgical planning has increased,
as well has he technology and methods for performing
prostate MRI. To investigate and define the different
MRI technologies available and further assess MRI
technology ability to predict pathologic stage. Searching
PubMed, we identified current published literature,
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where the cohort population underwent pre-operative
MRI followed by prostatectomy. Keywords used in
the PubMed literature search included: MRI, prostate
cancer, prostate cancer staging, multiparamentric MRI
and incontinence. Papers were included for review if
they discussed use of MRI prior to prostatectomy and
had corresponding pathologic data, staging, incontinence,
and surgical outcomes. Primary information noted was
MRI sensitivity, specificity and overall accuracy for
detecting extracapsular extension (ECE) and seminal
vesicle involvement (SVI). Secondary information
derived included assessing the surgical influence of
staging information, and identifying predictors of urinary
incontinence recovery. Review of the literature showed
that in regards to extracapsular extension the reported
MRI accuracy ranged from 76%-98%, sensitivity from
20%-90% and specificity from 82%-99%. As for
seminal vesicle involvement the reported MRI accuracy
ranged from 76%-98%, sensitivity from 20%-90% and
specificity from 82%-99%. There is a widely varying
sensitivity and specificity for both ECE and SVI and
the wide variability in the MRI technology used in the
literature supports that use of MRI technology for
prostate cancer remains investigational.

Key words: Magnetic resonance imaging; Metastasis;
Urinary incontinence; Prostate cancer; Seminal vesicle
invasion; Extracapsular extension

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Over the past decade use of magnetic resonance
imaging (MRI) for pre-surgical planning has increased,
as well has he technology and methods for performing
prostate MRI. To investigate and define the different MRI
technologies available and further assess MRI technology
ability to predict pathologic stage. We evaluated the
current literature to identify MRI sensitivity, specificity and
overall accuracy for detecting extracapsular extension and
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seminal vesicle involvement. Primary information noted
was MRI sensitivity, specificity and overall accuracy for
detecting extracapsular extension and seminal vesicle
involvement. Secondary information derived included
assessing the surgical influence of staging information,
and identifying predictors of urinary incontinence recovery.

Andresen ED, Brown JA, Nepple KG. Value of preoperative
MRI for prostate cancer staging and continence outcomes
prior to prostatectomy: A review of the literature. World J Clin
Urol 2015; 4(1): 56-63 Available from: URL: http://www.
wjgnet.com/2219-2816/full/v4/i1/56.htm DOI: http://dx.doi.
org/10.5410/wjcu.v4.i1.56

INTRODUCTION

Pelvic imaging in newly diagnosed prostate cancer
patients is used to stage biopsy-proven prostate
cancer. Accurate staging may identify men with pelvic
lymphadenopathy or locally extensive disease who
are less likely to benefit from an attempt at definitive
treatment. Accurate staging may also potentially
guide intraoperative decisions about the ability to
perform neurovascular bundle sparing. Historically,
pelvic imaging has been performed by computerized
tomography (CT) scan but, over time, the utilization
of magnetic resonance imaging (MRI) imaging has
increased based on expectation of improved accuracy.

With advances in MRI technology, pre-surgical MRI
is gaining favor, as evidenced by a 6.2% increase in
usage of MRI between 1999-2006". Endorectal MRI
(ER-MRI) can be used to identify suspicious areas within
the prostate that may influence therapeutic decisions
as well as the operative approach to nerve sparing. The
purpose of this review is to evaluate the accuracy of
preoperative MRI in regard to identifying extracapsular
extension (ECE), seminal vesicle involvement (SVI) and
lymph node metastasis. Secondarily, we assess MRI's
influence on surgical outcomes (positive margins) and
ability to predict biochemical recurrence.

CURRENT RRECOMMENDATIONS ON
PELVIC IMAGING IN PROSTATE CANCER

The majority of men with a prostate cancer diagnosis
may not require pelvic imaging prior to definitive
treatment. Studies have shown that the vast majority
of prostate cancers are low risk, localized, stage T1-T2
tumors, with an average prostate specific antigen (PSA)
of 6.7 ng/mL™ and thus do not meet the requirement
for pelvic imaging. Due to concerns for overuse there
have been quality improvement efforts to decrease the
use of imaging in low risk prostate cancer patients™.,
Several major organizations have proposed guidelines
for appropriate pelvic imaging in patients with prostate
cancer. The American Urological Association Best Practice
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Statement recommends obtaining pelvic imaging only in
high-risk patients: Gleason grade = 8 on biopsy, PSA
> 20 ng/mL or digital rectal examination concerning for
extra prostatic extension'”. The European Association
of Urology additionally includes patients with Gleason 7
in their recommendations for pelvic imaging™. Lastly,
the National Comprehensive Cancer Network guidelines
(version 2.2014) recommend obtaining pelvic imaging
for clinically T3, T4 or T1-2 tumors in which nomogram
predicts the probability of lymph node involvement at >
10%". All three organizations indicate either CT scan or
MRI may be used for pelvic imaging.

MRI TECHNOLOGY

Various MRI technologies are currently in use. A recent
evaluation of 36 academic centers reported that 83%
were routinely utilizing pelvic MRI for prostate cancer”’.
Of the 30 programs that responded to a questionnaire,
25% performed imaging using 1.5 T with an endorectal
coil, 31% used 3.0T without an endorectal coil and
28% used 3.0 T with an endorectal coil. They also
showed that most used diffusion-weighted imaging
(95%) and dynamic contrast of enhancement (82%)
while only 21% of the centers used MR spectroscopy
as part of their standard protocol. The takeaway from
this is work is that it is important to know what MRI
technology each institution has available, as well as its
strengths and weaknesses for imaging the prostate.

In the remainder of this section, we will discuss the
various MRI modalities and how they affect the ability
to visualize the prostate. Notably, T-1 weighed images
alone are not useful due to the inability to visualize
prostate anatomy. Due to low contrast uptake in the
prostate, T-2 weighted images are the main imaging
modality used for imaging the prostate because of high
spatial resolution and ability to delineate the peripheral
zone from the central and transitional zone anatomy.
However, T-2 prostate cancer images appear with low
signal intensity™®. Post-biopsy hemorrhage can also
appear as a low uptake region on T2 weighted images.
However, T1 imaging can be used to differentiate
hemorrhage from prostate cancer, as the former has
increased and the latter decreased intensity on T1
imaging.

The use of T2 weight images with other techniques
is known as multiparametric imaging. These include
dynamic enhanced contrast imaging, diffusion weighted
imaging, and MR spectroscopy.

Dynamic enhanced contrast imaging operates on
the premise that increased vascularity is present in
prostate cancer due to local hypoxia. The mechanism
of angiogenesis is felt to be due to influence of vascular
endothelial growth factor. This change can be studied
by comparing the uptake and washout of gadolinium
chelate contrast in normal and cancerous tissues™.

Diffusion weighted-proton diffusion uses the properties
in water to produce image contrast. The images produced
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Table 1 Clinical usefulness characteristics of magnetic

resonance imaging for determining extracapsular extension

Ref.

Schiebler et al™

Characteristic

Asymmetry of the neurovascular bundle
Obliteration of the rectoprostatic angle

Outwater et al™

A bulge in the prostatic contour
Gross extracapsular tumor extension into the

periprostatic fat

by the reflected protons are then acquired by applying
motion gradients that cause phase shifts based on the
direction and quality of the proton movement. Healthy
prostate tissue is rich in structures that allow for
extensive diffusion of water molecules in comparison
to prostate cancer, which destroys glandular structure
architecture resulting in different diffusion™,

MR spectroscopy reflects resonance frequencies
unique to protons in the metabolites citrate and
choline. When compared to normal prostate tissue,
citrate is reduced and choline increased in prostate
cancer due to increased cell turnover™,

In 2012 the European Society of Urogenital Radiology
published guidelines recommending that multi-
parametric MRI be used for prostate cancer, which
they defined as “a combination of high-resolution T2-
weighted images (T2WI), and at least two functional MRI
techniques, as these provide better characterization
than T2WI with only one functional technique”™?.
Thus, there remains lack of consensus as to the
definitive use of all modalities. It is clear based on
evidence from pre-biopsy imaging, however, that
varying combinations improve the sensitivity for
detecting prostate cancer™,

MRI FOR STAGING

The ability to accurately stage prostate cancer prior to
prostatectomy would be beneficial in terms of optimizing
the aggressiveness of neurovascular bundle sparing and
the prevention of positive surgical margins. Studies
assessing MRI staging accuracy have primarily focused
on ECE and SVI.

STAGING FOR ECE

Several studies using the above criteria have looked
at the accuracy, sensitivity, and specificity of predicting
ECE. The accuracy ranged from 59%-95%, sensitivity
from 14%-86% and specificity from 70%-99% (Table 2).
Notably, several studies confirmed that an endorectal
coil improved all three. In addition, studies using
multiparamectric MRI showed slight improvement.
However it is difficult to compare studies due to the
variability in technology used, for example: 1.5T vs 3.0T
and different definitions of “multiparameteric”.

STAGING OF SEMINAL VESICLE
INVASION

Due to prognostic and management implications, the
ability to identify SVI preoperatively would be useful.
Studies assessing this have reported MRI accuracy
ranging from 76%-98%, sensitivity from 20%-90%
and specificity from 82%-99%. The widely varying
ranges observed likely stem from the significantly
different MRI imaging technologies used. Thus, direct
comparison of the accuracy between institutions is
difficult. However, as was the case for ECE, many of
the studies show that use of T2-weighted images with
addition of endorectal coil was superior to T2 weighted
images with pelvic phased array (Table 3).

FACTORS INFLUENCING STAGING MRI
ACCURACY

Several prostate MRI studies have observed that
experience of the radiologist influenced the overall
accuracy of staging. For example Latchamestty et a/'*®!
compared their first 40 ER-MRI to their second 40 and
noted an overall modest increase in staging accuracy.
Bloch et al''”! and Fiitterer et al''® also commented
that accuracy changed considerably with radiologist
experience. With this in mind, it is important to know
the experience of the radiologist at one’s institution.
Secondly, it has been observed that higher Gleason
score on biopsy and on final pathology correlates
with increased cancer detection on preoperative
MRI"®, Thirdly, an abnormal prostate exam increased
preoperative MRI accuracy™.

MRI was first proposed as a potentially useful tool for
determining ECE by Schiebler et ai™ in 1992 based
on their identification of the characteristic findings of
asymmetry of the neurovascular bundle and obliteration
of the rectoprostatic angle™. Two years later, Outwater
et al'™ added two additional characteristics: bulge in
the contour of the prostate and extracapsular tumor
gross extension in the periprostatic fat™**! (Table 1).
Using these as indications to determine extracapsular
extension, studies were done looking into the accuracy
of varies MRI modalities and comparing their ability to
identify ECE on prostatectomy specimens.
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IMPACT OF PREOPERATIVE MRI ON
SURGICAL TREATMENT

Information from MRI may also be utilized to guide
intraoperative decision making. As stated previously,
information about ECE or SVI may influence the
aggressiveness of nerve sparing during the operation.
Knowledge of prostate adenocarcinoma location
preoperatively may additionally influence surgical
technique and impact the sensitive margin rate.
Roethke et a*! evaluated the impact of preoperative
MRI on nerve sparing and positive surgical margin
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Table 2 Accuracy, sensitivity and specificity of predicting extracapsular extension by magnetic resonance imaging

Ref. Imaging technology Tesla n Accuracy Sensitivity Specificity Comment
Blochet  T2w imaging 1y 32 95% 86% 96% Determination of ECE
al” combined with increased by 25% with
dynamic contrast addition of DCE
enhancement
Chandra T2w imaging with 15 38 76 69 82
etal®™  ER-MRI
Fiitterer et T2w imaging with 1.5 81 76-83 ER- 47-63 ER-PPA 96 ER-PPA Single reader with conscious
al™ pelvic phased array PPA 43-60 PPA 70-72 PPA readers bc/de?
and T2w imaging 61-63
with endorectal coil PPA
Parket 3.0 T2w pelvic 3.0vs 108 (54 723Tws 1.5-T71% 1.5-T 73% The 3.0-T MRI had a lower
al®™ phasearrayvser 1.5 ineach 701.5T 3.0-T81% 3.0-T 67% incidence of MR artifacts
MRI group) than the 1.5-T MRI (P < 0.05).
However, overall imaging
quality at both3.0and 1.5 T
had no significant difference
Zhang et MRI with 15 110 91 55 99
al™ endorectal and
pelvic multicoil
array
Tanetal™ T2w- withERC 15 32 59 14 9%
Nepple et ER-MRI 15 94 70 14 88
ul[ZO]
Blochet  T2w imaging with 3.0 108 86 75 (64%-83%) 92 (88%-95%) NPV/PPV:79/91
al™ fast spin echo and (80%-91%) Stratified by reader
DCE experience
Latcham- ER-MRI 80 53-73 31-64 71-78 First 40 and second 40.
setty et Concluded that experience
al™® increases accuracy
Beyer- T2w ER-MRI vs 15vs 22 73% 1.5T; Extended continugity with  1.5T; Extended continuity with  Determined that image
sdorff et  T2w imaging with 3.0 (both) capsule-100; Smooth bulging-80;  capsule-23; Smooth bulging-39; ~quality and tumor delineation
al™ torso-array Irregular bulging-80; Direct Irregular bulging-50; Direct was better with 1.5T2w ER-
periprostatic infiltration-20; periprostatic infiltration-83; MRI
Asymmetry of NVB-20; Asymmetry of NVB-83;
Displacement of rectoprostatic Displacement of rectoprostatic
angle-0 angle-100
3-T; Extended continugity with  3-T; Extended continuity with
capsule-100; Smooth bulging-60; capsule-50; Smooth bulging-44;
Irregular bulging-40; Direct Irregular bulging-56; Direct
periprostatic infiltration-20; periprostatic infiltration-72;
Asymmetry of NVB-40; Asymmetry of NVB-67;
Displacement of rectoprostatic ~ Displacement of rectoprostatic
angle-20 angle-89
Lee et al™ ERC vs pelvic 15 47ERC 64 32 ERC vs 30 PPA 96 ERC s 90 PPA
phased array vs 44
PPA
Hegdeet T2w 30 118 75 28 91 Presence of a T3 lesion
al™ multiparametric on final pathology was
ER-MRI-T2w, Tlw, associated with T3 on MRI or
DCE and DW higher Gleason score (8-10)
Kim et T2w pelvicarray  1.5vs 151 61.4PPA 31PPA 98 PPA
al™ MRI vs T2w 30 63ER- 634ERC 33ERC 97 ERC
imaging ER-MRI MRIvs
88 pelvic
phase
array
Tanaka et T2w pelvic phase 3.0 67 - 60 86 Specifically mention they did
al™ array not use an ER-MRI
Roethke et T2w imaging with 1.5 385 76 42 92 Overstaging occurred in 5.7%
al® ER-MRI and under staged in 17.9%
91.8% sens/41.5%spec in
predicting T2 disease dropped

to 40.7%sen/92.9%spec for ¢T3

MRI: Magnetic resonance imaging; ER-MRI: Endorectal MRI; ECE: Extracapsular extension; DCE: Dynamic contrast enhanced; DW: Diffusion weighted;
PPA: Pelvic phase array; ER-PPA: Endorectal pelvic phase array; NPV: Negative predictive value; PPV: Positive predictive value; ERC: Endorectal coil;
NVB: Neurovascular bundle.
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Table 3 Studies assessing magnetic resonance imaging accuracy in predicting seminal vesicle involvement

Imaging technology  Tesla n Accuracy Sensitivity Specificity Comment
Chandra et T2w imaging with ER- 1.5 38 76 69 82
al®™ MRI
Fitterer et al™  T2w imaging with 15 81 90-98 ER-PPA 40-90 ER-PPA 92-99 ER-PPA
pelvic phased array 76-86 PPA 30-50 PPA 80-94 PPA
and T2w imaging with
endorectal coil
Latchamsetty ER-MRI 80 80-85 20-22 94-100 First 40 and second 40. Concluded
et al™ that experience increases accuracy
Park et al™ PPA vs er MRI 3.0 108 (54ineach 3-T98wvs1.5-T 1.5-T75% 1.5-T92%  The 3.0-T MRI had a lower incidence
group) 91% 3.0-T 50% 3.0-T 100% of MR artifacts than the 1.5-T MRI
(P < 0.05). However, overall imaging
quality at both 3.0 and 1.5 T had no
significant difference
Zhang et al®™  MRI with endorectal 1.5 110 99 80 99
and pelvic multi-coil
array
Lee et al™ 1.5 T ERC vs pelvic 1.5 47 ERCus 44 PPA 89 50 ERCvs50 93 ERC s 98
phased array PPA PPA
Nepple et al™ T2w ER-MRI 15 94 93 38 99
Hegde et al"  T2w multiparamentric 3.0 118 95 50 99 Presence of a T3 lesion on final
ER-MRI-T2w, T1w, pathology was associated with T3 on
DCE and DW MRI or higher gleason score (8-10)
Kimetal®  T2w pelvic array MRI 1.5 vs 151 81 PPA 43 PPA 92 PPA
vs T2w imaging ER- 3.0 63 ER-MRI vs 88 83 ERC 46 ERC 93 ERC
MRI pelvic phase array

MRI: Magnetic resonance imaging; ER-MRI: Endorectal MRI; DCE: Dynamic contrast enhanced; DW: Diffusion weighted; PPA: Pelvic phase array; ER-PPA:

Endorectal pelvic phase array.

rates. Bilateral nerve sparing was feasible in 48.4%
of patients with stage clinical T2 lesions but in only
19.7% patients with clinical T3 or T4 disease on MRI.
ER-MRI stage did not impact the possibility for patients
to receive a unilateral nerve-sparing procedure, as
they were able to accomplish this in 35.1% of patients
with ER-MRI stage cT2 tumors and 35.2% of the
patients with ER-MRI stage T3/T4 disease. Additionally,
they found that positive margin rates were lower
(10.8%) for cases noting no ECE on preoperative MRI
compared to MRI diagnosed cT3 lesions (32.4%).

Tanaka and associates used 3-T MRI to make
the decision on whether to perform nerve sparing
vs resection based on evidence for ECE®?. Of the
cases where preoperative MRI showed no evidence
of ECE, 38.7% underwent nerve sparing with an
overall positive margin rate of 7.5%. No patients
who underwent nerve-sparing had a positive surgical
margin identified. When ECE was identified on MRI,
only 1 patient of the 28 was able to undergo a nerve
sparing surgery. Despite this, the overall positive
margin rate was 46.4%. Surgical specimens in the 67
patients identified were 75% pT2 and 25% pT3. From
this, their conclusion was that MRI evidence of ECE can
be used to guide surgical decision making.

CONTINENCE

Men who undergo a prostatectomy uniformly develop
some degree of postoperative urinary incontinence, with
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variable rates of recovery and an unknown expected
final result. While a majority of men recover satisfactorily,
some eventually require surgical correction. Several
investigators have identified factors that influence
this recovery and expected final continence status
by analyzing different anatomical landmarks on
preoperative MRI.

Paparel et al”® assessed whether recovery of
urinary continence after open retropubic prostatectomy
is influenced by preoperative membranous urethral
length (MUL) identified on ER-MRI. Sixty-four patients
were studied using pre- and postoperative MRI.
Twenty-four patients had a MUL greater than 14 mm.
They noted that these patients had improved rates of
continence as well as time to continence and thus they
concluded that longer preoperative MUL was in fact
associated with superior continence rates.

Kim et al**! evaluated both RALP and RRP continence
rates, defining continence as pad-free. They noted that
longer preoperative MUL on MRI and younger age were
independent prognostic factors for continence recovery.

Lim et a*> looked at anatomical information including
MUL, thickness of the levator ani muscle and urogenital
diaphragm on preoperative MRI to determine if these
factors influenced continence status post retropubic
prostatectomy. They further categorized patients into
four groups based on the overlying pattern of the
prostatic apex and the membranous urethra. They
noted that membranous urethral length > 14.24
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mm and the type of prostatic apex were significant
predictors of continence at 12 mo.

von Bodman et a/l*® studied preoperative MRI
predictors of continence recovery. They found that
urethral length and urethral volume were statistically
significant predictors of regaining continence at both 6
mo and 12 mo.

