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Abstract 

Background: Obstructed defecation is a common pelvic floor medical problem among adult population. Pelvic floor 
disorders were reported to be associated with sexual dysfunction including erectile dysfunction among male patients. 
The aim was to determine the relation between pelvic floor neurophysiological abnormalities and erectile dysfunc-
tion in male patients with obstructed defecation.

Methods: This cross-sectional study included 65 married male patients with obstructed defecation and a control 
group consisted of 15 apparently healthy married males. Assessment of obstructed defecation severity was done 
by using modified obstructed defecation score, time of toileting and Patient Assessment of Constipation-Quality of 
Life questionnaire. Assessment of erectile functions was done using erectile function domain of International Index 
of Erectile Function questionnaire and Erectile Dysfunction-Effect on Quality of Life Questionnaire. Anal manometry 
and dynamic pelvis magnetic resonance imaging were done. Electrophysiological studies included pudendal nerve 
motor conduction study and needle electromyography of external anal sphincter, puborectalis and bulbocavernosus 
muscles.

Results: There were 32 patients (49.2%) who had erectile dysfunction. The maximum straining anal pressure was 
significantly higher among patients with erectile dysfunction. Pudendal nerve terminal motor latency was signifi-
cantly delayed and the percentage of bilateral pudendal neuropathy was significantly higher among patients with 
erectile dysfunction. The percentage of electromyography evidence of denervation with chronic reinnervation in the 
external anal sphincter and bulbocavernosus muscles were significantly higher among patients with erectile dysfunc-
tion. Regression analysis detected three co-variables to be associated with significantly increasing the likelihood of 
development of erectile dysfunction. These were maximum straining anal pressure (odd ratio = 1.122), right pudendal 
nerve terminal motor latency (odd ratio = 3.755) and left pudendal nerve terminal motor latency (odd ratio = 3.770).

Conclusions: Erectile dysfunction is prevalent among patients with obstructed defecation. It is associated with char-
acteristic pelvic floor electrophysiological abnormalities. Pelvic floor neurophysiological changes vary from minimal 
to severe neuromuscular abnormalities that usually accompanying erectile dysfunction. Pudendal neuropathy and 
increased maximum straining anal pressure are essential risk factors for increasing the likelihood of development of 
erectile dysfunction in patients with obstructed defecation.
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1  Background
Obstructed defecation (OD) is a prevalent problem. Its 
prevalence is about 7% of the adult population [1, 2]. It 
has two different pathophysiological mechanisms. Func-
tional OD is anismus which is due to a functional abnor-
mality. Mechanical OD is due to anatomical lesions as 
rectocele and rectal intussusception [3, 4]. OD affects 
and impairs health-related quality of life to a great extent 
[5, 6].

Sexual health is an essential part in the health-related 
quality of life [7–10]. Pelvic floor disorders including 
OD were reported to be associated with sexual dysfunc-
tion [11]. Male patients with OD may suffer from sexual 
dysfunctions and sexual life impairments. Sexual dys-
function as erectile dysfunction (ED) is present among 
patients suffering from OD, and questionnaires are useful 
in assessment of these patients [9, 12].

However, among OD patients, the evaluation of the 
anorectal function and the anatomical defects often 
receive more attention than the sexual function [11]. OD 
is usually associated with electrophysiological changes 
in the pelvic floor muscles and nerves. These include 
pudendal neuropathy and neuropathic abnormalities in 
the external anal sphincter (EAS) and puborectalis (PR) 
muscles, as well as other pelvic floor muscles as bulbo-
cavernosus (BC) muscle. These changes vary in sever-
ity among different patients according to the severity 
of OD [13, 14]. These neurological changes could have 
a role in the impairment of the sexual functions among 
male patients with OD [15, 16]. ED could be as a result of 
neurological abnormalities in the pelvic floor nerves and 
muscles [7, 9, 12, 17].

To the best of the authors’ knowledge, there is no previ-
ous research that discussed the relationship between dif-
ferent pelvic floor electrophysiological changes and ED 
among patients with OD. The knowledge of this could 
help in the explanation of the improvement of the erectile 
sexual dysfunctions after pelvic floor rehabilitation with 
biofeedback therapy [18]. The aim of the work was to 
determine the relation between pelvic floor neurophysi-
ological abnormalities and ED in male patients with OD.

2  Methods
Sixty-five married male patients with OD were included 
in this cross-sectional study. All of them were recruited 
randomly from those who attended the Pelvic Floor 
Rehabilitation clinic. It included a control group of 15 
apparently healthy married male volunteers.

Figure  1 illustrates the inclusion criteria which is the 
clinical diagnosis of OD (Rome III criteria for OD) [3, 
19]. The two different forms of OD were included in the 
study whether functional OD as anismus or mechanical 
OD due to anatomical lesions as rectocele, as well as the 
combination of both conditions together (mixed form 
of OD) [3, 4]. The patients were divided into two groups 
depending on the presence of ED. It is defined as the ina-
bility of achievement and maintenance of adequate penile 
erection which is sufficient to allow a satisfactory sexual 
performance. Patients were classified as having ED when 
they complained of ED and the score of erectile func-
tion domain of International Index of Erectile Function 
(IIEF) questionnaire was less than 26 [20]. Figure 1 illus-
trates the exclusion criteria of the study [6, 14, 21]. The 
researchers explained the work to the participants who 
gave an informed consent. Institutional Ethics Commit-
tee accepted the study.

