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What is ED?

• ED	is	the	consistent	inability	to	sustain	an	
erection	sufficient	for	sexual	intercourse

• Total	inability	to	achieve	erection
• Inconsistent	ability	to	achieve	an	erection	
rigid	enough	for	penetration

• A	tendency	to	sustain	only	brief	erection



 



























 





























Vascular Supply

Microscopically, it is difficult to differentiate the tis-
sue within the different erectile bodies. In this tis-
sue, blood flows thorough lacunar spaces, which are
endothelial-lined and surrounded by the trabecular
smooth muscle. It is on this smooth muscle that is
activated or relaxed by the final neural pathways
leading to erection and detumescence.

The arterial blood supply to the penis is from the
common iliac! internal iliac (hypogastric)!
internal pudendal! common penile artery. After
giving off branches to the scrotum and urethral bulb,
the common penile artery bifurcates into the dorsal
penile artery (which supplies the glans and skin of

the penis) and the deep penile artery (syn., caver-
nosal artery, profunda artery), supplying the corpus
cavernosum. The deep arteries enter each corpus
cavernosum and course down the center, giving off
branches into the erectile tissue. Blood then flows
radially toward the tunica albuginea toward the
venules that give egress.

These arterial systems are present on both sides and
are usually both functioning. Normal blood flow on
one side is usually enough to keep things function-
ing properly. However, there can be individual
variation in the anatomy. In somemen, only one
side provides the majority of blood, and in other, the
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From Lue TF. Physiology of penile erection and pathophysiology of erectile dysfunction and priapism.
In: Walsh PC, ed. Campbell’s Urology. 8th ed. Philadelphia, PA: Saunders; 2002.

A. Penile arterial supply
B. Venous drainage
C. Cross section of penis showing

corpora cavernosa, corpus spongiosum
and their relationship to the vascular
supply
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Figure 1

Penile anatomy and vascular supply



Neuroanatomic 
Considerations

• erectile:	level	of	S2-4
• activation	of	parasymphatetic	nerve	causes	
vascular	changes	that	lead	to	erection

• Detumescence	mechanism	is	under	control	of	
the	sympathetic	nervous	system	(T10-L3)

• Ejaculation	is	different	neurogenical	T10-L3
• Location	of	sympathetic	chain	(lateral	to	aorta)	
prone	to	dame	in	RPLD,	aortic	sx



Neuroanatomic 
Considerations

• sexual	activity	initiated	in	CNS
• Median	pre-optic	area
• Nucleus	paragigantocellularis

• serotonin,	norepi,	epi:	inhibit	libido,	
erectile	response,	and	ability	to	climax

• antidepressants	increase	CNS	serotonin	
or	nor	epi	causing	sexual	dysfunction

• MC	sexual	adverse	of	SSRI	is	
anorgasmia	(good	for	premature	
ejaculation!)



ED epidemiology

• 50%	of	men	40-70	some	sort	of	ED
• ED	correlates	with	age,	HTN,	cardiovascular	
disease



 
 
 

 
 
 
 
















  













































    





Types of ED
• Arteriogenic:	cannot	increase	blood	vessels	20-
40	fold.	(ASD,	DSVD,	trauma)

• Veno-occlusive	dysfunction:	lack	of	smooth	
mucle	relaxation	in	the	cavernosal	bodies	
(ischemia,	trauma,	diabetic	microneuropathy,	
Peyronies)

• Neurogenic:	diabetic,	alcohol,	MS,	spinal	cord	
injury,	RRP

• Hormonal:	testosterone	deficiency	leads	to	
decrease	production	of	NOS,	NO,	cGMP



Types of ED

• Anatomic:	Peyronie's	Disease
• Drug-induced:	anti-HTN,	antidepressants
• Psychogenic:	90%	organic,	rest	psychogenic



ED can be a marker for 
CVD

• The	penis	is	a	vascular	organ
• Loss	of	erectile	rigidity	is	the	earliest	sign	of	
endothelial	dysfunction

• Endothelial	dysfunction	is	an	early	marker	for	
CVD

• ****	arteries	to	the	penis	are	smaller



Risk factors for ED

• The	process	of	aging	increases	your	risk	for	ED
• Progressive	decline	of	sexual	physiologic	
function

