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INTRODUCTION
The current media interest in and availability of an effective and
safe oral therapy for erectile dysfunction (ED) has resulted in more
men seeking help. As a consequence, physicians without clinical
experience in the evaluation and treatment of ED get involved in

its management. The primary care physician and those who care
for patients at risk for ED such as cardiologists, psychiatrists,
endocrinologists and neurologists are likely to face more queries
about the treatment of ED.

ED is defined as the persistent inability to achieve or maintain
an erection adequate for satisfactory sexual activity.1 After prema-
ture ejaculation, it is the most common disorder of sexual function
in men.2 In an analysis of 1000 consecutive patients with sexual
disorders attending a psychosexual clinic, ED was the presenting
complaint of 23.6%.3 According to the Massachusetts Male Ag-
ing Study, the overall probability of complete impotence tripled
from 5% in men 40 years of age to 15% in those 70 years of age.2

Despite this startling prevalence of ED and the adverse impact it
has on a man’s self-esteem and quality of life, ED largely remained
an ignored disorder until the recent availability of effective oral
therapy.

Erection is a neurovascular phenomenon under hormonal con-
trol, which includes arterial dilatation, trabecular smooth muscle
relaxation and activation of the corporal veno-occlusive mecha-
nism.4,5 Recent advances in basic and clinical research have led to
the development of several treatment options for ED, including
new drugs for intracavernosal, intraurethral and oral use. The
advent of medical therapy with results superior to that of recon-
structive vascular surgery has had a major impact on the manage-
ment of this disorder. There has been a change in the approach to
the management of ED (Table I).6

EVALUATION OF A PATIENT
Medical and psychosexual history
The initial evaluation should differentiate ED from premature
ejaculation and loss of libido. It should attempt to identify the
aetiological factors (Table II). The presence and extent of myocar-
dial insufficiency and medications for this condition will influence
the treatment options that can be offered to the patient. The
cardiovascular risk of treating ED in a patient with heart disease
derives from the physical overload resulting from sexual activity.
It is thus important to determine in each patient whether coital
activity represents low, moderate or severe cardiovascular risk
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TABLE I. Changing approach and attitude to the treatment of
erectile dysfunction6

Time frame Treatment Aim

Pre-1960 Early surgery, natural Any improvement
remedies, psychotherapy

1960 Pumps Any improvement
1970 Penile implants Successful erection
1980 Injections Successful erection
1998 Oral agents Successful erection
At present Future treatment Normal sexual life
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before recommending sexual activity and treating ED.7 Energy
expenditure following sexual activity does not exceed that re-
quired to walk 1 km in 15 minutes (similar to the energy expen-
diture during the pre-orgasmic phase), followed by climbing up a
flight of stairs in 10 seconds (orgasmic phase). Therefore, the
work-up of the patient with heart disease and ED should include
assessment of his functional capacity, in addition to the usual tests
for ED.8 The Princeton Consensus Panel provided guidelines
(Table III) for patients being evaluated for their level of risk in
resuming sexual activity.9

For most men, the physician–patient dialogue is the corner-
stone in the clinical assessment of ED and the objective is to elicit
the sexual history in a non-threatening manner. The doctor and
patient should have the opportunity to discuss matters privately.
The partner must be interviewed to corroborate the history and
assess mutual goals. Certain key elements in the history-taking
will suggest whether the dysfunction is largely psychological or
organic (Table IV).

Physical examination
Genital examination may reveal an obvious cause (e.g. micro-
penis, chordee, Peyronie plaque). The finding of an atrophic testis
or gynaecomastia should prompt an endocrine evaluation for
hypogonadism or hyperprolactinaemia. A distinctive body habi-
tus or physical signs of hypogonadism may suggest a diagnosis of
Kallmann or Klinefelter syndrome. Peripheral neuropathy should
be looked for during the neurological examination and it includes
checking perineal sensations and the bulbocavernosus reflex.

Laboratory testing
The aim is to identify treatable conditions or previously undetected
medical illnesses such as diabetes, which may directly contribute
to ED (Fig. 1). The history may influence the extent of laboratory
work-up. The First International Consultation on ED divided the
tests for ED into three categories: recommended, optional and
specialized.10 Among the recommended laboratory tests were a
combination of those to identify the pathological processes of
diabetes mellitus, hyperlipidaemia, and the hypothalamic–pitu-
itary–gonadal axis (fasting glucose or glycosylated haemoglobin,
lipid profile and testosterone). Clinical judgement should be
exercised in choosing the appropriate investigations and each case
should be assessed on its own merit. Optional diagnostic tests
include psychological testing, estimation of serum prolactin,
luteinizing hormone, thyroid-stimulating hormone, prostate-spe-
cific antigen (PSA), complete blood cell count and urinalysis.

