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AB S T R AC T
Benign prostatic hyperplasia (BPH) is a condition that affects up to

50% of men over the age of 50; the condition’s prevalence increases with
age, particularly after the age of 40. (1, 2) BPH can lead to lower urinary
tract symptoms (LUTS) which can have a significant negative impact on
health-related quality of life (HRQoL). (2-4) Men presenting with a grad-
ual onset of LUTS are often suspected to have BPH. However, the clini-
cian must recognize that LUTS possess many different aetiologies. This
article aims to provide medical students with a stepwise approach to the
diagnosis and management of LUTS that are secondary to BPH. The out-
lined approach describes the differential diagnoses, required investiga-
tions, and management-related details for LUTS that are secondary to
BPH. This approach is based off of relevant Canadian, American, and Eu-
ropean urological association guidelines.
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1 | QUESTION

A 54-year-old male presents to your clinic with a con-
cern about his urinary symptoms. He reports having to
wake up 2 to 3 times per night to urinate, having a very
weak stream of urine, and often feeling incompletely
voided after urination. The patient has a family history
of prostate cancer. He denies taking any medication or
using any recreational drugs. The patient’s past medical
history is notable for alcoholic hepatitis and hyperten-
sion; both are well controlled.

At this current stage, which of the following investi-
gations would you not consider?

A. A formal symptom inventory
B. Prostate biopsy
C. Serum prostate specific antigen

(PSA)
D. Urinalysis
E. Digital rectal exam (DRE)
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2 | ANSWER

A. A formal symptom inventory such as the Interna-
tional Prostate Symptom Score is recommended at
initial presentation. This score allows physicians to
objectively assess and keep track of the patient’s
symptom severity when proposing treatment op-
tions. (5)

B. Although a family history of prostate cancer in-
creases a patient’s risk for prostate cancer, he is not
known to have a palpable mass or elevated PSA lev-
els. Therefore, a prostate biopsy does not need to
be performed at this moment. (5, 6)

C. Serum PSA is a low-cost and non-invasive test that
can be used as a surrogate for prostate size. PSA can
be helpful for the detection of prostate cancer, and
the test can be offered to all males beginning at age
50 (or beginning at age 40 for patients with risk fac-
tors of prostate cancer) with at least 10 years of life
expectancy. Therefore, given the patient’s age and
his family history of prostate cancer, ordering a PSA
test would be helpful given proper counselling and
the employment of shared decision making. (5)

D. Performing a urinalysis can help in ruling out uri-
nary tract infections, hematuria, urothelial carcino-
mas, and bladder or kidney stones. All of these dis-
orders should be included in the patient’s differential
diagnosis. (5)

E. Given that the patient’s presentation is suggestive of
urinary obstruction, a DREwould be helpful to assess
prostate size and to rule out the presence of nodu-
lar irregularities (suggestive of cancer) or tenderness
(suggestive of infection/inflammation). (5)

3 | INITIAL APPROACH

Patients presenting with a gradual onset of lower uri-
nary tract symptoms (LUTS) are often suspected to have
benign prostatic hyperplasia (BPH). However, the clini-
cian must recognize that LUTS can be caused by many
different conditions.

3.1 | Patient History and Physical
Examination

In order to rule out the most concerning aetiologies
when diagnosing BPH, the proposed approach recom-
mends beginning with a thorough history and complete
physical examination. (5, 9, 10) The history should pro-
vide a detailed description of onset, duration, and sever-
ity for the patient’s LUTS. The medication history is
especially important in the diagnosis of LUTS because
many medications, such as antidepressants, diuretics,
bronchodilators, and antihistamines, are associatedwith
LUTS. (11)

Additionally, if suspected, the clinician must investi-
gate for a history of:

• Urethral trauma - suggestive of urethral stricture
• Gross hematuria - suggestive of bladder stones, BPH,

or cancer
• Underlying neurologic diseases - suggestive of neu-

rogenic overactive bladder
• Diabetes mellitus
• Cigarette smoking - an important risk factor for blad-

der cancer

The physical exam should include a digital rectal ex-
amination (DRE) and an assessment for bladder disten-
tion and neurologic impairment. (9, 10) The DRE can be
helpful for two reasons: it is an initial screening method
for prostate cancer (PCa) and it can serve to roughly
estimate prostate volume. (9) Once DRE is complete,
the differential diagnoses described in the Flowchart
1 should be further explored, depending on the physi-
cian’s clinical suspicion, in order to rule out other causes
of LUTS.

