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Purpose: In this case-control study, we explored the relationships among pelvic ischemia, lower urinary tract symptoms (LUTS), and 
sexual function in patients with common iliac artery steno-occlusive disease, along with the potential therapeutic role of revasculariza-
tion.
Methods: We recruited 33 men diagnosed with radiologically documented common iliac artery stenosis (>80%) who underwent 
endovascular revascularization, and 33 healthy controls. Five patients had obstruction of the abdominal aorta (Leriche syndrome). 
The International Prostate Symptom Score (IPSS), Overactive Bladder Questionnaire, and International Index of Erectile Function 
were used to evaluate LUTS and erectile function. Medical history, anthropometrics, urinalysis, and blood tests, including levels of 
serum prostate-specific antigen, urea, creatinine, triglycerides, cholesterol, low-density lipoprotein, high-density lipoprotein, and he-
moglobin A1c, were recorded. Uroflow (maximum flow, average flow, voided volume, and voiding time) and ultrasound parameters 
(prostate volume and postvoid residual [PVR]) were also measured. Patients with moderate-to-severe LUTS (IPSS>7) underwent 
complete urodynamic investigation. Patients were examined at baseline and 6 months postoperatively.
Results: Patients exhibited poorer total IPSS (P<0.001), storage (P=0.001) and voiding symptom (P<0.001) subscores, as well as worse 
OAB-bother (P=0.015), OAB-sleep (P<0.001), OAB-coping (P<0.001), and OAB-total (P<0.001) scores than control participants. 
Additionally, erectile function (P=0.002), sexual desire (P<0.001), and satisfaction from intercourse (P=0.016) deteriorated in the pa-
tient group. Six months postoperatively, significant improvements were observed in erectile function (P=0.008), orgasm (P=0.021), 
and desire (P=0.014). Similarly, PVR significantly improved (P=0.012), while fewer patients experienced increased bladder sensation 
(P=0.035) and detrusor overactivity (P=0.035) upon postoperative urodynamic study. No significant differences were found between 
patients with bilateral and unilateral obstruction or between either of those groups and Leriche syndrome patients.
Conclusions: Patients with steno-occlusive disease of the common iliac artery experienced more severe LUTS and sexual dysfunc-
tion than healthy controls. Endovascular revascularization alleviated LUTS in patients with moderate-to-severe symptoms and im-
proved bladder and erectile function.

Keywords: Pelvic ischemia; Lower urinary tract symptoms; International Index of Erectile Function; Common iliac artery steno-oc-
clusive disease; Leriche syndrome
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INTRODUCTION

The role of atherogenesis and consequent pelvic ischemia in the 
pathogenesis of lower urinary tract symptoms (LUTS) and 
erectile dysfunction (ED) is increasingly being investigated [1]. 
Results from animal studies involving experimental iliac artery 
obstruction support the association between vascular obstruc-
tion and LUTS. Early-stage pelvic ischemia has been linked to 
bladder overactivity, while bladder underactivity is observed in 
later phases [2-4]. Moreover, extended periods of ischemia re-
sult in structural and functional changes in the urinary bladder 
musculature and endothelium, as well as alterations in bladder 
innervation and microvasculature [5].

Pelvic atheromatosis, primarily found in the iliac artery bifur-
cation and abdominal aorta, is prevalent among the older pop-
ulation and results in reduced blood flow to the urinary bladder 
and genitalia [5]. Moreover, aging and comorbidities promote 
morphological and functional changes in the urinary bladder, 
as well as alterations in its innervation and vasculature. Specifi-
cally, aging induces oxidative stress by disrupting the produc-
tion of vasoconstrictor and vasodilator factors and affecting an-
giogenesis [4]. Additionally, metabolic syndrome and its com-
ponents, particularly diabetes mellitus (DM), have been found 
to be associated with LUTS, while significant aorto-iliac disease 
has been putatively linked to the presence of LUTS [6,7]. Fur-
thermore, internal pudendal artery stenosis has been demon-
strated to be associated with ED [8]. Finally, several clinical 
studies support the relationships of cardiovascular risk factors, 
sexual dysfunction, and aging with LUTS [9].

The impact of high-grade common iliac artery stenosis and 
obstruction, as well as its treatment, on LUTS in humans has 
not been clearly established; however, it is important to consid-
er that peripheral vascular disease in humans is a chronic pro-
cess that allows revascularization and adaptation of the urinary 
bladder to hypoxia. Consequently, findings from animal mod-
els may not be readily applicable to humans.

