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Abstract
This study aimed to assess the angiographic correlation between coronary artery stenosis
and internal iliac-internal pudendal artery (II-IPA) stenosis and evaluate its association
with erectile dysfunction (ED). We reviewed the data of 91 patients who had undergone
pelvic angiography (PA) to evaluate II-IPA stenosis and coronary angiography (CAG)
due to suspected coronary artery disease. Erectile function (EF) was evaluated using
the International Index of Erectile Function before CAG and PA. CAG was performed
first, followed by PA of the bilateral II-IPA. Regardless of the location and number of
stenosis sites, based on CAG, we categorized the patients into two groups. Patients with
a maximum stenosis <50% and ≥50% on CAG were assigned to Group I and Group
II, respectively. Then, the EF domain score and the diameter stenosis (DS) of II-IPA
were evaluated and compared. Overall, 55 patients comprised Group I, while 36 patients
comprised Group II. ED was present in 96.3% and 97.2% of the patients in Group I and
II, respectively. There was no statistical difference between the groups in the severity of
ED (p = 0.457). PA revealed that 14.5% and 36.1% of patients in Groups I and II had
≥50% stenosis of the II-IPA. The mean DS of II-IPA in Group II was greater than that in
Group I (p = 0.017). There was a statistically significant correlation between the degree
of coronary artery stenosis and the degree of II-IPA stenosis (r = 0.295, p = 0.005). This
study revealed that coronary artery stenosis correlates with II-IPA stenosis. The presence
and degree of coronary artery stenosis or II-IPA stenosis indicate the necessity for more
active treatment in patients with ED.
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1. Introduction

Erectile dysfunction (ED) and coronary artery disease (CAD)
share several risk factors such as alcohol abuse, diabetes,
hypertension, hypercholesterolemia, obesity, tobacco smok-
ing, and low testosterone; additionally, vascular endothelial
dysfunction underlies both these conditions [1–3]. Several
systemic meta-analyses showed that ED is considered a sign of
a clinical spectrum of illness, which may progress to CAD in
5 years [4–6]. Therefore, some researchers advocate the need
to evaluate the risk of CAD through ED screening [7–9].

In the pathophysiology of CAD, prolonged exposure to sev-
eral risk factors damages endothelial cells and induces vascular
endothelial dysfunction. This leads reduced vasodilation and
a proinflammatory and prothrombic state due to impairment
of nitric oxide (NO) production or inactivation of NO by

reactive oxygen species, eventually leading to the development
of atherosclerotic lesions [10–12]. Persistence of dysfunction
reduces the coronary artery’s inner diameter, decrease blood
flow, resulting in ischemic damage to the cardiac muscle [11–
13]. Although vascular endothelial dysfunction is a major
contributor to ED, decreased blood flow to the penis cannot
be considered as the cause of ED because erectile function
(EF) is affected by endothelial dysfunction prior to atheroscle-
rotic plaque formation. Nevertheless, as vascular endothelial
dysfunction results in blood vessels stenosis, patients with ED
may show significant internal iliac-internal pudendal arteries
(II-IPA) stenosis, which are the primary sources of blood to
the penis [14–16]. Additionally, it was estimated that coronary
artery stenosis correlates with II-IPA stenosis.

Few studies have revealed an angiographic correlation be-
tween coronary artery stenosis and II-IPA stenosis. Performing
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coronary angiography (CAG) and pelvic angiography (PA)
would be essential to reveal the correlation between coronary
artery stenosis and II-IPA stenosis; however, angiography, in-
cluding CAG and PA, is an invasive procedure. PA performed
alone or concurrently with CAG for research or diagnostic pur-
poses without a specific therapeutic approach can be harmful
to patients and be subject to moral condemnation. Therefore,
there is currently no evidence of a correlation between coro-
nary artery stenosis and II-IPA stenosis.
In this study, we evaluated the correlation between coronary

artery stenosis and II-IPA stenosis by comparing and analyzing
the angiography results of patients who had undergone CAG
and PA. Furthermore, we assessed the association of coronary
artery stenosis and II-IPA stenosis with ED.