As stated above, shorter urethral sphincter length
on preoperative ER-MRI has been associated with
increased risk of postoperative urinary incontinence
and longer time to continence. Nguyen et al utilized
this information to evaluate alternative anatomical
reconstruction techniques done at their institution™”.
They started in 2005 by using a previously described
apical dissection and urethrovesical anastomosis in
robotic radical prostatectomy. They then moved to
an anterior reconstruction with preservation of the
puboprostatic collar. In 2007 they started preforming
a total reconstruction with the addition of posterior
reinforcement. This additional reinforcement technique
was done by using a reinforcing stitch at the midline
suturing of the right and left detrusor flaps behind the
bladder neck to create a thick muscular bladder neck
and a retrotrigonal flap, sutured into the posterior
bladder neck. Based on these techniques, they
assessed the overall impact of their techniques on
continence and specifically in men with shorter urethral
length. They studied 274 patients receiving a 1.5T
endorectal MRI prior to robot-assisted laparoscopic
prostatectomy. Urethral lengths were measured on
the T2-weighted images and all sphincter lengths were
measured from the prostatic apex to the penile bulb.
They defined short urethral lengths as < 14 mm and
continence was defined as zero pads or only a liner
for security reasons. They observed that men with
a short urethral length had a continence rate of only
47% compared to 80% for men with longer sphincter
lengths on MRI. Their surgical modifications also
increased the continence rate to 81% for their anterior
reconstruction and 90% for a total reconstruction,
up from 47%. Men with longer urethral length on
MRI had only a 3% increase of continence if they
received anterior reconstruction but a 19% increase of
continence if they received a total reconstruction for
the longer urethral length (up from 80%).

CHANCE OF BIOMEDICAL RECURRENCE

BASED ON MRI

Hattori et a/*® reported that MRI stage T3 predicted for
biochemical recurrence. However, long term prostate
cancer oncologic outcomes relative to preoperative
MRI are not available. While the analogous nature of
breast cancer to prostate cancer is not certain, the
concept of improved local control by preoperative MRI
staging has been evaluated in breast cancer where
a recent meta-analysis reported no improvement in
local recurrence or distant recurrence in breast cancer
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patients who received preoperative breast MRI®,

CONCLUSION

Preoperative MRI for prostate cancer has become
increasingly utilized since the early 1990s. With
advancement in technology and expansion of imaging
modalities, prostate cancer detection and staging
information can now be more readily ascertained.
While the primary current use of prostate MRI is
preoperative staging, widely varying sensitivity and
specificity for both ECE and SVI and the wide variability
in the MRI technology used in reported studies
supports that use of MRI technology for prostate
cancer remains investigational. While there appears
to be a potential role in determining aggressiveness of
neurovascular bundle sparing and for assessment of
urethral length towards improvement in the prediction
of continence recovery, no routine recommendation
to use this technology should be made. Instead, the
urologist should selectively use this technology based
on the equipment and expertise present at their own
institution. Future study is needed to further identify
the value of preoperative MRI for guiding surgical
decision making and evaluating the impact on patient
outcomes.
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Abstract

Transurethral resection of the prostate (TURP) is
considered the gold standard surgical treatment of
symptomatic benign prostatic hyperplasia. TURP has
gained ground in urologic centers of excellence for
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its effective long term results with low incidence of
complications. Far away from excellence, it associated
with blood loss, and TUR syndrome particularly in patients
with larger prostates. For this reasons, many minimally
invasive new techniques have been implemented in recent
years. Bipolar technique has recently been introduced,
to minimize the complications of the standard TURP
technique.

Key words: Transurethral; Endoscopic; Benign prostatic
hyperplasia; Bipolar; Prostatectomy

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This is a review article about the current
status of clinical applications of bipolar technology for
endoscopic treatment of bladder outlet obstruction
caused by benign prostatic hyperplasia. Also contains
valuable updated comparisons to the transurethral
resection of the prostate procedure using monopolar
technology.

Fathy HM, Hussein HA, Salem HK, Azab SS, ElFayoumy HM.
Transurethral bipolar prostatectomy: Where do we stand now?
World J Clin Urol 2015; 4(1): 64-67 Available from: URL:
http://www.wjgnet.com/2219-2816/full/v4/i1/64.htm DOI: http://
dx.doi.org/10.5410/wjcu.v4.i1.64

INTRODUCTION

Transurethral resection of the prostate (TURP) is
considered the gold standard surgical treatment of
symptomatic benign prostatic hyperplasia™.

TURP has gained ground in urologic centers of
excellence for its effective long term results with low
incidence of complications'. Far away from excellence,
it associated with blood loss, and TUR syndrome
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particularly in patients with larger prostates

in patients with larger prostates',

For this reasons, many minimally invasive new
techniques have been implemented in recent years®.
Bipolar technique has recently been introduced, to
minimize the complications of the standard TURP
technique™.

particularly

BASIC PRINCIPLES AND PHYSICS

In bipolar electro surgery, the same electrode contains
both the active and passive poles and the energy is
confined to the site of surgery. While the standard
monopolar technique, the energy travel through the
body toward skin pad. Also monopolar systems require
more voltage to produce its effect. Advanced bipolar
systems can modify the voltage delivered to the tissue
according to the tissue reaction during resection”.

The main advantage of the bipolar technique that
we can use normal saline as an irrigation fluid while in
the standard monopolar technique we can use glycine,
sorbitol, and mannitol as irrigation fluids. This will
avoid the incidence of dilutional hyponatremia and TUR
syndrome increasing the safety profile of the surgery
even in large prostate!”.

The first bipolar TURP system was developed in
the 1990s using the PlasmaKinetic® (PK) technology
(Gyrus-ACMI, South-borough, MA) and consisted of a
vaporizing electrode (PK V electrode) using saline as
an irrigating fluid. The invention of the current 4-mm
loop configuration electrode improved this technique!”.

The loop in bipolar system made of platinum
iridium to withstand the electrical and thermal stresses
of plasma, while in the standard monopolar technique;
it is made of tungsten.

In the bipolar technique, the mechanism for coa-
gulation starts by dissipation of the energy as heat
within the vessel walls; a coagulum will be formed
from the blood and the tissues to seal the bleeding
vessel. This will be associated with white blanching
of tissue indicating the formation of coagulum and
shrinkage of the collagen. The lower voltage and
temperatures minimizes charring of the tissue'”.

In the standard TURP technique, no enough time
is available to do simultaneous hemostasis during
resection. The reduced voltage in bipolar technique
provides time to do simultaneous hemostasis during
the resection'”.

Three technique of bipolar prostatectomy are available;
the first technique is Bipolar plasma vaporization which
requires a bipolar high-frequency generator with the
power output set at 290W and 120W for vaporisation
and coagulation modes, respectively. A continuous-
flow irrigation is mandatory to improve the visibility and
elimination of bubbles associated with vaporization. The
technique starts at the bladder neck, then the lateral
lobes followed by the anterior lobe, and, at the end, the
apical part of the prostate™, The second technique is
Enucleation (Plasmakineticenucleation of the prostate)
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which is similar to HoLEP, and it was previously designed
by Hochreiter et ai’. Bladder irrigation is necessary until
hematuria sufficiently resolved™®. The third technique
is Bipolar TUR-P (TURIS) which is similar to monopolar
TURP™,

DISCUSSION

According to the data from 10 randomized controlled
trials comparing bipolar technique and the standard
TURP technique which were analyzed by Ahyai et al™",
the amount of resected tissue was not statistically
significantly between the two techniques***, Also,
the functional outcome in terms of symptoms score,
Q max, PVRU and quality of life was not statistically
significantly between the two techniques. Pressure
flow study showed similar results at 12 mo after the
two techniquest™®.

The length of catheter time after monopolar TURP
appeared slightly longer compared to the bipolar
technique. Blood loss and blood transfusion was com-
parable in both techniques. TUR syndrome was not
reported as a complication after the bipolar technique.
The operation time was always more than one hour,
and with the resected tissue did less than 37 g'°\.
Postoperative urinary retention, clot retention, and UTI
were significantly less common in bipolar technique
than in the mono polar technique™.

Three studies showed a higher incidence of stricture
formation in the bipolar technique after one year
follow up™™*”! while two studies showed similar results
between the two techniques™*®! .

Mamoulakis et al™®! in their Meta analysis 2009
concluded that bipolar TURP had higher safety profile
than the mono polar technique on the short term follow
up data while long term follow up data is still missing
particularly the incidence of urethral stricture.

According to four randomized controlled trials done
between 2003 and 2007, with follow up data available
at 3 year'®?¥, the change in IPSS, QoL, and PVRU
was comparable between the two techniques. The
improvement of Qmax was statistically significant in
favor of TURP.

The catheter time was longer after mono polar
technique compared to the bipolar technique (mean:
2.8 d vs 1.3 d). Intra operative and peri operative
complications were more statistically significant in the
standard mono polar TURP compared to the bipolar
TURP. Postoperative AUR was relatively higher in
the bipolar technique compared to the mono polar
technique. Fung et al'*? and Dunsmuir et a/’*” reported
AUR rates following the bipolar technique of 19% and
30%, respectively. Eleven percent incidence of clot
retention has been reported in the bipolar technique®®.

According to the study of Kaya et a** with 3 year
of follow-up, the improvement in IPSS and Qmax were
significantly worse and that the need for secondary
surgery was significantly more after bipolar technique
(12%) compared to the monopolar technique (6.6%).
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However, this study has limitations of small sized sample
15 monopolar techniques vs 25 bipolar techniquest.

Tefekli et af**! at a mean follow-up of one and half a
year, demonstrated that postoperative severe storage
symptoms, acute urinary retention, and urethral
stricture formation were higher in the bipolar technique
compared to the monopolar technique®.,

A recently published randomized controlled study
was published by Komura et ai** in 2014 comparing
conventional monopolar TURP to TUR is in 136 patients
and they concluded that urethral stricture was signifi-
cantly higher with TUR is especially in patients with
prostate volumes larger than 70 gm. Those findings
ae interesting and are contrasting with the findings of
Fagerstrom et al** in 2011 which show no difference
in complications after both procedures.

CONCLUSION

Although the short term outcome efficacy and safety
profile of bipolar TURP is promising, however the
midterm clinical outcome is fair and the long term
outcome need further multicentre RCTs with long-term
follow up data.
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Abstract

AIM: To assess the role of PCA3 urine test in the mana-
gement of patients with suspected prostate cancer after
repeat negative prostate biopsies.

METHODS: Patients with suspected prostate cancer either

Roishidenge ~ WJCU | www.wjgnet.com

due to high or rising prostate specific antigen (PSA) levels
and with a history of prostate biopsy who were candidates
for repeat procedure were prospectively recruited to
undergo PCA3 urine test. The recommendations on further
management including the decision whether to proceed
or not to the biopsy were made based on the PCA3 score.
Patients’ adherence with the recommendations and
influence of the PCA3 test on clinical decision making were
assessed. The contribution of the multivariate model was
measured with a decision curve analysis.

RESULTS: Three hundred and fifty-six patients were
recruited to the study and underwent the PCA3 test.
Twenty-six percent of 263 patients underwent prostate
biopsy despite the low risk designation by PCA3 and 30%
of 93 men did not proceed to biopsy despite a high risk
result, rendering overall adherence of 73%. The variables
that significantly correlated with adherence were positive
family history of prostate cancer and PSA more than
10 ng/mL. Pre-test clinical stage, the number and the
results of previous biopsies were not associated with the
adherence. The decision curve analysis gave identical
results for cut-off points of 25 and 35. On multivariate
analysis the model that included PCA3 score, serum
PSA, family history and result of the previous biopsy best
performed with Area Under the Curve of 0.77.

CONCLUSION: PCA3 urine test markedly outperforms
PSA in a repeat biopsy setting. Urologists and patients
demonstrate substantial confidence in this analysis and
tend to follow its recommendations.

Key words: Prostate cancer; Prostate biopsy; Prostate
specific antigen; PCA3; Decision making

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: PCA3 is a molecular urine test, which is performed
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in patients with high risk for prostate cancer. In this
international prospective study we demonstrate that
it has better performance than routine serum prostate
specific antigen test in men with previously negative
prostate biopsies. We also show that patients and
physicians tend to follow the recommendations for this
test.

Yutkin V, Al-Zahrani A, Williams A, Hidas G, Martinez C, Izawa
J, Pode D, Chin J. Role of PCA3 test in clinical decision making
for prostate cancer diagnosis. World J Clin Urol 2015; 4(1): 68-74
Available from: URL: http:/www.wjgnet.com/2219-2816/full/v4/
11/68.htm DOI: http://dx.doi.org/10.5410/wjcu.v4.i1.68

INTRODUCTION

In recent years we have witnessed increasing debate
involving the role of prostate specific antigen (PSA)-
based screening in prostate cancer diagnosis, mainly
following the seminal publications from the ERSPC!"!
and the PLCO™ trials. Following these and other
publications, urologists have found themselves in
urgent need for non-invasive diagnostic tools, in addition
to PSA, in order to properly counsel their patients. The
population which seems to be most in need of such
tests are the patients with a high level of clinical
suspicion for malignancy in spite of a prior negative
biopsy, i.e., high or rising PSA following the first
biopsy, or finding of multifocal high grade prostatic
intraepithelial neoplasia (HGPIN) or atypical small
acinar proliferation (ASAP) on previous biopsy™.. It has
been shown that the probability of finding cancer on
repeat biopsy approaches 30% and different strategies
have been proposed to increase its yield®. On the
other hand, the biopsy can be a very emotionally
and physically disturbing event to the patient. This
may be due to the discomfort during or following the
procedure™ or risk of more serious complications
including sepsis and bleeding™. Therefore, much effort
has been put into improving the predictive value of
existing tests and into searching for a new biomarkers.

PCA3 is a non-transcribed product of the DD3 gene
detected in urine. It has shown superior sensitivity
and specificity over serum PSA in predicting prostate
cancer both in patients after repeat prostate biopsies"”
and as a pre-biopsy screening tool®. Consequently,
the PCA3 test was approved for use in the European
Union, and recently in United States by the Food
and Drug Administration. Nevertheless, the place of
PCA3 in the management algorithm of patients with
suspected or proven prostate cancer™ is still under
debate. The primary objective of this study was to
explore the influence of PCA3 urine test on the shared
decision process between the urologist and the patient
and their adherence with the test’s recommendations,
with the aim of assisting this tandem in resolving the
issue of performing repeat prostate biopsies. The
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secondary objective of the study was to assess the
performance of the test in a heterogeneous population
of the patients at risk for prostate cancer.

MATERIALS AND METHODS

Patients and PCA3 assay

The study was performed at two sites: Western
University, London, Ontario, Canada, and the Hadassah
and Hebrew University Medical Center, Jerusalem,
Israel. The patients were recruited prospectively
between October 2007 and September 2011, after
institutional ethics review boards of the respective
institutions approved the study protocol independently.
The urine PCA3 score test was performed in men
fitting the following inclusion criteria: (1) previous
benign result on prostate biopsy and PSA greater than
2.5 ng/mL or rising, compared to previous values;
or (2) finding of ASAP or multifocal (two or more
foci) HGPIN in the previous prostate biopsy. The first
catch urine sample (20-30 mL after gentle prostate
massage-3 lateral to medial strokes on each prostate
lobe) of the participants was obtained. The analysis
in both institutions was performed with the Gen-
Probe® Progensa™ PCA3 assay!'” according to the
manufacturer’s instructions. Subsequent management
was planned by the urologist who referred the patient
for the PCA3 test in concert with the patient and the
decision regarding whether to perform the prostate
biopsy was made. The biopsy consisted of 10 to
12-cores with trans-rectal ultrasound guidance. A
PCA3 score of 35 or higher was considered as a higher
probability of having a subsequent positive biopsy"’.
The influence of the PCA3 test on clinical decision
making was judged by concordance between the
PCA3 score and subsequent management; i.e., if the
patient had a PCA3 score lower than 35 (as these
were the manufacturer recommendations at that time)
and underwent the prostate biopsy, the decision was
judged as discordant. If the patient had a PCA3 score
higher than 34 and underwent the prostate biopsy, the
decision was judged as concordant.

Statistical analysis
Receiver Operating Characteristic (ROC) curves were
constructed to assess PCA3 as a predictive factor
compared with PSA. Logistic regression was used to
evaluate the association between PCA3 and patient
characteristics with biopsy outcomes. A multivariable
logistic regression model was used to evaluate the effect
of PCA3 on biopsy outcome adjusting for significant
patient outcomes. The software used was SAS version
9.3 (SAS Institute, Cary, NC, United States). A P value
less than 0.05 was considered as significant.

A decision curve analysis (DCA) was performed™"
to assess whether the multivariable model offers a
benefit to the patient in the decision making process
over PCA3 alone. The DCA was constructed by plotting
the net benefit (based on the true positive and the
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Table 1 Univariable and multivariable association with the adherence with the test recommendations

Adherent Univariable Multivariable
No (7 = 96) Yes (n = 260) OR (95%Cl) P value OR (95%ClI) P value
Age [mean (SD)] 63.3 (6.2) 62.5 (6.8) 0.98 (0.95, 1.02) 0.29 NS
Number of previous biopsies [mean (SD)] 2.04 (1.12) 2.01 (1.08) 0.97 (0.79, 1.20) 0.794 NS
Biopsy last result-HGPIN/ASAP 24 (25.0%) 64 (24.7%)  0.99 (0.57,1.69) 0.955 NS
Family history 4 (4.2%) 38 (14.7%)  3.96 (1.37,11.40) 0.011 3.80 (1.31, 11.05) 0.014
Last PSA =10 41 (42.7%) 59 (22.8%)  0.40 (0.24, 0.65) < 0.001 0.40 (0.24, 0.67) <0.001

HGPIN: High grade prostate intraepithelial neoplasia; ASAP: Atypical small acinar proliferation; PSA: Prostate specific antigen; OR: Odds ratio; NS: Not

significant; SD: Standard deviation.
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Figure 1 Decision curve analysis.

false positive results of the test) of the PCA3 test
against threshold probability of prostate cancer, at
which the physician or patient would opt for a prostate
biopsy. The optimal probability was set as the point
with the maximum difference in the net benefit
between treating all patients and treating the patients
according to our model. The prediction model was
created by adjusting the associated characteristics,
allowing for entry of family history of prostate cancer,
prior biopsy result and clinical stage.

RESULTS

Patient characteristics

Data on 356 patients from two centers were available
for the analysis (170 from Canada and 186 from Israel).
The median age was 63 (46-81) years. The majority
of the men (256; 72%) had a benign histology on the
biopsy prior to the PCA3 testing. An additional 100
(28%) had either multifocal HG PIN or ASAP. All patients
underwent prostate biopsy before PCA3 test: 258 had
1 or 2 biopsies, 84 had 3 or 4 biopsies and 14 men had
5 or more biopsies. Forty one (11.5%) patients had a
positive family history of prostate malignancy and 33
(9.3%) were currently on a 5-a reductase inhibitor for
obstructive urinary symptoms.

Decision making
Two hundred and sixty-three patients (74%) had a
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PCA3 score that put them in the lower risk group;
despite that 68 (26%) men from this group underwent
prostate biopsy following the PCA3 testing. Conversely,
out of 93 men with a PCA3 score in the higher risk
group for having prostate cancer, 65 (70%) underwent
prostate biopsy in the subsequent follow up period of
at least 6 mo. Thus, 260 (73%) patients were adherent
with the PCA3 results recommendations and 96 (27%)
were non-adherent. On the univariable analysis only
a positive family history of prostate cancer and pre-
test PSA value (both as a continuous variable and as a
value greater than 10 ng/mL) demonstrated significant
association with the adherence. These finding were
confirmed on the multivariate model (Table 1).