To assess the impact of common iliac artery steno-occlusive 
disease and the potential therapeutic benefits of endovascular 
revascularization on LUTS and sexual function, we conducted 
a study examining patients with unilateral or bilateral common 
iliac artery critical stenosis (>80%) and obstruction, both be-
fore and after revascularization surgery, and compared them to 
healthy individuals. In addition to utilizing self-reported ques-
tionnaires to evaluate bladder and sexual function, this study is 
the first to incorporate urodynamics for an objective assess-

ment of bladder function pre- and postrevascularization. 

MATERIALS AND METHODS

Summary of Methods
We recruited patients with intermittent claudication (Fontaine 
classification IIb-III) resulting from either unilateral or bilateral 
critical iliac artery stenosis, who were scheduled for elective 
surgery by a vascular surgeon. After documenting each patient’s 
medical history, we conducted a full urological examination, 
including International Prostate Symptom Score (IPSS) and In-
ternational Index of Erectile Function (IIEF) assessment, blood 
testing, and transabdominal ultrasound. This baseline examina-
tion was repeated 6 months after revascularization surgery. Pa-
tients with an IPSS greater than 7 also underwent complete 
urodynamic evaluation. Additionally, we utilized a control 
group of age- and sex-matched individuals (IPSS <8 and no 
history of urological surgery) for baseline comparisons.

Detailed Description of Methods
Our study employed a cohort design with a case-control ap-
proach. We enrolled adult patients presenting with unilateral or 
bilateral common iliac artery stenosis (>80%) or complete ob-
struction, who were admitted to the vascular surgery depart-
ment of a public teaching hospital between April 2017 and De-
cember 2019 for endovascular revascularization surgery. The 
control group consisted of healthy individuals from the hospital 
personnel who were age- and sex-matched, reported no history 
of LUTS, and scored below 8 on the IPSS.

All enrolled patients were diagnosed with high-grade com-
mon iliac artery stenosis (>80%) or complete obstruction, as 
determined by magnetic resonance or computed tomography 
angiography, and experienced intermittent claudication (Fon-
taine classification IIb-III). Participants were scheduled for en-
dovascular revascularization surgery. Based on the imaging re-
sults, patients had either unilateral or bilateral common iliac ar-
tery obstruction. Those with Leriche syndrome, characterized 
by obstruction of the lower abdominal aorta and common iliac 
arteries, were also included. The exclusion criteria consisted of 
a history of lower urinary tract surgery, urological cancer, blad-
der stones, neurogenic lower urinary tract dysfunction, use of 
medications affecting micturition within the 6 months prior to 
enrollment, and unsuccessful surgery or the need for additional 
surgical treatment.

All patients were examined at baseline and at 6 months post-
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revascularization. All participants completed the IPSS and Over-
active Bladder Questionnaire (OAB-q), while the IIEF was used 
to evaluate sexual function. In accordance with the routine eval-
uation of LUTS, participants underwent uroflowmetry, which 
measured maximum flow (Qmax), average flow (Qave), voided 
volume, and voiding time. Additionally, transabdominal ultra-
sound was performed to measure prostate volume and postvoid 
residual (PVR) in all patients and control participants. Patients 
with an IPSS greater than 7 (n=8) also underwent urodynamic 
study (UDS) before and after the intervention. During those 
evaluations, maximum cystometric capacity, maximum detru-
sor pressure (Pdetmax) during filling, Pdetmax during voiding, 
PVR, bladder sensation, and the presence of detrusor overactiv-
ity (DO) were recorded, in line with routine assessment. The 
Bladder Contractility Index (BCI) and Bladder outlet obstruc-
tion Index (BOOI) were also calculated.

Age, anthropometric measurements (height, weight, and 
waist circumference), social factors (smoking, alcohol con-
sumption, and weekly hours of exercise), and medical history 
(DM and hypertension) were used as independent variables. 
Body mass index (BMI) was also calculated. Additionally, base-
line urinalysis and blood tests, including serum prostate-specif-
ic antigen, urea, and creatinine levels, were performed to ex-
clude infection, cancer, and renal injury. Triglycerides, choles-
terol, low-density lipoprotein, high-density lipoprotein (HDL), 
and hemoglobin A1c were routinely measured to assess the 
atherogenic profile and its association with LUTS and sexual 
function.

Study Questionnaires 
International Prostate Symptom Score 
LUTS were categorized as asymptomatic (IPSS 0–7), moderate 
(8–19), or severe (20–35). A score of 8 or higher indicated the 
presence of clinically significant LUTS. Additionally, IPSS void-
ing and storage scores were estimated [10].