2. Materials and methods

2.1 Study population
This retrospective study analyzed the data of patients who
had undergone CAG due to exercise-induced ischemia during
treadmill/cardiac perfusion testing or symptoms of angina con-
sistent with coronary computed tomography findings as well
as PA to evaluate II-IPA stenosis between January 2014 and
December 2015. This study was conducted at Daejoen St.
Mary’s Hospital, College of Medicine, The Catholic Univer-
sity of Korea, Republic of Korea. Overall, 91 patients were
enrolled. The exclusion criteria were as follows: acute my-
ocardial infarction within 1 month; autoimmune disease; alco-
hol or substance abuse; cardiogenic shock; generalized anxiety
disorder; history of pelvic radiation therapy; high prostate spe-
cific antigen (PSA) levels; low serum testosterone level; ma-
lignancy; mood or panic disorders; prior penile trauma; prior
radical prostatectomy; recent infectious disease; serum creati-
nine levels>2.5 mg/dL; social phobia; medication for anxiety
or depression. A baseline assessment included blood tests,
comprehensive health interview, echocardiography, and ques-
tionnaires of medical history and social psychology. Blood
tests included complete blood count, hemoglobin A1c levels,
routine blood chemistry profiles, testosterone levels, PSA lev-
els.

2.2 Assessment of EF
Prior to CAG and PA, sexual function was evaluated using
the International Index of EF-15 (IIEF-15), which includes
EF, intercourse satisfaction, sexual desire, overall satisfaction,
and orgasmic function. The diagnosis and severity of ED
were based on EF score as follows: 1–10, severe ED; 11–16,
moderate ED; 17–21, mild-moderate ED; 22–25, mild ED; and
26–30, no ED.

2.3 Assessment of coronary artery stenosis
According to the current standard guideline, CAG was done
through the radial artery approach. Patients with a maximum
stenosis of <50% and ≥50% were allocated to Group I and
Group II, respectively, regardless of the location and number
of stenotic sites. When coronary artery stenosis was observed,
percutaneous coronary intervention (PCI), selection of PCI

strategy, adjunctive antithrombotic therapy, stents (type, di-
ameter, and length), and adjunctive devices were left to the
surgeon’s discretion.

2.4 Assessment of II-IPA stenosis

II-IPA stenosis assessment was done as described in our pre-
vious study [17]. Using quantitative CAG, the vessel sizes
of both II arteries and the IPA were assessed. The IPA was
assessed in three segments (proximal, middle, and distal). The
following parameters were assessed: calculated interpolated
normal diameter; lesion length; minimal luminal diameter;
proximal and distal reference diameters, and percentage of
diameter stenosis (DS).

2.5 Statistical analysis

Student’s t-test or Mann-Whitney U test was used to compare
continuous variables, expressed as mean± standard deviation.
Chi-square and Fisher’s exact tests were used to compare cate-
gorical variables, expressed as count (percentage). Correlation
coefficients were determined using Pearson’s method. Sta-
tistical analyses were done using Statistical Analysis System
(SAS) 9.4 (SAS Institute, Cary, NC, USA), and p < 0.05 was
considered statistically significant.

3. Results

3.1 Baseline clinical characteristics

Patients’ baseline clinical characteristics are presented in Ta-
ble 1. Except for statin use, there was no statistical difference
in the clinical characteristics between the two groups. Stain
use was significantly higher in Group II compared to Group I.
(p = 0.022).

3.2 Angiographic assessment of coronary
artery stenosis

Coronary artery stenosis <50% and ≥50% in at least one or
more areas on CAG was observed in 55 (Group I) (Fig. 1A–B)
and 36 (Group II) patients (Fig. 1E–F), respectively. Of the 36
patients in Group II, one-vessel, two-vessel, and three-vessel
diseases were observed in 31, 3, and 2 patients, respectively
(Table 2). PCIwas performed at 11 sites in 10 patients in Group
II.