Special tests such as Rigiscan to assess nocturnal penile
tumescence (NPT), pharmacologically induced penile erection by
intracavernosal injection of vasoactive drugs (ICIVAD), duplex
ultrasound, arteriography, cavernosometry, nerve conduction stud-
ies and, in some cases, psychodiagnostic evaluation may be done
along with the first-line investigations in certain circumstances
(Table V).

TREATMENT
Informing the couple of the available options11 is an important
aspect of the initial consultation. Patients want the least invasive
treatment and options can be tried until the most acceptable one is
found. The treatment options currently available, their costs,
advantages and disadvantages are listed in Table VI.

TABLE II. Aetiology of erectile dysfunction

Psychogenic Performance anxiety, strained relationship, lack of
sexual arousability, depression and schizophrenia

Neurogenic Parkinson disease, Alzheimer disease, stroke and
cerebral trauma

Endocrine Hyperprolactinaemia and androgen deficiency
Vascular Hypertension, hyperlipidaemia, smoking, diabetes

mellitus and pelvic irradiation. Focal stenosis of the
common penile artery most often occurs in men who
have sustained blunt pelvic or perineal trauma (e.g.
from bicycling accidents)

Drugs b-adrenergic blockers, thiazides, spironolactone,
cimetidine, ketoconazole, antiandrogens,
phenothiazines, reserpine, antipsychotics, cigarette
smoking and substance abuse—alcohol,
marijuana, codeine, pethidine, heroin

Others Radical pelvic surgery (e.g. prostatectomy,
abdominoperineal resection), irradiation and pelvic
trauma

TABLE III. Princeton Consensus, 2000 on the classification of
cardiovascular risk associated with sexual activity9

Low risk. Management in primary care
• Asymptomatic patients with less than three cardiovascular risk factors for

coronary disease
• Controlled hypertension
• Class I stable angina
• Successful coronary revascularization
• Mild valvular disease
• New York Heart Association Class I heart failure
Check-ups every 6–12 months. Sexual activity is not contraindicated, therefore,

the patient is a candidate for treatment.
Intermediate risk. Management in primary care with tests or management

by a specialist
• Three or more cardiovascular risk factors for cardiovascular disease,

excluding sex
• Class II–III stable angina
• Recent acute myocardial infarction between two and six weeks ago
• Class II heart failure
• Non-cardiac sequelae of arteriosclerosis: Cerebrovascular accident or

peripheral vascular disease
Re-stratify based on exercise stress testing into low- or high-risk category.

Check-ups every 6 months.
High risk. Refer patient to secondary care for assessment
• Unstable or refractory angina
• Uncontrolled hypertension
• Class III–IV heart failure
• Acute myocardial infarction within 2 weeks or cerebrovascular accident
• High-risk arrhythmias
• Hypertrophic cardiomyopathy
• Moderate or severe valvular disease
The patient should be stabilized before treatment.

TABLE IV. History to differentiate organic from psychogenic
erectile dysfunction

Characteristic Organic Psychogenic

Onset Gradual Sudden
Circumstances Global Situational
Course Constant and Varying

progressive
Non-coital erection, Poor Rigid

such as early morning
and nocturnal erections

Psychosexual problems Secondary Long history
Partner problem Secondary At onset
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of the bladder should be ruled out before prescribing testosterone.

FIRST-LINE THERAPY
Oral therapy
It is non-invasive, easily administrable and reversible and is,
therefore, considered by the WHO to be a first-line therapy.13

When other diseases that require intervention are ruled out,
therapy may be initiated with a phosphodiesterase (PDE) inhibi-
tor. PDE inhibitors are potent selective inhibitors of cyclic GMP,
specifically phosphodiesterase type 5 (PDE 5), the predominant
isoform of the enzyme found in the human penis, which results in
smooth muscle relaxation. Sildenafil, Tadalafil and Vardenafil are
currently available.