International Index of Erectile Function 
The validated Greek version of the IIEF was utilized to evaluate 
male sexual function. Questions 1–5 and 15 focused on erectile 
function, items 9–10 on orgasm, items 11–12 on sexual desire, 
items 6–8 on satisfaction from intercourse, and items 13–14 on 
overall satisfaction. Scores ranged from 0 to 5 on a Likert scale. 
The extensive use of this questionnaire enables comparisons 
among various populations [11,12].

Overactive Bladder Questionnaire
The validated Greek version of this 33-item questionnaire [13] 
was utilized to evaluate the presence and severity of OAB symp-
toms, as well as their impact on health-related quality of life 
(HRQoL). In addition to the total score, questions 9, 11, 16, 21, 
22, 26, 32, and 33 assess patient coping strategies, while items 
12, 13, 14, 19, 23, 25, and 29 gauge patient concerns. Questions 
10, 15, 17, 24, and 30 focus on sleep quality, and items 18, 20, 
27, 28, and 31 address social difficulties. Lastly, items 1 through 
8 pertain to the level of bother or inconvenience experienced by 
patients [14].

Statistics
Sample size calculation
Due to the limited literature available on patients with pelvic 
ischemia and LUTS, our sample size estimation was based on 
only 2 identified studies. The first compared the IPSS between 
patients with pelvic ischemia and age-/sex-matched controls 
(total score for patients, 11±3; total score for controls, 8±2; P= 
0.02) [7]. The second study compared the IPSS before and 6 
months after revascularization in patients with iliac artery ob-
struction, reporting a 4-point reduction. Specifically, pre-surgery 
IPSS and IPSS-QoL scores were 13.7±8.4 and 3.3±1.0, respec-
tively, while the post-surgery IPSS was 8.1±6.9 (P<0.001) and 
the post-surgery IPSS-QoL was 2.1 ±1.1 (P <0.001) [15]. To 
achieve comparable results, our sample size was estimated to in-
clude 30 patients and 30 controls. We allowed for additional re-
cruitment of 10% to account for potential dropouts. A power 
analysis based on the presence of moderate-to-severe LUTS in 
patients and controls yielded a power of 87.19%. 

Study outcomes
The primary outcome involved comparing IPSS values between 
patients and controls. Secondary outcomes included: 
(1)  Comparison of baseline IIEF and OAB-q scores between 

patients and controls
(2)  Comparison of clinical results (uroflow and ultrasound pa-

rameters, blood test results) between patients and control 
participants

(3)  Identification of independent factors contributing to LUTS, 
sexual dysfunction, and DO via multivariate analysis of sta-
tistically significant results as dependent variables; this analy-
sis was conducted separately for patient and control groups. 

(4)  Clinical results and questionnaire scores, compared before 
and after endovascular revascularization for all patients and 
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patient subgroups including those with unilateral or bilater-
al obstruction and those with Leriche syndrome

(5)  Comparison of clinical results and questionnaire scores be-
tween patients with Leriche syndrome and those with either 
unilateral or bilateral obstruction

(6)  Comparison of UDS findings before and after intervention 
in patients with IPSS>7 

Statistical analysis
Analysis was conducted using IBM SPSS Statistics ver. 27.0 (IBM 
Co., Armonk, NY, USA). Descriptive statistics were reported as 
mean±standard deviation and percentages. A normality test 
was employed to determine whether variables were parametric 
or non-parametric, and the appropriate analyses were conduct-
ed accordingly. Parametric results were presented as mean and 
standard deviation, while nonparametric results were reported 
as median and interquartile range (IQR). Statistical significance 
was established at a level of 0.05 with a 95% confidence interval.

Endovascular Revascularization Procedure
All procedures were conducted electively in a fully equipped hy-
brid operating theater with a portable C-arm (Pulsera, Philips, 
The Netherlands). Access to 1 or both femoral arteries, the latter 
in cases of bilateral lesions, was obtained under local anesthesia 
or monitored anesthesia care using a 6F sheath. Systemic hepa-
rinization (75–100 IU/kg) was then induced. Angiography was 
performed to visualize the steno-occlusive lesions. A stiff hydro-
philic guidewire (Radifocus, Terumo Corp., Tokyo, Japan) was 
employed to traverse the stenosis or obstruction, assisted by a 
catheter (Bern, Imager II; Boston Scientific, Marlborough, MA, 
USA). A balloon-covered stent was deployed to recanalize com-
mon iliac artery stenosis or obstruction. In cases of lesions at the 
aorto-iliac bifurcation, a kissing stent technique was utilized. Fi-
nal intraoperative angiography was conducted to confirm the 
patency of the common iliac arteries. All patients were discharged 
with dual antiplatelet therapy for a minimum of 3 months, fol-
lowed by lifelong single antiplatelet therapy. The treatment ap-
proach for patients with complete obstruction or concurrent ob-
struction of the abdominal aorta (Leriche syndrome) did not 
differ from those with >80% iliac artery obstruction.