3.3 EF Assessment

Excluding 3 patients (Group I = 2 andGroup II = 1), 88 patients
were diagnosed with ED. The EF domain score (p = 0.901) and
the distribution of ED severity (p = 0.457) were not statistically
different between the two groups. Additionally, there were no
statistical differences in orgasmic function (p = 0.648), sexual
desire (p = 0.532), intercourse satisfaction (p = 0.911), or
overall satisfaction (p = 0.957) in the IIEF-15 scores between
the two groups (Table 1).
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TABLE 1. Baseline clinical characteristics.
Group I

(DS <50% on CAG)
Group II

(DS ≥50% on CAG) p-value

Number of patients 55 36

Age (years) 58.44 ± 7.84 60.39 ± 8.48 0.264

BMI (kg/m2) 24.67 ± 2.71 25.21 ± 3.12 0.388

DM (%) 8 (14.6) 10 (27.8) 0.121

HBP (%) 28 (50.9) 18 (50.0) 0.932

Hyperlipidemia (%) 7 (12.7) 2 (5.6) 0.310

Smoking (%) 23 (41.8) 14 (38.9) 0.781

Previous CVA (%) 1 (1.8) 2 (5.6) 0.560

Previous MI (%) 13 (23.6) 12 (33.3) 0.311

Previous PCI (%) 24 (43.6) 20 (55.6) 0.266

Medication History

Aspirin (%) 31 (56.4) 26 (72.2) 0.126

Statin (%) 28 (50.9) 27 (75.0) 0.022*

Hormonal status

PSA (ng/mL) 0.76 ± 0.65 0.93 ± 0.71 0.246

Testosterone (ng/mL) 4.13 ± 1.31 4.32 ± 1.77 0.574

Prolactin (ng/mL) 10.14 ± 7.59 7.88 ± 4.01 0.104

IIEF questionnaire

Erectile function 14.29 ± 6.73 14.47 ± 6.88 0.901

Orgasmic function 2.93 ± 2.57 3.19 ± 2.94 0.648

Sexual desire 5.84 ± 1.97 6.11 ± 2.15 0.532

Intercourse satisfaction 4.47 ± 3.50 4.39 ± 3.51 0.911

Overall satisfaction 6.58 ± 2.34 6.61 ± 2.78 0.957

Severity of ED

Normal (26–30) 2 (3.6%) 1 (2.8%)

0.457

Mild ED (22–25) 8 (14.6%) 7 (19.4 %)

Mild to Moderate ED (17–21) 6 (10.9%) 8 (22.2%)

Moderate ED (11–16) 24 (43.6%) 10 (27.8%)

Severe ED (1–10) 15 (27.3%) 10 (27.8%)

BMI: body mass index; CAG: coronary angiography; CVA: cerebrovascular accident; DM: diabetes mellitus; DS: diameter
stenosis; ED: erectile dysfunction; HBP: high blood pressure; IIEF: International Index of erectile function; MI: myocardial
infarction; PCI: percutaneous coronary intervention; PSA: prostate specific antigen.
* p < 0.05 (statistically significant difference).
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TABLE 2. Angiography results of the coronary arteries and II-IPA.
Coronary angiography p value

Group I Group II
No. of patients

55
DS = 0 18

36
One-vessel
disease

31

Two-vessel
disease

3

0< DS <50 37
Three-vessel
disease

2

Pelvic angiography
Rt. II-IPA Lt. II-IPA 0.425

No. of patients
DS = 0 75 (82.4%) DS = 0 71 (78.0%)

1≤ DS <50 3 (3.3%) 1≤ DS <50 7 (7.7%)
DS ≥50 13 (14.3%) DS ≥50 13 (14.3%)