3.2 | Differential Diagnosis

In the case of LUTS, one of the most important con-
ditions on our differential diagnosis is PCa. Patients
are usually screened for PCa after careful counselling
with their urologist because most cases of PCa (67%)
are considered to be clinically insignificant and do not
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FLOWCHART 1 Approach to Lower Urinary Tract Symptoms that are Secondary to Benign Prostatic
Hyperplasia.
Treatment algorithm for the diagnosis and management of lower urinary tract symptoms (LUTS) secondary to benign prostatic hyperplasia
(BPH). The diagnosis of BPH can be made with a focused history, DRE, and urinalysis in the absence of signs/symptoms of other causes of
lower urinary tract symptoms. Further investigations for other possible causes of LUTS are briefly mentioned. The management of BPH
relies on the patient’s LUTS severity and the impact that they have on the patient’s quality of life. Importantly, the recommended
investigations included in this proposed approach are usually ordered concomitantly rather than in a step-wise fashion.
Recreated from Badalato et al. (2020). (7)

have an impact on a patient’s morbidity and mortality.
(12) Pathologically, PCa may present as a mass in the
peripheral zone of the prostate and can be easily felt
during a DRE. Therefore, if a mass is felt upon palpation
it can be indicative of PCa. Due to their peripheral lo-
calization, these masses are often not associated with
urinary symptoms. However, if a large, localized tumor
is present, it can compress the urethra and consequently

lead to LUTS. Despite the fact that most patients diag-
nosed with PCa will experience clinically insignificant
disease, it is important to rule out PCa, as it can be life-
threatening in specific cases. Importantly, the specificity
ofDRE is not absolute; patients diagnosedwith PCamay
present with no positive findings upon DRE.

If the patient does not have a family history of PCa,
and the DRE does not reveal any prostatic masses, PCa
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cannot be ruled out in patients presenting with LUTS.
The next recommended investigation would be to re-
quest a serum prostate specific antigen (PSA) analysis (5,
9, 10, 13). Although some controversy exists, the Cana-
dian Urological Association recommends measuring the
PSA level in patients presenting with LUTS that would
benefit from treatment of PCa if the former were to be
detected with further investigation (i.e. patients with
greater than 10 years of life expectancy). Nguyen et al.
recommend that PSA testing be carried out through a
shared decision-making process because the perceived
benefits and harms of PCa treatments may vary within
the patient population. (14) As implied by its name, the
PSA is prostate specific and not PCa specific. In fact,
numerous conditions can lead to an elevated PSA such
as: BPH, prostatitis, recent ejaculation, recent DRE, re-
cent urethral instrumentation, and PCa. (5) If both a
DRE and PSA yield results suggestive of PCa, the patient
should be further worked up for PCa with the help of
magnetic resonance imaging (MRI) and guided prostate
biopsy. (15)

In the cases where PCa is ruled out, a urinary tract
infection (UTI) should be ruled out because it is a more
common cause of LUTS. To rule out a UTI, urinalysis can
be performed. (9, 10, 13) According to Alawamlh et al.
urinalysis is strongly suggested to help rule out hema-
turia, pyuria, and bacteriuria which are all relevant aeti-
ologies of LUTS. (16) The clinician must remember that
in practice these investigations can be ordered concomi-
tantly rather than in a step-wise fashion. Therefore, PCa
may not be ruled out by the time the patient is sent for
UTI investigations.

