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 Erectile dysfunction (ED) is a complex neurovascular phenomenon under 

hormonal and psychological control, it includes arterial dilatation, 

trabecular smooth muscle relaxation and activation of the corporal veno-

occlusive mechanisms. This study was designed to evaluate the role of 

color Doppler ultrasound following cavernosal injection of Alprostadil 

20µg in assessment of borderline arterial peak systolic velocity (PSV) in 

patients suffering from diabetes mellitus in order to assess the response to 

oral vardenafil 20 mg. These data were collected from patients attended Al-

Shaheed Ghazi Al-Hariri Teaching Hospital from December/2016 until 

June/2017. Penile doppler ultrasounds were performed after 

intracavernosal injection of 20µg Alprostadil in diabetic patients, 

examination done at (Time 0, 5, 10, 15 and 20 minutes) with injection given 

at zero time, and maximum velocity was taken at each of the above times 

but the most important velocity was at time of 20 minutes to give the final 

result. The patients with borderline PSV reading (25-35cm/sec) were given 

20mg vardenafil orally and responding was assessed by patients' ability to 

gain satisfactory erection and penetration. Chi-square test with statistical 

significance of p-value<0.05 was used. The current study included (50) 

male diabetic patients with erectile dysfunction (determined by inability to 

gain satisfactory penetration). There are 30 (60%) patients aged from 50 to 

69 years and 20 (40%) patients aged between 30 and 49 years. Of those 

9(45%) patients had responded to vardenafil. There were 17(34%) patients 

with type I diabetes mellitus, only 4(23%) patients of them responded to 

vardenafil, while 10(30%) out of 33(66%) patients with type II diabetes 

mellitus (DM) had response to vardenafil. There were 10(41.7%) with PSV 

ranging from 30-34.9 cm/sec had responded to vardenafil whereas only 

4(15.3%) with PSV ranging from 25 – 29.9 cm/sec had responded to 

vardenafil. Ultrasound with doppler study for penile artery with 20 mg 

injection of Alprostadil was considered a valuable approach for diagnosing 

arteriogenic ED. Moreover, PSV has shown a key role in diagnosing, 

treatment and follow up arteriogenic ED. 
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1. INTRODUCTION 

Erectile dysfunction (ED) is one of the most a common male sexual disorders that is correlated with a 

decreased quality of life for patients and their partners [1- 3]. It is described as failing to attain and persist an 

erection to permit suitable sexual performance [4]. ED is considered as a complex neurovascular phenomenon 

that mainly requires penile arterial dilatation, intracavernosal blood flow increases, corporal smooth muscle 

relaxation and a normal veno-occlusive function [5], [6]. It often can be classified as a mild or moderate and 

somewhat being a severe grade [7]. Around 80% of ED are caused by vascular disease of penis resulting from 

endothelial dysfunction-related abnormalities of the nitric oxide/cyclic guanosine 3’5’-monophosphate (NO-

cGMP) system [8], [9]. A prevalence of ED was noted to be higher in early ages of diabetic patients than non-

diabetic patients [10]. 

 

Physiological, the penile erection involves nitric oxide (NO) released from the endothelium and 

parasympathetic nerve terminals, which is the primary neurotransmitter contributed in penile erection, 

although other transmitters can also be involved [11]. The normal sexual function was charcterized as a bio-

psychosocial process that includes the coordination of psychological, endocrine, vascular and neurological 

systems and is classified as organic or psychogenic, or mixed (psychogenic and organic) [12]. The prevalence 

of erectile dysfunction is high in that about 5-20% of men are affected [13]. Its risk increases with increasing 

age [14]. Victims of diabetes mellitus have a 75% life-time risk to develop erectile dysfunction and at risk of 

developing it at earlier onset than non-diabetics [15]. Studies had confirmed that peak systolic velocity (PSV) 

of penile arteries, which is assessed by penile duplex sonography. As ultrasound is safe (no using ionizing 

radiation), low cost, available and has good accuracy in measuring arterial insufficiency, it was used in this 

study [16], [17]. Thus, the objective of the current study was to assess the accuracy of color Doppler 

ultrasound following cavernosal injection of Alprostadil 20µg in evaluation of borderline arterial PSV in 

patients suffering from diabetes mellitus in order to assess the response to oral Vardinafil 20 mg. Both drugs 

are used to increase penial blood supply to improve erection. 