Group I (n = 55) Group II (n = 36)
No. of patients

DS <50 47 (85.5%) DS <50 23 (63.9%)
0.017*

DS ≥50 8 (14.6%) DS ≥50 13 (36.1%)
DS (%) 12.93 ± 23.85 29.98 ± 36.57 0.017*
Rt, II 6.45 ± 18.24 19.30 ± 38.45
Rt. IPA proximal 0.00 ± 0.00 26.41 ± 39.01
Rt. IPA middle 16.32 ± 30.34 37.05 ± 41.17
Rt. IPA distal 15.32 ± 28.44 32.10 ± 43.71
Lt. II 12.32 ± 22.99 17.58 ± 27.64
Lt. IPA proximal 0.00 ± 0.00 29.41 ± 34.08
Lt. IPA middle 28.75 ± 30.85 17.33 ± 28.75
Lt. IPA distal 7.83 ± 22.16 12.91 ± 24.85
Data are expressed as mean ± standard deviation.
DS: diameter stenosis; II: internal iliac artery; IPA: internal pudendal artery, Lt.: left; Rt.: right.
* p < 0.05 (statistically significant difference).

3.4 Correlation between the severity of ED
and the degree of DS in coronary arteries
Fig. 2 shows the distribution of EF domain score and the degree
of DS in the coronary arteries. NO statistical correlation was
observed between the severity of ED (EF domain score) and the
extent of the coronary artery stenosis (r = −0.014, p = 0.899).

3.5 Angiographical evaluation of stenosis in
bilateral II-IPA
The degree of DS in the II-IPA was similar in the right and left
sides, with no statistical difference between the two sides (p =
0.425) (Table 2). Among the 91 patients, 70 and 21 patients
had a stenosis of <50% and ≥50%, respectively, in at least
one or more areas in the bilateral II-IPA. In Groups I and II, 47
(85.5%) (Fig. 1C–D) and 8 (14.5%) patients, and 23 (63.9%)
and 13 (36.1%) patients (Fig. 1G–H) had a stenosis of <50%

and ≥50%, respectively. The incidence of stenosis ≥50% in
the bilateral II-IPA was significantly higher in Group II than
in Group I (p = 0.017). Additionally, the total mean DS and
mean DS at each measurement site were greater in Group II
compared to Group I, except for the Lt. middle IPA (Table 2).

3.6 Correlation between the DS of coronary
artery and the DS of II-IPA

The distribution according to the degree of coronary artery
stenosis and II-IPA stenosis in both groups is shown in Fig. 3.
A significant correlation was observed between the degree of
coronary artery stenosis and the degree of II-IPA stenosis (r =
0.295, p = 0.005).
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FIGURE 1. Angiographic findings in coronary arteries and II-IPA.A–D is from one patient in Group I, and E–H is from one
patient in Group II. The two-way arrow indicates the location and length of the stenosis. A: normal CAG showing Lt. coronary
artery, B: normal CAG showing Rt. coronary artery, C: normal PA showing Rt. II-IPA, D: normal PA showing Lt. II-IPA: E,
stenosis of LAD (DS = 85) in CAG: F, stenosis of LCX OM branch (DS = 90) in CAG: G, stenosis of mIPA (DS = 54) and dIPA
(DS = 85) in Rt. IPA: H, stenosis of mIPA (DS = 19) in Lt. IPA. The DS was measured by the QCA method. CAG: coronary
angiography; dIPA: distal internal pudendal artery; DS: diameter stenosis; II-IPA: internal iliac-internal pudendal artery; LAD:
left anterior descending artery; Lt.: left; LCX: left circumflex artery; mIPA: middle internal pudendal artery; OM: obtuse marginal
artery; QCA method: quantitative coronary angiographic method; Rt.: right.

FIGURE 2. Patient distribution based on the DS onCAGandEF domain score. CAG: coronary angiography; DS: diameter
stenosis; EF: erectile function; p: probability value; r: correlation coefficient (r = −0.014, p = 0.899).
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FIGURE 3. Patients’ categorization according to the degree of coronary artery stenosis and II-IPA stenosis. CAG:
coronary angiography; DS: diameter stenosis; II-IPA: internal iliac-internal pudendal artery; p: probability value; r: correlation
coefficient (r = 0.295, p = 0.005).