We performed a decision curve analysis™ of the
PCA3 test: for practical purposes, we assumed that
the maximal threshold probability of having cancer
on prostate biopsy was 40%, and the probability of
finding HGPIN or ASAP on post-test biopsies was
37.1% (49/132). We found no difference in the net
benefit with various threshold probabilities for the
patients between two PCA3 score cut-off points:
of 25 and 35. The optimal probability occurred at
approximately 25% for both cut-off points (Figure 1).

PCA3 test performance

The distribution of the post-PCA3 prostate biopsy
results according to the PCA3 score is shown in Table 2.
Prostate cancer was found in 44 patients, 15 of them
with PCA3 less than 35. We did not find any correlation
of the biopsy results with presence of inflammation
(either chronic or acute), prostate gland size (as per
TRUS) or with the history of 5a-reductase inhibitors
intake.

The sensitivity and specificity of the PCA3 test
were 63.6% (95%CI: 47.8-77.6) and 63.0% (95%CI:
52.3-72.9), respectively with a cutoff point of 35,
and 77.3% (95%CI: 62.2-88.5) and 48.9% (95%CI:
38.3-59.6), respectively with a cutoff point of 25.
Univariable associations of post-PCA3 test biopsy
results with different PCA3 cutoff points and other
variables including various PSA levels are presented in
Table 3. We found that biopsy results correlated with
PCA3 score, family history of PCa, clinical stage more
than T1lc and existence of multifocal HGPIN or ASAP
on previous biopsy. The odds ratios for univariable
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Table 2 Distribution of biopsy results according to PCA3 test A
results 100 |

PCA3
< 35 > 35

Biopsy after PCA3 test
Not done 195 28
Done

Normal 45 22

HGPIN/ASAP 8 14

CAP 15 29

Total 68 65
Total 263 93

HGPIN/ASAP: High grade prostatic intraepithelial neoplasia/atypical
small acinar proliferation; CAP: Carcinoma of prostate.

association of PCA3 score with biopsy result were 2.99
(95%CI: 1.42-6.30, P = 0.004) for a cutoff point of 35
and 3.26 (95%CI: 1.44-7.35, P = 0.005) for a cutoff
point of 25.

The ROC analysis performed for PSA and PCA3
revealed an Area Under the Curve (AUC) of 0.50 and
0.70, respectively (Figure 2).

Multivariable analysis was performed with the aim
to determine the best model that predicts a biopsy
result based on the pretest data. The best performing
model included PCA3-score, serum PSA value (both as
a continuous variable without particular cutoff points),
positive family history of prostate cancer and finding
on previous biopsy of HGPIN or ASAP. This model had
an AUC of 0.77.

Out of 223 patients who did not perform post-PCA3
prostate biopsy, 89 had serum PSA levels available
with at least 6 mo follow-up. The mean PSA levels
dropped in this population from 7.86 to 6.22 ng/dL
(P = 0.003). There were no patients with rising PSA
levels during this follow-up period and there was no
significant difference in the levels in the free-to-total
PSA ratio between patients who underwent biopsy and
those who did not.

DISCUSSION

In this study the participants mirrored the typical
patient population most practicing urologists commonly
face: men with high baseline or rising PSA in whom
prostate biopsies showed either normal result, HGPIN
or ASAP. These patients consume significant amount
of ambulatory services with frequent tests and
office visits. Unfortunately, despite significant health
resource expenditures, the patient’s anxiety is not
alleviated and their diagnosis remains equivocal.
Herein, we summarized our experience with PCA3 test
in an international patient cohort focusing on decision
patterns of the patient-urologist tandem and on the
PCA3 performance. We also searched for the best
model to accurately predict the actual pathology of the
prostate biopsy and analyzed it using decision curve
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ROC curve for PCA3
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Figure 2 Receiver operating characteristic curve analysis. A: PCA3 test;
B: Prostate specific antigen test. ROC: Receiver operating characteristic; PSA:
Prostate specific antigen.

analysis method.

Most published experience with PCA3 testing refers
to patients facing repeat prostate biopsies for various
reasons”*?, In an effort to eliminate the obvious
selection bias, Roobol et al® analyzed the PCA3
performance in the pre-screened patient population
and found it compared favorably with PSA. In this
study we employed similar approach: we included
both patients after a previous normal biopsies and
patients who were potential candidates for repeat
biopsy based on previous finding of multifocal HG PIN
or ASAP. However, unlike in previous studies, we did
not aim to biopsy all participants but rather left this
decision to the discretion of the treating urologist and
the patient. Using this approach, only 133 (37.5%)
patients proceeded towards prostate biopsy. Sixty
eight (51%) of them did so despite a PCA3 score less
than 35, which was considered “low risk” according
to the manufacturer’s recommendations at that time.
With 263 men overall having a PCA3 score less than
35, it implies that 26% of men and/or their urologists
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Table 3 Univariable associations with post PCA3 biopsy result

Post PCA3 biopsy result OR (95%CI) P value
Normal benign (7 = 88) CAP (n = 44)
PCAS3 [Mean (SD)] 34.8 (34.6) 73.3 (84.6) 1.02 (1.01, 1.02) 0.003
PCA3 > 15.0 57 (64.8%) 40 (90.9%) 5.44 (1.78,16.62) 0.003
PCA3 >20.0 52 (59.1%) 37 (84.1%) 3.66 (1.47,9.12) 0.005
PCA3 > 250 46 (52.3%) 34 (77.3%) 3.10 (1.37, 7.05) 0.007
PCA3 >35.0 35 (39.8%) 29 (65.9%) 2.93 (1.38, 6.23) 0.005
PSA [Mean (SD)] 93 (5.1) 11.4 (10.1) 1.04 (0.99, 1.09) 0.126
PSA > 4.0 86 (97.7%) 42 (95.5%) 0.49 (0.07, 3.59) 0.481
PSA>75 48 (54.6%) 22 (50.0%) 0.83 (0.40, 1.72) 0.622
Inflammation 28 (31.8%) 16 (36.4%) 1.22 (0.57, 2.62) 0.602
Family history 4 (4.6%) 7 (15.9%) 3.97 (1.10, 14.40) 0.036
Last biopsy result-HGPIN/ASAP 24 (27.3%) 25 (56.8%) 3.51 (1.64, 7.49) 0.001
Abnormal DRE 13 (14.8%) 14 (31.8%) 2.69 (1.13, 6.40) 0.025

HGPIN/ASAP: High grade prostatic intraepithelial neoplasia/atypical small acinar proliferation; CAP: Carcinoma of prostate; DRE: Digital rectal examina-

tion; SD: Standard deviation.

decided to perform the biopsy despite the test result,
rendering adherence with the recommendations with a
negative test result of 74%. Conversely, 93 participants
had a PCA3 score more than 34, but only 65 of them
eventually underwent prostate biopsies, yielding an
adherence rate with a positive test result of 70%. This
is substantially lower than the figure reported by van
Vugt et al'!- these investigators had a compliance rate
of 96% when the biopsy was recommended based on
PSA level, digital rectal examination and trans-rectal
ultrasound findings. On the other hand, the compliance
with the “no biopsy” recommendation in their report
was similar to ours: 64% and 74%, respectively. Our
results probably reflect general reluctance of both the
patients and physicians to proceed to the invasive
procedures, as well as the variable confidence level
in the PCA3 score results. Noteworthy, in our cohort
all patients already underwent at least one prostate
biopsy, thus the uncertainty and level of anxiety of
being diagnosed with malignancy were lower than in
the report by van Vugt et al'*¥, reducing even more
the tendency to perform a biopsy.

Nevertheless, we found that the overall concordance
of the final decision with the PCA3 score result, based
on cut-off level of 35, was 73%, i.e., three quarters of
the men made a choice to proceed or not with a biopsy
in agreement with PCA3 result (i.e., PCA3 < 35: no
biopsy performed, PCA3 = 35: biopsy performed). In
our opinion, this indicates some reliance on the test.

Results of our evaluation of the PCA3 test perfor-
mance were similar to previously published data. The
specificity and sensitivity using the manufacturer’s
previously recommended cut-off point were 63.0% and
63.6%, respectively. Lowering the threshold to recently
published FDA recommended 25 level obviously
improved the sensitivity (77.3%) at the expense of
specificity (48.9%). In univariable analysis, we found
that the AUC for PCA3 was 0.70 as opposed to 0.50 for
PSA. Obviously, the influence of selection bias has to
be taken into account here, as all our patients already
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had been pre-screened with PSA and prostate biopsies
with no finding of invasive carcinoma. According to the
multivariable analysis, the model with a PCA3 cut-off
level of 25 provided a somewhat better AUC then the
model with a level of 35: 0.73 and 0.71, respectively.
Interestingly, the analysis of these prediction models
using DCA demonstrated virtually identical net benefit
of using the test with cut-off points of 25 and 35.

This inevitable trade-off between sensitivity and
specificity by means of changing the threshold level
has been dealt with previously and the optimal cut-
off point for the PCA3 score remains moot. Hence, we
considered using the PCA3 score in our multivariable
models in a continuous fashion, instead of searching
for the optimal cut-off value. Interestingly, similar to
the finding by Klatte et af'**!, we also found that using
PCA3 score continuously in the multivariable model
yielded the best results, predicting the prostate biopsy
results with AUC of 0.77. Other variables included in
this model were PSA level (likewise in a continuous
fashion), family history of prostate cancer, and
previous finding of HG PIN/ASAP on prostate biopsy.
Previously published externally validated multivariable
prediction models** included , in addition to PCA3
score and PSA in their analysis (1) race, age, family
history, digital rectal examination (DRE) and the result
of previous prostate biopsy™® and (2) age, DRE,
prostate volume and prior biopsy result™”, In the first
study™®!, the PCA3 was incorporated into the Prostate
Cancer Prevention Trial calculator'’® and the prostate
risk was calculated both on an internal cohort of 521
patients and externally validated on an additional 443
patients. The cut-off PCA3 value used here was 25
with a resultant AUC of 0.696. In the second trial'*”! of
1206 men, the authors examined three different PCA3
threshold scores: 17, 24 and 35 and concluded that the
nomogram best performed using the PCA3 score of 17.

That being said, it should be mentioned that the
recommended approach to the high-risk men with
previous negative prostate biopsy is to perform a
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saturation biopsy (TRUS or trans-perineal) or to
use the multiparametric MRI followed by prostate
biopsy according to the findings!*®’. Indeed, many of
our patients did undergo MRI of the pelvis (data not
shown), but the access to this test by the patients was
hindered by the fact that it is not included in the health
basket in both countries.

In this international prospective study we demonstrate
that the urine PCA3 test has substantial influence on the
pattern of decision making when considering a repeat
prostate biopsy in patients suspected of having the
prostate cancer. Most patients and urologists tend to
follow the test results’ recommendations. In addition, we
confirm the superior performance of PCA3 score test in
this population, relative to serum PSA alone.
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COMMENTS

Background

The currently used tumor marker for early detection of prostate cancer is a
serum prostate specific antigen (PSA). Due to its relatively low specificity many
men are undergoing repeat prostate biopsies, which are usually triggered by
rising PSA levels or unfavorable pathology (HG PIN or ASAP). PCA3 is a urine
tumor marker that reportedly has higher specificity for prediction of prostate
cancer on biopsy.

Research frontiers

PCA3 is a relatively new test and many community urologists are unfamiliar with
its applications. In this field the research hotspot is to clarify the value of this
test in clinical practice and further explore its clinical relevance in international
cohort of men.

Innovations and breakthroughs

In this study the authors demonstrate that approximately three quarters of
physicians and patients follow the recommendations on the PCA3 test results.
Moreover, the performance of the PCA3 test was significantly better than that of
PSA serum test.

Applications

The urine PCA3 test can be used as a better predictor of a prostate malignancy
in population with low PSA test performance: after previous prostate biopsies,
finding of multiple HG PIN or ASAP.

Terminology

PCA3 urine test: the urine test that is specific for prostate cancer and can
be used in conjunction with PSA test or as its replacement. PSA: a prostate
produced protein that gains access to the blood in number of prostate benign
and malignant conditions.

Peer-review

Very good article which adds doctor adherence and pt compliance to PCA3
testing.
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Abstract

In this editorial we discussed the pros and cons of
urodynamics in the assessment of female stress urinary
incontinence.

Key words: Urodynamic; Female urinary incontinence;
Stress urinary incontinence

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In the last few years, the debate on the role
of urodynamic tests in the preoperative evaluation of
female urinary incontinence is hot. Even in absence of
strong evidence, urodynamic investigation (UDI) is
used to be considered mandatory before surgery in all
female patients affected by stress urinary incontinence,
according to several guidelines or recommendations.
Nevertheless, a clear demonstration of an improvement
of outcomes or change of clinical strategy after UDI was
lacking.

Finazzi Agro E, lacovelli V, Costantini E. Urodynamic test and
female urinary stress incontinence: An open debate. World J
Clin Urol 2015; 4(2): 75-77 Available from: URL: http://www.
wjgnet.com/2219-2816/full/v4/i2/75.htm DOI: http://dx.doi.
org/10.5410/wjcu.v4.i2.75

In the last few years, the debate on the role of urody-
namic tests in the preoperative evaluation of female
urinary incontinence is hot. Even in absence of strong
evidence, urodynamic investigation (UDI) is used to
be considered mandatory before surgery in all female
patients affected by stress urinary incontinence (SUI),
according to several guidelines or recommendations™?.
Nevertheless, a clear demonstration of an improvement
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of outcomes or change of clinical strategy after UDI was
lacking.

The scenario started to change after the publication
of a relevant randomized controlled trial in 2012, aimed
to compare outcomes of incontinence surgery after
preoperative office evaluation (OE) and urodynamic
tests or OE alone. This trial, generally known as Value
of Urodynamic Evaluation (ValUE) trial®, showed that
women with OE alone had non-inferior outcomes
compared to those undergoing OE plus UDI. In 2012
and 2013, two papers from van Leijsen et al**' showed
that the omission of urodynamics is not inferior to the
inclusion of urodynamics in the preoperative workup
in women with (predominant) SUI and that the conse-
quences of discordant findings between symptoms and
urodynamics are only of limited frequency. It should be
underlined, as correctly done by the Authors, that all
these trials enrolled exclusively women with pure SUI
or mixed incontinence with prevalent SUI, according to
strict inclusion and exclusion criteria. Those patients had
been classified as having an “uncomplicated” demon-
strable SUI, in the ValUE trial™.

As a consequence, the contemporary guidelines®”
are more cautious on the role of preoperative UDI sta-
ting that “there is limited evidence that performing
urodynamics will alter the outcome of treatment for
urinary incontinence” (European Association of Urology
guidelines on incontinence!®); whilst, according to the
International Consultation on Incontinence the grade of
recommendation for urodynamics before surgery is B

A recent Cochrane systematic review by Clement et
al® evaluated published randomized dlinical trials with
the aim of analyzing if pre-operative UDI could improve
the clinical outcomes or alter clinical decision-making.
The authors concluded that while urodynamics may
change clinical decision-making, there is “some high-
quality evidence that this did not result in lower urinary
incontinence rates after treatment”. A systematic review
and meta-analysis published recently by Rachaneni
et al”! evaluated 388 papers (including only four ran-
domized controlled trials) and concluded that UDI do
not improve outcomes “in women undergoing primary
surgery for SUI or stress-predominant MUI without
voiding difficulties”. These two systematic reviews
included few papers and the majority of the patients
analyzed came from the ValUE study®.

Thus, the message that could be received (at least
by an inattentive reader) is that UDI before surgery
for stress incontinence is simply useless in all patients
(uncomplicated and complicated). This logical step is
absolutely unjustified considering that uncomplicated/
simple patients are the minority of the patients as it has
been several times demonstrated. Agur et af™® showed
in 2009 that only 324 (5.2%) out of 6276 women
with urinary incontinence, collected from an electronic
database at a tertiary referral center, showed pure stress
urinary incontinence, a quarter of which showed some
different findings at the urodynamic evaluation. In a
more recent trial, collecting data from several referral
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centers in Italy, we were able to show that only 36%
of more 2053 patients could have been diagnosed as
having an “uncomplicated” SUI, according to ValUE
trial criteria!’. Furthermore, preoperative UDI led to
the diagnosis of different type of urinary incontinence
in 74.6% of complicated vs 40% of uncomplicated SUI
cases (P = 0.0001). Moreover, a voiding dysfunction on
UDI was observed in 13.4% of the uncomplicated cases
and in 22.5% of the complicated cases (P = 0.0001).

In our opinion, some important informations come
from these studies: first of all the so-called “uncom-
plicated” SUI patients are a minority. Also in the ValUE
trial the majority of the screened patients (more than
60%) had been excluded from the study because non
fitting in inclusion/exclusion criteria®. This result confirms
the observation coming from our recent study™, in
which 64% of patients were considered “complicated”,
using the ValUE trial criteria. A second consideration
emerging from our study is that in the majority of our
“complicated” patients the urodynamic observation
varies from the pre-urodynamic diagnosis much more
frequently than in the “uncomplicated” patients. In a sub
analysis of the ValUE trial'*?, Sirls et af® showed that
UDI was able to add some data to the pre-urodynamic
information, but that these new informations changed
the following surgical management only in around 12%
of patients. In our study we confirmed that UDI was
able to cancel/change the surgical management in a
comparable percentage of “uncomplicated” SUI patients
(11%), but much more frequently in the “complicated”
ones (23.8%). Thus, it is possible to suppose that UDI
effectively changes the surgical management of one
quarter of “complicated” patients, and possibly in a 20%
of the total patients’ population.

Actually, a tailored treatment is an essential target to
obtain. UDI may prevent surgical intervention in women
without USI or with prevalent detrusor overactivity
incontinence. Recently, Serati et al'**’ demonstrated
that UDI is able to show that several patients with
symptoms of pure SUI present an underlying detrusor
overactivity and do not require surgery, even one year
after UDI. In these patients, antimuscarinic treatment
appears to ensure a good rate of cure; thus, UDI could
lead to the avoidance of several surgical procedurest*®.
Furthermore, some urodynamic variables could guide
the choice of the operation and potentially the surgical
technique (e.g., trans-obturator vs retropubic mid-
urethral sling). They may also identify patients at risk of
failure and at risk of the development of postoperative
urgency, urgency incontinence and voiding dysfunction.
This accurate assessment of the risks and benefits of
surgery is fundamental to facilitate a correct preoperative
counseling directed towards appropriate patient expect-
ations, as well as guide the proactive management of
postoperative symptoms™. In particular, the presence
of a pre-existing voiding dysfunction could affect the
outcomes: in a reply to a letter to the Editor on the ValUe
trial™ published on Neurourology and Urodynamics in
2013, Nager''® affirmed that patients diagnosed with
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a voiding dysfunction met a successful outcome in a
reduced proportion in comparison to the rest of the
population (62.1% vs 78.8%). This difference was not
statistically significant (P = 0.06), but, considering the
huge difference in groups number (29 vs 230 patients)
and the lack of power of the study for this outcome,
a voiding dysfunction could be considered a negative
prognostic factor for success after surgery. This condition,
according to the ValUE trial and to our study, may be
diagnosed in the majority of patients only after UDI even
in “uncomplicated” patients.