RESULTS

The final sample consisted of 33 male patients and 33 age-
matched healthy men. Eight patients (22.2%) had IPSS >7 and 

Table 1. General characteristics of the study population

Variable Patients (N=33) Controls (N=33) P-value

Age (yr) 61.51±9.00 59.12±9.42 0.295

Marital status

Single 3 (9.1) 5 (15.2) 0.704

Married 27 (81.8) 25 (75.8)

Divorced 1 (3) 1 (3)

Widowed 2 (6.1) 2 (6.1)

Smoking 0.02*

No 7 (21.2) 16 (48.5)

Yes 26 (78.8) 17 (51.5)

Alcohol 0.479

No 14 (42.4) 18 (54.5)

Yes 19 (57.6) 15 (45.5)

DM 0.017*

No 18 (54.5) 27 (81.8)

Yes 15 (45.5) 6 (18.2)

Hypertension 0.812

No 20 (60.6) 19 (57.6)

Yes 13 (39.4) 14 (42.4)

Other diseases 0.479

No 14 (42.8) 18 (54.5)

Yes 19 (57.6) 15 (45.5)

Other surgeries 0.084

No 6 (18.2) 8 (24.2)

Yes 27 (81.8) 25 (75.8)

Location of obstruction

Right 7 (21.2) -

Left 12 (36.4) -

Bilateral 14 (42.4) -

BMI (kg/m2) 27.7 (24.4–29.9) 27.0 (25.2–31.4) 0.64

Pack/years 33.0 (0–75.5) 24.1 (0–30.0) 0.006*

Alcohol glasses/week 2 (0–7) 0 (0–5) 0.126

Weekly exercise (hr) 0 (0–5) 0 (0–5.5) 0.361

Years of DM 0 (0–5) 0 (0–0) 0.023*

Years of hypertension 0 (0–6.5) 0 (0–5) 0.812

Prostate volume (mL) 32.5 (25.8–40.2) 29.5 (24.9–40.0) 0.472

PSA (ng/mL) 0.9 (0.4–1.4) 1.1 (0.5–2.1) 0.162

HbA1c (%)  6 (5.5–6.6) 5.3 (5–5.9) <0.001*

Urea (mg/dL) 35.5 (28.8–43.8) 32.0 (25.0–39.0) 0.087

Creatinine (mg/dL) 0.95 (0.81–1.14) 0.9 (0.8–1.0) 0.225

Cholesterol (mg/dL) 177.5 (144.0–204.3) 192.0 (161.5–210.0) 0.351

(Continued)
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underwent additional UDS testing. Among the 33 patients, 14 
(42.4%) had bilateral iliac artery obstruction, 5 (15.2%) had Le-
riche syndrome, and the remainder had unilateral common ili-
ac artery obstruction. The demographic information of the 
participants is presented in Table 1. No significant differences 
were observed in sociodemographic history between patients 
and controls, except for pack-years. Similarly, DM was more 
prevalent in patients compared to controls, and the duration of 
DM was longer in the patient group. In terms of initial labora-
tory evaluations, patients had worse hemoglobin A1c and tri-
glyceride levels but better HDL levels (Table 1).

Technical success was achieved for all patients (100%). No 
adverse events, such as access site hematoma, arterial thrombo-
sis, dissection, or contrast-induced nephropathy, occurred dur-
ing the peri-operative period. The average hospitalization time 
was 2.09 days, with a range of 2 to 3 days.

Baseline comparisons between patients and controls demon-
strated statistically significant differences in both LUTS and 
sexual function. Specifically, the IPSS storage, voiding, and total 
scores, as well as IPSS QoL, were significantly worse in patients 
compared to controls. Furthermore, patients reported signifi-
cantly poorer OAB-total, coping, sleep, and bother scores than 
control participants. The IIEF analysis revealed that erectile 
function, desire, and satisfaction from intercourse were also 
significantly lower in patients than in controls. Uroflowmetry 
and ultrasound results showed a statistically significant differ-
ence only in PVR volume between these groups. Voided vol-
ume, Qmax, Qave, and voiding time did not exhibit significant 
differences (Table 2). 