4. Discussion

Few studies have revealed an angiographic correlation between
coronary artery stenosis and II-IPA stenosis. Rogers et al. [18]
performed CAG and PA in 10 patients with suspected CAD and
ED who were nonresponsive to phosphodiesterase-5 inhibitor
(PDE5i) and reported a correlation between CAD and IPA
disease in patients with ED. Sanad et al. [19] performed CAG
and PA to examine the relationship between angiographically
verified CAD and aorto-ilio-pudendal (A-I-P) artery disease in
patients with ischemic heart disease-associated vascular ED (n
= 60). They reported that ED correlates with A-I-P vascular
lesions than with CAD alone, and that there was a significant
association between the severity of CAD and A-I-P artery
disease in patients with CAD associated with ED. While these
studies suggested that coronary artery stenosis and IPA stenosis
may be correlated, they were limited by their small study
populations.
Our study showed that most patients with clinically sus-

pected CAD exhibited ED. Furthermore, the study results
revealed no correlation between the degree of coronary artery
stenosis and ED severity. However, a significant correlation
was observed between the degree of coronary artery stenosis
and degree of II-IPA stenosis.
The Massachusetts Male Aging Study and subsequent stud-

ies reported that the ED rates in patients with CAD are as
high as 75% [5, 20, 21]. In our study, 97% of the patients
diagnosed angiographically with CADwere confirmed to have
ED, similar to the previously reported ED prevalence rate.

Additionally, 96% of patients suspected of having CAD but
were angiographically confirmed to have no CAD had ED.
ED can manifest even in the early stages of endothelial dys-
function prior to plaque formation. Sanad et al. [19] reported
that angiographically confirmed CAD was present in 10% of
patients complaining of ED but without clinical symptoms of
CAD. Our study results support the opinion that ED precedes
CAD by 5 years.

Greenstein et al. [22] evaluated IIEF scores in 40 patients
scheduled for CAG for ischemic heart disease and reported that
the ED worsened with increased number of stenotic coronary
arteries. In our study, only 5 of the 36 patients in Group
II had two or three-vessel disease on CAG. Therefore, ED
severity cannot be compared in relation to the number of
afflicted coronary arteries. Instead, we evaluated whether the
degree of coronary artery stenosis correlates to the severity
of ED and found that there was no correlation between the
two; This agrees with our previous study results, where no
correlation was observed between the EF domain score and the
DS of II-IPA [17]. However, a significant number of patients
confirmed to have no CAD by CAG presented with symptoms
of ED; therefore, we believe that the degree and presence of
atherosclerotic plaque formation in the coronary arteries and
II-IPA indicate that the anatomical structure of the arteries has
been altered due to endothelial dysfunction, suggesting the
need for more active treatment of ED rather than being an
indicator of ED severity.

Our results showed that the degree of coronary artery steno-
sis correlates with the degree of II-IPA stenosis, which agrees
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with the findings of Rogers et al. [18] and Sanad et al. [19].
We believe that these findings confirm the reasonable assump-
tion that there is a correlation between coronary artery stenosis
and II-IPA stenosis because CAD and ED are linked to the
common pathophysiology of vascular endothelial dysfunction.
The above correlation has several clinical implications.

First, as PCI is performed in patients with CAD, it is
pertinent to consider whether percutaneous intervention is
required in patients with II-IPA stenosis to improve ED.
Several researchers have attempted percutaneous intervention,
including percutaneous transluminal angioplasty (PTA) or
stent placement, in patients with II-IPA stenosis during PA.
Valji and Bookstein performed PTA in arteriogenic patients
with ED and IPA stenosis, and Roger et al. [18] performed
percutaneous stent revascularization for the first time in 30
patients with ED who had suboptimal responses to PDE5i.
Additionally, Diehm et al. [25] performed endovascular
therapy in 50 patients with atherosclerotic ED who had a poor
response or contraindication to PDE5i [23–25]. These studies
reported that the expansion of stenosis and improvement of
blood flow were achieved in most patients without adverse
effects during the procedure, with the obtained favorable
treatment results as follows: the IIEF score improved by
≥4 points in comparison to the pre-procedure score in 60–
70% of the patients; furthermore, the improved score was
maintained over 3 weeks to 12 months follow-up period.
However, Von Allmen et al. [26] study showed modest
results upon endovascular revascularization and no significant
improvement in the IIEF score.
Although most previous studies have shown favorable re-