In conclusion, we believe that in the majority of
patients (the “complicated” ones) the role of UDI has not
been fully evaluated. Nevertheless, data coming from
literature together with data coming from daily clinical
practice show that UDI may provide valuable data to
evaluate the best clinical strategy. In uncomplicated
cases, pretreatment UDI is probably not mandatory but
it could give important informations (voiding dysfunction
in about 10% of cases) offering a valuable guide to the
surgeon and to the patient. “Primum non nocere” (First,
do not harm) is one of the principal precepts of bioethics.
A careful patient assessment allows to avoid a negligent
practice. Urodynamic investigations is a valuable tool
able to help us in counseling our patients with the aim of
cure their symptoms, never risking of worsening them
or causing further discomfort. In summary UDI help us
in trying to “Primum non nocere”,
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Abstract

Prostate biopsy is a very common procedure performed
worldwide which still represents the only way for
prostate cancer diagnosis and reference point for
subsequent treatments. Even if transrectal prostate
biopsy is considered a safe procedure, it may be
accompanied by infective complications, ranging from
asymptomatic bacteriuria to symptomatic urinary
tract infections and sepsis. During the recent decade
we observed an increasing number of infectious
complications and subsequent hospitalizations after and
transrectal prostate biopsy. The most probable reason
for the increasing rate of infectious complications after
prostate biopsy is the increasing antimicrobial resistance,
especially to the current first-line recommended
fluoroquinolone antibiotics. We believe the time has
come to re-think our current practice of diagnosing
prostate cancer. We need to focus on the selection of
patients at higher risk of infective complications, on
microbiological sampling of the faecal flora prior to
biopsy to identify resistance to specific agents, on the
number of biopsy cores, on the biopsy route (perineal
or transrectal approach) and, finally, consider alternative
antibiotics with improved susceptibility to be used for
prophylaxis.

Key words: Prostate cancer; Prostate biopsy; Transrectal
biopsy; Rectal swab; Antibiotic prophylaxis

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Transrectal biopsy of the prostate is generally
considered a safe procedure used for obtaining tissue
samples for the histological diagnosis of prostate
carcinoma. However, in the last years we observed a
higher rate of infective complications, ranging from
asymptomatic bacteriuria to sepsis that continued
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to be the principal cause of hospital admission after
procedure. The higher rate of sepsis could be due to
the emerging resistance to fluorquinolones, in particular
to ciprofloxacin. New strategies for antibacterial
prophylaxis need to be purposed.

Cai T, Verze P, Bartoletti R, Mirone V, Bjerklund Johansen TE.
Infectious complications after prostate biopsy: Time to rethink
our clinical practice. World J Clin Urol 2015; 4(2): 78-82
Available from: URL: http://www.wjgnet.com/2219-2816/full/
v4/i2/78 . htm DOI: http://dx.doi.org/10.5410/wjcu.v4.i2.78

INTRODUCTION

Prostate biopsy is currently an indispensable method for
the diagnosis of the prostate cancer and the transrectal
approach is most commonly used by European urolo-
gists™ 1, Even if transrectal biopsy of the prostate (TR-
PB) is generally considered a secure method, it may
be accompanied by several clinical complications, like
bleeding due to the biopsy trauma or, more frequently,
infective complications ranging from asymptomatic
bacteriuria to symptomatic urinary tract infections and
sepsit™. Although infective complications after TR-PB are
well identified and a recent systematic review showed a
significant reduction in the risk of bacteriuria compared
with placebo™, an higher rate of infective complications
after transrectal biopsy of the prostate has been recently
reported in several countries!®”), Today, the infective
complications after TR-PB represent an important
challenge for the urologist and a life-threatening risk
for the patient, in particular due to the increased rate of
antibiotic resistant bacteria.

STATE OF ART: INTERNATIONAL

GUIDELINES

The European Association of Urology (EAU) guidelines
suggests using fluoroquinolones and trimethoprim/
sulfamethoxazole as appropriate antibiotics for proph-
ylaxis®, Moreover, the best practice policy statement
on urologic surgery antimicrobial prophylaxis, edited
by American Urological Association, suggest to perform
antibiotic prophylaxis in all patients by using ciprofloxacin
in single dose!®. However a recent survey showed
a total of forty-eight diverse schedules utilizing 13
different antibiotics, ranging from a single oral dose of
ciprofloxacin before TR-PB, to intravenous cefuroxime
and enema with metronidazole before the procedure,
with subsequent doses of oral cephalexin™®'®'*), There are
huge cost variations among the prophylactic regimens!®.
In this sense, there is a clear lack of standardization of
antibiotic prophylaxis for transrectal prostate biopsy. The
favorable pharmacokinetic and pharmacodynamic charac-
teristics of fluoroquinolones are important reasons for the
recommendations given in the EAU guidelines on prostate
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biopsies™. Fluoroquinolones reaches high concentrations
in prostate tissue and prostatic secretions'®. Moreover,
orally administered fluoroquinolones reach high
concentrations in the prostate tissue that are sufficient
for the treatment of chronic bacterial prostatitis**!,

ACTUAL SCENARIO: THE INCREASING
NUMBER OF INFECTIVE COMPLICATIONS
AND THE ROLE OF EMERGING
RESISTANT BACTERIAL STRAINS

Despite fluoroquinolones being the most prescribed drug
for TR-PB prophylaxis, in line with EAU guidelines®, the
hospital admissions due to complications after TR-PB
have significantly increased during the last 10 years!*?.,
The recently published results of the Global Prevalence
Study of Infections in Urology study found a high rate
of symptomatic urinary tract infections (5.2%) and a
significant rate of hospitalization (3.1%)™.. Interesting,
in the same study, Wagenlehner et al® reported that
fluoroquinolones were used in 98.2% of patients, in
accordance with the EAU guidelines, but the resistance
rate against fluoroquinolones was seen in 60% of all
isolated bacterial strains. Now is the time to ask what the
clinical consequences of these data are. Several studies
showed that the higher risk of infection is due to an
increase in ciprofloxacin resistance in Escherichia coli and
hence a associated reduce in the efficacy of prophylaxis
with ciprofloxacin in patients undergoing TR-PB™*. The
current increasing rate of fluoroquinolone resistant
organisms has become a significant contemporary health
crisis. This emergency is due both to the abuse and over-
prescription of antibiotics and the limited development
of new molecules with subsequent reduced number
of new antibiotics in the pipelines of pharmaceutical
companies™®, Some authors hypothesize that the
observed increase prevalence of ciprofloxacin resistant
Escherichia coli strains isolated from patients with urinary
tract infections reflects changes in the strains colonizing
the patients’ gastrointestinal tracts™. In fact, a recent
study showed that 22.0% of patients who had undergone
TR-PB, harbored ciprofloxacin-resistant Escherichia coli
strains!*®l. Moreover, they found that faecal carriage of
Escherichia coli strains resistant to fluoroquinolone was a
important risk factor for infective complications after TR-
PB™,

ALTERNATIVE STRATEGIES TO
DECREASE INFECTIVE COMPLICATIONS

In order to decrease the frequency of infective compli-
cations after prostate biopsy, some strategies have
been purposed and evaluated: (1) risk assessment
for selecting patients at higher risk for infective
complications; (2) microbiological evaluation of the faecal
flora prior to biopsy to identify resistance to specific
agents; (3) number of biopsy cores and the use of
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targeted, image fusion guided biopsies; (4) change of
biopsy route (perineal approach); and (5) alternative
molecules with enhanced susceptibility.

Risk assessment to selecting patients at higher risk for

infective complications

Loeb et af*”! in 17472 men who had undergone prostate
biopsy and 134977 controls, showing that age, race,
region, year, and Charlson comorbidity score are
independent prognostic factors to use for assess the risk
of hospitalization. Moreover, they highlighted other two
independent prognostic factors for developing febrile
complications due to urinary tract infections after TR-PB:
prostate enlargement and diabetes!'”). Moreover, it is well
known that hyperglycemia-related impairment of the
immune response may lead to an increase in post-biopsy
infections!*!. Assessment of comorbidity is important to
identify patients at higher risk of infective complications
after prostate biopsy. Finally, it is well known that the
prevalence of resistant bacteria is different among
countries. For this reason, travelling to countries with
high prevalence of resistant bacteria was associated
with colonization and may be considered a risk factor
for developing infective complications after prostate
biopsy. However, we have no data about it in the current
literature.

Microbiological evaluation of the faecal flora prior to
biopsy to identify resistance to specific agents

Based on the previous evidences, some researchers
proposed doing rectal swab culture test before prostate
biopsy to isolate and characterize all fluoroquinolone-
resistant strains from patients’ rectal flora™®. In line with
this hypothesis, Taylor et a® planned a longitudinal
cohort study of 457 men receiving targeted antibiotic
prophylaxis based on microbiological evaluation of
the rectal flora as compared with empirical antibiotic
prophylaxis. They did not find any statistically significant
differences between the two groups in terms of number
of infective complications. On the other hand, the
targeted antibiotic prophylaxis obtained a cost saving
of $4499 due to the prevention of a significant number
of infectious complications after the proceduret®, In
particular, they found a cost benefit ratio of 38:1 if
compared to the indiscriminate use of fluorquinolone-
based antibiotic prophylaxis®. Moreover, Williamson
found that a specific fluoroquinolone-resistant Escherichia
coli strain (E. coli ST131) was an significant cause of
sepsis after TR-PB!*®!, These reports have significant
clinical relevance and should be taken into account as
it has been shown that faecal fluoroquinolone resistant
Escherichia coli can be selected even by only one dose
of oral 500 mg ciprofloxacin given as prophylaxis before
transrectal biopsy of the prostate®®. Furthermore,
the use of fluoroquinolones in the 6 mo period before
prostate biopsy has also been shown to be associated
with a higher risk of faecal carriage of fluoroquinolone-
resistant Escherichia coli strains®. Recently, Taylor et
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al*"! evaluated the prevalence of ciprofloxacin-resistant
strains in patients who had undergone TR-PB and
estimated the subsequent risk of infectious complications
after TR-PB with peri-operative ciprofloxacin prophylaxis.
They collected a pre and post biopsy rectal swab and
urine culture and analyzed the susceptibility to the most
commonly used antibiotics™™". Among 865 investigated
patients, Escherichia coli was the most common strain
(80.9%) and accounted for 90.6% of ciprofloxacin
resistant specimens while the rate of ciprofloxacin-
resistant coliforms in general was 19%™!., Infectious
complications occurred in 3.6% of patients and 48%
of these patients had ciprofloxacin resistant bacteria
at pre-biopsy microbiological evaluation of the rectal
flora. Their findings strongly indicate that the increasing
prevalence of infection rate after TR-PB is due to an
increasing prevalence of ciprofloxacin-resistant E. coli
in the rectal flora™", Paralleling the worldwide increase
of fluoroquinolone resistance in enterobacteria faecal
fluoroquinolone-resistant bacteria can indeed explain
the increase of infective complications after TR-PB™.. But
what about giving a course of a customized prophylaxis
regimen prior to a transrectal prostate biopsy based
of the findings of the microbiological evaluation of the
rectal flora? Some aspects should be addressed. Firstly,
rectal swab would represent a significant difficulty for
clinical microbiology laboratories and might fail to identify
ciprofloxacin-sensitive isolates with intermediate MICs.
Secondly, there is a relative instability of ciprofloxacin
in specific microbiological procedures, and there is no
commercially accessible ciprofloxacin containing media™®.

Number of biopsy cores and the use of targeted, image
fusion guided biopsies

Recently, some authors have addressed the importance
of the number of biopsy cores taken. Wagenlehner et
al®! identified the number of biopsy cores to be the only
important risk factor for the development of symptomatic
urinary tract infections after prostate biopsy. This finding
was confirmed by Dodds et a/*® who observed an
increased rate of complications after prostate biopsy in
2080 patients, highlighting the number of biopsy cores
as one of the main risk factor for patients’ hospitalization.
On the other hand, a randomized trial of 6 vs 12 core
biopsies reported no significant differences in terms
of febrile complications'®!. The authors concluded
that prostate biopsy with 12-cores is generally well
tolerated and can be safely performed with no significant
difference in pain or morbidity compared to the
procedure with 6-cores™. The jury is still out regarding
the importance of number of biopsies for the risk of
infective complications.

Change of biopsy route (perineal approach)

Even if several authors showed that no important
differences in the number of complications were found
between the transperineal or transrectal approach,
the transperineal approach has been considered an
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alternative strategy to decrease the infective compli-
cations™*****], Recently, Grummet et af*®, evaluating the
rate of hospital admission for sepsis after transperineal
biopsy of the prostate, found that the rate of hospital re-
admission for infective complications was zero. Moreover,
the international data suggested a negligible rate of
sepsis by using transperineal biopsy™”. In conclusion,
although transrectal prostate biopsy is handy, inexpensive
and quick to perform, the transperianeal road should
now be considered as an alterative approach, not only
to patients undergoing repeat prostate biopsy, but also to
all patients in whom a high risk of infective complication
has found.

Alternative molecules with enhanced susceptibility

Another important aspect to discuss is an interesting
finding from the Carignan’s study: among Escherichia
coli isolated from all patients who underwent TR-PB and
deemed susceptible to ciprofloxacin, the MIC increased
during the latter period!*. As already suggested
by others, an increasing fluorquinolones resistance
and creeping MICs call for a reassessment of the
current recommendations on antibiotic prophylaxis®®®.
However, the use of alternative antibiotic prophylaxis
should still be based on the susceptibility of the most
common pathogens and the pharmacokinetic diffusion
of the antibiotic within the prostate tissue!®. The
rising resistance to fluoroquinolones, in particular to
ciprofloxacin, is the most likely cause of the increasing
prevalence of infective complications after TR-PB and
new strategies for antibacterial prophylaxis need to be
purposed. As reported in several studies, Escherichia
coli accounts for most of the positive cultures in patients
who had undergone TR-PB, and displays a high levels of
antimicrobial resistance””. The authors stress that the
highest rates of resistance was seen for trimethoprim
sulfamethoxazole and amoxicillin, a fact suggestive of
that these molecules should not be used for prophylaxis
before the biopsy of the prostate”?**°!, An alternative
strategy is to try and obtain better treatment through
the use of more extended antimicrobial prophylaxis™.
However, this suggestion should be met with caution,
due to the risk of collateral damage and the actual need
for lowering the use of broad spectrum antibiotics®”’.
Another valid option could be the use of antibiotics with
low profile of resistance, such as fosfomycin trometamol.
Fosfomycin is a candidate alternative agent for antibiotic
prophylaxis in TR-PB having showed elevated activity
against MDR Gram-negative bacteria and favorable
pharmacokinetic parameters, including an elevated
penetration into prostatic tissue®>*". In a recent review
paper Wagenlehner et al* argued that fosfomycin
trometamol 3 g orally 3 h before and 24 h after, could
be used as prophylaxis during traumatic endourological
interventions and surgical procedures. For diagnostic
procedures one single oral dose might be an alternative
if perioperative antibiotic prophylaxis is indicated. Further
studies are required in order to settle the role fosfomycin
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trometamol in the antibiotic prophylaxis before prostate
biopsy. New evidence calls for re-consideration of clinical
practice and development of better preventive strategies
against infectious complications in patients undergoing
transrectal prostate biopsy.

From all these evidences it is clear that prostate
biopsy policy should be totally revised in order to obtain
acceptable prospective results in terms of infective
complications, costs saving and patient compliance as
recently suggested by Wagenlehner et af*®.. In conclusion,
before prostate biopsy is decided a exhaustive history
should be taken with special attention to risk factors for
infectious complications (i.e., diabetes) and for harboring
resistant strains (i.e., recent hospitalization, travel to
certain geographical regions or antibiotic use)!'’*%3*3,
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Abstract

The International Consultation on Urological Disease
have recently published comprehensive conclusions,
based on evidence reviewed by eight committees, on
aspects of male lower urinary tract symptoms (LUTS).
In this review, we summarise the conclusions from four
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of the committees, namely, the evidence regarding
the epidemiology of male LUTS, patient assessment,
nocturia and medical management. It is indisputable
that with an expanding and ageing global population the
prevalence of male LUTS is likely to increase. Therefore
symptom prevention and preservation of quality of
life (QoL) feature highly in the guidelines. There are
now a number of different medical options, proven to
lead to significant improvements in symptom scores,
flow rate and QoL available to men with LUTS. Meta-
analyses have shown the benefits for alpha blockers,
antimuscarinics, 5-a. reductase and phosphodiesterase-5
inhibitors. High level evidence also exists for combin-
ations of all of the above with alpha blockers and so
men with concomitant storage symptoms, prostate
volume > 30 mL, PSA > 1.4 or erectile dysfunction may
be considered for combination treatment of an alpha
blocker with an antimuscarinic, 5-o reductase inhibitor
or phosphodiesterase-5 inhibitor respectively. In an era
of personalised medicine, appropriate patient selection
is likely to provide the key to the most effective clinical
management strategy.

Key words: International consultation; Antimuscarinic;
Male lower urinary tract symptoms; Guidelines; Nocturia;
Epidemiology; 5-a reductase; Phosphodiesterase-5
inhibitors; Alpha antagonist

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Men with lower urinary tract symptoms (LUTS)
should be assessed not only for symptom severity and
bother but also for risk of progression. Men with a PSA >
1.4 or a prostate larger than 30 mL should be considered
for therapy to reduce prostate volume. With the options
for management of men with LUTS also involving anti-
muscarinics, B3 agonists, phosphodiesterase inhibitors
and a plethora or surgical options, a personalised
approach is required. This is intended will lead to
greatest patient satisfaction and improvement in quality
of life.
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INTRODUCTION

The International consultation on male lower urinary
tract symptoms (LUTS) took place in Fukuoka, Japan
between 30" September and 4™ October 2012. This
was under the auspices of the Societe Internationale d’
Urologie. One of the authors of this review was the co-
chair for the consultation, which consisted of more than
50 international experts in LUTS.

Committees reviewed the evidence for eight different
aspects of male LUTS. These included; epidemiology
and natural history, aetiology and patient assessment,
nocturia, sexual dysfunction, surgical therapies, detrusor
underactivity, chronic pelvic pain and medical treatments
for male LUTS.

For each topic, specific questions were raised by the
committee members, followed by analysis and grading
of the literature using the recommendations from the
Oxford centre for evidence based medicine. In this article
we hope to summarise the conclusions of four of the
committees in the consultation regarding male LUTS.
More information regarding the full guidelines can be
found at the following address: http://www.icud.info/
publications.html.

EPIDEMIOLOGY AND NATURAL HISTORY

The majority of epidemiological studies assessing LUTS
have reported prevalence of symptoms in a population
which tend to vary due to the methodology of data
acquisition. Prevalence estimates for an elevated
International Prostate Symptom Score (IPSS) score
above eight range from 16% to 52%!"*. A pooled
analysis of 126 studies has shown an increase in
urinary incontinence prevalence with age from 21% to
32% for elderly men™. The prevalence of daily urinary
incontinence in this analysis was reported at 9%.

More recent studies have assessed the individual
symptoms captured in the IPSS with a more complete
analysis of storage, voiding and post micturition
symptoms as defined by the International Continence
Society (ICS)™®”). Nocturia and terminal dribbling are the
most commonly reported storage and voiding symptoms.
However, LUTS more often occur in clusters than in
isolation, with overactive bladder (OAB) accounting for
a prevalence of 10% to 25% as a cluster of urgency,
frequency with or without nocturia™.

The longest follow up study of the prevalence of
symptoms has shown a significant increase in LUTS
over an 11 year period with a mean annual incidence
of 3.7% for OAB and 0.8% for incontinence’®. In a
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systematic review, 21 population based cohort studies
were identified which looked at the natural history of
LUTS™, Of these only five included men with LUTS with
no studies looking at symptoms in men younger than
40 years. Urinary flow rates have also been shown to
decrease from age 50™",

Moreover, the importance of these symptoms in
relation to effects on quality of life QoL and treatment
seeking has been reported to be 50% and 20%
respectively!?. This suggests that not all symptoms
require treatment from the individual’s perspective and
prevalence data may over-estimate true symptomatic
burden.

The most well reported risk factor found to be
associated with the development of LUTS is age'™’.
Although LUTS are often considered a part of ageing,
certain modifications to the behaviour of older men
have been shown to alter this risk. Physical activity
has been found to be protective reducing risk by 29%,
whereas a BMI > 30 raises the risk of LUTS by 41%",
Associations between metabolic syndrome and LUTS
have shown mixed correlations with some studies
reporting no association">'®!, Foodstuffs associated with
LUTS include, dietary sodium, high doses vitamin C and
a high alcohol intake™’*®. A recent meta-analysis has
assessed genetic polymorphisms associated with male
LUTS™. The rs731236 variant of the vitamin D receptor
was found to have a consistent protective effect against
LUTS in different populations. The genomic approach
is only beginning to reveal the potential inherited risks
in developing LUTS. Conclusions from this section are
shown in Table 1.