• Increase	prevalence	of	chronic	disease
• Psychological	issues
• Relationship	and	partner	issues



DM and HTN
• Factors	impacting	ED	in	
patients	with	DM
• Increase	age

• Increase	duration	of	diabetes

• Poor	glycemic	control	(HbA1c)

• Complications	of	diabetes	
(neuropathy,	vascular	disease)

• Hypertension
• 104	HTN	patients	(34-75	years	old)

• 68	%	reported	some	ED

• 45	%	severe	ED



 CHAPTER 24 ! Evaluation and Management of Erectile Dysfunction  723

2006; Laumann et al, 2007; Selvin et al, 2007). It is estimated that 
as much as 75% of men with diabetes have ED to some degree 
(Hakim and Goldstein, 1996). Similar rates of ED diagnoses are 
described for men presenting clinically with other chronic dis-
eases, which constitute risk factors for ED (Jackson, 1999;  
Burchardt et al, 2000; Montorsi et al, 2003b; Solomon et al, 2003).

In addition to adverse health conditions having risk 
associations with ED, medication use has also been asso-
ciated with ED in up to 25% of presentations (Keene and 
Davies, 1999; Francis et al, 2007). The most commonly implicated 
classes of drug include antihypertensive drugs such as thiazide 
diuretics and !-adrenoceptor antagonists and psychotherapeutic 
drugs, particularly selective serotonin reuptake inhibitor (SSRI) 
antidepressants. Table 24–2 lists several drug classes commonly 
associated with ED. It is importantly recognized that medications 
may affect other components of the male sexual response cycle 
including sexual desire, arousal, and orgasm, which secondarily 
hampers erectile function. Of additional importance, the assign-
ment of causation of ED for any particular medication is condi-
tional, requiring that an increased prevalence exists in the target 
population compared with the placebo group after stratification 
for known risk factors or compared with another drug with an 
equivalent therapeutic effect, and further, a credible physiologic 
mechanism should be established experimentally (Sáenz de Tejada 
et al, 2005).

Calculated odds ratios underscore the extent to which various 
ED risk factors correlate with ED (Table 24–3). These data 

adversely affect quality of life, decrease occupational 
productivity, and increase health care resource utiliza-
tion (Krane et al, 1989; Litwin et al, 1998). Because of the height-
ened ease of use and availability of effective first-line treatments 
combined with a growing societal awareness of ED and acceptance 
of its treatment, it is understandable that a trend toward increased 
health care services utilization surrounding ED has been observed 
(Wessells et al, 2007).

ED can be included among a host of urologic diseases having a 
substantial burden on the public financially. Total expenditures 
for outpatient clinical management of ED (exclusive of pharma-
ceutical costs) in the United States in 2000 approximated $330 
million, ranking ninth most costly among most frequent urologic 
diagnoses (Litwin et al, 2005). By contrast, this cost was approxi-
mately $185 million in 1994 (Wessells et al, 2007). Individual-
level expenditures on an annual basis associated with an ED 
diagnosis (inclusive of pharmaceutical costs) among affected 18- 
to 64-year-old males in the United States in 2002 were calculated 
to be $1107 (Wessells et al, 2007). These data have enormous 
implications for governmental, as well as nongovernmental agen-
cies in the United States and worldwide, whose work must con-
sider the practical distribution and fiscal allocation of health care 
services for ED.

Table 24–2. 
Drugs Associated with Erectile Dysfunction

CLASS SPECIFIC AGENTS

Antihypertensives Thiazide diuretics, nonselective !-blockers
Antidepressants Tricyclics; selective serotonin reuptake 

inhibitors
Antipsychotics Phenothiazines
Antiandrogens Nonsteroidal (flutamide); steroidal 

(cyproterone acetate); luteinizing 
hormone-releasing hormone analogues

Antiulcer drugs Histamine H2 receptor antagonists 
(cimetidine)

Cytotoxic agents Cyclophosphamide, methotrexate
Opiates Morphine

Key Points: Epidemiology and Health Policy

! Approximately 20% of adult men worldwide experience ED.
! Risk factors for ED include increasing age and presence of 

comorbid medical conditions such as type 2 diabetes mel-
litus, obesity, cardiovascular disease, hypertension, dyslipid-
emia, depression, and prostate disease/BPH.