Associations Between Iliac Artery Lesions, Confounding 
Factors, and LUTS/Sexual Function 
A multivariate analysis was conducted using all previously men-

tioned statistically significant variables from the univariate anal-
ysis as independent variables while controlling for confounding 
factors. Iliac artery steno-occlusive disease (P=0.021, β=-0.235) 
and age (P<0.001, β=-0.467) were independently and nega-

Variable Patients (N=33) Controls (N=33) P-value

Triglycerides (mg/dL) 154 (92–215) 91 (74.5–147.5) <0.001*

HDL 36 (32–40) 43 (37–49) <0.001*

LDL 99.5 (76.5–122.0) 119 (102–143) 0.139

Values are presented as mean±standard deviation, number (%) or me-
dian (25th percentile–75th percentile).
DM, diabetes mellitus; BMI, body mass index; PSA, prostate-specific 
antigen; HbA1c, glycosylated hemoglobin; HDL, high-density lipopro-
tein; LDL, low-density lipoprotein.
*P<0.05, statistically significant differences.

Table 1. General characteristics of the study population (Con-
tinued)

Table 2. Comparison of clinical results between patients and 
controls

Variable Patients 
(N=33)

Controls 
(N=33) P-valuea)

Uroflowmetry results

Voided volume 293.0 (204.5–410.0) 356 (263–421) 0.453

Qmax 15.0 (12.6–22.2) 17.4 (14.2–24.9) 0.453

Qave 8.5 (6.7–13.5) 9.9 (7.9–13.3) 0.412

Voiding time 35 (26–53) 33 (23–50) 0.434

PVR 35.0 (12.0–58.5) 8.7 (0–19.8) <0.001*

IPSS results

IPSS storage 2.0 (1.0–4.5) 1 (0–1) <0.001*

IPSS voiding 2 (0–4) 0 (0–1) <0.001*

IPSS total 4.0. (2.0–7.5) 1.0 (0–2.5) <0.001*

Post micturition 
dribbling

0 (0–2) 1 (0–1) 0.135

Bother 0 (0–1) 0 (0–0) 0.267

IPSS QoL 1 (1–3) 1.0 (0.5–1.0) <0.001*

IIEF results

IIEF erection 18.0 (4.0–24.5) 28 (23–29) 0.002*

IIEF orgasmic 
function

9 (0–10) 10 (9–10) 0.054

IIEF sexual desire 6 (4–7) 9 (7–9) <0.001*

IIEF satisfaction 
from intercourse

8 (2–11) 10.0 (8.5–12.0) 0.016*

IIEF overall  
satisfaction

6 (5–8) 7 (2) 0.269

OAB-q results

OAB total 35.0 (33.5–39.5) 33 (33–35) <0.001*

OAB coping 8 (8–9) 8 (8–8) <0.001*

OAB concern 7.0 (7.0–7.5) 7 (7–7) 0.137

OAB sleep 5 (5–6) 5 (5–5) <0.001*

OAB social 5 (5–5) 5 (5–5) 0.079

OAB bother 9.0 (8.0–11.5) 8 (8–10) 0.015*

Values are presented as median (interquartile range).
Qmax, maximum flow rate; Qave, average flow rate; PVR, postvoid re-
sidual; IPSS, International Prostate Symptom Score; QoL, quality of life; 
IIEF, International Index of Erectile Function; OAB-q, Overactive Blad-
der Questionnaire.
*P<0.05, statistically significant differences. a)Mann-Whitney test.
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tively associated with erectile function among participants. In 
contrast, the HDL level was positively associated (P =0.004, 
β=0.295) with erectile function, and this model accounted for 
40.4% of the variance in erectile function (analysis of variance 
[ANOVA] P<0.001, adjusted R2 =0.404). Similarly, iliac artery 
obstruction (P=0.005, β=-0.320) and age (P=0.002, β=-0.350) 
were independently and negatively associated with sexual de-
sire, with this model accounting for 23% of the variance (ANO-
VA P<0.001, adjusted R2 =0.23). Only age (P=0.009, β=-0.349) 
was independently and negatively associated with satisfaction 
from intercourse, explaining 28.1% of its variance (ANOVA 
P<0.001, adjusted R2 =0.281).

