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Abstract
The aim of our study was to evaluate functional alterations of the corpus cavernusum and its correlation with the lack of response to treatment with PDE5i in eugonadal patients with Type 2 Diabetes Mellitus and Erectile Dysfunction. In this prospective randomized study we included 157
patients. All were treated with 5 mg tadalafil daily and 100 mg sildenafil on demand and the response to treatment was assessed in 6 month by dividing them into 2 groups: G1: Good response.
Significative improvement of erectile function according to IIEF-5, and G2: There was not an improvement with the treatment. At the end of the treatment we performed neurological and vascular studies to both groups. Also we performed CC-EMG in order to evaluate penile autonomic neuropathy. 82 patients were included in G1 and 75 in G2. The time evolution of the ED was 1.5 years
for G1 and 5 years for G2. Average fasting glucose and glycosilated hemoglobin values were significantly higher in G2 than in G1. Also we observed significant differences in penile vascular parameters between both groups. Peripheral neuropathy parameters did not show differences between both groups. Cavernous smooth muscle electromyography showed asynchronous and asymetric potentials in G1 (minimal autonomic neuropathy) and denervation potentials in G2 characteristic of severe CC damage. It is concluded that vascular and autonomic alterations are causes
of severe CC damage and lack of response to treatment with PDE5i in this population. Peripheral
neuropathy is not part of this process.
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1. Introduction
Erectile Disfunction (ED) is the most frequent cause of sexual dysfunction in diabetic male patients with an estimated incidence of 35% - 75% [1] [2].
ED is defined as the inability to achieve or maintain an adequate erection to allow a satisfactory sexual intercourse. This situation should be evident for several months and should occur in at least half of the attempts [3].
ED is a generalized vascular disease marker and early diagnosis in patients with type II diabetes mellitus (DM)
prevents cardiovascular events such as myocardial infarction [4] [5].
The etiology of ED in diabetic patients is not correctly understood. Several factors have been involved such as
neuropathy, vascular disease, metabolic syndrome, nutritional and endocrine disorders and drugs used in the
treatment of DM [6]. Moreover, diabetic patients have comorbid factors such as hypertension and chronic renal
failure that predispose to ED [1] [6].
Since the development of oral therapy with phosphodiesterase-5 inhibitors (PDE5i) the first line of treatment
for these patients is using them. However a significant number of these patients do not respond to this therapy
[7].
The purpose of this study is to evaluate neurological, vascular and autonomic alterations of the corpus cavernosum (CC) in patients with DM and ED and its correlation with the lack of response to treatment with PDE5i.

2. Materials and Methods
In this prospective randomized study we included 157 eugonadic patients (testosterone levels above 4 ng/ml and
without symptoms of androgen deficiency according to the aging male simptoms scale) with DM and ED. All
patients underwent a complete urological examination and completed items 1 to 5 of the International Index of
Erectile Function [8]. All patients were treated with 5 mg tadalafil daily and 100 mg sildenafil on demand and
the response to treatment was assessed in 6 months by dividing them into 2 groups: Group 1 (G1): Good response. Improvement of erectile function. IIEF5 higher than 26 points; and group 2 (G2): There was not an improvement with the treatment [9].
We determined the average fasting glucose (AFG) (defined as the average blood glucose values obtained at
least in three opportunities during the 6 month treatment hard) and glycosilated hemoglobin (HbA1c) obtained at
the end of the treatment.
Also at the end of the treatment we performed vascular and neurological studies to both groups. Penile vascular evaluation was assessed by doppler ultrasound using prostaglandine E1 as a vasoactive drug, measurement of
peak systolic velocity (PSV) and end diastolic velocity (EDV).
Peripheral neuropathy (PN) evaluation was performed by measuring the latency of the bulbocavernous reflex
(BCR), nervous conductance in lower limbs (NC) and pudendal cortical evoked potentials (PCEP)
The study of autonomic neuropathy (AN) was performed by cavernous smooth muscle electromyography by
using contact electrodes (CC-EMG).
Finally, the level of satisfaction was assessed with the Life Satisfaction Check-List questionnaire (LSCL) [10].
This is a questionnaire that explores the patient´s perception regarding to their satisfaction with life in general
and other seven related domains by using a scale of 6 categories (from 1: very dissatisfied to 6: very satisfied).
All patients signed their consent to perform this study and it was approved by the ethics committee of our institution.