! Between 1994 and 2000, expenditures solely for outpatient 
clinical management of ED in the United States nearly 
doubled from $185 million to $330 million.

! ED ranks among the top 10 most costly urologic diagnoses 
in the United States and must be included in considerations 
for fiscal allocation of health care services.

MANAGEMENT PRINCIPLES
The approach to the evaluation and treatment of ED is most assur-
edly different from that of many other urologic diseases in several 
basic respects. The diagnosis of ED customarily involves an 
acknowledgment of the subjective complaint of erectile inability 
by the patient (or patient and partner), and extensive diagnostic 
procedures are generally not required to proffer the diagnosis. 
Additionally, current first-line intervention in the form of effective 
oral pharmacotherapy is easily prescribed and administered and 
is frequently successful for the majority of patients. However, 
notwithstanding the semblance that the management of 
ED is fairly uncomplicated, it is a structured process that 
critically incorporates several clinical practice concepts 
for bringing the best therapeutic outcomes to patients.

Early Detection
Epidemiologic and clinical investigation has suggested 
that many patients with ED retain adverse clinical con-
ditions and also lifestyle factors (e.g., diabetes, cardio-
vascular disease, prostate disease, overweight condition, 
current cigarette smoking, physical inactivity) that 
potentially compromise erectile function (Saigal et al, 

From Selvin E, Burnett AL, Platz EA. Prevalence and risk factors for erectile 
dysfunction in the US. Am J Med 2007;120:151–57; and Francis ME, Kusek JW, 
Nyberg LM, Eggers PW. The contribution of common medical conditions and 
drug exposures to erectile dysfunction in adult males. J Urol 2007;178:591–6.

Table 24–3. 
Major Erectile Dysfunction Risk Factors

CONDITION
MULTIVARIATE 
ADJUSTED ODDS RATIO

Diabetes mellitus 2.9
Hypertension 1.6
Cardiovascular disease 1.1
Hypercholesterolemia 1.0
Benign prostate enlargement 1.6
Obstructive urinary symptoms 2.2
Increased body mass index (>30 kg/m2) 1.5
Physical inactivity 1.5
Current cigarette smoking 1.6
Antidepressant use 9.1
Antihypertensive use 4.0
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Smoking

• Smoking	increases	risk	of	
moderate	to	complete	ED	2	fold

• Association	between	smoking	
and	ED	is	likely	due	to	
impairment	of	endothelium-
dependent	smooth	muscle	
relaxation

• Lower	prevalence	of	ED	in	
former	smokers	compared	with	
current	smokers



•Goal	oriented	approach	to	erectile	
dysfunction	treatment	is	a	widely	
accepted	concept



Finally, the history should include queries about
what the patient’s goals are in treatment of erectile
dysfunction. This may change the choice of treat-
ment plan.

Physical examination

The degree of virilization should be noted, and if
abnormal, maymake the clinician suspect hypogo-
nadism. Peripheral pulses should be palpated. If
abnormal, there may an increased likelihood of vas-
culogenic ED. Neurological examination can tip off
CNS disease or peripheral neuropathies that may be
the cause of the dysfunction. Detailed examination
of the penis for hypospadias, disproportion of the
corporal bodies, and plaque is performed. The
diagnosis of Peyronie’s Disease can be suspected
by history, but corroborative findings on physical

examination are essential. If a plaque is palpated, it
is essential to determine if it is present deep within
the cavernosal tissue, as this may be suspicious for
an infiltrative process, such as a penile metastasis.

Basic laboratory testing

Because of the potential effects on libido and also
penile tissue function, a testosterone level should
be performed in all men presenting with ED. It is
unlikely that testosterone deficiency will be the
entire cause sexual dysfunction, but may be a con-
tributing cause.Whether or not to obtain a total
testosterone (low cost) or free testosterone (more
accurate) is controversial. It is probably best to
obtain the level in the morning, especially if the
patient is a younger man, as there is a diurnal
variation with peaks in the morning. In men with
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Figure 2

Princeton Guidelines algorithm for interaction between
erectile dysfunction treatment and cardiac risk

Adapted from DeBusk R, Drory Y, Goldstein I, Jackson G, et al. Management of sexual dysfunction in patients with cardio-
vascular disease: recommendations of the Princeton Consensus Panel. Am J Card.
2000;86:62F-68F.