AETIOLOGY AND PATIENT ASSESSMENT

In order to describe the aetiology of LUTS, the committee
firstly define what normal LUTS function should include.
The Dutch population based Krimpen study provides
good estimates of frequency and voided volumes. A
frequency of greater than eight in 24 h is considered
high and an average void of 246 mL is reported for men
50-78 years™. It is suggested that a cut off of eight
voids/d is not utilised as this may vary depending on
age, social and climacteric factors. The maximal voided
volume (formerly known as functional bladder capacity)
was found to be 400 mL.

Frequency with a reduced voided volume has a
number of explanations, which include; detrusor overa-
ctivity (DO), significant post voiding residual volume,
inflammatory bladder conditions, malignant bladder
conditions, fear of incontinence or retention and sensory
bladder dysfunction. If the bladder capacity is also found
to be reduced under general anaesthesia then this may
be due to fibrosis or inflammation or may be seen post
radiotherapy or following surgery leading to a reduced
capacity bladder.

Urgency is the hallmark symptom of OAB symptom
syndrome and the symptom therefore has the same
prevalence as OAB. Strictly, there is no gradation of the
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Table 1 Conclusions for epidemiology section

Ul has a prevalence of 21%-32% in elderly men
OAB symptom cluster occurs in 10%-25%of men
Age is the strongest risk factor for LUTS

LUTS: Lower urinary tract symptoms; OAB: Overactive bladder; Ul:

Urinary incontinence.

symptom and it is defined, at least by the ICS, as an all
or nothing sensation®®!. The ability to defer micturition
from the onset of urgency and the time between
symptoms will clearly affect an individual’s QoL. Factors
influencing the occurrence of incontinence include
urethral sphincter tone, mobility and toilet access.

In two-thirds of patients with OAB, DO may be
observed on urodynamic assessment. The aetiology of
DO has many proposed mechanisms. The two main
mechanisms are neurogenic and myogenic. With
neurogenic aetiologies, the cited evidence links to the
appearance of DO with spinal and suprapinal pathologies
secondary to activation of C-fiber afferents!?, With
the myogenic theory, patchy denervation of muscle is
proposed to lead to increased spontaneous contractions
of detrusor muscle™. Another potential aetiological
contributor is detrusor ischaemia. Ischaemic bladders
have been shown to have increased DO in a rabbit model
of iliac artery injury®®". Other mechanisms include the
degeneration of post synaptic nerves in the detrusor
muscle and excess release of neurotransmitters and
reactive oxygen species from ischaemic muscle.

Similar to all national and international guidelines,
the consultation recommends a relevant history and
clinical examination of the male with LUTS. The clinical
examination should include a digital rectal examination of
the prostate. Thereafter, a useful tool in assessing LUTS
is the frequency- volume chart which has been shown
to have greater accuracy over questionnaires®”!. The
optimal duration of the frequency-volume recordings is
still under debate with longer periods offering more data
but risk non-compliance®. Generally, a 3 to 7 d chart is
considered acceptable.

The use of the IPSS is also recommended as it has
been tested psychometrically, is responsive to change
and has been used extensively. It is however, not disease
specific and therefore not a diagnostic tool and only
3 of the questions deal with the bothersome storage
symptoms. It also correlates poorly with urodynamic
assessment?”, It also does not assess urgency incon-
tinence. Other questionnaires designed specifically for
male LUTS include the ICIQ questionnaires and the Dan-
PSS. These have been psychometrically tested. The
ICIQ-MLUTS contains 22 questions and has been shown
to be responsive to change'®. Similarly the DAN-PSS has
good test-retest validity and also is unique as it derives
a score by multiplying the bother caused by symptoms
with severity'.,

The use of urinalysis in the assessment of men with
LUTS has received some thought recently due to the lack
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of evidence of clinical benefit. However, it is recognised
as a cheap and non-invasive test which could rule out
potentially life threatening causes and so remains in the
guidelines.

The medical therapy of prostatic symptoms study has
shown that the risk of developing renal impairment from
LUTS to be < 1% and therefore it was recommended
that renal function should not be assessed as routine in
men with LUTS®. However, a recent Korean study has
reported a reduction in GFR with severity of LUTS in older
men and therefore it is kept in the guidelines®!.,

Serum PSA may be measured for two reasons, to
screen for prostate cancer or to guide discussions regar-
ding progression of LUTS. To date there is no consensus
on the use of PSA to screen for prostate cancer but its use
in detecting men at risk of progression is recognised”.
Therefore it is recommended for men according to
national guidelines.

Post void residual urinary volume assessment and
uroflowmetry are simple non-invasive office based
assessments which are recommended based on expert
opinion. Neither can distinguish between detrusor
underactivity and bladder outflow obstruction. However,
a significantly elevated post void residue may lead to
harmful sequelae.

A myriad of imaging modalities have been reported
to be useful in the assessment of the male with LUTS.
Ultrasound assessment of prostate size, prostatic pro-
trusion/angle and bladder weight/thickness are discussed.
Their reproducibility, standardisation, sensitivity and
specificity are inferior to formal urodynamic assessment
and therefore these have not been recommended in the
guidelines™?.

Urodynamic assessment should always be performed
according to good urodynamic practice guidelines. Due
to its invasiveness its use should be restricted to men
where a diagnosis is required or where the findings will
change management. In addition, it may be useful to
obtain information about other aspects of LUT function
and dysfunction. It is also recommended to understand
reasons behind treatment failure.

The committee discuss the usefulness of diagnosing
DO. It is argued that 60% of OAB dry and 84% of OAB
wet men have DOP*. Also 15% of healthy individuals
will show this sign on urodynamic assessment™. The
finding, if associated with bladder outflow obstruction
may resolve in 50%-70% of cases after a TURP™®,
The reproducibility of this finding is also questioned™”,
Therefore the use of urodynamic assessment should be
undertaken by a clinician with sufficient understanding
and clear questions in mind.

The more definitive use of urodynamics is in the
assessment of obstruction and detrusor underactivity.
The ICS nomogram is recommended for distinguishing
these with the bladder outflow obstruction index being
the important calculated parameter. During repeat testing
only 1% of men changed category from obstructed to
non- obstructed. The diagnosis of detrusor underactivity
is reported to be under-recognised. In a study of 2066
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Table 2 Conclusions for assessment section

History and examination are mandatory

Frequency volume chart is recommended for 3-7 d

The IPSS is recommended but it is not disease specific

Urine dipstick assessment is recommended to exclude serious
underlying conditions

Serum creatinine estimation is still recommended

PSA should be performed according to national guidelines

Flow rate and post void residual estimation are recommended

Prostatic protrusion/angle and bladder weight/thickness are inferior to
cystometry

Cystometry should be limited to men where a finding will change
management

IPSS: International Prostate Symptom Score.

neurologically normal individuals 224 were shown to
have this urodynamic finding®®. These men were shown
not to benefit from bladder outflow obstruction surgery.
Conclusions from this section are reported in Table 2.

NOCTURIA

Nocturia is likely to occur consequent upon a spectrum
of clinical conditions. The agreed terminology states one
should wake to void with the intention of returning to
sleep. Clearly, an adjustment is required for those who
work night shifts or those who sleep for short intervals.
Nocturia not only impacts upon sleep and QoL but has
also been shown to affect morbidity and mortality. In a
Japanese study, nocturia twice at night doubled the risk
of fractures and mortality™. Its association with daytime
fatigue, reduced work productivity and reduced vitality is
also recognised>*",

In the assessment of men with nocturia, it is imper-
ative to differentiate those with nocturnal polyuria (>
20% and 33% of urine output during sleep relative to
the day in young and older individuals respectively)®".
Another important parameter is the maximum voided
volume (functional bladder capacity). If nocturnal urine
production is greater than functional bladder capacity
then an individual will be forced to wake from sleep to
void. Another classification proposed by the committee
is the division into pathological and non-pathological
nocturia. The latter essentially involves waking for
another reason such as external noises which lead to a
convenience void. Conversely, the former occurs due to
medical factors affecting sleep or urine storage.

Pathological nocturia may be divided into five cate-
gories: (1) reduced bladder capacity; this may be due
to bladder fibrosis, previous surgery, radiation, OAB
syndrome and bladder outflow obstruction; (2) global
polyuria; this is often due to an undiagnosed endocrine
abnormality such as diabetes mellitus, diabetes insipidus,
polydipsia, hypercalcaemia or pharmacotherapy; (3)
nocturnal polyuria which may be secondary to con-
gestive cardiac failure, autonomic neuropathy, hypo-
albuminaemia and nephrotic syndrome. Other causes
include disruption to the secretion of vasopressin, drugs
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and obstructive sleep apnoea; (4) sleep disorders
including insomnia, sleep walking and drugs; and (5)
mixed disorders resulting from a combination of the
above.

When assessing a patient with nocturia it is also
desirable to investigate risk factors. In the Finnish
Nocturia and Overactive bladder study half of men with
benign prostatic enlargement had nocturia*?. Men
with major depression have a 2-6 fold increased risk
of nocturia compared to those without™**¥, Obesity
is also linked with a 2-3 fold risk of nocturia™®. One
in three patients with nocturia in a Finnish study also
reported urgency, however of those with OAB, 50% have
nocturia™.

Very few national and international guideline com-
mittees have developed nocturia guidelines separately to
other LUTS. The Japanese clinical guideline recommends
differentiating nocturia into nocturia only, nocturia with
diurnal frequency without other LUTS and nocturia with
diurnal frequency with other LUTS. It is only the latter
category which should be referred to urologists.

Management should follow a stepwise approach.
Conservative measures should include fluid and caffeine
restriction in the evening, leg elevation during the day
and mid-afternoon diuretics and elasticated stockings. A
systematic review has shown no discernible benefit of 5-a.
reductase inhibitors in improving nocturia although it is
accepted some elderly men may see a reduction in nocturia
frequency™®. Alpha antagonists on the other hand
have been shown to decrease nocturia frequency over
placebo™”). However, the majority of studies reporting
this included men with benign prostatic obstruction
symptoms. Combinations of the above two drug classes
have also shown significant benefits for patients with
nocturia. Similarly, the combination of an antimuscarinic
agent and an alpha antagonist has shown clinically
significant improvements over placebo™.

Antimuscarinic agents are only useful in reducing
nocturia when it is associated with OAB“®". In non OAB
patients the benefit is not so apparent. Desmopressin
has been shown in a meta-analysis to safely reduce
nocturnal frequency, delay time to first void and
improve sleep quality®™. In a 12-mo extension study
the reduction in nocturia episodes was still reduced
significantly in 67% of men. The guidelines do however,
recommend monitoring of sodium levels due to the risk
of hyponatraemia. Another pharmacotherapeutic option
includes the use of a diuretic 6 h prior to sleep. This
has been shown to reduce nocturia by 0.5/night over
placebo!l,

Non Steroidal Anti-inflammatory Drugs may reduce
nocturnal frequency but their use beyond 3 mo is
not recommended due to the harms outweighing the
benefits®?. Two phytotherapies have been shown in
randomised trials to lead to a reduction in nocturia
episodes, pygeum africanum and secale cereal®***. The
former was shown to lead to a 19% reduction and the
latter halved the nocturia frequency. The trials included in
these trails are of a short duration, with limited numbers
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Table 3 Conclusions for nocturia section

Nocturia frequency more than twice increases morbidity and mortality
It is important to differentiate nocturia from nocturnal polyuria, global
polyuria and sleep disorders

Drugs shown to improve nocturia include alpha antagonists, and
antimuscarinics, which may be combined

No overall benefit has been shown for 5-o. reductase inhibitors but these
may be useful for some men

Desmopressin has been shown to be beneficial but caution should be
applied in renal failure and elderly patients

Diuretics are useful in specific cases

Benzodiazepines may be used to improve sleep quality

and so the data should be used with caution. Finally,
benzodiazepines may be used to promote sleep. These
are thought to affect nocturia only via an indirect effect
by improving sleep™.

Procedures such as TURP to de-obstruct men with
bladder outflow obstruction have been shown to reduce
nocturia®®. These procedures should not be used in
men without symptoms of obstruction and men should
be counselled about adverse events prior to embarking
upon surgery. Conclusions from this section are reported
in Table 3.

MEDICAL TREATMENTS FOR MALE LUTS

Phytotherapies for the treatment of male LUTS were
reviewed by this committee. The committee ackno-
wledged the large number of publications with phyto-
therapies. Unfortunately the majority suffered from a
lack of scientific rigor. However, some RCT's did exist. Of
the phytotherapies, Serenoa repens (Saw palmetto) was
the most investigated. A meta-analysis which looked at
14 RCT’s showed Permixon (commercially available Saw
palmetto) led to a reduction in IPSS of 4.8, increase in
Qmax of 1.2 mL/s without changes in prostate volume
or PSA™”, The most recent Cochrane review has shown
no significant benefit to LUTS with Serenoa repens and
therefore it is not recommended by the committee®..

Pygeum Africanum has been compared to placebo
in 18 RCT's. It is shown to lead to improvements in
symptoms and flow rate. However, the majority of RCT's
were of a low quality and the results were not reported
in a manner which permitted meta-analysis”®. Similarly,
Secale cereale has been reported in two RCT’s of poor
quality and a meta-analysis was withdrawn from the
literature in 20115,

Four RCT’s have assessed B-sitosterol. The trials
were of moderate quality and showed a weighted mean
difference in IPSS of 4.9 points and improvement in
Qmax of 3.9 mL/s’®”. Mild adverse events were reported.
The long term effects of B-sitosterol remain unknown and
therefore the committee have given no recommendation
to this pending more data. Similarly, Urtica dioica has
been shown to have superiority over placebo in RCT’s of
moderate quality. Improvements in IPSS, Qmax, and
post void residual volume are reported. The agent
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has also been compared to tamsulosin and finasteride
and has been found to be non-inferior® %, No current
recommendation is made pending further data.

The use of a.la and a1d selective blockers are recom-
mended due to reduced systemic side effects. The ala
components work on the prostate and bladder neck and
the a1d on the bladder and spinal cord. Twelve meta-
analyses have shown the efficacy o of blockers™”. Data
on efficacy and adverse events exists to beyond five
years. A new selective o blocker -Silodosin- has shown
significant improvement over placebo in IPSS, Qmax
and also led to better improvement in voiding symptoms
over tamsulosin but higher incidence of retrograde
ejaculation®. Urodynamcially o antagonists lead to
reduction in PdetQmax of 10-20 cm H20 and increase
Qmax by 2-3 mL/s*®.,

In this section, it is acknowledged that the majority of
patients in trails of antimuscarinics are women. Kaplan et
al®®! were unable to demonstrate efficacy with tolterodine
in men with storage symptoms. However, Herschorn et
al® have conducted a meta-analysis of fesoterodine 4
and 8 mg and found a reduction in frequency, urgency
and voided volumes. The risk of retention was not
apparently increased in these studies.

Combination therapy is considered a useful treatment
option in men with both storage and voiding symptoms.
Seven RCT’s have shown the superiority of combination
treatment over single agent treatment and placebo. It is
argued that the symptomatic differences are small but
significant. However, a trial powered to assess perception
of treatment benefit showed a significant difference
suggesting this difference is still important to patients®.
It should also be noted that these trials have selected
men with a predominance of storage symptoms which
should not be generalised to all men with LUTS. In
addition, the majority of exclusion criteria for these trials
include men with a post void residue < 250 mL and it
must be recognised that men with larger residuals have
not been investigated.

Androgens are implicated in the development of
BPH and it has long been known that surgical castration
may relieve urinary retention due to BPO. The use of
luteinizing hormone releasing hormone (LHRH) agonists
has been shown to reduce prostate volume by 25%,
improve the IPSS score and Qmax but requires long
term continuation®”. This is often met with the side
effects of androgen derivation such as reduced libido,
impotency and hot flashes. On the other hand, LHRH
antagonists (cetrorelix and ozarelix) have failed to show
superiority over placebo. Degarelix has not been studied
in a placebo controlled RCT in men with LUTS/BOO. Thus
the recommendation of the committee is that LHRH
agonists may be used in carefully selected men who are
not surgical candidates and LHRH antagonists are not
recommended.

Multiple large RCT’s have demonstrated the efficacy
and safety of finasteride”®’*). The studies quote a
6%-10% risk of sexual dysfunction with placebo having
up to 6% risk. Long term safety up to 10 years has also
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Table 4 Conclusions for medical therapies section

Phytotherapies are not recommended due to evidence from meta-
analysis or poor RCT data

Alpha antagonists are recommended

Antimuscarinic agents have mostly been trialled in women, but there is
evidence to show their efficacy

Men in antimuscarinic trials have a post void residual of <250 mL

Men with a PSA > 1.5 or prostate volume > 30 mL are more likely to
benefit from a 5-o reductase inhibitor

Combination treatments may be suitable for some men

Discontinuation of the 5-a reductase inhibitor is not recommended as
the symptoms are likely to return

Phosphodiesterase inhibitors may be used in men with a combination
of LUTS and erectile dysfunction

LUTS: Lower urinary tract symptoms; RCTs: Randomized controlled
trials.

been shown'?. With finasteride a reduction of 3 point
on the IPSS score is seen from 6 mo through to 4 years.
Also an improvement in Qmax of 2 mL/s is reported.
However, it has been shown that not all men benefit
from finasteride. Meta-analysis has revealed men with a
PSA > 1.5 or prostate volume> 30 mL are more likely to
obtain benefit”. The mean change in prostate volume is
20% and a 50% reduction in PSA after 6 mo. Long term
studies have shown a reduction in acute urinary retention
rates from 2.7% to 1.1%. The proscar long term efficacy
and safety study study revealed a risk reduction of
requiring TURP from 10% to 5%". Clearly, the reduction
of risk for acute retention and need for surgery will
depend on the characteristics of the selected population
and those with a poorer flow rate, larger prostate and
higher PSA are at increased risk of progression and thus
more likely to benefit from this therapy"*.

Dutasteride inhibits both isoenzymes of 5-a reductase
and thus a more profound reduction in intraprostatic
dihydrotestosterone levels is seen (95% vs 70%)",
Similarly multiple RCT’s have demonstrated efficacy in
symptom improvement, flow rate and QoL up to two
years and is summarised in a meta-analysis'”®. An open
label study, where the placebo group were switched to
dutasteride and the dutasteride group continued follow
up, showed lesser improvements in the group which
was switched compared to the group already taking
dutasteride suggesting earlier commencement of the
drug leads to greater benefit than later initiation®®”. All
men selected for the dutasteride studies had a prostate
volume > 30 mL and/or a PSA > 1.5 ng/mL. This may
explain differences between the findings in these trials
compared to those for finasteride.

The Enlarged Prostate International Comparator
Study trial has compared 12-mo outcomes in men rando-
mised to dutasteride or finasteride””). The improvements
in IPSS were 5.8 and 5.5 points and in Qmax 2 and 1.7 mL/s
respectively. Another important study looked at the
effect of discontinuation of finasteride and dutasteride”®.
All participants took either finasteride or dutasteride
with tamsulosin for one year and then stopped the 5-a
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reductase inhibitor. After one year of discontinuation
prostate volume and PSA levels returned to 90%-95% of
baseline. Therefore discontinuation is not recommended.
The PCPT and REDUCE trials reported a relative risk
reduction of 40% of developing clinical BPH with the use
of finasteride over 7 years or dutasteride over 4 years
respectively!”.,

The committee also reviewed the use of phospho-
diesterase-5 inhibitors in men with benign prostatic
obstruction. Four RCT’s have assessed tadalafil, one
sildenafil and one vardenafil. Improvements are shown in
IPSS, Qmax and IIEF scores. Only one study has compared
tadalafil to tamsulosin and shown similar improvements
in IPSS and flow rate between the drugs®. One open
label study has shown continued improvements up to
one year'®!, Adverse events are reported in a meta-
analysis and include flushing, gastro-oesophageal reflux,
headache, dyspepsia, back pain and sinusitis®®.