Sildenafil is administered orally and the patient is advised to
take it one hour before intercourse, preferably on an empty stom-

FIG 1. Algorithm for the evaluation and management of erectile dysfunction

TABLE V. Circumstances that may need specific diagnostic testing

• Patient with primary erectile disorder to exclude organic disease
• Young patient with pelvic or perineal trauma who could benefit from

vascular surgery
• At the request of the patient or partner
• If medicolegal issues are involved

Whenever ED is secondary to other treatable disorders these
are treated simultaneously. ED is often associated with modifiable
or reversible factors (Table VII), which may be attended to along
with employment of specific treatment options. Testosterone
deficiency due to primary testicular failure or secondary to pitu-
itary/hypothalamic causes is rare but potentially reversible. Test-
osterone replacement is effective but other causes of testicular
failure such as carcinoma of the prostate and outflow obstruction

Initial diagnostic assessment
•  Medical, sexual, psychosocial history
•  Physical examination
•  Laboratory tests: exclude diabetes
•  Testosterone, prostate-specific antigen, prolactin as indicated
•  Decision-making after discussing treatment options

    Unsatisfactory

• Intracavernosal injection
• Transurethral alprostadil
• Vacuum constriction devices

Nocturnal penile tumescence, penile
Doppler, neurological evaluation,
angiography (if traumatic occlusion is
suspected)

•  Trial of PDE 5 inhibitor
•  Modification of reversible causes

(medications, alcohol, smoking
cessation)

•  Glycaemic control
•  Counselling

•  Endocrinopathy
•  Medicolegal issues
•  Deep-seated psychiatric disease
•  Possible central nervous system

disease
•  Peyronies disease

•  Contraindications to
phosphodiesterase 5 (PDE 5)
inhibitor

•  Patient refusal

Appropriate intervention   Failure

Pharmacologically-induced penile erection
(PIPE) test

      Satisfactory

•  Penile prosthesis
•  Vacuum constriction devices
•  Surgical revascularization
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ach. A fatty meal interferes with proper absorption. Adequate
sexual stimulation and privacy are essential. A starting dose of 50
mg is recommended, which can then be increased to 100 mg or
decreased to 25 mg, depending on the efficacy and tolerability.14

Those with diabetes may require 100 mg. It is metabolized in the
liver and in those with hepatic or renal impairment, a lower initial
dose of 25 mg may be given, as well as in those taking medications
such as erythromycin or ketaconazole which inhibit the microso-
mal cytochrome P450. The adverse effects include headache
(16%), flushing (10.5%), dyspepsia (16.5%), nasal congestion
(4%) and altered vision (2.7%). In a dose–response study, im-
provement in erection was reported in 56%, 77% and 84% of men
taking 25, 50 and 100 mg, respectively, and in 25% of the placebo
group.14 Improvement in erections was seen in 70% of patients
with hypertension, 56% of those with diabetes, 42.5% of those
who had undergone radical prostatectomy and 80% of patients
with spinal cord injury. Sildenafil is contraindicated in patients on
nitrates and is potentially hazardous in some (Table VIII).

New PDE inhibitors such as Tadalafil have a better side-effect
profile and improved specificity with a duration of action of up to
36 hours.15 Vardenafil, another novel selective PDE 5 inhibitor,
has also been shown to be safe and effective for the treatment of ED
in a 12-week, multicentre, randomized, double-blind, placebo-
controlled trial that included 601 men with mild-to-severe ED.16

The drug of the future would need to have a longer duration of
action. Phentolamine and yohimbine are alpha-adrenergic blockers
that have shown relatively modest efficacy. Trazodone, a serotonin
antagonist and reuptake inhibitor, improves premature ejacula-
tion and erectile function in men with psychogenic ED and has a
marginal effect in men with organic ED. Sublingual apomorphine,
a dopamine agonist with a rapid onset of action, is useful in 47%
of patients with ED secondary to various causes compared with
32% on placebo. It is prescribed at a dose of 2–3 mg.17

Vacuum devices
Vacuum devices induce an erection by increasing blood flow using
negative pressure to the penis. The application of an occlusive ring at
the base of the penis decreases corporal venous drainage. Some

dexterity is required to use these devices. Complications are reported
to be minimal, with partner dissatisfaction, pain and lack of satisfac-
tory ejaculation being the common problems.

Psychosexual therapy
For patients with major psychological problems, psychosexual
therapy may be given either alone or in combination with another
therapeutic approach. Psychosexual therapy takes time and has
been associated with variable results.