Additional and less invasive investigations can be or-
dered initially, and these include a voiding diary, serum
creatinine, and uroflowmetry. If the aforementioned
examinations did not help identify the cause of LUTS,
the following investigations can be performed for pa-
tients with concomitant diseases and/or uncertain di-
agnoses: measuring post-void residual volume, urody-
namics, radiological evaluation of the urinary tract, and
a sexual function questionnaire. (5) The latter investiga-
tions listed can help rule out causes of LUTS such as
overactive bladder (OAB), urethral stricture, and blad-

der/kidney stones. (9, 10)

3.3 | Symptom Score Assessment

At this stage of the proposed approach, the patient’s
LUTS are likely assumed to be secondary to BPH. Once
a diagnosis of BPH has been confirmed, the patient’s
LUTS must be reassessed and quantified with the help
of the IPSS. (5) The IPSS is a validated questionnaire that
quantifies the severity of patients’ LUTS such that physi-
cians can treat their symptoms accordingly. (17)

In addition to the seven questions of the IPSS sur-
vey, physicians often inquire as to the patient’s degree
of bother related to their LUTS. This assessment is done
with the help of the IPSS-QoL which consists of an ad-
ditional question that asks patients to rate how they
would feel if they were to spend the rest of their life
with their LUTS. The score ranges from 0 (delighted) to
6 (terrible quality of life). This question can further as-
sist physicians in determining the appropriate interven-
tion for the patient, using a patient-centred approach.
This facet is important because the treatment of BPH is
aimed at symptom management and is guided by symp-
tom severity, their degree of bother, and patient prefer-
ences. (5) A detailed presentation and description of the
IPSS and the IPSS-QoL can be found in Table 1.

Following the completion of the IPSS, patients will be
categorized according to their symptom severity in the
following groups:
1. Mild symptoms: scores of 0-7
2. Moderate symptoms: scores of 8-19
3. Severe symptoms: scores of 19-35

3.4 | Management

Given its benign nature, BPH does not require immedi-
ate treatment in the absence of clear indications, such
as refractory urinary retention or renal insufficiency
caused by obstructive uropathy. However, if left un-
treated, BPH can lead to acute urinary retention which
can increase the risk of UTIs, bladder stones, and renal
damage. (9)
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TABLE 1 International Prostate Symptom Score and Quality of Life Score
The International Prostate Symptom Score (IPSS) or American Urological Association Symptom Index is a validated symptom questionnaire
used to assess symptom severity in patients affected by LUTS (8). An additional question related to quality of life is usually added to the
IPSS to help evaluate the degree to which a patient is bothered by LUTS.
Retrieved from Barry et al. (8)

Often, patients with mild LUTS will improve over
time without treatment. According to society guide-
lines, it is not recommended that patients with mild
LUTS or symptoms that are not bothersome be admin-
istered any form of treatment. Instead, patients’ symp-
toms are monitored conservatively with a urologist or
primary care physician (watchful waiting), and lifestyle
modifications that can help control the severity of a pa-
tient’s LUTS are implemented. (5, 9) These lifestyle mod-

ifications include: avoiding caffeinated beverages, alco-
hol, and spicy foods; restricting fluids (especially before
bedtime); implementing pelvic floor exercises; prevent-
ing any form of constipation; and avoiding medication
that have effects on LUTS such as diuretics, deconges-
tants, antihistamines, and antidepressants. (5) Medica-
tions or surgery are suggested if the symptoms become
more bothersome. (5, 9, 18)

Society guidelines recommend that patients with
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moderate LUTS be offered pharmacotherapy as part of
their treatment. (5) However, if these medications do
not help improve LUTS and/or cause undesired side
effects, urologists suggest stopping these medications
and selecting a new therapy instead. The alternative
therapy can be in the form of either a new medical or
a surgical approach.

The selection of medications for the management
of BPH relies on symptom severity, comorbidities, and
side effect profile because all recommended medica-
tions have equal clinical effectiveness. (5)

Although all recommended medications for BPH
have equal clinical effectiveness, alpha-1-adrenergic an-
tagonists (alpha blockers) are strongly recommended as
first-line therapy. (5) Additional medical therapies in-
clude phosphodiesterase-5 inhibitors (PDE5I), 5-alpha-
reductase inhibitors (5-ARI), or a combination of these
two with alpha blockers.