Evaluation

1. Organic	vs	Psychogenic
2. cardiac	risk	(3-5	Mets)
3. Physical	examination
4. Labs:	testosterone	level	should	be	performed	

in	all	men	presenting	with	ED,	then	LH,	
prolactin,	thyroid,	lipid	profile,	A1C



SPECIALIZED TESTING
: 



Nocturnal penile 
Tumescence

• organic	vs	psychogenic	ED.
• Needs	to	have	REM.	
• Rigid	Scan	not	measures	REM

measurements. Apharmacologic agent is injected to
achieve full smooth muscle relaxation, and saline
infusion is begun. Salient data obtained from the
study are flow necessary to obtain erection and
maintain erection and pressure degradation curves.
What is considered a normal test varies with
authors. Injection of contrast at the end of the study

may identify the extremely rare patient with a focal
large leak from the corpus cavernosum that may be
amenable to surgical therapy.

In men whom veno-occlusive dysfunction is sus-
pected, this test can give more specific information,
but is rarely carried out, as specific treatment of
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Figure 3

NPT monitoring

From Broderick GA, Lue TF. Evaluation and nonsurgical management of erectile dysfunction and priapism.
In: Walsh PC, ed. Campbell’s Urology. 8th ed. Philadelphia, PA: Saunders; 2002: Chapter 46.

A. Normal Rigiscan study
showing several episodes of
prolonged tumescence during
a night of sleep

B. Abnormal Rigiscan study
with short-lived episodes of
tumescence. The tip does not
have adequate rigidity
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Duplex doppler 
ultrasonography

• ability	to	visualized	artery,	identification	of	
Peyronie's	plaques,	direct	measurement	of	BP	
after	pharmacologic	injection

• peak	systolic	blood	greater	than	25-35cm	per	
second	in	cavernosal	artery	normal	inflow

• end	diastolic	flow	should	be	less	than	3cm	per	
second	and	restive	index	>	0.85

• epinephrine	causes	false	positive



Cavernosometry/caver
nosography

• Test	is	invasive,	with	2	needles	in	the	penis,	1	
for	perfusion	of	medication	and	saline,	and	the	
other	for	pressure	measurement	

732 SECTION VI ! Reproductive and Sexual Function

Figure 24–7. Pharmacologic cavernosography. A, In a patient 1 year after a penile fracture, a communication between the corpus 
cavernosum and the spongiosum is seen. B, In a 27-year-old man with primary impotence, venous leakage from the crura is seen. 

Figure 24–6. This tracing depicts four simultaneous variables 
obtained during the third phase of dynamic infusion 
cavernosometry and cavernosography. Top to bottom, Cavernosal 
artery flow recorded by using a continuous-wave Doppler 
ultrasound probe; systemic brachial systolic and diastolic arterial 
blood pressure (150/87 mm Hg); intracavernosal pressure, which 
varied from 70 to 160 mm Hg in this tracing; and intracavernosal 
heparinized saline inflow. The intracavernosal pressure at which 
the cavernosal artery pulsations returned, the effective cavernosal 
artery systolic occlusion pressure (CASOP), was 108 mm Hg. The 
gradient between the brachial and the cavernosal artery systolic 
occlusion pressures was 150 to 108, or 42 mm Hg, which is 
abnormal. 
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pudendal, and penile arteries are then evaluated and documented 
(Fig. 24–8). The inferior epigastric arteries are frequently studied 
as well to determine their suitability for use in surgical revascular-
ization. It should be recognized that significant variation of the 
intrapenile arterial anatomy exists, challenging the angiographer 
to differentiate congenital variations from acquired abnormalities 

and establish their clinicopathologic relevance (Bähren et al, 
1988; Benson et al, 1993).