SECOND-LINE THERAPY
Intracavernosal injections

A synthetic form of prostaglandin E1 (PGE1), alprostadil given
intracavernosally targets the penile vasculature and has a 70%–
80% efficacy in men with ED.18 The adverse effects include
painful penile sensation (10%–20%), penile fibrotic changes
(5%–10%) and priapism (1%). Agents such as papaverine,
moxisylyte and phentolamine have been used with variable suc-
cess rates.

Intraurethral therapy
Prostaglandin E1 may be instilled intraurethrally in the form of a
gel-like pellet. About 70% of patients are satisfied and the route
of administration is less invasive than intracavernosal injection.19

The side-effects include penile pain and hypotension, and the
clinical success rate is lower than that achieved with intracavernosal
therapy.

THIRD-LINE THERAPY
Penile prosthesis
When non-surgical options have been unsuccessful, implantation
of a penile prosthesis may be considered. The irreversible nature
of the procedure has to be explained in detail. There are two types

TABLE VI. Summary of various treatment options

Treatment Cost Advantages Disadvantages and side-effects

Counselling Variable Addresses primary issue, resolves Non-availability of experts in many towns and
conflict, non-invasive cities, high recurrence rate

Sildenafil/Tadalafil Rs 13–30 per dose Non-invasive, 60% success Cardiac contraindications, systemic side-effects
Vacuum erection devices Rs 10 000–30 000 depending Minimally invasive Unnatural erections, petechiae, pain, cold penis,

upon brand partner dissatisfaction
Intraurethral prostaglandin El Not yet marketed in India Less invasive, 70% of satisfied patients Penile pain and hypotension
Intracavernosal injections Alprostadil: Rs 900 per 20 mg, 90% efficacy More invasive; infection, priapism, fibrosis, pain,

papaverine: Rs 16 per 10 ml prohibitive cost
vial with 400 mg

Prosthesis 3-piece inflatable, Success when most other options Limited availability of expertise; infection, fibrosis
Rs 255 000 have failed or are contraindicated and need for surgery

Vascular surgery Variable Restores natural erections Low long term patency, facilities for evaluation
and expertise required

TABLE VII. Lifestyle and drug modifications

• Regular exercise
• Healthy low cholesterol diet
• Cessation of smoking
• Avoidance of or reduction in alcohol consumption
• Changing antihypertensive,12 psychiatric medications

TABLE VIII. Relative contraindications of sildenafil therapy

• Active coronary ischaemia
• Congestive heart failure and borderline low blood pressure
• Borderline low cardiac volume status
• A complicated multidrug antihypertensive programme
• Drug therapy that can prolong the half-life of sildenafil
• Myocardial infarction, stroke or life-threatening arrhythmia in the

previous 6 months
• Resting blood pressure <90/50 mmHg or >170/110 mmHg
• Men with unstable angina
• Men with retinitis pigmentosa
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of prostheses: malleable or semi-rigid and inflatable. The inflat-
able prosthesis gives a more cosmetically acceptable erection but
is more expensive. The 3-piece variety has two inflatable cylinders
implanted in the corpora cavernosa, a scrotal pump and a reservoir
positioned in the prevesical space. Manual dexterity is essential to
operate the prosthesis. Infection is the most dreaded complication
and in case of infection, explantation of the prosthesis is often
required. Erosion and mechanical failure are the other complica-
tions. Long term results of 3-piece prostheses are about 92% at a
mean follow up of 59 months.20

Penile revascularization
Young patients with a history of trauma and detected to have focal
arterial lesions on pudendal arteriography are the best candidates
for penile revascularization. Better results are seen in those
without diabetes or neurological disease and those not current
users of tobacco. The success rates reported are 40%–80%.21

CONCLUSION
The recent availability of effective and well-tolerated therapies
has dramatically changed the clinical approach to ED. Pharmaco-
therapy is cost-effective and, at initial presentation, is preferred
over expensive diagnostic testing in the vast majority of patients.
A stepped-care approach is followed in the primary care and
family practice settings. Awareness programmes in these settings
for potential risk groups such as smokers, and those with diabetes
and hypertension may help in prevention as well as early diagno-
sis. Such patients may need only first-line therapy. Appropriate
urological, endocrine and psychiatric referrals, and shared deci-
sion-making with the couple will enable effective treatment of
men with ED.
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