To treat males with severe symptoms, patients can
either opt for medical or surgical therapy. Medical ther-
apies are usually prescribed as combination therapies
(i.e. alpha-1-adrenergic antagonist + 5-ARIs). Surgery is
recommended for patients experiencing LUTS that are
secondary to BPH when voiding symptoms are severe,
watchful waiting and treatment with medications have
been unsuccessful, or if the patient has a preference.
(19)

As seen in Flowchart 1, certain clinical presenta-
tions call for an alteration to the course of a proposed
treatment, regardless of the patient’s IPSS score. For
instance, if the patient experiences urinary retention,
recurrent UTIs, recurrent/persistent gross hematuria,
bladder stones, or renal insufficiency, then immediate
surgical treatment is indicated. (9)

The number of surgical modalities available to treat
LUTS, secondary to BPH, is growing. These options in-
clude monopolar transurethral resection of the prostate
(TURP), bipolar TURP, greenlight laser photovaporiza-
tion, enucleation, Rezum, Urolift, Aquablation, open sim-
ple prostatectomy, and robotic simple prostatectomy.
Before proceeding with surgery, the prostatic volume
must be accuratelymeasuredwith either a transrectal or
transabdominal ultrasound, as the availability of these

treatments relies heavily on the patient’s prostatic vol-
ume. (5)

The available surgical modalities for BPH vary in de-
gree of invasiveness, risk of complications, functional
outcomes, effects on patient’s health-related quality
of life, and cost. (3, 20) The variation within these
treatments allow patients to select an option that best
meets their personal preferences. For example, novel
treatments are available to provide better sexual out-
comes in the case of postoperative ejaculatory dys-
function—specifically retrograde ejaculation which is a
common complication secondary to most surgical ther-
apies. (21) Therefore, implementing a patient-centered
approach that emphasizes shared decision making is es-
sential before recommending a treatment for a patient’s
LUTS secondary to BPH. (22)

To conclude, BPH is a condition that can lead to
LUTS which, in turn, can have a significant negative im-
pact on patients’ HRQoL. Importantly, the clinician must
recognize that LUTS possess many different aetiologies.
Therefore, a methodical stepwise approach like the one
described should be carefully followed. Currently, many
options are available to manage LUTS either medically
or surgically. These treatments present their own risks
and benefits. As such, a shared decision-making process
should be implemented.

4 | BEYOND THE INITIAL AP-
PROACH

4.1 | Alpha-1-adrenergic antagonists
(alpha blockers)

Alpha blockers relax the smooth muscle within the pro-
static parenchyma and the bladder neck, thus facilitating
urination by decreasing luminal resistance. The main ad-
vantage of this medication is relatively rapid symptom
relief. The main disadvantages of this medication are hy-
potension and ejaculatory dysfunction. (23) Examples
of common alpha-1-adrenergic antagonists are tamsu-
losin, alfuzosin, and silodosin. (5)
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4.2 | 5-alpha-reductase inhibitors
(5-ARI)

If patients experience side-effects such as hypotension
but still desire medical therapy, they can be switched
to 5-alpha-reductase inhibitors (5-ARI). 5-ARIs block
the conversion of testosterone to dihydrotestosterone,
which is the main molecular signal for prostatic growth.
The main disadvantages of this medication are de-
creased libido, erectile dysfunction, and ejaculatory dys-
function. (23) Examples of common 5-ARIs include fi-
nasteride and dutasteride. (5)

4.3 | Phosphodiesterase-5 inhibitors
(PDE5I)

PDE5Is relax the prostatic tissue and the bladder neck
making it easier to urinate. This medication is also used
to treat erectile dysfunction. (23) So, when patients ex-
perience erectile dysfunction and LUTS secondary to
BPH, these medications are ideal to treat both issues
simultaneously. The main disadvantages of this medi-
cation are headaches and stomach aches. (23) Addition-
ally, PDE5I are contraindicated in patients taking organic
nitrates in any form, as the combination of both medica-
tions can lead to severe hypotension. An example of a
commonly used PDE5I is tadalafil. (5)
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