Historical and Investigational  
Studies of Penile Blood Flow
Penile Brachial Pressure Index
This test refers to the penile systolic blood pressure divided by the 
brachial systolic blood pressure. The technique involves applying 
a small pediatric blood pressure cuff to the base of the flaccid penis 
and measuring the systolic blood pressure with a continuous-wave 
Doppler probe. A PBI of 0.7 or less has been used to indicate arte-
riogenic ED (Metz and Bengtsson, 1981). The technique has 
not been found to be valid, basically because it does not 
assess the hemodynamic properties of a functionally rel-
evant, induced erection, and thus it is not recommended 
for use (Aitchison et al, 1990; Mueller et al, 1990).

Penile Plethysmography  
(Penile Pulse Volume Recording)
This test evaluates arterial pressure waveforms in the penis with 
an aggregate of the contributions of all penile vessels (Kedia, 
1983). It requires the application of a 2.5- or 3-cm cuff connected 
to an air plethysmograph applied to the base of the penis, inflating 
the cuff to a pressure above brachial systolic pressure, and then 
decreasing the pressure by 10–mm Hg increments while recording 
pressure waveform tracings. Abnormal pressure waveforms by 
diagnostic criteria have been used to indicate vasculogenic ED 
(Doyle and Yu, 1986). Because this study is done in the 
flaccid penis like the PBI, its clinical relevance has been 
questioned. Despite this concern, a technical modification that 
measures postischemic flow-mediated dilation was introduced as 
being informative regarding penile vascular endothelial function 
(Dayan et al, 2005; Vardi et al, 2009).

Radioisotopic Penography
This test quantifies changes in penile blood volume after intracav-
ernous injection of a vasoactive agent using 99mTc-labeled red 
blood cells (Shirai et al, 1976). Extremely low flow is understood 
to mean arteriogenic ED (Smith et al, 1998). An evaluation com-
paring color Duplex ultrasound and radionuclide penography 
showed poor correlation (Glass et al, 1996).



Penile arteriography

• internal	pudendal	system
• reserved	for	patient	whom	
penile	revascularization	is	being	
considered

• examine	potential	donor	arteries
• presence	or	abscence	of	
generalized	atherosclerosis

• angiographers	with	experience!
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directly measure penile tumescence and rigidity. From 
the historical perspective of ED diagnostics, testing was 
applied primarily to differentiate psychogenic from 
organic ED. In general, the documentation of a full erec-
tion indicates functional integrity of the neurovascular 
axis regulating penile erection and thereby raises suspi-
cion of a psychogenic etiology. There are several approaches 
to perform this evaluation. Importantly, the psychophysiologic 
evaluation does not currently represent first-line evaluation for 
ED, largely because of technical and cost limitations associated 
with current techniques. When considered to undergo any of 
these tests as part of a diagnostic plan, patients are counseled with 
regard to their expected utility and risks and benefits.

Penile Tumescence and Rigidity Monitoring
Nocturnal penile tumescence (NPT) monitoring, which describes 
the study of erections that occur with nighttime sleep, was classi-
cally described as a technique offering assessment of physiologic 
erectile ability (Wasserman et al, 1980). Standardly, sleep labo-
ratory nocturnal penile tumescence and rigidity (NPTR) 
testing applies nocturnal monitoring devices that 
measure the number of episodes, tumescence (circumfer-
ence change by strain gauges), maximal penile rigidity, 
and duration of nocturnal erections (Kessler, 1988). The 
conventional approach is to perform monitoring in conjunction 
with electroencephalography, electro-oculography, and electro-
myography (EMG), with nasal airflow and with oxygen saturation 
to document rapid eye movement (REM) sleep and the presence 
or absence of hypoxia (sleep apnea). Importantly, documentation 
of REM sleep is done because of the observation that true erectile 
phenomena occurring during sleep are associated with the REM 
sleep phase (Fisher et al, 1965). Sleep movement patterns are also 
monitored because periodic limb movement disorders are associ-
ated with abnormal NPT. Axial rigidity is measured along with 
photography of the erect penis on awakening the patient at 
maximal tumescence; a buckling device is applied to the tip of the 
penis to measure resistance (500 g minimum for vaginal penetra-
tion, 1.5 kg suggestive of complete rigidity) (Karacan et al, 1977). 
NPT has traditionally been performed over two to three nights to 

Penile Magnetic Resonance Imaging
This test has significant potential applications for the assessment 
of anatomic details of the penis and penile microcirculation. Angi-
ographic techniques may be combined with it to evaluate the 
anatomic condition of the internal iliac and penile vasculature. 
Magnetic resonance angiography has been shown to have good 
correlation with color duplex ultrasound testing (Stehling et al, 
1997; John et al, 1999).

