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may actually present different manifestations of
endothelial dysfunction. While a plethora of differ-
ent studies have confirmed a close association
between ED and any subsequent peripheral vascular
disease [9], Vardi et al [10] suggest the new concept
that an impaired penile endothelial function may
predict the subsequent onset of a systemic endothe-
lial disorder and a potentially consequential CVD.
Likewise, these findings highlight the point that
there could be an impaired ‘‘locally confined’’ penile
endothelial dysfunction with a concomitant pre-
served systemic counterpart [10].

This study provides numerous points with an
interesting link to different aspects in both the basic
science and the sexual medicine fields.
1. What does endothelial dysfunction really
mean?

Normally, the endothelium performs several homeo-
static functions; for instance, it has an important
regulatory role in the maintenance of vascular
homeostasis, vascular tone (including vasodilatation
and an adequate blood flow) and preserving a
nonthrombogenic blood–tissue interface, since it
prevents platelets and inflammatory cells from
adhering to the vascular surface [11]. Injury to
the vascular wall with subsequent endothelial
dysfunction alters these important regulatory func-
tions, leading to a state of abnormal endothelial
function. In this context, endothelial dysfunction can
be an indicator of the susceptibility to develop
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Personally, I believe that the history of sexual
medicine is connected with the development of
the concept that sexual health is closely related with
men’s overall cardiovascular well being. In this
context, the significant connections which have
been demonstrated between cardiovascular disor-
ders (CVD) and erectile dysfunction (ED) have
significantly contributed to ‘‘dignify’’ the field of
sexual medicine, at least throughout the last decade.

Step by step, researchers have learned (1) that ED
is clearly a more frequent complaint in patients with
concomitant CVD and medical comorbidities such
as hypertension, hypercholesterolemia, coronary
artery disease (CAD), and diabetes mellitus (DM)
[1]; (2) that the co-presence of ED and CVD is mostly
causal, since risk factors for both conditions are
often exactly the same (above all, cigarette smoking)
[2]; (3) that endothelial dysfunction is the potential
pathophysiological link between ED and CVD, since
an inadequate endothelial-dependent vasodilata-
tion seems to occur in those cases of vascular
erectile function impairment and anginal syndrome
[3,4]; and (4) that ED might be considered as an early
marker for latent CAD and ischemic heart disease
[5,6]. The latter aspect concludes the formal ‘‘enno-
bling of a quality of life’’ parameter, thus prompting
ED towards a so-called ‘‘quoad vitam’’ condition as a
potential predictor of cardiovascular health. Even
more, ED severity might be associated with poor
cardiovascular prognosis in adult diabetic men with
no CAD [3,7,8].

Several prominent disease states, including
hypertension, heart failure, and atherosclerosis,
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cardiovascular disease, since it may be considered as
an early marker for the presence of subclinical
atherosclerosis. Indeed, individuals with manifest
CAD as well as subclinical cardiovascular disease
show evidence of depressed endothelial function in
the coronary artery as well as in the other arterial
beds [11–14]. Moreover, the endothelium releases a
number of different vasorelaxant products, such as
adenosine; prostaglandins; and, even more impor-
tant, nitric oxide (NO). The past 2 decades have
seen an explosion in the understanding of the role
of NO biology; in the field of sexual medicine,
NO ‘‘prosaically’’ acts as the major ‘‘subject’’ of
penile vasorelaxation, eventually promoting the
erection. In their elegant study, Vardi et al [10]
supported the well-established theory that an
endothelial dysfunction may causally reduce the
ability of the endothelial cells to release vasorelaxant
products, including endothelial-derived NO, which
is produced by endothelial NO synthase (eNOS) in
response to increased blood flow, to maintain
the tumescence phase of the erection [10]. Under-
standing of the mechanisms leading to endothelial
dysfunction has improved, including the notion that
dysfunctional eNOS, at least partially due to the
deficiency of the eNOS cofactor tetrahydrobiopterin,
likely plays an important role [15]. Our interest in this
latter volatile molecule is also supported by the fact
that endothelial dysfunction shares with ED a
dependence on a common pathway through the
release of NO, thus leading to a significant patho-
physiologic network [16].
2. Why is a locally confined endothelial
dysfunction good news?

