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Editorial Commentary

Arterial erectile dysfunction is an early sign of vascular damage: 
the importance for the prevention of cardiovascular health
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The article by Nakahara and colleagues (1), entitled 
“18F-Fluoride Positron Emission Tomographic Imaging of 
Penile Arteries and Erectile Dysfunction” focus on the role 
of fluorine-18 sodium fluoride (NaF) positron emission 
tomography (PET) of penile arteries in patients with 
erectile dysfunction (ED). In particular, NaF is known 
to localize in areas of active microcalcification in 
atherosclerosis plaques. In a cohort of 437 prostate cancer 
patients undergone to NaF-PET for detection of bone-
metastasis, the authors found a higher NaF uptake in penile 
vessels of patients with ED compared to potent ones, 
suggesting that atherosclerosis is associated with ED in 
prostate cancer patients (1). 

ED is a common male sexual dysfunction (2). Basing on 
the underlying causes, it can be classified as psychogenic 
or organic, with the latter being further divided into non-
endocrine and endocrine. Among the non-endocrine causes, 
the vasculogenic mechanism is by far the most common one 
and can be divided into arterial inflow disorders and venous 
outflow disorders (defects in the veno-occlusive mechanism). 
Atherosclerosis, a sign of endothelial dysfunction, results in 
decreased perfusion/ischemia of penile arteries and is one of 
the main causes of arterial ED (3). 

A large body of evidence address to endothelial 
dysfunction a role in the pathogenesis of ED (3). Currently, 
endothelial dysfunction is evaluated by different and 
complementary tools, such as flow-mediated dilation, penile 
nitric oxide release test, peripheral arterial tonometry or 

several serum markers (e.g., c-reactive protein, vascular cell 
adhesion molecule-1, endothelin 1 and others) (4). We have 
focused on the role of endothelial microparticles (EMPs) and 
endothelial progenitor cells (EPCs) in the pathogenesis of 
endothelial dysfunction in patients with ED for long (4-15). 

EMP are membrane vesicles derived from the plasma 
membrane of endothelial cells, carrying cytokines, proteins 
and microRNA. They are thought to be early markers of 
endothelial damage, triggering the endothelial repair in an 
EPC-mediated way. In particular, CD144pos and CD146pos 
EMPs are the most specific markers of endothelial damage 
and have been suggested to enhance the EPC release (11). 
However, by the release of some kinds of microRNA, they 
might directly stimulate vascular repair by genetically 
reprogramming the endothelial cells. Accordingly, the 
microRNA-133a has been demonstrated to enhance the 
expression of insulin-like growth factor receptor 1 (IGF1R), 
whose deficiency accelerate atherosclerosis (16) in vascular 
smooth muscle cells (17).

EPCs are bone-marrow derived cells able to differentiate 
into mature endothelial cells, facilitating vascular repair in 
different ischemic tissues. EPC population consist of two 
different cell subtypes, the early and the late ones (18). 
Circulating late phenotype of EPCs (CD45neg/CD34pos/
CD144pos) raises in case of classical cardiovascular 
r isk  factors ,  such as  metabol ic  syndrome (8,13) , 
hypogonadism (9,10), atherosclerosis (5) and decreases 
after pharmacological intervention with androgens (9), 
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PDE5 inhibitors (4,12) and physical activity (18). Their 
serum concentration reflects the quality of endothelial 
function (flow-mediated dilation) and also vascular 
penile parameters (dynamic penile Doppler) in patients 
with ED (19). Therefore, EPCs have been regarded as 
a potential diagnostic marker for the early detection 
of vascular dysfunction. In fact, their change in serum 
concentration precede the structural alterations resulting 
from vascular damage, such as carotid atherosclerosis 
(5,12). Decreased EPC mobilization from the bone marrow, 
decreased homing capacity of late EPC or lower ability 
to positively modulating the function of late EPCs have 
been all addressed as possible pathogenetic moments in the 
endothelial dysfunction (11). In vitro data show promising 
results on the treatment of diabetes mellitus-induced ED 
with genetically modified EPCs, since a marked increase 
of the erectile function was observed after treatment, 
consistent with a reduction of the degree of apoptosis and 
collagen/smooth muscle ratio and an increase of endothelial 
nitric oxide synthase (eNOS) expression in penile tissues 
of treated versus not-treated mice (20). Nevertheless, the 
possible therapeutic applications of EPCs humans deserve 
investigation (11).