Penile Near-Infrared Spectrophotometry
This test provides continuous, quantitative measurements of 
penile blood flow using a specialized near-infrared spectropho-
tometry instrument (Burnett et al, 2000). It may be applied with 
an erectile stimulus and documents the hemodynamic phenom-
ena of erection. Penile spectrophotometry has been further inves-
tigated in combination with intraurethral pharmacotherapy 
documenting blood flow increase to the penis with this erecto-
genic modality (Padmanabhan and McCullough, 2007). Further 
investigation of this technique is necessary to establish its clinical 
utility.

Cavernous Smooth Muscle Content
This test evaluates the smooth muscle composition of the corpo-
real tissue by light microscopic and computed morphometric 
assessment of biopsies of the penis and may serve adjunctively in 
the diagnosis of vasculogenic ED (Wespes et al, 1992). A reduced 
proportion of corporeal smooth muscle (and correspondingly 
increased collagen) has been observed in older men with veno-
occlusive dysfunction (19% to 36% smooth muscle) and arterio-
genic ED (10% to 25%), compared with that of young, healthy 
men with normal erections and penile curvature (40% to 52%) 
(Wespes et al, 1991). In part because of its invasiveness, the test is 
controversial and thus it remains investigational at present.

Psychophysiologic Evaluation
The psychophysiologic evaluation of ED seeks to 
evaluate the erectile response applying techniques that 

Figure 24–8. In this patient with a pelvic injury, pharmacologic penile arteriography (after intracavernous injection of 60 mg of papaverine) 
shows patent common penile, dorsal, and cavernous arteries (A) and nonvisualization of the common penile artery and its branches (B). 
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directly measure penile tumescence and rigidity. From 
the historical perspective of ED diagnostics, testing was 
applied primarily to differentiate psychogenic from 
organic ED. In general, the documentation of a full erec-
tion indicates functional integrity of the neurovascular 
axis regulating penile erection and thereby raises suspi-
cion of a psychogenic etiology. There are several approaches 
to perform this evaluation. Importantly, the psychophysiologic 
evaluation does not currently represent first-line evaluation for 
ED, largely because of technical and cost limitations associated 
with current techniques. When considered to undergo any of 
these tests as part of a diagnostic plan, patients are counseled with 
regard to their expected utility and risks and benefits.

Penile Tumescence and Rigidity Monitoring
Nocturnal penile tumescence (NPT) monitoring, which describes 
the study of erections that occur with nighttime sleep, was classi-
cally described as a technique offering assessment of physiologic 
erectile ability (Wasserman et al, 1980). Standardly, sleep labo-
ratory nocturnal penile tumescence and rigidity (NPTR) 
testing applies nocturnal monitoring devices that 
measure the number of episodes, tumescence (circumfer-
ence change by strain gauges), maximal penile rigidity, 
and duration of nocturnal erections (Kessler, 1988). The 
conventional approach is to perform monitoring in conjunction 
with electroencephalography, electro-oculography, and electro-
myography (EMG), with nasal airflow and with oxygen saturation 
to document rapid eye movement (REM) sleep and the presence 
or absence of hypoxia (sleep apnea). Importantly, documentation 
of REM sleep is done because of the observation that true erectile 
phenomena occurring during sleep are associated with the REM 
sleep phase (Fisher et al, 1965). Sleep movement patterns are also 
monitored because periodic limb movement disorders are associ-
ated with abnormal NPT. Axial rigidity is measured along with 
photography of the erect penis on awakening the patient at 
maximal tumescence; a buckling device is applied to the tip of the 
penis to measure resistance (500 g minimum for vaginal penetra-
tion, 1.5 kg suggestive of complete rigidity) (Karacan et al, 1977). 
NPT has traditionally been performed over two to three nights to 

Penile Magnetic Resonance Imaging
This test has significant potential applications for the assessment 
of anatomic details of the penis and penile microcirculation. Angi-
ographic techniques may be combined with it to evaluate the 
anatomic condition of the internal iliac and penile vasculature. 
Magnetic resonance angiography has been shown to have good 
correlation with color duplex ultrasound testing (Stehling et al, 
1997; John et al, 1999).