Regarding LUTS, both iliac artery steno-occlusive disease 
(P=0.009, β=0.324) and alcohol consumption (P=0.049, β= 
0.238) were independently and positively associated with the 
IPSS bother score, accounting for 23.6% of its variance (ANOVA 
P<0.001, adjusted R2 =0.236). Additionally, the presence of ste-
no-occlusive disease was independently and positively associated 
with the IPSS total (P<0.001, β=0.397, ANOVA P<0.001, ad-
justed R2 =0.257), IPSS voiding (P=0.016, β=0.314, ANOVA 
P =0.014, adjusted R2 =0.157), and IPSS storage scores (P = 
0.002, β =0.375, ANOVA P =0.002, adjusted R2 =0.182), ex-
plaining 25.7%, 15.7% and 18.2% of their respective variances. 
Only age (P=0.024, β=0.284) was independently and positively 
associated with PVR, accounting for 9.8% of its variance (ANO-
VA P =0.038, adjusted R2 =0.098). No significant differences 
were observed between unilateral or bilateral iliac artery steno-
occlusive lesions in any of these analyses. Univariate analysis re-
vealed no significant independent variables other than iliac ar-
tery obstruction for patient OAB scores.

Role of Revascularization
The median follow-up time after the intervention was 6 months 
(IQR, 6–7 months). Comparison of patient scores before and 
after the intervention showed significant improvements in or-
gasmic, sexual desire, and erectile function scores, while the 
median PVR was significantly reduced (Table 3). In patients 
with moderate-to-severe LUTS (IPSS >7), the IPSS voiding 
score significantly decreased after the intervention (before, 8± 
5.29; after, 4.87±2.79; P=0.026 according to the paired t-test), 
as well as the orgasmic function score (before: median, 2; IQR, 
0–9, after: median, 10; IQR, 6.25–10; P=0.042) according to 
the Wilcoxon signed-rank test). Regarding urodynamic results, 
DO and increased bladder sensation significantly improved af-
ter the intervention (Table 4).

Subgroup Analysis
Comparison between patients with unilateral and bilateral ste-
no-occlusive disease revealed no significant differences in IPSS, 
OAB-q, and IIEF scores at either baseline or follow-up (data 
not shown). Furthermore, subgroup analysis comparing pa-
tients with Leriche syndrome to those with either unilateral or 
bilateral obstruction showed no significant differences in any 
domain of IPSS, OAB-q, and IIEF. Additionally, comparing 
pre- and post-surgical revascularization in patients with Leri-

Table 3. Changes of clinical parameters 6 months post revascu-
larization, in comparison to baseline (N=33) 

Variable Median (IQR) P-valuea)

Uroflowmetry parameters

Voided volume 284 (167–432) 0.097

Qmax 15.0 (11.8–20.7) 0.376

Qave 9.5 (5.7–11.6) 0.505

Voiding time 32.0 (27.5–52.5) 0.383

PVR 19.0 (0–58.5) 0.012*

IPSS

IPSS storage 2.0 (1.0–4.5) 0.942

IPSS voiding 0 (0–4) 0.078

IPSS total 3 (1–8) 0.191

Post micturition dribbling 1 (0–3) 0.118

Bother 0 (0–1) 0.614

IPSS QoL 0 (0–0) 0.429

IIEF domains

IIEF erection 24 (10.5–28.0) 0.161

IIEF orgasmic function 10.0 (10.0–7.5) 0.021*

IIEF sexual desire 8.0 (9.0–5.5) 0.014*

IIEF satisfaction from intercourse 9 (11–6) 0.091

IIEF overall satisfaction 7.0 (5.5–8.0) 0.008*

OAB-q results

OAB total 34 (33–39) 0.422

OAB coping 8 (8–8) 0.301

OAB concern 7 (7–7) 0.767

OAB sleep 5 (5–5) 0.411

OAB social 5 (5–5) 0.593

OAB bother 8.0 (8.0–11.5) 0.400

IQR, interquartile range; Qmax, maximum flow; Qave, average flow; 
PVR, postvoid residual; IPSS, International Prostate Symptom Score; 
QoL, quality of life; IIEF, International Index of Erectile Function; 
OAB-q, Overactive Bladder Questionnaire.
*P<0.05, statistically significant differences. a)Wilcoxon signed-rank test.
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che syndrome did not reveal significant differences.