The combination of alpha antagonists and 5-a
reductase has been reviewed in a recent systematic
review™, Three studies have investigated combination
treatments vs placebo. The largest studies are the
MTOPS and CombAT™"., The former assessed the risk
of progression in 3047 men with moderate to severe
LUTS. The use of doxazosin alone reduced this risk by
39%, finsateride by 34% and combination therapy by
66%. However, the risk of requiring invasive treatment
was only seen to be delayed by doxazosin compared
to finasteride which reduced the risk. The latter study
randomised 4500 patients to one of placebo, tamsulosin,
dutasteride or combination. The major difference
between this and the MTOPS study was the inclusion
of only men with prostate volumes greater than 30 mL
in the CombAT study. In this study, dutasteride was
superior to tamsulosin but only after 18 mo. Combination
was however superior to both individual therapies and
placebo.

There are five non-placebo controlled randomised
studies assessing the use of alpha blockers and phso-
phodiesterase-5 inhibitors as combination therapy
compared in a meta-analysis®. Improvements in IPSS
and Qmax were significantly greater than alpha blockers
alone. More importantly, the combination was reported to
be safe with no reported serious adverse events. Patients
individual circumstances should dictate if combination
therapy and if so which combination therapy is required.
Conclusions from this section are reported in Table 4.

CONCLUSION

We hope to have provided you with the highlights and
evidence from the international consultation on male
LUTS. It is always important to recognise the limitations
of guidelines in that they provide us with up to date
evidence which is stratified by quality but patients in
the majority of RCT’s have been included on the basis
of strict criteria which will not always fit with real life
patients. It is always important to treat the individual
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patient but knowing the evidence behind our decision
making will hopefully lead to better patient care.
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AIM: To compare outcomes using barbed polyglyconate
(V-Loc 180) vs monofilament monocryl suture in forming
vesico-urethral anastomosis (VUA) during robot assisted
radical prostatectomy.

Institutional review board statement: Approved by Human
Ethics and Research committee, Wesley Hospital, Uniting Health
Care reference number 2013.30.102.

Informed consent statement: All study participants, or their ) )
legal guardian, provided informed written consent for robot METHODS: Review of prospectively collected robot

assisted radical prostatectomy prior to study enrollment. assisted radical prostatectomy data between July

2011 and September 2012. VUA technique: VUA was
Conflict-of-interest statement: No potential conflicts of interest performed using 2 cm x 15 cm 2/0 V-Loc 180 continuous
relevant to this article were reported. sutures or 3/0 monofilament monocryl sutures.
Anastomotic integrity was tested intra-operatively with
a water leak test. All patients had a post-operative
cystogram at day 7 to 10.

Data sharing statement: Technical appendix, statistical code, and
dataset available from the corresponding author at docdevang@
gmail.com. Consent was not obtained but the presented data are

anonymized and risk of identification is low. . . .
RESULTS: There were 189 patients in the study with
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CONCLUSION: V-Loc suture significantly reduced
operative time facilitating ease of VUA formation. Overall
functional outcome and urinary morbidity were not
significantly different from the monofilament group.

Key words: Prostatectomy; Prostate cancer; Robotic
surgery; V-loc, Monocryl; Anastomosis; Operative time;
Gleason score; Prostate volume; Incontinence
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Core tip: The V-Loc suture was found to significantly
reduce the operative time and facilitate ease of vesico-
urethral anastomosis formation. The overall functional
outcome and urinary morbidity were not significantly
different from the conventional monofilament group.

Desai D, Lah K, Chabert C, Gianduzzo T. Barbed polyglyconate
vs monocryl suture in vesico-urethral anastomosis during robot-
assisted radical prostatectomy. World J Clin Urol 2015; 4(2):
92-96 Available from: URL: http://www.wjgnet.com/2219-2816/
full/v4/i2/92.htm DOTI: http://dx.doi.org/10.5410/wjcu.v4.i2.92

INTRODUCTION

Robot-assisted radical prostatectomy (RARP) is a
common procedure for the management of localised
prostate cancer. The formation of vesico-urethral
anastomosis (VUA) is an aspect that remains a challenge
in RARP. Commonly, a running continuous single knot
VUA is implemented as described by Van Velthoven™.
However, this can be challenging to perform, and the
monofilament suture may slip as the anastomosis is
fashioned. Accordingly the surgeon must constantly
check suture tension to avoid urine leaks.

The V-Loc 180 is a unidirectional barbed (40 barbs
per inch), self-anchoring suture (Covidien, Mansfield,
MA, United States), a polyglyconate suture composed
of a 180-day absorbable copolymer of glycolic acid and
trimethylene carbonate. The barbs prevent sliding of the
suture from the tissue whilst providing evenly spread of
tension with its barbed points.

The unidirectional barbed suture has been introduced
in plastic surgery and has demonstrated good results
in tissue apposition and healing™?. As such it is an
appealing choice for VUA formation. Evidence suggests
that this suture affords an effective anastomosis with
adequate tension without ischaemia or inflammation™>.
With its relative ease of use, it has also been shown
to decrease the time to perform VUA in robot-assisted
radical prostatectomy™*.

This study aims to report the outcomes of using
a barbed suture, V-Loc 180, compared with the conv-
entional monofilament monocryl in forming the VUA in
RARP performed by two surgeons in a private hospital
setting in Australia.
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MATERIALS AND METHODS

This was a prospective study of patients undergoing
robot-assisted radical prostatectomy by two urologists
at a private hospital in Brisbane, Australia. The hospital
committee approved ethics for the study. Consecutive
patients undergoing VUA using V-Loc 180 suture and
conventional 3/0 monocryl were included from the
study period between July 2011 and September 2012.
Demographics [age, body mass index (BMI), prostate
specific antigen (PSA)] and perioperative data (operative
time, blood loss, pathology, anastomosis leak, contin-
ence, complications) were collected for analysis.

VUA technique

Following bladder neck reconstruction and the completion
of a posterior rhabdosphincter reconstruction (Rocco
stitch) where appropriate, vesico-urethral anastomosis
was performed using 2 cm x 15 cm 2/0 V-Loc 180
continuous sutures or 3/0 monofilament monocryl su-
tures. Anastomotic integrity was tested intra-operatively
with a water leak test. All patients had a post-operative
cystogram at day 7 to 10.

Statistical analysis

Statistical analysis was carried out using mean + SD
for age, BMI, PSA, prostate volume. Median and interqu-
artile range was used for other data. Where appropriate,
student t-test and Mann-Whitney Wilcoxon (operative
time and blood loss) tests were used. Fisher Exact
test was used for anastomotic leak comparison. The
categorical variables was analysed with ;° test. The P
value was set as < 0.05. Analysis was performed by
Devang Desai and Kevin Lah.

RESULTS

There were 189 patients who underwent robot-assisted
radical prostatectomy during the study period who were
included. One hundred and thirteen patients had VUA
formed by V-Loc suture and 76 patients via monocryl
suture. The age, BMI and PSA for the two groups were
similar in characteristics (Table 1).

The V-Loc group had a median operative time of 130
min whereas the monocryl group had 145 min which was
statistically significant (P < 0.001). The median blood
loss for both groups was 200 mL with no significant
difference (P = 0.260). The pathology results of the 2
groups were similar (P = 0.537). In the V-Loc group, 70
patients (62%) had pT2 disease with a 2.9% positive
margin rate and 43 patients (38%) had pT3 disease
with a 42% positive margin rate. The monocryl group
had 51 patients (67%) with pT2 disease with a 0%
positive margin rate and 25 patients (33%) with pT3
disease and a 36% positive margin rate. There were 4
patients in the V-Loc group with radiological urinary leak
and 2 patients in the monocryl group. However this was
not statistically significant (P = 1.00) and all patients
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Table 1 Demographics

Analysis (7 = 189) V-loc (# = 113) Monocryl (n = 76) P value

Age (yr) 61.09 + 6.36 61.45 +6.95 0.6439
BMI (kg/m’) 27.67 +3.89 27.65 +3.09 0.9686
PSA (ng/mL) 6.98 +4.67 6.41+274 0.3443
Median prostate 48 (38.87- 56.85) 46.7 (40-57.5) 0.97606

volume (mL)

BMI: Body mass index; PSA: Prostate specific antigen.

Table 2 Operative data 7 (%)

Analysis (m = 189) V-loc (m = 113) Monocryl (n = 76) Test
Study demographics Median IQR  Median IQR P value
Operative time (min) 130 100-150 145 125-180 < 0.001
Blood loss (mL) 200 100-350 200 120-400 0.26
Gleason score

3+3 4 1

3+4 59 40

4+3 21 22 0.224

4+4 1 1

4+5 26 9

5+4 2 3
Pathology 0.537

pT2 70 (62) 51 (67)

+ ve margin status 2(2.9) 0(0)

pT3 43 (38) 25 (33)

+ ve margin status 18 (42) 9 (36)
Radiological leaks 4(3.5) 2(2.6) 1.00
3 mo continence 0.726

0 pads 68 (60) 50 (65)

1 pad 31 (27) 19 (25)

2 pads 12 (11) 5(7)

3 or more pads 2(2) 2(3)

IQR: Inter quartile range.

improved with conservative management. Two patients
required catheterisation for 7 d and one patient for 12 d.
There were no dlinically significant leaks in both groups.
At 3 mo, the continence rate was similar for the 2 groups
with 68 patients (60%) in the V-Loc group being pad-
free continent and 50 patients (65%) in monocryl group.
Thirty-one patients (27%) in the V-Loc group required
1 pad per day and 19 patients (25%) in the monocryl
group. 12 patients (11%) in the V-Loc group required
2 pads/d and 5 patients (7%) in the monocryl group. 2
patients in each V-Loc and monocryl groups required 3
or more pads, 2% and 3% respectively (Table 2).

The aim of the study was not to examine potency
and that we do not have meaningful long term 12 mo
potency data as we were only examining the perfor-
mance of the anastomosis. However, there were no
cases of urethrovesical anastomotic stenosis in this study.

A detailed cost-benefit analysis was not the focus of
this study. None-the-less it is worth noting that at our
institution, the cost of a single V-Loc suture is $AU28.67
compared to that of Monocryl at $AU10.59. However use
of the V-Loc was associated with a significantly shorter
operating time. Given that the running costs of an
operating theatre are around $AU22.00 per minute, this
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reduction in operating time offsets the increased suture
cost and indeed may translate into cost savings for the
hospital through increased efficiency.

DISCUSSION

Barbed suture is commonly used in the formation of VUA
in RARP. The results demonstrated in this study were
comparable to that of the literature since its introduction
in urology for the VUA formation in RARP ™',

Williams et al? compared the use of one of the first
barbed polyglyconate suture materials in the market
to the standard polyglactin 910 suture (Vicryl, Ethicon,
Somerville, NJ, United States) in the formation of VUA
during RARP. Although the VUA time was statistically
reduced in the barbed suture group, there was no
difference in the overall operative times. With their initial
experience, barbed suturing was reported to be more
costly and required technical modification to avoid over-
tightening, delayed healing and longer catheterisation
time. They found that more patients in the barbed suture
group had contrast extravasation on day 8 cystogram.

Conversely, Tewari and colleagues demonstrated
that the barbed suture, V-Loc, was feasible in formation
of the VUA in their study by comparing 50 consecutive
patients undergoing RARP with V-Loc and 50 patients
with the conventional monofilament suture prior to this
new technique™. The V-Loc group had a significantly
shorter posterior reconstruction and VUA times. The
median operative time was 106 min for the V-Loc group
with estimated blood loss of 150 mL. Only one patient in
the V-Loc group had a small urinary leak which resolved
with conservative measures. The conclusion was that a
barbed suture was effective in improving operative times
but needed further follow-up for urinary leak rates and
functional outcomes.

Similarly, Zom et ai™* found this novel technique to
be safe and efficient. Their case series of 30 consecutive
patients showed a mean operative time of 166 min, VUA
time of 11.3 min and posterior reconstruction time of 3.3
min. They implemented Lapra-Ty clips, an absorbable
anchoring device at the ends of V-Loc sutures to prevent
slippage. The 3 mo pad-free continence was 65%, which
was comparable to our 60%. Zorn et al”! later published
a prospective randomised controlled trial comparing V-Loc
with standard monofilament suture in RARP. Although
the total operation time was similar for both groups, the
VUA time was significantly less in the V-Loc group. The
3 mo pad-free continence rate was better than their
previous result with 81% in the V-Loc group and 76%
in the monofilament group. Their overall conclusion was
that use of barbed suture, V-Loc, was more efficient and
cost effective, especially in minimising nurse set-up time
and avoiding the use of absorbable suture clips.

Sammon et a*® similarly performed a randomised
controlled trial comparing barbed vs standard monofila-
ment sutures in RARP. In their multi-surgeon trial, 33
patients underwent V-Loc VUA and 31 patients had the
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conventional monofilament VUA. Similar to the literature,
the authors found the new barbed suture to be safe
and efficient in reducing the VUA time. Their median
operative time was 184 min and 201 min for the V-Loc
and monofilament groups, respectively. Six week pad-
free continence rate was 51.6% for the V-Loc group and
50% for the monofilament group.

Furthermore, Massoud and team in France demons-
trated that the V-Loc suture was effective and economically
sound in VUA formation during RARP, whilst showing no
difference in continence rates and complications compared
with the conventional monofilament suture™™. There have
been many studies favouring the use of barbed suture in
VUA during RARPY#14,

Interestingly, Manganiello et a** found no difference
in VUA time between barbed suture and standard
monofilament suture in their prospective study of 35
patients in each group. The authors commented that the
involvement of residents in operative cases could have
contributed to the lack of difference. Other outcomes of
urinary morbidity was comparable to the control group
and the authors state that they prefer the use of V-Loc in
VUA as it obviates the need for an assistant to follow the
suture to continually reapply tension to previous throws.

Our outcomes of operative time, blood loss and
urinary morbidity are comparable to that of the literature.
We have found that the V-loc suture simplifies the
formation of the VUA and allows the anastomosis to
be fashioned with confidence. Whilst the suture can
be brittle, careful handling of the needle only, while
minimizing direct handling of the suture itself has
minimised any issues related to the suture snapping.
One could also be concerned with regard the potential
for a cheese-wire effect to occur when tension is present.
However, in such cases the suture has been particularly
useful as it keeps the anastomosis nicely together, while
monofilament sutures by comparison would slip. It is
important though to ensure that the suture is drawn
through at right angles to the tissue to mitigate any
cheese-wire effect. Limitations of the study include its
relatively small sample size and lack of randomisation.
None-the-less the series demonstrates the usefulness
of the V-loc suture in VUA formation in a local Australian
series.

In conclusion, the V-Loc suture was found to signifi-
cantly reduce the operative time and facilitate ease of
VUA formation. The overall functional outcome and
urinary morbidity were not significantly different from the
conventional monofilament group.

COMMENTS

Background

Barbed suture is commonly used in the formation of Vesico-urethral anasto-
mosis (VUA) in robot-assisted radical prostatectomy (RARP). The results
demonstrated in this study were comparable to that of the literature since its
introduction in urology for the VUA formation in RARP.

Research frontiers
Larger randomized trial is required to evaluate the efficiency of barbed suture in
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performing VUA in RARP.

Innovations and breakthroughs

They outcomes of operative time, blood loss and urinary morbidity are
comparable to that of the literature. We have found that the V-loc suture
simplifies the formation of the VUA and allows the anastomosis to be fashioned
with confidence. Whilst the suture can be brittle, careful handling of the needle
only, while minimizing direct handling of the suture itself has minimised any
issues related to the suture snapping. One could also be concerned with
regard the potential for a cheese-wire effect to occur when tension is present.
However, in such cases the suture has been particularly useful as it keeps the
anastomosis nicely together, while monofilament sutures by comparison would
slip. It is important though to ensure that the suture is drawn through at right
angles to the tissue to mitigate any cheese-wire effect.

Applications
VUA can be safely and effectively performed using V-loc suture during RARP.

Terminology
RARP Robot assisted radical prostatectomy; VUA: Vesicourethral anastomosis.

Peer-review

This study aimed to compare the barbed polyglyconate suture (V-Loc 180) with
standard monofilament monocryl suture in VUA during robot-assisted radical
prostatectomy. It is simple and well written.
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Abstract

At 13 years of follow-up, the European Randomized Study
of Screening for Prostate Cancer shows a 21% decrease
in prostate cancer deaths in the prostate-specific antigen-
screened group compared to control. This difference
increases to 27% when non compliance is taken into
account. The benefits of screening compared to control
are higher at 28% (compared to 21%) when duration
of follow-up ranges between 8 and 12 years. Such data
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obtained following an average rate of one screening
performed once every 5.7 years in quite impressive and
strongly supports the use of screening for a successful
fight against a cancer which grows to an advanced and
non curable stage without any specific sign or symptom.

Key words: Prostate cancer; Screening; Prostate-specific
antigen; Early diagnosis; Early treatment

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The wide use of prostate-specific antigen
for screening of prostate cancer is a major issue
preventing the recruitment of true unscreened controls
in studies on prostate cancer screening. This is why
only studies performed some time ago can meet this
requirement of a small contamination of the control
group. The European Randomized Study on Screening
for Prostate Cancer had a contamination of 23%-40%,
thus permitting to see, at 13 years of follow-up, a 21%
decrease in prostate cancer deaths in the screened
group compared to no screening. The earlier Quebec
trial had a contamination of only 7% with a 62%
decrease in death from prostate cancer at a median
follow-up of 7.9 years. A contamination of 85% of the
control group prevented the United States PLCO trial
from providing reliable data. The data obtained in the
European and Quebec trials are strong arguments for
a major positive impact of early diagnosis which needs
screening for a successful fight against prostate cancer.

Labrie F. Nothing like data showing significant death reduction
can better support prostate cancer screening. World J Clin
Urol 2015; 4(3): 97-99 Available from: URL: http://www.
wjgnet.com/2219-2816/full/v4/i3/97.htm DOI: http://dx.doi.
org/10.5410/wjcu.v4.i3.97

INTRODUCTION

The significant decrease in prostate cancer deaths
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Table 1 Comparative characteristics of the randomized European Randomized Study of Screening for Prostate Cancer and Quebec studies

Study No. in study Date of start/ Contamination of PSA cut off Screening Median Planned Controlled Effect on
end enrolment control group (ng/mL) frequency follow-up screening treatment prostate
interval cancer deaths
ERSPC 162388 1993-2003 23%-40% 3 1/5.7 yr 13 yr 4yr No 21% reduction
55-69 yr (P =0.001)
27% after
adjustment for
non-compliance
Quebec!” 46486 1988-1999 7.30% 3 1/yr 7.9 yr 1yr Yes 62% reduction
45-80 yr (no prestudy (P <0.002)
screening)

PSA: Prostate-specific antigen; ERSPC: European Randomized Study of Screening for Prostate Cancer.

during the last two decades is mostly attributed to early
diagnosis and improved treatments!"!. Prostate cancer,
however, remains the second cause of cancer death
with 27740 (76/d) deaths predicted to occur in the
United States alone in 2015, Two facts about prostate
cancer screening deserve special consideration: (1)
prostate cancer progresses insidiously to the advanced
or metastatic and non-curable stage without any
cancer-specific symptom or sign and; and (2) conse-
quently, without screening, almost all men would be
diagnosed with prostate cancer only at the advanced
stage after loosing the possibility of a cure, a situation
superimposable to that of 50 years ago when late
diagnosis was equivalent to the prognosis of a painful
death from the disease within 2 to 3 years.

FIRST SCREENING STUDIES

While the follow-up of the European Randomized Study
of Screening for Prostate Cancer (ERSPC) has already
shown reduction in prostate cancer mortality after 9
and 11 years of follow-up®®, even better results have
been observed at 13 years of follow-up™. The ERSPC
is @ multicentre and randomized trial performed in
eight European countries with some variations in the
protocol(s) used not but somewhat similar to the earlier
Quebec clinical trial™ (Table 1).