 

2. Methodology 

A prospective observational cross – sectional study was designed in this survey. The data were collected from 

patients who attended Al-Shaheed Ghazi Al-Hariri Teaching Hospital from December/2014 until June/2015. 

The patients were recruited based on systematic sampling technique as sampling method. All patients (n=50) 

are diabetic and suffering from erectile dysfunction (determined by inability to gain satisfactory penetration). 

 

Ultrasound imaging was performed by ALPINION E-CUBE-15 Platinum, Korea equipped with high 

frequency probe 3 – 12 MHz. All participants in both groups were examined by the radiologist with an 

experience more than 10 years. A penile Color Duplex Ultrasound Examination was done while patient was 

lying in supine position according to guidelines of Australian Society for Ultrasound in Medicine. It was 

performed before, and after injection of 20µg ALPROSTADIL in diabetic patients, examination done at 

(Time=0, 5, 10, 15 and 20 minutes) with injection given at zero time, and maximum velocity taken, then the 

patients with borderline reading (25-35cm/sec) were given 20mg vardenafil orally, and response was assessed 

by ability to gain satisfactory penetration. 

 

The inclusion criteria included patients aged more than 30 years, males and patients who diagnosed with type-

I diabetes or type-II diabetes. Exclusion criteria included the patients who had smoking history, previously 

had a pelvic surgery, had psychiatric problem, patients with presence of sexual dysfunction before having 
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diabetes, and had taken drugs causing ED such as diuretics, antihistamines, and antidepressants. 

 

3. Statistical analysis 

Data were analyzed with Statistical Package for the Social Sciences (SPSS) program version 22.0. Study 

population characteristics were obtained using descriptive statistics in which frequencies were calculated for 

categorical variables. Association between categorical variables was conducted using Chi square test or 

Fischer’s exact test, where appropriate. A P-value of less than 0.05 was significant. 

 

4. Results 

This study included 50 male patients suffering from arterial erectile dysfunction and diabetes mellitus (DM). 

Seventeen patients (34%) had type I DM and 33 (66%) had type II DM. Most of the patients 30(60%) were 

at (50-69) years age group in which only three patients (10%) suffered from type I DM, and 27(90%) from 

type II DM. Among age group (30-49) years, there were fourteen patients (70%) having type I DM and only 

six patients (30%) having type II DM (as shown in Table 1). 

 

This study revealed that patients with age group 30-49 years had a higher prevalence of response to vardenafil 

(45%) as compared with age group 50-69 years (17%). This indicates that association between and response 

to Vardenafil was statistically significant (P=0.028) (Table 2).  In addition, of those who response to 

vardenafil, there were 10 (41.7%) patients had PSV ranged from 30 – 34.9 cm/sec whereas only 4 (15.3%), 

indicating a significant association between PSV and response to vardenafil (P=0.022) (Table 3). Moreover, 

the present findings showed that prevalence of patients with type-II of DM was a greater in response to 

Vardenafil (30%) than those with type-I of DM (23%). However, the type of DM was not significantly 

associated with response to Vardenafil (P=0.613) (Table 4). 

 

5. Discussion 

ED is sometimes is an embarrassing and depressing condition not only for affected men but also for their 

sexual partners. It may have an adverse effect on psychological comfort leading to marital inconsistency. This 

study examined the ED in response to Vardenafil among diabetic patients in a teaching hospital in the middle 

of Iraq. According to the previous studies, when PSV ≥ 35 cm/s then penile arteries are functioning normally, 

while a PSV < 35 cm/s marks arterial insufficiency, whereas a PSV < 25 cm/s is diagnostic of severe 

insufficiency of penile arteries, and if a PSV lies in between 25 and 35 cm/s this is borderline insufficiency 

[18]. 