DISCUSSION

The primary finding of the present study is that high-grade 
common iliac artery stenosis (80%) or complete obstruction is 
an independent risk factor for male sexual dysfunction and 
LUTS. The presence of such lesions was associated with more 
severe storage and voiding symptoms, QoL, and urodynamic 
DO. Erectile function, sexual activity, and satisfaction from in-
tercourse were also negatively affected. By 6 months postopera-
tively, patients with common iliac artery obstruction experi-
enced significant improvements in erectile function, orgasm, 
and desire. Similarly, PVR, bladder sensation, and overactivity 
upon UDS significantly improved. Several factors associated 
with LUTS and ED were considered as covariates in our analy-
sis [13,16,17]. However, the duration of DM, dyslipidemia, hy-
pertension, and BMI as components of metabolic syndrome, as 
well as age as a risk factor for LUTS, were not significantly asso-
ciated with moderate-to-severe symptoms in multivariate anal-
ysis. In contrast, the presence of iliac artery steno-occlusive dis-
ease was an independent variable regardless of laterality. Con-
cerning patients with Leriche syndrome, we found no signifi-

cant difference in the burden of LUTS compared to other pa-
tients, while the postoperative results did not show improve-
ment of urinary symptoms at the 6-month follow-up.

At present, research on vasculogenic causes of LUTS primar-
ily relies on animal models. In those studies, vascular damage is 
induced acutely through balloon injury [18]. In contrast, hu-
mans typically experience chronic iliac artery obstruction, 
which tends to manifest in later decades of life and is often ac-
companied by other comorbidities [19]. Despite the differences 
in pathophysiological mechanisms of arterial atherosclerotic le-
sions, the present study suggests that common iliac artery ste-
no-occlusive disease may be a potential risk factor for ED and 
LUTS in men.

Currently, only 1 human study has been published investigat-
ing the association between pelvic ischemia due to abdominal 
and common iliac artery obstruction and LUTS. In that study, 
Antunes-Lopes et al. [7] validated preexisting animal models. 
They found that the IPSS was higher in patients with chronic 
pelvic ischemia, with a significant mean difference of 3 points 
relative to healthy individuals. However, their sample size was 
significantly smaller (n =13) than ours (n =33) and was also 
limited by age, as it examined only male patients older than 60 
years. Moreover, they did not use a specific tool to assess the 
presence and severity of OAB, and they demonstrated no sig-
nificant difference between patients and controls in IPSS stor-
age and voiding subscores, along with OAB-q scores, in con-
trast to our study. In another study, LUTS and ED were investi-
gated before and after revascularization of obstructive lesions 
distal to iliac vessels. Twenty-six of 55 patients underwent 
stenting in addition to balloon angioplasty. The average IPSS, 
IPSS-QoL, and IIEF had improved significantly at 1 and 6 
months. The improvement in IPSS was significantly greater in 
patients with lesions located in the proximal internal pudendal 
artery or iliac arteries compared to those with lesions located 
more distally. No differences in IIEF-5 scores were observed 
[15]. These results align with our study findings. However, their 
intervention was more peripheral than ours, including a wide 
variety of treatment targets (the proximal internal pudendal, ili-
ac, distal internal pudendal, and penile arteries). Furthermore, 
only the IPSS and IIEF-5 were used to evaluate lower urinary 
tract function, while other causes of LUTS, such as benign 
prostatic hyperplasia (BPH), were not excluded or controlled 
for.

Endovascular revascularization may also positively impact 
sexual function. Epidemiological studies have suggested a link 

Table 4. Comparison of UDS parameters before and after revas-
cularization (n=8 patients with IPSS>7)

Variable Baseline Follow-up P-value

MCC 270.5 (206.0–421.5) 359.5 (236.3–799.3) 0.069

Pdetmax filling 51±23.61 56.87±36 0.451

Pdetmax voiding 80.75±42.17 81.12±38.95 0.362

PVR (mL) 16.0 (0–159.7) 26.5 (0–126.7) 0.715

BCI 127±24.84 127.87±23.41 0.954

BOOI 38.5 (18.5–53.8) 45.0 (18.3–84.3) 0.123

Bladder sensation 0.035*

   Normal 2 (25) 3 (37.5)

   Increased 6 (75) 5 (62.5)

DO 0.035*

   No 2 (25) 3 (37.5)

   Yes  6 (75) 5 (62.5)

Values are presented as median (interquartile range), mean±standard 
deviation, number (%).
UDS, urodynamic study; IPSS, International Prostate Symptom Score; 
MCC, maximum cystometric capacity; Pdetmax, maximum detrusor 
pressure; PVR, postvoid residual; BCI, bladder contractility index; 
BOOI, bladder outlet obstruction index; DO, detrusor overactivity.
*P<0.05, statistically significant differences.
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between sexual dysfunction and coronary artery disease. In 
fact, up to 75% of patients with ED exhibit stenosis of the iliac-
pudendal-penile arteries [19]. Research on the effects of revas-
cularization on erectile function is limited, but Mazzaccaro et 
al. [20] reported significant improvements in erectile function 
among patients who underwent endovascular antegrade revas-
cularization for occlusion, compared to those who received 
surgical femoral-femoral crossover bypass. Similarly, Gur et al. 
[21] highlighted the positive impact of endovascular revascu-
larization of common iliac artery occlusions on erectile func-
tion. These findings align with the present results, further sup-
porting the therapeutic benefits of endovascular surgery for 
these individuals.