At a follow-up through 2010 (13 years), the rate
ratio of prostate cancer mortality was 0.79 (95%(CI:
0.69-0.91) (-21%) decreasing to 0.73 (-27%) (95%CI:
0.61-0.88) after adjustment for non-participation™.
There were 355 deaths from prostate cancer in the
screened group vs 545 in the control group for a 0.79
(-21%) rate ratio (P = 0.001). Men, on average, were
screened 2.3 times during the 13 years of follow-up for
an average of one screening every 5.7 years (Table 1).

Although expected from the long-term follow-
up needed to assess the development of early stage
prostate cancer, it is quite interesting to see that the
benefits of screening increase with the duration of
follow-up with relative ratios of death of 0.88 for years
0-4 (-12%), 0.82 at years 4-8 (-18%) and a further
decrease to 0.72 (95%CI: 0.59-0.88) (-28%) at years
8-12. These ERSPC benefits, despite being of some
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lower magnitude, are in agreement with the previous
data of the Quebec Prostate Cancer Screening (QPCS)
Trial (Table 1)®°. One partial explanation for the
difference could be the absence of standardized optimal
treatment in the ERSPC study™ since an optimal/
standardized treatment should offer advantages. A
second difference of importance in the two trials is
the screening rate observed in the “control group”
(contamination) estimated at 23%-40%"! in the ERSPC
study compared to only 7% in the QPCS trial (Table 1),
A third difference is that screening was performed once
a year in the QPCS study compared to only once every
5.7 years on average in the ERSPC trial, thus delaying
the diagnosis up to an average of 4.7 years in the
ERSPC study.

Despite these data showing that a significant
number of lives are saved™® in the screened group and
the knowledge that quality-of-life adjusted life-years
is significantly improved despite the reported overdia-
gnosis”!, screening remains controversial despite the
fact that a large number of well-informed men decide
to be screened. It seems preferable for a man to know
that he has early stage prostate cancer discovered at
screening and be in a position to be able to decide about
treatment instead of being a non-screened person who
learns later that he has only 2 to 3 years to live under
the very difficult/painful conditions of advanced prostate
cancer. A major source of controversy about prostate-
specific antigen (PSA) screening apparently comes from
the United States Prostate, Lung Colorectal and Ovarian
Cancer (PLCO) study where the results obtained should
never have been considered since 85% of men in the
control group had been screened. In other words, both
groups of men were highly screened, thus making
impossible to detect a statistically significant effect on
prostate cancer deaths. In short, the PLCO trial did not
have a true control group, thus resulting in insufficient
statistical power to reach any valid conclusion (for
review see Labrie 2013)™,

TREATMENT DECISION INVOLVING
PATIENT

The main argument for those who do not support
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screening or show a hesitant position'! despite the

convincing data of well performed studies (Table
1) concerns overdiagnosis. The facts, however, are
that overdiagnosis has been estimated to occur in
about 40% of cases detected by screening'®® while
a comparable 27%-62% decrease in deaths from
prostate cancer can be achieved with screening™®. It
would seem that avoiding death from prostate cancer
is much preferable to “overdiagnosis” which, it must
be recognized, includes the strong possibility of a cure
or long-term life and is most likely to avoid death from
prostate cancer.

It is clear that future research should attempt to
differentiate between aggressive cancers and those
which could be considered “indolent”. The reality,
however, is that cancers are usually multifocal, thus
seriously complicating any reliable prognostic attempt.
In any case, until reliable prognostic tools become
available, screening accompanied by a well informed
decision about treatment shared between the patient
and the physican(s) appears to be the best choice if one
wants to have a high probability of avoiding death from
prostate cancer.
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Abstract

Recent interests have focused on the exploration of
the mechanical properties (elasticity, stiffness and
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deformity) of parenchymatous organs using tissue strain
imaging techniques and elastosonography. Measures
of the mechanical properties of the kidneys have given
conflicting results. There are various conditions that
affect the variability of renal parenchymal measures, the
main target of the investigations. They can be classified
as intrinsic (depending upon the patient), extrinsic
(depending upon the operator) and mixed (both intrinsic
and extrinsic). Indeed, the mechanical properties of
the kidney depend on various conditions that alter its
histology, mainly the amount of fibrosis in the renal
parenchymal interstitium. Anatomical factors play an
important role because the kidney is a highly anisotropic
organ with important differences when considering the
cortex and the medulla. Physical factors include the
frequency of the probe, compression and distance from
source to target. Many factors can affect measurements
and it is necessary to find an accurate technique in
order to avoid mistakes and to obtain reproducible
data. Indeed, it is imperative to define a standardized
examination technique in order to get comparable
results. Therefore, the utility of acoustic radiation
force imaging technique to predict only renal fibrosis
or progression of chronic kidney disease is of dubious
value because several variables - blood perfusion and
urinary pressure - can contribute to a given measure,
even with a standardized method able to minimize intra-
and inter-operator variability.

Key words: Elastosonography; Acoustic radiation force
imaging technique; Renal elasticity; Renal fibrosis;
Chronic kidney disease

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Recent interests have focused on the explo-
ration of the mechanical properties (elasticity, stiffness
and deformity) of parenchymatous organs using tissue
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strain imaging techniques and elastosonography. Many
factors can affect measurements and an accurate
technique is necessary in order to avoid mistakes and
to obtain reproducible data. The use of tissue strain
imaging techniques to predict only renal fibrosis or
progression of chronic kidney disease is of dubious
value because other variables - blood perfusion and
urinary pressure - can contribute to a given measure,
even with a standardized method able to minimize intra-
and inter-operator variability.

Zaftanello M, Bruno C. Clinical perspective on renal elasticity
quantification by acoustic radiation force impulse: Where we are
and where we are going. World J Clin Urol 2015; 4(3): 100-103
Available from: URL: http://www.wjgnet.com/2219-2816/full/
v4/i3/100.htm DOI: http://dx.doi.org/10.5410/wjcu.v4.i3.100

INTRODUCTION

Recent interests have focused on the exploration of
the mechanical properties (elasticity, stiffness and
deformity) of parenchymatous organs using tissue
strain imaging techniques and elastosonography. They
basically work in the same way: A force induces a
modification in a tissue that is closely related to its ela-
sticity™.

Tissue strain imaging can be divided into two cate-
gories: Quasi-static and dynamic methods'®. The
dynamic methods are based on detection and tracking
of shear waves resulting from mechanical vibration of
tissue®®.. Two main categories can be identified (external
and internal methods) based on the applied stimulus™®.
Internal methods [i.e., acoustic radiation force imaging
technique (ARFI) and supersonic shear waves (SSW)
elastography] involve selecting a region of interest (ROI)
on a gray-scale map, after which an acoustic push pulse
is aimed directly at it, inducing the generation of SSW™!.

ARFI imaging has been demonstrated in many
clinical settings, using various transducers and beam
sequences depending upon the application, with
promising results. These include: Abdominal imaging,
cardiac imaging, vascular imaging, breast imaging,
nerve imaging, prostate imaging, and monitoring
thermal ablation procedures™. To date, the liver is the
organ most frequently studied with the ARFI technique,
especially to obtain a measure of fibrosis and cirrhosis”’.
In these sceneries, no particular debates have been
reported.

CONTROVERSIES AND NEW TRENDS

Measures of the mechanical properties of the kidneys
have given conflicting results. For example, the levels
of renal shear wave velocity (SWV) reported in an
Italian paper® are twice the levels obtained by a
Turkish team® and a Chinese team™® that used the
same device (Acuson S2000). Moreover, Goya et al*®’
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reported that the more serious the renal damage, the
slower the propagation of shear waves'", in contrast to
the results reported by Bruno et a® for older children.
The explanation comes from understanding the factors
which can influence ARFI measurements.

There are various conditions that affect the variability
of renal parenchymal measures, the main target of
the investigations. They can be classified as intrinsic
(depending on the patient), extrinsic (depending on
the operator) and mixed (both intrinsic and extrinsic).
These variables indicate some problems related to the
technical approach and to the failure of standardized
procedures. They make it difficult to have comparable
results among different studies.

The first intrinsic factor is the age of the patients.
Normal kidneys in healthy subjects showed variations of
SWV values according to age®. Recently, kidney shear
wave speed values assessed by ARFI elastography in
“normal” patients were reportedly influenced mainly
by age and gender, with lower values being obtained in
older patients and in men™?.

Moreover, as well as other parenchymatous organs,
the mechanical properties of the kidney depend on
various conditions that alter its histology, mainly the
amount of fibrosis in the renal parenchymal interstitium.
Theoretically, the more fibrosis and inflammation
present in the parenchyma, the greater the ARFI mea-
sures should be.

Various degrees of fibrosis depending on the cause
of damage, the time elapsed since damage, the degree
of anisotropy, and the level of vascular and urinary
pressure may have an impact on SWV of the renal
cortex!'”, Changes in intrarenal vascular structure
and renal blood flow may have a greater influence on
SWV values. Asano et al” showed that a decrease
in blood flow affects SWV values in the kidneys more
than the progression of tissue fibrosis. Gennisson
et al™, in pig models, showed that the intrarenal
elasticity values varied with tissue anisotropy and with
vascular and urinary pressure levels. In particular,
parenchymal elasticity increased linearly with elevation
of urinary pressure. Nephro-urological pathology is
another condition that may influence results since it is
responsible for changes in renal blood perfusion and
urinary pressure'®. Studies have shown that variability
of measurements in the renal parenchyma is a real
issue, whichever elastography technique is used™*®,

Other variables, in addition to tissue conditions,
such as measure setting and target of the measures
(subcapsular, cortex and medulla) can affect results.
Anatomical factors play an important role™”! as well
because the kidney is a highly anisotropic organ with
important differences when considering the cortex and
the medulla™®. When observing each renal segment,
the collecting ducts and vasa recta are disposed
perpendicularly to the capsule and constitute a pathway
along which shear waves travel at different speeds.

Physical factors include frequency of the probe,
compression and distance from source to target. A lower
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Figure 1 Effects of different source-to-target distance. A: Distance 2 cm, SWV = 3.08 m/s; B: As the distance becomes greater (4.9 cm), the SWV decreases (2.40 m/s).

SWV: Shear wave velocity.
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Figure 2 Effects of anisotropy. A: Distance 1.7 cm, SWV = 3.55 m/s; B: Distance 2.2 cm, SWV = 2.32 m/s. The SWV difference between the two measurements is
greater than what is expected considering only the source-to-target distance. This is an effect of renal anisotropy and a consequence of an incorrect orientation of the

ROI. SWV: Shear wave velocity; ROI: Region of interest.

frequency is related to lower frequency of the radiation
force pulses and thus to a higher acoustic pressure with
higher SWV!*®!. However, greater compression gives
higher SWV values because it gives a higher elastic
modulus with greater SWV??. The distance from source
to target is also important because for each frequency
an optimal distance can be found where variability is
minimum. Bota et al''* showed that measurement
depth negatively influences kidney shear wave speed
values: the lower the depth the higher the SWV.

Generally speaking, SWV is related to the strength of
compression™”, the source to target distance (Figure 1),
the orientation of the ROI®" and, most important of all,
anisotropy, which has great influence when dealing with
kidneys. The kidney is a highly anisotropic organ™®, and
the particular decubitus when evaluating patients (for
instance lying prone or supine or in lateral decubitus) is
able to alter results (Figure 2).

Again, many factors can affect measurements and
it is imperative to find an accurate technique in order
to avoid mistakes and to obtain reproducible data. So
the issue is to define a protocol for ARFI evaluation (as
was done for the liver) able to minimize the differences
between operators, and which includes standardization
of the source to target distance, positioning of the
ROI (avoiding the medulla or the dilated pyelo-caliceal

JRaishideng®
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system) and, of course, the patient’s decubitus. More-
over; in order to get comparable results, it is mandatory
to have a standardized examination technique that
clearly states that the operator should always exert
the same compression on the kidney, with an ROI
completely included in the cortex. The main axis of the
US beam must be placed parallel to the pyramids in the
segment of interest, always with the probe at the same
angle, in order to minimize any effects of anisotropy™.

CONCLUSION

Based on the findings cited above, the utility of ARFI
analysis to predict only renal fibrosis or the progression
of chronic kidney disease is of dubious value because
other variables - blood perfusion and urinary pressure
- can contribute to a given measure, even with a
standardized method that can minimize intra- and inter-
operator variability (patient position, probe frequency,
ROI, compression, etc.). Accordingly, the clinical
significance of the measures obtained remains to be
explored.
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Abstract

The malignant transformation of cells is often accom-
panied by deranged expression of the sugar chains, ie.,
glycans, attached the cancer cell surfaces or attached
to secreted proteins. The aberrant expression of specific
glycans in bladder cancer has also been reported by
several research groups. Similarly to other cancers,
glycans such as the sialyl Tn antigens have been
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suggested as diagnostic and prognostic biomarkers of
bladder cancer, and associated with disease progression
and patient’s response to treatment. At present our
understandings about the role of glycans in bladder
cancer is still limited, but at the same time it is now
assumed that this understanding urges and it will fuel
the development of novel strategies of diagnostic and
therapy.

Key words: Bladder cancer; Glycosylation; Tumor
biomarker; Sialyltransferase; Immunotherapy; Bacillus
Calmette-Guérin

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The deranged expression of glycans in bladder
cancer has been reported, but somehow disregarded.
Glycans, such as the sialyl Tn, show a very tumor
specific pattern and have been suggested as diagnostic
and prognostic biomarkers of bladder cancer, and
associated with disease progression and patient’s res-
ponse to treatment. Understandings about the role of
glycans in bladder cancer is still limited, but, it is now
assumed that this understanding urges and it will fuel
the development of novel strategies of diagnostic and
therapy.
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2015; 4(3): 104-107 Available from: URL: http://www.
wjgnet.com/2219-2816/full/v4/i3/104.htm DOI: http://dx.doi.
org/10.5410/wjcu.v4.i3.104

INTRODUCTION

Sialyl Tn in bladder cancer

Among the glycans that are known to be aberrantly
expressed in bladder cancer, the sialyl Tn (STn)
emerges as the most distinctive glycan due to its tumor
specificity. STn is considered a pan-carcinoma antigen,
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and many other epithelial cancers express it!"!. But
the most interesting feature is the fact that STn is not
expressed by healthy cells, guarantying specificity in
any therapy against it.

STn expression in bladder cancer was first described
in the nineties by Langkilde et a™ that analysed 34
patients with initially noninvasive (Ta) transitional cell
carcinomas. According to these authors, STn showed
a very restricted pattern of expression in bladder
cancer and it was not expressed by normal urothelium.
No association with recurrence and progression was
found. Much later, in 2014, the prognostic value of STn
expression in bladder cancer was revised by Ferreira et
al®, using higher number of cases and different patient
stratification. We reported that the STn is expressed
majorly in high grade lesions and in muscle invasive
bladder tumors (around 70% of the cases). STn is
expressed also in low grade lesions and carcinoma in
situ but with less expression levels'®. STn is expressed
in tissues presenting high proliferation indexes and high
risk of recurrence/progression and it is related with
higher invasiveness of bladder cancer cells™, thus being
suggested as associated with malignant profile.

In contrast to other epithelial cancers there has been
very little interest in studying aberrant glycosylation in
bladder cancer. A possible explanation for the dormancy
of research interest in the glycosylation of bladder
cancers may have to due to the lack of interest in bla-
dder cancer research itself, due to its low mortality
rates. In addition, these studies require sufficient under-
standing on glycosylation and use methodologies that
involve the collection and preservation of high quality
tissue for immunodetection techniques, especially
when using antibodies against glycans. Therefore with
our report, we were able to bring to the spotlight the
relevance of glycans and in particular of STh as bladder
cancer biomarker. These findings now launch the
question of the benefits of considering STn in diagnosis
and bladder cancer therapy.

The STn antigen is a simple O-linked disaccharide
constituted by N-acetylneuraminic acid linked to N-ace-
tyl-galactosamine [Neu5Ac (2-6) GalNAc], bound to
serine or threonine residues in proteins. The aberrant
expression of STn in cancer results from the incom-
plete biosynthesis of mucin-type O-glycans, due
to alterations of cellular glycosylation machinery,
namely the increased activity of the sialyltransferase
ST6GALNAC1™, which transfers N-acetylneuraminic acid
to N-acetyl galactosamine linked to the protein carrier.
The elevation of the expression of the sialyltransferase
ST6GALNACI gene can actually be also considered as a
transcriptional biomarker®*,

Sialyl Tn and immune response

Nearly after, in two other reports the expression of STn
in bladder cancer was associated with immunotherapy
and immune responses. In the first report, in 2013,
it was described that STn can be used to predict
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patients response to Bacillus Calmette-Guérin (BCG)
treatment™. The use of STh as a predictive marker
to BCG treatment response still needs to be further
investigated with higher cohorts of patients. However
to may be anticipated that STn identification may be
useful for patient stratification and for the identification
of patients that could benefit from BCG immunotherapy.
Interestingly, STn expressing cancer cells internalized
much better BCG and therefore experience improved
BCG-induced apoptosis, when compared with STn
negative cancer cells”®. While interesting these findings
it remain to be understood which is the mechanisms
that leads to better internalization of BCG into STn-
expressing bladder cancer cells. It may be hypothesised
that BCG express receptors, such as adhesins, that bind
preferentially STn-containing glycans at cell surface of
bladder cancer cells. However further investigations are
needed to dissect the BCG mechanism of binding to
STn.

In the second report, in 2014, we showed that
STn behaves as a tolerogenic molecule inducing immu-
nosuppression in human dendritic cells (DC). DCs are
one of the most important coordinators of anti-tumor
immune responses involved in the activation of multiple
arms against tumor cells. However their ability to elicit
anti-tumoral immune responses is critically dependent
on their maturation status which in turn is highly influ-
enced by the microenvironment. We observed that
STn-expressing cancer cells dampen the maturation
of DCs in vitro. DCs when in contact with STn-expre-
ssing cancer cells show an immature phenotype, by
expressing lower levels of major histocompatibility
complex class II, co-stimulatory molecules and less
pro-inflammatory cytokines™. Pro-inflammatory
cytokines are also significantly decreased in STn positive
bladder tumours™, Furthermore, DCs loaded with
STn* cancer antigens induce T cells with regulatory
properties™®, suggesting that the adaptive immune
response is compromised. It may be hypothesized
that immunosupressive receptors expressed by DCs
recognize STn and mediate tolerization. In fact DCs
express sialic acid-binding Ig-like lectins (Siglecs)!”’
and the macrophage galactose type lectin (MGL)™®,
which are tolerogenic receptors described to recognize
STn antigens™. Nevertheless, the specificity of these
receptors is still debatable and validation of its capacity
to recognize STn is necessary at cellular level. A better
understanding of the mechanisms by which DCs are
render tolerogenic in the presence of STn-expressing
cancers is important for the development of effective
immunotherapies.

The future of anti-sialyl Tn therapies in bladder cancer

Immunotherapies against STn have already been
developed, in breast cancer patients”. In fact, the
biotech company Biomira (now Oncothyreon, Alberta,
Canada) designed the Theratope™ vaccine that
consists of a synthetic construct of STn disaccharide
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conjugated to the Keyhole limpet hemocyanin”. Breast
cancer patients that were vaccinated with STn vaccine
significantly improved survival. However, the benefits of
Theratope were suboptimal and the clinical trials did not
pass after phase I, In light of our findings showing
that DCs become tolerogenic with STn, it seems that the
immunosuppressive environment exerted by STn may
abrogate any anti-tumor immunity against STnh cancer
cells, thus explaining the failure of molecular STn-based
vaccines. In addition, the percentages of STn positive
cases in breast cancer is less than 50% and in the
Biomira trials, no patient screening has been performed,
therefore the odds for successful immunization in
the breast cancer patients were low. It remains to be
understood the efficacy of STn vaccine in other cancers
that also express STn, such as bladder cancer, where the
expression of STn is much higher than breast cancer.