Flow-mediated dilatation (FMD) and other modal-
ities [17,18] that rely on postischemic reactive
hyperemia to indirectly and noninterventionally
assess the endothelial function in the peripheral
vasculature are usually considered to study any
eventual impairment as a marker of systemic
endothelial function. An impaired FMD, for
instance, has been closely, although controver-
sially, related to the morphologically and clinically
angiographic extent of CAD [19–23]. The findings of
Vardi et al [10] concerning the existence of a
selective local penile vasculopathy in ED patients,
regardless of the systemic haemodynamics, actu-
ally highlight the idea of an organ-specific endothe-
lial damage. They also strongly support the real
‘‘advantage’’ of a relatively non–health-threatening
and peripherally focused condition (ED, ndr) as a
potent predictor of real life-threatening disorders
such as CAD and ischemic heart disease [5]. We
could be allowed to apply a so-called preventive
medicine in those patients complaining only of ED;
this is mighty prospective information! Cardiac and
systemic vascular prevention could be achieved by
the detection and treatment of peripheral endothe-
lial dysfunction with relatively noninvasive meth-
ods [18].
3. Endothelial function represents a valuable
surrogate end point to assess the impact of
therapeutic interventions

It is in this context that the potential usefulness of
the endothelial circulating progenitor cells (EPCs) as
a therapeutic tool could be considered. EPCs are a
population of pluripotent cells which originate from
the haematopoietic stem cells in the bone marrow
and that migrate into the peripheral circulation
with the specific capacity to differentiate them-
selves into formal endothelial cells [24]; EPCs have
been demonstrated to restore endothelial function,
enhance angiogenesis, promote vascular repair, and
diminish atherosclerosis [25–27]. Overall, EPCs may
reach sites of neovascularisation and endothelial
damage and then differentiate into mature endothe-
lial cells, thus contributing to endothelial repair
[28,29]. What is important for ED? Reduced levels of
circulating EPCs have been suggested as an inde-
pendent risk factor for ED [30]. Vardi et al [10] have
demonstrated that in patients with ED, there can be
a localised impairment of the endothelium without
any concomitant systemic involvement. This is
great, since this finding supports the idea of causally
treating ED patients. A number of reports have
described the potential usefulness of the phospho-
diesterase type 5 inhibitors (PDE5-Is) as a continuous
treatment for restoring ideal or adequate peripheral
endothelial function [31–37]. Although criticism
exists, I would quote in this context a few studies
dealing with the use of PDE5-Is to increase the
overall amount of EPCs [29,38,39] for their potential
long-term clinical applicability. Of particular inter-
est are a number of animal studies regarding the use
of the PDE5-Is. Behr-Roussel et al [37], with their
usual great scientific elegance and faultless meth-
odological rigour, recently showed that endothelial
dysfunction and oxidative stress associated with
insulin resistance can be reversed by daily sildenafil
in the animal [36]. In addition, the recent develop-
ment of methods to deliver both stem and endothe-
lial cells to the penis has kindled a keen interest in
treating ED with gene- and cell-based therapies [40–
43]. Although there are significant differences
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between the two, I consider of major importance the
observation that mesenchymal stem cells (MSCs)
are pluripotent stromal cells that have the potential
to give rise to cells of diverse lineages. Interestingly,
MSCs can be found in virtually all postnatal tissues
[42]. What is even more appealing to me is that MSCs
have also been noted to possess the ability to impart
profound immunomodulatory effects in vivo [44].

Can we suppose that a focal and discrete
impairment of the endothelial function might be
locally treated in the future by means of targeted
drugs, EPCs, or MSCs? The future will tell us!

Conflicts of interest: The author has nothing to disclose.
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Over the last 2 decades, it has become evident that
the vascular endothelium is not merely a dormant
cell barrier that covers the inner surface of the blood
vessels but is a multifunctional cell layer whose
functions are crucial in vascular homeostasis.
Alterations in endothelial function (EnF) are pivotal
for the development of atherosclerosis, which is the
greatest health threat to humans in the modern era.
The morphologic changes in the vasculature that
occur in atherosclerosis can appear long after the
onset of endothelial dysfunction. Erectile dysfunc-
tion (ED) is commonly encountered in men with
cardiovascular disease. These patients can present
with early endothelial dysfunction that contributes
to a decrease in penile vascular responses to sexual
stimuli.

1. Penile and systemic endothelial
dysfunction

Cardiovascular diseases and ED share similar etiol-
ogy and pathophysiology. Usually, the degree of
ED correlates with the severity of cardiovascular
disease. It has been demonstrated that erectile
dysfunction can even precede coronary symptoms;
therefore, impairment in erectile function could be a
sentinel for the presence of occult cardiovascular
disease [1,2].

Organic ED is generally associated with estab-
lished systemic atherosclerosis that involves the
penile vasculature, but it can also present as an

http://dx.doi.org/10.1016/j.eururo.2008.08.068
mailto:yvardi@rambam.health.gov.il