Regarding the clinical implementation of our results, no indi-
cation currently exists for computed tomography angiography, 
magnetic resonance angiography, or other diagnostic tests for 
vascular disease in patients with LUTS. However, for vasculo-
genic ED, the European Association of Urology guidelines rec-
ommend further investigation using intracavernous vasoactive 
drug injection, penile dynamic duplex ultrasonography, penile 
dynamic infusion cavernosometry and cavernosography, and 
internal pudendal arteriography. Nevertheless, intracavernous 
vasoactive drug injection has been reported to be inconclusive 
as a diagnostic procedure, and dynamic infusion cavernosome-
try and cavernosography are infrequently used for diagnosing 
venogenic ED. Furthermore, pudendal arteriography is only 
performed in patients under consideration for penile revascu-
larization in cases of isolated penile artery stenosis [22]. From 
our perspective, patients with LUTS or ED and associated risk 
factors for vascular disease (such as metabolic syndrome) or 
previous ischemic disease should be asked about the presence 
of intermittent claudication and staged according to the Fon-
taine classification. The presence of intermittent claudication or 
the absence of BPH and other causes of LUTS, such as neuro-
logical disease, in these patients may indicate the need for fur-
ther vascular investigation. Additionally, patients with LUTS 
and iliac artery obstruction may continue to experience symp-
toms after BPH treatment. Lastly, physicians treating patients 
with storage symptoms should consider addressing iliac artery 
obstruction before pursuing further treatment for BPH. 

This study had several limitations. First, the cross-sectional 
design did not allow for causal conclusions to be drawn. Addi-
tionally, although our study sample may seem small, it was ade-
quately powered to address the primary outcome and was larg-
er than previously published studies in the field. However, the 

number of patients involved in subgroup analyses, particularly 
those who underwent urodynamic investigation and those with 
Leriche syndrome, were only 8 and 5, respectively, which pre-
vents the generalization of our results. We also did not examine 
patients with internal iliac artery obstruction or microvascular 
obstruction, which are potential causative factors for LUTS and 
ED. Likewise, we were unable to evaluate compensatory mech-
anisms of microvascular obstruction present in patients with 
chronic diseases, such as atherosclerosis. Another major factor 
in the pathogenesis of male LUTS that cannot be completely 
excluded in human studies is BPH. To minimize the effect of 
prostate size on micturition in both patients and controls, we 
used an IPSS of <8 as a threshold for asymptomatic patients 
and controls. We also compared prostate volume using transab-
dominal ultrasound, and although this is not interchangeable 
with transrectal ultrasound, we found no significant difference 
in prostate volume between patients and controls. Due to the 
invasiveness of transrectal ultrasound and the associated patient 
discomfort, it is not common practice in Greece unless absolute 
indications are present. Further investigation of LUTS in pa-
tients who have undergone transurethral resection of the pros-
tate or other BPH therapies and were subsequently treated with 
endovascular surgery may be necessary. Lastly, our study in-
cluded only male patients. Despite this limitation, our findings 
may encourage further research on the importance of the role 
of pelvic ischemia in ED and LUTS, as well as the potential 
therapeutic role of revascularization surgery. 

In conclusion, this case-control study is the first to present 
evidence that common iliac artery steno-occlusive disease is an 
independent risk factor for LUTS and ED relative to healthy in-
dividuals. In our patient cohort, endovascular revascularization 
surgery significantly improved postoperative erection, desire, 
and orgasm, suggesting a potential new indication for the treat-
ment of vasculogenic ED. Moreover, patients with moderate or 
severe LUTS particularly benefited from surgery in terms of 
voiding symptoms. To our knowledge, this is the first study to 
perform urodynamic evaluation in humans before and after 
endovascular revascularization surgery. It is also the first to ex-
amine lower urinary tract function in patients with Leriche 
syndrome before and after surgical revascularization. Future 
studies with larger sample sizes and longer follow-up durations, 
utilizing urodynamic investigations before and after interven-
tion, are necessary to draw more robust conclusions. Given the 
high prevalence of LUTS and ED in patients with atherosclero-
sis, endovascular revascularization may become a common 
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treatment for vasculogenic LUTS and ED.
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