sults, the percutaneous intervention has not been adopted as
the standard treatment in patients with ED and II-IPA stenosis
because these studies have been limited by their small sample
sizes, and the safety and efficacy of this intervention have
not been established. However, the percutaneous intervention
has shown sufficient therapeutic potential in this patient pop-
ulation, and we believe that a long-term, multi-center, well-
designed prospective study on this topic is necessary. It will
be important to pay close attention to patient selection and the
proficiency of the operator in these future studies.
Second, there is a need for closer cooperation between

urologists and cardiologists who treat patients with CAD and
ED. Patients with ED who do not have CAD on CAG but
manifest symptoms of CAD should be regarded as high-risk
patients who may develop CAD in the future. Therefore, urol-
ogists should recognize and explain the correlation between
ED and CAD to patients and closely assess a patient’s overall
health and behavior in addition to performing conventional
ED tests. Additionally, to minimize the effects of various
risk factors, detailed interviews, behavioral therapy, and drug
treatments, such as statin treatment, should be included as part
of ED treatment. Cardiologists should also be aware of the
correlation between CAD and ED and recommend that patients
be asked about ED to receive urological treatment.
The study had several limitations. First, coronary artery

stenosis and II-IPA stenosis were observed in a relatively
small proportion of the total study population. This may be
because the study participants were patients who had under-
gone both CAG and PA for suspected CAD without consid-

ering ED’s presence or its severity. However, through the
selection of study participants, we believe that we revealed
the correlation between coronary artery stenosis and II-IPA
stenosis more empirically. Second, venous leakage was not
excluded as a confounding cause of ED using penile vascular
duplex imaging. Therefore, we were unable to determine
that ED in the study patients was entirely due to vascular
endothelial dysfunction. Third, we did not assess endothelial
cell dysfunction and did not analyze the classification and
effects of hypertensive medication that can induce ED in this
study. A larger-scale, well-designed, prospective study us-
ing a valid endothelial biomarker will provide an opportunity
to clearly identify the association and correlation between
coronary artery stenosis, II-IPA stenosis, ED, and vascular
endothelial dysfunction.

5. Conclusions

This study clearly demonstrated an angiographic correlation
between coronary artery stenosis and II-IPA stenosis. We
believe that patients with ED and clinically suspected CAD
should be comprehensively evaluated with not only conven-
tional ED tests but also through overall health and behavior
assessment. Furthermore, we believe that the presence and
extent of coronary artery stenosis or II-IPA stenosis is an
indicator of more active medical or interventional treatment
rather than an indicator of ED severity.

ABBREVIATIONS

ED: erectile dysfunction; CAD: coronary artery disease;
NO: nitric oxide; EF: erectile function; II-IPA: internal
iliac-internal pudendal arteries; PA: pelvic angiography;
CAG: coronary angiography; PSA: prostate specific
antigen; IIEF-15: International Index of Erectile Function-
15; PCI: percutaneous coronary intervention; PDE5i:
phosphodiesterase-5 inhibitor; A-I-P: aorto-ilio-pudendal.

AVAILABILITY OF DATA AND MATERIALS

The data presented in this study are available on reasonable
request from the corresponding author.

AUTHOR CONTRIBUTIONS

BHP—designed the study, analyzed the data, and drafted the
paper. SHH—performed coronary and pelvic angiography,
and supervised the study. DSH—participated in literature
survey and analysis of data. SMY—participated in literature
survey and writing manuscript. DWK—participated in litera-
ture survey and performed coronary and pelvic angiography.
CSY—participated in literature survey and analysis of data.
HJ—designed the study, supervised all research steps, and
drafted the paper.