Statistical Analysis
Unpaired t-test was used to analyze LSCL questionnaire and the non parametric Mann-Whitney rank test was
used to analyze AFG, HbA1c, vascular and neurophysiological parameters. Data represent mean ± standard
deviation. P < 0.05 was considered significant.
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3. Results

The average age of the study population was 53 years (range 34 - 71). 82 patients showed good response to
treatment (G1) according to International Index of Erectile Function and 75 did not respond (G2). The time
evolution of the ED was 1.5 years for G1 and 5 years for G2.
AFG and HbA1c values were significantly higher in G2 than in G1 (Figure 1 and Figure 2) showing that this
first group of patients have poor response to antidiabetic therapy or bad controls.
Penile vascular evaluation with Doppler ultrasound showed significant differences in vascular parameters
between both groups (Figure 3 and Figure 4). Values of PSV are higher in G1 than in G2 showing a better
vascular flow in the first population and EDV values are lower in G1 than in G2 showing less venous leakage.
However neurophysiological parameters did not show significant differences between both groups (BCR: G1:
38 ± 8.7 mseg vs G2: 34.6 ± 10.11; NC: G1: 40.11 ± 45.8 m/seg vs G2: 12.4 ± 23.1; PCEP: G1: 45.5 ± 19.3
m/seg vs G2: 45.3 ± 23.6—p > 0.05).
CC-EMG showed asynchronous and asymmetrical potentials in G1 (minimal autonomic neuropathy) and denervation potentials in G2 characteristic of severe CC damage in this population (Figure 5).
We did not observe significant differences in LSCL questionnaire between both groups of diabetic patients.

Figure 1. Average fasting glucose. At least 3 determinations were performed on each patient during the treatment period.

Figure 2. HbA1c determinations were performed at the end of the treatment with PDE5i. (Mean ± SD; *p < 0.05).

Figure 3. Penile doppler ultrasound after intracavernous administration of
20 mcg of prostaglandine E1. Evaluation of peack systolic velocity. (Mean
± SD; *p < 0.05).
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Figure 4. Penile doppler ultrasound after intracavernous administration of
20 mcg of prostaglandine E1. Evaluation of end diastolic velocity. (Mean ±
SD; *p < 0.05).

CC-EMG
GROUP 1: ELECTROMIOGRAPHIC
PATTERN ASYNCRONIC AND
ASYMETRIC (MINIMAL AUTONOMIC
NEUROPATHY)

GROUP 2: ELECTROMIOGRAPHIC
PATTERN CHARACTERISTIC
OF CC FIBROSIS

Figure 5. CC-electromiography by using contact electrodes.

4. Discussion
DM is the most prevalent chronic non infectious disease in the recent years. In diabetic men one of the most
common complications is ED [2] [11]. It is estimated that between 20% to 50% of diabetic patients suffer from
ED [12] [13].
The aim of our study was to evaluate functional alterations of the CC and its correlation with the lack of response to treatment with PDE5i in eugonadal patients with DM and ED. Oral therapy is the first choice for the
treatment of ED. However these drugs show great variability in their effectiveness in diabetic population. Several studies have shown that PDE5i are effective in diabetic men with ED independently of HbA1c and glycemic
concentration [14]. However our work did not show the same results. These parameters were significantly higher in G2 than in G1.
Dunsmuir and Holmes [15] using a lineal regression informatic model defined that the factors most significantly associated with ED in diabetic patients are: age, insulin treatment, retinopathy, symptomatic PN and
symptomatic AN. Moreover Cellek et al. [16] observed that PN is associated with impaired neuronal blood flow
and the formation of advanced glycation end products.
However, our results showed that only vascular alterations are associated with the lack of response to treatment with PDE5I. We did not observe PN in this population. In fact, several authors claim that microvascular
disorders and endothelial dysfunction is the cause of ED in diabetic men [17]-[19].
CC-EMG showed that patients from G2 have more severe AN than G1 with denervation potentials characteristic of severe CC damage.
ED associated to DM can lead to a significant loss of life quality. It is therefore important to assess the effectiveness of available treatments. We did not observe significant differences in the LSCL questionnaire between
both groups. This may be due to the fact that non responders to oral medication can access to other therapies as
vasoactive drugs, vacuum devices or penile prosthetic implant.
In conclusion, our results showed that vascular and autonomic alterations are causes of severe CC damage and
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lack of response to treatment with PDE5i in this population. Peripheral neuropathy is not part of this process.
Penile vascular evaluation with Doppler ultrasound and CC-EMG are needed to predict the fiction of oral
therapy with PDE5i in this population.
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