 

This study showed that ED is more common (30 patients, 60%) among older age group (50-69 years), and 

this was consistent with previous studies done by [19], [14]. In addition, a recent study from Ethiopia 

conducted by [20] was also showed that the prevalence of ED was observed to be the highest among patients 

with ages over forties. 

 

Vardenafil is a selective phosphodiesterase enzyme 5 (PDE5) inhibitor, which had shown 10 times more 

potency than sildenafil in vitro at inhibiting PDE5, so it's been used in the treatment of erectile dysfunction 

[21]. In the present study, the prevalence of patients who responded to vardenafil was significantly higher in 

subjects aged between 30 and 49 years than those aged between 50 and 69 years. This finding was compatible 

with findings from [14]. In the light of that, the prevalence of patients who had responded to vardenafil was 

higher in those with PSV ranging from 30 – 34.9 cm/sec than those with PSV ranging from 25 – 29.9 cm/sec. 

In contrast, the previous studies done by [22], [23] showed that response to PDE5 inhibitors is correlated to 

ED severity. 
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Furthermore, the association between type of DM and response to vardenafil was also taken into account in 

this study. Although patients with type-II DM had the greatest prevalence in response to vardenafil compared 

to their counterpart with type-I DM, this difference was not noted to be significant. The present results were 

in line with results by [19]. Nevertheless, [24] showed that arterial ED is more common in type I than type II 

DM. 

 

In Conclusion, ultrasound with doppler study for penile artery with 20 mg injection of Alprostadil was 

considered an efficient way for diagnosing arteriogenic ED. Response to vardenafil is related to ages under 

fifties. Moreover, PSV was important in diagnosing, treatment and follow up arteriogenic ED.Vardenafil was 

also more effective in treatment of arteriogenic ED in patients with PSV range (30-34.9) cm/s than those with 

PSV range (25-29.9) cm/s. 
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Table (1) shows the distribution of patients according to type of diabetes and age groups. 

Age Group (years) 

Type of Diabetes Total 

Type I Type II 

n (%) n (%) n (%) 

30-49 14 (70) 6 (30) 20 (40) 

50-69 3 (10) 27 (90) 30 (60) 

Total 17 (34) 33 (66) 50 (100) 

 

Table (2) shows the association of age groups and response to vardenafil 

Age Group 

(years) 

Response to Vardenafil  P-value 

Yes No Total 

n (%) n (%) n (%) 

0.028 
30-49 9 (45) 11(55) 20 (40) 

50-69 5 (17) 25 (83) 30 (60) 

Total 14 (28) 36 (72) 50 (100) 

P- value< 0.05 is considered significant 

 

Table (3) shows the association between PSV of penile artery and response to vardenafil 

PSV (cm/sec) 

Response to Vardenafil  P-value 

Yes No Total 

n (%) n (%) n (%) 

0.022 
25 – 29.9 4 (15.3%) 22 (84.7) 26 (52%) 

30 – 34.9 10 (41.7) 14 (58.3) 24 (48%) 

Total 14 (28) 36 (72) 50 (100) 

PSV: peak systolic velocity, P- value< 0.05 is considered significant 

 

Table (4) shows the association between Type of DM and Response to vardenafil 

Type of DM 

Response to vardenafil Total P-Value 

Yes No 

n (%) n (%) n (%)  

Type I 4 (23) 13 (77) 17 (34)  

Type II 10 (30) 23 (70) 33 (66) 0.613 

Total 14 (28) 36 (72) 50 (100)  

DM: Diabetes mellitus, P- value< 0.05 is considered significant 
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