8

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

The present study protocol was reviewed and approved by the
institutional review board of The Catholic University of Korea,
Daejeon St. Mary’s Hospital (IRB No. DC21IRIS0067). As
this is a retrospective study, patient consent was not required
and it was approved by the IRB.

ACKNOWLEDGMENT

We thank Ki Cheol Park who is a senior scientist in Clinical
Research Institute Daejeon St. Mary’s Hospital, The Catholic
University of Korea, for helping us with methods and arrange-
ment of our research.

FUNDING

This research received no external funding.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

REFERENCES
[1] Sullivan ME, Keoghane SR, Miller MAW. Vascular risk factors and

erectile dysfunction. BJU International. 2001; 87: 838–845.
[2] Selvin E, Burnett AL, Platz EA. Prevalence and risk factors for erectile

dysfunction in the US. The American Journal of Medicine. 2007; 120:
151–157.

[3] Blick C, Ritchie RW, Sullivan ME. Is erectile dysfunction an example of
abnormal endothelial function? Current Vascular Pharmacology. 2016;
14: 163–167.

[4] Thompson IM, Tangen CM, Goodman PJ, Probstfield JL, Moinpour CM,
Coltman CA. Erectile dysfunction and subsequent cardiovascular disease.
JAMA. 2005; 294: 2996–3002.

[5] Montorsi F, Briganti A, Salonia A, Rigatti P, Margonato A, Macchi
A, et al. Erectile dysfunction prevalence, time of onset and association
with risk factors in 300 consecutive patients with acute chest pain
and angiographically documented coronary artery disease. European
Urology. 2003; 44: 360–365.

[6] Dong JY, Zhang YH, Qin LQ. Erectile dysfunction and risk of
cardiovascular disease: meta-analysis of prospective cohort studies.
Journal of the American College of Cardiology. 2011; 58: 1378–1385.

[7] Gandaglia G, Briganti A, Jackson G, Kloner RA, Montorsi F, Montorsi P,
et al. A systematic review of the association between erectile dysfunction
and cardiovascular disease. European Urology. 2014; 65: 968–978.

[8] Montorsi P, Ravagnani PM, Galli S, Rotatori F, Veglia F, Briganti A, et
al. Association between erectile dysfunction and coronary artery disease.
Role of coronary clinical presentation and extent of coronary vessels
involvement: the COBRA trial. European Heart Journal. 2006; 27: 2632–
2639.

[9] Montorsi P, Ravagnani PM, Galli S, Briganti A, Salonia A, Deho F, et al.
Association between erectile dysfunction and coronary artery disease: a
case report study. The Journal of Sexual Medicine. 2005; 2: 575–582.

[10] Rajendran P, Rengarajan T, Thangavel J, Nishigaki Y, Sakthisekaran
D, Sethi G, et al. The vascular endothelium and human diseases.
International Journal of Biological Sciences. 2013; 9: 1057–1069.

[11] Park K, Park WJ. Endothelial dysfunction: clinical implications in
cardiovascular disease and therapeutic approaches. Journal of Korean
Medical Science. 2015; 30: 1213–1225.

[12] Ganz P, Vita JA. Testing endothelial vasomotor function: nitric oxide, a
multipotent molecule. Circulation. 2003; 108: 2049–2053.

[13] Woywodt A, Bahlmann FH, De Groot K, Haller H, Haubitz M.
Circulating endothelial cells: life, death, detachment and repair of the
endothelial cell layer. Nephrology Dialysis Transplantation. 2002; 17:
1728–1730.

[14] Bookstein JJ, Valji K, Parsons L, Kessler W. Pharmacoarteriography in
the Evaluation of Impotence. The Journal of Urology. 1987; 137: 333–
337.

[15] Mueller SC, Wallenberg-pachaly HV, Voges GE, Schild HH. Comparison
of selective internal iliac pharmaco-angiography, penile brachial index
and duplex sonography with pulsed doppler analysis for the evaluation
of vasculogenic (arteriogenic) impotence. The Journal of Urology. 1990;
143: 928–932.