Taken together, this evidence confirms the central 
role of endothelial dysfunction and atherosclerosis in the 
pathogenesis of arterial ED, as already recognized by the 
scientific community and further confirmed by Nakahara 
and colleagues (1). 

The main pitfall on the study (1) is the suggestion of 
extending NaF-PET evaluation to noncancer patients with 
ED, whit no reference to ultrasonography assessment.  
On the diagnostic point of view, after proper initial 
framework, second-line evaluation requires penile Doppler 
ultrasonography when a vascular etiology is suspected. 
Commonly, ultrasound scan is performed statically 
(during penile flaccidity) and dynamically (following drug-
stimulated erection), allowing dorsal and cavernosal penile 
arteries examination. A few minutes after drug injection, 
the cavernosal artery inflow becomes well detectable with 
increasing peak systolic velocity (PSV). The PSV cutoff is  
35 cm/s. Lower values suggest an arterial sub-obstruction. 
Also, media-intima thickness can be measured by penile 
ultrasound, allowing the detection of atherosclerotic 
plaques (3). The importance of penile Doppler ultrasound 
is not restricted to the diagnosis of ED. By providing 
information on the peripheral vascular status, it is useful 
for the early detection of vascular damage. Subclinical 
atherosclerosis has been shown to precede arterial ED by 

a decade, with the latter in turn preceding cardiovascular 
events (e.g., myocardial infarction, stroke) by 2–5 years (21).  
On these premises, penile Doppler ultrasound can 
intercept cardiovascular disease in patients with arterial 
ED, thus allowing cardiovascular risk stratification and the 
establishment of secondary prevention measures (e.g., life 
style change, treatment of risk factors). 

In conclusion, patients with arterial ED show endothelial 
dysfunction and dysfunctional mechanism of endothelial 
repair, which lead to endothelial damage, platelet 
aggregation and atherosclerosis (14). Penile Doppler 
ultrasound allows the detection of arterial ED, which is 
important for the prevention of cardiovascular event (3).

Acknowledgments

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest 
to declare.

References

1.	 Nakahara T, Narula J, Tijssen JG, et al. 18F-Fluoride 
Positron Emission Tomographic Imaging of Penile 
Arteries and Erectile Dysfunction. J Am Coll Cardiol 
2019;73:1386-94. 

2.	 Calogero AE, Burgio G, Condorelli RA, et al. 
Epidemiology and risk factors of lower urinary tract 
symptoms/benign prostatic hyperplasia and erectile 
dysfunction. Aging Male 2019;22:12-9. 

3.	 Calogero AE, Burgio G, Condorelli RA, et al. Lower 
urinary tract symptoms/benign prostatic hyperplasia and 
erectile dysfunction: from physiology to clinical aspects. 
Aging Male 2018;21:261-71.  

4.	 La Vignera S, Condorelli R, D'Agata R, et al. Dysfunction 
of the endothelial-platelet pathway in patients with erectile 
dysfunction before and after daily treatment with tadalafil. 
Andrologia 2012;44:152-6. 

5.	 Condorelli RA, Calogero AE, Vicari E, et al. Arterial 
erectile dysfunction and peripheral arterial disease: 
reliability of a new phenotype of endothelial progenitor 
cells and endothelial microparticles. J Androl 
2012;33:1268-75. 

6.	 La Vignera S, Condorelli R, Vicari E, et al. Arterial erectile 
dysfunction: reliability of new markers of endothelial 



Annals of Translational Medicine, Vol 7, Suppl 3 July 2019 Page 3 of 3

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(Suppl 3):S124 | http://dx.doi.org/10.21037/atm.2019.05.61

dysfunction. J Endocrinol Invest 2011;34:e314-20. 
7.	 La Vignera S, Vicari E, Condorelli RA, et al. Arterial 

erectile dysfunction: reliability of penile Doppler 
evaluation integrated with serum concentrations of late 
endothelial progenitor cells and endothelial microparticles. 
J Androl 2012;33:412-9. 