Interestingly, breast cancer patients receiving
Theratope developed anti-STn antibodies, whose
abundance was directly correlated with disease free
survival™. Patients receiving low-dose intravenous cyclo-
phosphamide, an inhibitor of suppressor T cells, before
vaccinations showed longer survival and generated
higher antibody titers than control patients™. These
observations demonstrate the relevance of antibodies
against STn and of strategies to break immune tolerance
to maximize treatment. In agreement, we observed in
vitro that the use of antibodies to block STn antigens
expressed by bladder cancer cells was able to lower
the induction of tolerance and DCs become more
mature®!, Thus targeted therapies based on anti-STn
antibodies may provide efficient means to enhance
immune responses against STn-expressing tumor cells.
While several antibodies have been established against
STn™ none has actually been applied in clinics to elicit
elimination of STn cancer cells. Possible limitations to
its application have to do with lack of interest or low
specificity and efficiency of the existing antibodies.

A better understanding of STn role in immune eva-
sion and influence in existing immunotherapies is now
deemed to boost the development of novel therapies and
to better stratify patients for therapeutic regime. It has
been fascinating to notice that a better understanding
of the factors restricting effective immune responses
launched the recent development of antibodies targeting
inhibitory immune checkpoints, with an extraordinary
capacity to break tumor-induced immune tolerance.
In bladder cancer, the antibody MPDL3280A against
the inhibitory immune checkpoints PD-L1, was already
approved by Food and Drugs Administration and has
shown promising results!*®!. The targeting of inhibitory
immune checkpoints may be considered in the future as
a therapy for cancers expressing factors, such as STn,
that lead to immune tolerance. An irrefutable knowledge
is arising from novel therapies that will warrantee the
future development of more successful treatments for
bladder cancer.
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Abstract

Continuous bladder irrigation (CBI) is commonly
prescribed after certain prostate surgeries to help prevent
the clot formation and retention that are frequently
associated with these sometimes hemorrhagic surgeries.
However, it remains unknown how effective CBI is in
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preventing clot formation/catheter blockage because these
complications still frequently occur in the presence of CBI.
On the other hand, the outcome of prostate surgeries has
significantly improved over the years, and these surgeries
have generally become much safer and, in many hands,
less hemorrhagic. Newer surgical options such as holmium
laser enucleation of the prostate with associated improved
hemorrhagic control have also been introduced, further
creating the opportunity to eliminate CBI. Furthermore,
there is a lack of review articles on CBI. Hence, this article
will review the evolution and contemporary role of CBI
in prostate surgeries. To eliminate CBI after prostate
surgeries, it is important to achieve good hemostasis
during the surgeries. Having in place a policy of non-
irrigation after prostate surgeries is also important if
less CBI is to be the norm. A non-irrigation policy will
hopefully help reduce those cases of CBI prescribed out
of long-standing surgical tradition while allowing for cases
prescribed out of compelling necessity. The author’s policy
of a consistent non-CBI during prostate surgeries over the
last 9 years will be highlighted.

Key words: Continuous bladder irrigation; Bladder
irrigation; Bladder washout; Benign prostatic hyperplasia;
Prostatectomy; Transurethral resection of the prostate;
Holmium enucleation of the prostate

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Continuous bladder irrigation (CBI) has been
part and parcel of some prostate surgeries and might
have been more relevant during the era of unpredictable
hemostatic control. Hemostatic control during prostate
surgeries has significantly improved, and new techno-
logies with associated improved hemostasis have been
introduced. Hence, CBI can be safely avoided in most
prostate surgeries, especially when good hemostasis
has been achieved and a policy to pursue the non- CBI
pathway is in place.
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INTRODUCTION

Continuous bladder irrigation (CBI) can be defined
as an uninterrupted and simultaneous infusion and
drainage of the bladder with fluid. CBI is commonly
used after some surgical procedures on the prostate
[transurethral resection of the prostate (TURP), open
prostatectomy] and also on the bladder [transurethral
resection of bladder tumor (TURBT)]. Post-operative
CBI is so commonly used that it remains a standard
recommendation in urologic textbooks and journal
articles™ and is also a component of practical nursing
training™®**. Over the years, CBI was developed and
used as a valuable method of managing hemorrhage
and clot formation after prostate surgeries™™*?%. How-
ever, it remains unknown how effective CBI is in pre-
venting clot formation/catheter blockage because
these complications still frequently occur in the pre-
sence of CBI'*®!, Furthermore, there are no evidence-
based guidelines for bladder irrigation strategies. On
the other hand, the outcome of prostate surgeries
(TURP and open prostatectomy) has significantly
improved over these years, and these surgeries have
generally become much safer and, in many hands,
less hemorrhagic®®*"1, As such, it becomes pertinent
to review the contemporary role of CBI in prostate
surgeries, especially in TURP and open prostatectomy
where CBI is most commonly used, but also in holmium
enucleation of the prostate (HoLEP), which is currently
considered the endourologic equivalent of open pro-
statectomy. Of note, there is a lack of review articles
on CBI, and it is hoped that this article will help fill that

gap.

Historical background of bladder irrigation

The evolution of bladder drainage and subsequently
that of bladder irrigation is closely related to the
problem of hemorrhage and clot formation associated
with surgeries involving the prostate and also the
bladder. The concept of bladder drainage and bladder
irrigation has evolved over many years and has
especially been part and parcel of surgery for benign
prostatic hyperplasia (BPH). Byrne!*® found that a
significant percentage of deaths that occur secondary
to hemorrhage after prostatectomy can be attributed
to inadequate catheter drainage of the bladder.
According to Tinckler™, apart from general patient
management, patient care following prostatectomy is
mainly concerned with ensuring uninterrupted drainage
of urine and blood from the lower urinary tract until
normal hemostasis is attained, avoiding accumulation
of blood and clot retention. The frequent and frustrating
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experience of preventing catheter blockage is of much
burden to both the patient and the medical staff, but
most especially to the nurses who are more directly
involved in monitoring the drainage function of these
catheters. Lowthian P expressed this frustration in a
graphic letter to the Editor of BJU™®. Hence, ensuring
adequate catheter drainage has always been an integral
component of surgical procedures on the prostate and
bladder.

Postoperative drainage of the bladder has been
effected through the perineum, bladder and urethra.
Fuller® inserted a tube through the perineum into
the bladder and irrigated the bladder with hot water
to aid hemostasis and wash out blood clots. Cabot™*”
described a double glass tube that was inserted
suprapubically and used to irrigate and drain the bladder
using water. Other suprapubic drains of interest include
those of Herman et a*". According to McEachern™”,
the introduction of the Harris prostatectomy and
development of transurethral resection of the prostate
helped bring to the frontline the enormity associated
with the care of indwelling urethral catheters, especially
the necessity of frequent bladder flushing for any
questionable function or obvious signs and symptoms of
blockage. The frequency of intermittent flushing of the
bladder through these catheters during the first 24 h
after prostatectomy could be on hourly interval™®! if not
more frequent and undoubtedly can be overwhelming
for both the patients and medical personnel. Hence,
exploring a method of CBI that will eliminate or reduce
the frequency of intermittent flushing of the bladder
could only have been a welcomed addition to the
postoperative management of these patients at that
point in time.

Early publications mentioning methods of CBI in the
literature include those of Loughnane'* and Foley in
Wilde et ai**'. However, a more precise description of a
method of continuous bladder irrigation after prostate
surgery was that of Adams™®. Adams™® described a
“third ureter in prostatectomy”, highlighting the need
of a continuous inflow of fluid into the bladder cavity,
contrary to the option of intermittent washout of the
bladder. This publication describes the use of a sup-
rapubic tube connected to a reservoir of antiseptic
solution for a continuous inflow of this solution into the
bladder and as such, the tube serves as an additional
source of fluid apart from the natural source from
the kidneys through the two ureters - hence the
description by the author of this additional source of
fluid as a “third ureter”. Further developments in the
use of continuous irrigation have been numerous and
variable™®?%. Currently, the CBI procedure is commonly
performed using normal saline and a three-way Foley
cathetert™*247],

Arguments for and against CBI

Post-operative bladder irrigation has been an integral
part of a number of surgical procedures on the
bladder and prostate and is still widely practiced and
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recommended in textbooks and journal articles! ™.

The reasons for advocating CBI after prostate surgery
include the following: (1) prevention of clot formation
and retention; (2) maintenance of the patency of the
drainage catheter lumen; (3) flushing out of small clots
before they become larger; and (4) bleeding control®”.
In contrast, those who advocate not using CBI after
prostate surgery®>*”***? give the following reasons: (1)
less workload on the medical staff; (2) less financial cost
to the patient; (3) easier calculation of urine output;
(4) reduced risk of bladder rupture in the presence
of a blocked urethral catheter; (5) urethral catheter
blockage and clot retention still frequently occur even
in the presence of CBI; (6) avoidance of confinement
of the patient to the bed for CBI; and (7) avoidance of
suprapubic pain/discomfort.

Efforts made to eliminate CBI from surgical practice

To eliminate CBI, varying approaches have been
used by different authors. The various approaches to
elimination of CBI can be divided into: (1) non-surgical;
and (2) surgical.

Non-surgical: Use of diuretics: Some advocates of
no irrigation effect CBI through the use of diuretics but
without the use of an external irrigant. This concept of
CBI that avoids external irrigants relies instead on the
administration of high intravenous fluid in combination
with diuretics that ultimately increases urine flow
through the bladder*®***%31 The concern with this
approach is the risk of metabolic disturbance and fluid
overload in these patients, who are predominantly
elderly®™,

Surgical: As mentioned in the historical background
section, CBI has traditionally been intertwined with
the problem of significant hemorrhage/clot formation
associated with prostatic surgery. Hence, the focus
of surgical modifications towards possible elimination
of CBI has focused on improving hemostasis during
prostate surgery.

For suprapubic prostatectomy, the approaches
towards achieving better hemostasis have been
variable, but in contemporary practice have commonly
included packing the prostatic cavity and sutural
methods of hemostasis'*****!. Generally, packing the
prostatic fossa has been associated with mixed success
in controlling hemorrhage with a not uncommon need
to periodically re-pack a few hours following surgery due
to persistent bleeding. Even in cases in which packing
helped achieve control of hemostasis, periodic drainage
of urine to the exterior through the drainage site and
later removal of the gauze pack that can be painful and
might also provoke re-bleeding due to dislodgement
of the already formed clot on the prostatic fossa has
decreased the appeal of this method. To avoid pain
and also to be prepared for possible re-packing, many
urologists remove the gauze pack in the operating room
with the use of anesthesia and in doing so, subject
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the involved patients to another trip to the operating
room *!!. However, some contemporary authors have
reported a more successful outcome of prostatic fossa
packing with lower complication rates®®*’!. Review
of some of these contemporary papers on prostatic
fossa packing that reported good hemostatic control,
however, showed that CBI was still routinely used™®..
Suturing the bleeding points or areas of anatomical
entrance of arterial branches supplying the hyperplastic
prostatic tissues is presently the dominant method of
achieving hemostasis during suprapubic prostatectomy.
Lower™ and Harris™ were among the early pioneers
and advocates of sutural hemostasis. There has been
a persistent effort among these early surgeons to
place sutures at areas of the bladder neck where it was
thought they would help achieve maximum hemostasis.
Harris®™, in addition to reformation of the prostatic
fossa, placed hemostatic sutures at the 5 o’clock and
7 o'clock positions of the bladder neck. In his surgical
description of sutural hemostasis during suprapubic
prostatectomy, Silverton®® prefers to place “U” shaped
or mattress sutures essentially to include the areas bet-
ween the 3 o'clock and 5 o'clock as well as between the
7 o'clock and 9 o’clock positions. Another very significant
development in the evolution of sutural hemostasis is
the concept of separating the prostatic fossa from the
bladder neck. This significant modification has led to
a distinct direction of sutural hemostasis with many
reported good surgical outcomes. Lower™ and Harris™”!
were the early pioneers that described the method of
separating the prostatic fossa from the bladder neck
using absorbable sutures as an approach to control
hemorrhage associated with suprapubic prostatectomy.
Further development of the concept of separation of the
prostatic fossa from the bladder neck gave rise to the
use of removable purse string sutures'®!. Malament®*
used this approach of removable purse string sutures
in separating the prostatic fossa from the bladder neck
and noted a significant reduction in post suprapubic
prostatectomy bleeding. Other authors using the
Malamet technique* ®**" documented good results
and hence, the Malamet technique has continued to
be an important option of surgical hemostasis during
suprapubic prostatectomy. In a further modification of
the removable purse string technique, Denis'®*! addi-
tionally placed a drain in the prostatic fossa; according to
the author, placement of the drain led to retraction and
tamponade of the fossa and through this combination of
suturing and drain placement, improved hemostasis was
achieved. Contemporary use of the removable purse
string technique has led to significant improvement in
hemostasis; however, some of the complications that
have historically plagued the technique of separating the
prostatic fossa from the bladder neck, such as bladder
neck stenosis/urethral stricture, periodic need for blood
transfusion, clot retention and catheter blockage,
have variably persisted. With this approach, there has
occasionally been the need to return to operating room
to remove fragments of broken purse string suture or
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Figure 1 Running suture from the 1 o’clock position to the 11 o’clock
position, suturing the bladder neck edge to the prostatic capsule®™.,

evacuate clots, although these complications might
be dependent on the surgeon or medical center**,
Most contemporary authors reporting on the removable
bladder neck purse string suture technique used
CBI'®*®”), whereas some others used intermittent
bladder irrigation®**® and a few did not irrigate’®.

For TURP, improvements in resectoscopes, resectos-
cope loops, optics, energy sources, and experience of
the operating surgeon have all contributed to reducing
the bleeding risks historically associated with TURP?*%,
TURP has significantly evolved over the years to the
point where some authors presently perform TURP on
“day-case” basis”?. However, even for these day-case
TURP with reported meticulous hemostasis, CBI was still
routinely performed®?,

Another important alternative to TURP and open
prostatectomy with associated better hemostasis during
prostate surgery is the Holmium enucleation of the
prostate (HoLEP). HoLEP is currently being acclaimed as
a true endourologic equivalent of open prostatectomy,
especially for large prostate glands. Blood loss is
significantly reduced compared to TURP and open
prostatectomy, and as such, HoLEP is associated with
less or no need for blood transfusion”*"?. This improved
hemostatic control is an important factor in avoiding/
minimizing CBI and can also be induced from the
relatively low rate of CBI with the HoLEP technique®”*.

Author’s modification to suprapubic prostatectomy with
elimination of CBI

In contemporary practice, the most commonly recom-
mended method of sutural hemostasis for suprapubic
prostatectomy has remained the application of hemo-
static stitches to the 5 and 7 o’clock positions of the
bladder neck!”¥. This method of hemostasis can be
effective in controlling hemorrhage in some of these
procedures; however, in many other cases, significant
hemorrhage and the need for blood transfusion has
remained a persistent problem” further fueling the
continued search of a more effective method of hemo-
stasis during suprapubic prostatectomy. Furthermore,
CBI remains virtually a routine practice with this
approach of application of hemostatic stitches to the 5
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Figure 2 Bladder neck narrowed up to the diameter of the surgeon’s
index finger™.,

and 7 o'clock positions of the bladder neck!'!.

It would probably be an overstatement to attribute
complete elimination of CBI for suprapubic prosta-
tectomy to any single sutural hemostatic technique.
In the author’s opinion, elimination of CBI involves
a combination of factors that includes, among other
factors: appropriate patient selection, meticulous surgical
technique especially during enucleation of prostatic
adenomas, adequate sutural hemostasis, having in
place a non-irrigation policy and proper Foley catheter
selection®*"),

The author’s modified method of surgical hemostasis
during suprapubic prostatectomy™®~"! is based on the
following intent: To maximize hemostatic suturing of all
arterial branches that enter into the bladder neck and
proximal prostatic capsule, in contrast to the commonly
practiced application of stitches to the 5 and 7 o'clock
positions, and at the same time to avoid excessive
narrowing of the bladder neck that could compromise
the bladder neck lumen and consequently lead to
prostatic fossa or bladder neck stenosis. Following
a meticulous enucleation of the prostatic adenomas
(probably the most important stage of the surgery in
the author’s opinion), the modified bladder neck repair/
sutural hemostasis™*” consists of a running suture
from the 1 o’clock position to the 11 o’clock position,
suturing the bladder neck edge to the prostatic capsule
with 2-0 polyglactin suture (Figure 1) and additional
interrupted sutures applied vertically starting from the
12 o’clock position downwards to narrow the bladder
neck up to the diameter of the surgeon’s index finger
(Figure 2). With the index finger in the bladder neck, a
22 or 24 two-way urethral Foley catheter is inserted and
guided into the bladder lumen. The balloon of the Foley
catheter, which remains in the bladder lumen, is inflated
to @ minimum of 30 mL and placed on mild traction by
tying a piece of gauze to the catheter and pushing it
gently against the meatus for approximately two hours
and additionally by taping the catheter to the thigh
under moderate traction until the following morning with
an adhesive strapping. In this way, the catheter balloon
is gently pressed against the bladder neck, augmenting
hemostasis and reducing reflux of blood from the
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prostatic fossa back to the bladder. The anterior bladder
wall defect and the remainder of the incisional wound
layers are closed without use of suprapubic catheters
or surgical drains. Post-operative bladder irrigation is
not needed and is not utilized with this approach. With
these modifications, none of our patients has received a
blood transfusion or CBI over the last 9 years.

Is CBI still used out of necessity or out of a routine/
habitual surgical tradition?

Over the years, the surgical outcomes of TURP and
suprapubic prostatectomy have definitely impro-
ved®?>3*¥3¥] This can be attributed to a number of
factors including improvements in surgical techniques
and instruments. The questions then become how often
is CBI used out of a long-existing surgical tradition, and
in contemporary practice, how often is CBI still needed
due to actual necessity? These are important questions
considering the fact that authors that have reported
good hemostatic control in their surgeries still continued
to use CBI®***, Although CBI is typically performed
without undue complications, significant complications
do occur” and moreover, the challenges that come
with monitoring the CBI method can be overwhelming,
especially in understaffed hospitals across developing
countries. If postoperative CBI is to be avoided, then the
key to success probably not only depends on a number
of factors including meticulous surgical technique,
very good hemostatic control, and use of good quality
drainage catheters, but also on the implementation
of a non-irrigation policy. Furthermore, it must be
emphasized that the pursuit of good hemostasis should
always be balanced with that of avoiding complications
such as bladder neck stenosis, which can occur, for
instance, in cases of significant narrowing of the bladder
neck in suprapubic prostatectomy; however, this
complication was more common in the older series of
suprapubic prostatectomy than in more contemporary
series!®*7®,

Since 2006, it has been possible for this author
to completely avoid CBI in cases of TURP and open
prostatectomy. It is important to mention that even in
rare cases of significant bleeding, it has been possible to
eliminate CBI by not being in a hurry to implement this
irrigation. It is also important to remember that two-
way catheters used for bladder drainage have a larger
drainage lumen compared to three-way catheters of the
same size®. Hence, with adequate surgical hemostasis
and with the strong aim to pursue a non-irrigation
policy, it is very much feasible to avoid CBI in most
cases of prostate surgery.

It can then be proposed that the key to eliminating
bladder irrigation involves achieving effective surgical
hemostasis and maximally reducing the presence of
blood in the bladder lumen by reducing the reflux of
blood from the prostatic fossa back to the bladder
lumen and enhancing the immediate efflux of blood out
of the bladder lumen by using good drainage catheters
such as an appropriately sized two-way catheter.
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However, it is very important to emphasize that
changing the mindset/attitude of the surgeon towards
adopting a non-irrigation policy is needed if less
frequent CBI is to be achieved.

CONCLUSION

The surgical outcome of prostate surgery (TURP and
open prostatectomy) has definitely improved over the
years. Improved laser surgical techniques have been
introduced. With these improvements, especially in
the area of surgical hemostasis, it is certainly time
to reconsider the routine use of CBI, which has been
an integral part of prostate surgery and might have
been more relevant during the evolving stages of
these surgeries. This is certainly important considering
the human and financial cost as well as the potential
complications of CBI, among other disadvantages.
Having in place a policy aimed at avoiding the routine
use of CBI is also needed to achieve less frequent CBI.
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