[16] Rosen MP, Greenfield AJ, Walker TG, Grant P, Guben JK, Dubrow J, et
al. Arteriogenic impotence: findings in 195 impotent men examined with
selective internal pudendal angiography. Young investigator’s award.
Radiology. 1990; 174: 1043–1048.

[17] Park HW, Her SH, Park BH, Han DS, Yuk SM, Kim DW, et al.
Correlation between internal pudendal artery stenosis and erectile
dysfunction in patients with suspected coronary artery disease. PLOS
ONE. 2019; 14: e0225179.

[18] Rogers JH, Karimi H, Kao J, Link D, Javidan J, Yamasaki DS,
et al. Internal pudendal artery stenoses and erectile dysfunction:
Correlation with angiographic coronary artery disease. Catheterization
and Cardiovascular Interventions. 2010; 76: 882–887.

[19] Sanad AM, Younis SE, Oraby MA, Hegazy H, El-Sakka AI. Relation
between severity of coronary artery disease and aorto-ilio-pudendal
artery disease in patients with ischemic heart disease-associated vascular
erectile dysfunction. The Journal of Sexual Medicine. 2020; 17: 1086–
1093.

[20] Johannes CB, Araujo AB, Feldman HA, Derby CA, Kleinman KP,
McKinlay JB. Incidence of erectile dysfunction in men 40 to 69 years
old: longitudinal results from the Massachusetts male aging study. The
Journal of Urology. 2000; 163: 460–463.

[21] Kloner RA, Mullin SH, Shook T, Matthews R, Mayeda G, Burstein S, et
al. Erectile dysfunction in the cardiac patient: how common and should
we treat? The Journal of Urology. 2003; 170: S46–S50.

[22] Greenstein A, Chen J, Miller H, Matzkin H, Villa Y, Braf Z. Does
severity of ischemic coronary disease correlate with erectile function?
International Journal of Impotence Research. 1997; 9: 123–126.

[23] Valji K, Bookstein JJ. Transluminal angioplasty in the treatment of
arteriogenic impotence. Cardiovascular and Interventional Radiology.
1988; 11: 245–252.

[24] Rogers JH, Goldstein I, Kandzari DE, Köhler TS, Stinis CT, Wagner PJ,
et al. Zotarolimus-eluting peripheral stents for the treatment of erectile
dysfunction in subjects with suboptimal response to phosphodiesterase-
5 inhibitors. Journal of the American College of Cardiology. 2012; 60:
2618–2627.

[25] Diehm N, Marggi S, Ueki Y, Schumacher D, Keo HH, Regli C,
et al. Endovascular therapy for erectile dysfunction—who benefits
most? insights from a single-center experience. Journal of Endovascular
Therapy. 2019; 26: 181–190.

[26] von Allmen RS, Nguyen DP, Birkhauser FD, Bednar R, Kammer R, Do
DD, et al. Lesion pattern in patients with erectile dysfunction of suspected
arterial origin: an angiographic study. Journal of Endovascular Therapy.
2016; 23: 76–82.

How to cite this article: Bong Hee Park, Sung Ho Her, Dong
Seok Han, Seung Mo Yuk, Dae Won Kim, Chang Shik Youn,
et al. Erectile dysfunction and angiographic correlation between
coronary artery stenosis and internal iliac-internal pudendal
artery stenosis in patients with suspected coronary artery disease:
a retrospective study. Journal of Men’s Health. 2023; 19(6): 1-8.
doi: 10.22514/jomh.2023.042.


	Introduction
	Materials and methods
	Study population
	Assessment of EF
	Assessment of coronary artery stenosis
	Assessment of II-IPA stenosis
	Statistical analysis

	Results
	Baseline clinical characteristics
	Angiographic assessment of coronary artery stenosis
	EF Assessment
	Correlation between the severity of ED and the degree of DS in coronary arteries
	Angiographical evaluation of stenosis in bilateral II-IPA
	Correlation between the DS of coronary artery and the DS of II-IPA

	Discussion
	Conclusions