8.	 La Vignera S, Condorelli R, Vicari E, et al. Circulating 
endothelial progenitor cells and endothelial microparticles 
in patients with arterial erectile dysfunction and metabolic 
syndrome. J Androl 2012;33:202-9. 

9.	 La Vignera S, Condorelli R, Vicari E, et al. Original 
immunophenotype of blood endothelial progenitor cells 
and microparticles in patients with isolated arterial erectile 
dysfunction and late onset hypogonadism: effects of 
androgen replacement therapy. Aging Male 2011;14:183-9.

10.	 La Vignera S, Condorelli RA, Vicari E, et al. New 
immunophenotype of blood endothelial progenitor cells 
and endothelial microparticles in patients with arterial 
erectile dysfunction and late-onset hypogonadism. J 
Androl 2011;32:509-17.  

11.	 Condorelli RA, Calogero AE, La Vignera S. The 
importance of the functional network between endothelial 
microparticles and late endothelial progenitor cells for 
understanding the physiological aspects of this new 
vascular repair system. Acta Physiol (Oxf) 2018;222.

12.	 Condorelli RA, Calogero AE, Favilla V, et al. Arterial 
erectile dysfunction: different severities of endothelial 
apoptosis between diabetic patients "responders" and "non 
responders" to sildenafil. Eur J Intern Med 2013;24:234-40. 

13.	 La Vignera S, Condorelli RA, Tumino S, et al. Original 
evaluation of endothelial dysfunction in men with erectile 
dysfunction and metabolic syndrome. Int J Impot Res 

2012;24:150-4. 
14.	 La Vignera S, Condorelli RA, Burgio G, et al. Functional 

characterization of platelets in patients with arterial 
erectile dysfunction. Andrology 2014;2:709-15. 

15.	 La Vignera S. Increased expression of endothelial-platelet 
dysfunctional pathway in patients with arterial erectile 
dysfunction. Int Angiol 2011;30:408-14. 

16.	 Higashi Y, Sukhanov S, Shai SY, et al. Insulin-Like 
Growth Factor-1 Receptor Deficiency in Macrophages 
Accelerates Atherosclerosis and Induces an Unstable 
Plaque Phenotype in Apolipoprotein E-Deficient Mice. 
Circulation 2016;133:2263-78. 

17.	 Gao S, Wassler M, Zhang L, et al. MicroRNA-133a 
regulates insulin-like growth factor-1 receptor expression 
and vascular smooth muscle cell proliferation in murine 
atherosclerosis. Atherosclerosis 2014;232:171-9. 

18.	 Condorelli RA, Calogero AE, Vicari E, et al. Endothelial 
progenitor cells and erectile dysfunction: a brief review on 
diagnostic significance and summary of our experience. 
Aging Male 2013;16:29-32. 

19.	 Foresta C, Caretta N, Lana A, et al. Reduced number of 
circulating endothelial progenitor cells in hypogonadal 
men. J Clin Endocrinol Metab 2006;91:4599-602. 

20.	 Zhang Y, Chen Z, Wang T, et al. Treatment of 
diabetes mellitus-induced erectile dysfunction using 
endothelial progenitor cells genetically modified with 
human telomerase reverse transcriptase. Oncotarget 
2016;7:39302-15.  

21.	 Orimoloye OA, Feldman DI, Blaha MJ. Erectile 
dysfunction links to cardiovascular disease-defining the 
clinical value. Trends Cardiovasc Med 2019. [Epub ahead 
of print].

Cite this article as: La Vignera S, Condorelli RA, Cannarella R, 
Giacone F, Calogero AE. Arterial erectile dysfunction is an early 
sign of vascular damage: the importance for the prevention of 
cardiovascular health. Ann Transl Med 2019;7(Suppl 3):S124. doi: 
10.21037/atm.2019.05.61