Penile Near-Infrared Spectrophotometry
This test provides continuous, quantitative measurements of 
penile blood flow using a specialized near-infrared spectropho-
tometry instrument (Burnett et al, 2000). It may be applied with 
an erectile stimulus and documents the hemodynamic phenom-
ena of erection. Penile spectrophotometry has been further inves-
tigated in combination with intraurethral pharmacotherapy 
documenting blood flow increase to the penis with this erecto-
genic modality (Padmanabhan and McCullough, 2007). Further 
investigation of this technique is necessary to establish its clinical 
utility.

Cavernous Smooth Muscle Content
This test evaluates the smooth muscle composition of the corpo-
real tissue by light microscopic and computed morphometric 
assessment of biopsies of the penis and may serve adjunctively in 
the diagnosis of vasculogenic ED (Wespes et al, 1992). A reduced 
proportion of corporeal smooth muscle (and correspondingly 
increased collagen) has been observed in older men with veno-
occlusive dysfunction (19% to 36% smooth muscle) and arterio-
genic ED (10% to 25%), compared with that of young, healthy 
men with normal erections and penile curvature (40% to 52%) 
(Wespes et al, 1991). In part because of its invasiveness, the test is 
controversial and thus it remains investigational at present.

Psychophysiologic Evaluation
The psychophysiologic evaluation of ED seeks to 
evaluate the erectile response applying techniques that 

Figure 24–8. In this patient with a pelvic injury, pharmacologic penile arteriography (after intracavernous injection of 60 mg of papaverine) 
shows patent common penile, dorsal, and cavernous arteries (A) and nonvisualization of the common penile artery and its branches (B). 



ED treatment

• Therapy:	if	psychogenic
• yohimbe:	increase	parasympathetic	and	
decrease	sympathetic	activity
• AUA	does	not	recommend	for	treatment	



PDE5 inhibitors
• considered	first	line	
• Levitra,	Cialis,	Viagra
• Do	not	provide	automatic	erection
• Not	effective	in	30%
• PDE5	may	lead	to	acid	reflux	and	
dyspepcia,	skin	flushing,	rhinitis,	
headache

• Do	not	give	with	nitrates



 
 


 


 


 













Vacumm constriction 
devices

• negative	pressure	pulls	the	blood	in
• constriction	band	no	more	than	30min



Penile injection 
therapy:

• apostradil	(PGE1)	only	FDA	approved
• activated	via	cAMP	leading	to	calcium	flux
• injection	vs	intraurethral
• Fast	onset	erection
• Risk	of	bleeding
• Risk	of	priapism
• Brusing
• Can	cause	peyronies

 

  



  


  
 

 
 


  


  
 


 


  



Penile prothesis
• high	efficacy!
• malleable	or	semirigid
• 2	piece inflatable
• 3	piece inflatable

• Risks:
• Infection
• Chronic	pain
• Device	malfunction
• Satisfaction	highly	dependent	on	preop	
discussion



Penile revascularization

• young	age
• trauma
• no	preexisting	erectile	complains



Clinical Trials

• Several	restorative	or	regenerative	treatments	are	
under	investigation	for	the	future	treatment	of	ED:

• Extracorporeal	shock	wave	therapy	(ESWT)	- low-
intensity	shock	waves	that	aim	to	fix	the	erectile	
tissues	and	help	restore	natural	erections.

• Intracavernosal	injection	of	stem	cells	- to	help	
cavernous	tissue	regrowth

• Intracavernosal	injection	autologous	platelet	rich	
plasma	(APRP)	- to	help	cavernous	tissue	regrowth



Questions????
drjsilva@gmail.com