All patients were assessed as the following: demo-
graphic parameters collection, history taking and meas-
urements of body mass index (BMI) [22]. Assessment 
of OD severity was done by using modified OD score 
(MODS) and time of toileting [6, 23]. MODS repre-
sents the sum of individual scores for 7 symptoms and 
one score for life style alteration. Its total score ranges 
between zero (best) to 24 (severest form) [23]. The 
patient’s quality of life was graded using the Patient 
Assessment of Constipation-Quality of Life questionnaire 
(PAC-QoL) [23]. It assesses physical discomfort, psycho-
social discomfort, worries and concerns, and dissatis-
faction. PAC-QoL score consists of 28 questions scored 
from zero to four with a total score ranges between zero 
(best) to 112 (worst) [23].

Assessment of the erectile functions of the patient was 
done using erectile function domain of IIEF question-
naire (Fig.  2) [20]. Assessment of the effect of ED on 
the patient’s QoL was done using the Erectile Dysfunc-
tion-Effect on Quality of Life (ED-EQoL) questionnaire 
(Fig. 2) [10].

Clinical evaluation included perineal, anorectal and 
neurological examination [24]. Pelvic floor muscle 
strength was graded using Modified Oxford Scale (MOS) 
[25, 26]. The muscle strength was quantified from zero 
(absence of muscle contraction) to five (a completely nor-
mal muscle strength) [26].

Anal manometry assessment was performed using the 
manometric biofeedback device (Myomed 632-equip-
ment, Enraf Nonius, The Netherlands). It included 
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assessment of maximum squeezing anal pressure and 
maximum anal pressure during straining to evacuate [1, 
27].

Dynamic pelvis magnetic resonance imaging (MRI) 
was done for all patients for proper diagnosis of the 
etiology of OD [28, 29]. It was done using a 1.5 Tesla 
closed-configuration Phillips Gyroscan System using a 
body-array-surface coil [29].

Pelvic floor electrophysiological studies were con-
ducted on a Nihon Kohden Neuropack MEB-7102 
mobile machine (with two channels) (Nihon Kohden 
Corp., Japan). Pudendal nerve terminal motor latency 
(PNTML) was assessed using pudendal nerve motor con-
duction study. Needle electromyography (EMG) for EAS, 
PR and BC muscles was done [30, 31].

Data were analyzed using Statistical Package of 
Social Science (version 17) software. Analytic measures 
included the following: (i) qualitative data were ana-
lyzed using Chi-square test or Fisher’s exact test (when 

required); (ii) quantitative data were analyzed using 
Mann–Whitney test and Kruskal–Wallis test; and (iii) 
correlation was done using Spearman’s correlation test. A 
binary logistic regression analysis was used to detect the 
impact of some selected co-variables on the development 
of ED. The results were expressed as odd ratio (OR) and 
95% confidence interval. Goodness of fit of binary logis-
tic regression analysis was evaluated using the Hosmer 
and Lemeshow test. Difference was interpreted as signifi-
cance when P value was < 0.05.

3  Results
There were 65 male patients with OD included in the 
study. Their mean age was 42.93 ± 10.33 years (range 22 
to 65 years). The control group consisted of 15 apparently 
healthy males, and their mean age was 42.80 ± 13.83 years 
(range 21 to 63  years). No significant difference was 
found between both groups regarding age (Z = −0.056, 
P = 0.956).

Fig. 1 Inclusion and exclusion criteria of the research [3, 6, 14, 19, 21]
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The patients were divided according to the presence of 
ED into two groups depending on the results of patients’ 
complaint and erectile function domain of IIEF score. 
Patients with ED group consisted of 32 (49.2%) patients, 
and patients without ED group consisted of 33 (50.8%) 
patients. The clinical characteristics of the two patient 
groups and control group are tabulated in Table 1. There 
were no statistically significant differences between the 
two patient groups regarding the duration of OD symp-
toms, MOS, etiology and type of OD.

The results of anal manometric assessment are tabu-
lated in Table  2. All patients had manometric evidence 
of failure of relaxation of the pelvic floor muscles during 
attempts at defecation. There were statistically signifi-
cant differences between the two patient groups versus 
the control group regarding the maximum squeezing 
anal pressure and the maximum straining anal pressure 

(Table  2). The maximum straining anal pressure was 
statistically significantly higher among the OD with 
ED group in comparison to the OD without ED group 
(Table 2).

Results of electrophysiological assessment are tabu-
lated in Table  3. The PNTML was significantly delayed 
in the OD with ED group in comparison to the control 
group, as well as OD without ED group (Table  3). The 
percentage of bilateral pudendal neuropathy was signifi-
cantly higher among OD with ED group versus the other 
patient group (Table 3). The percentage of EMG evidence 
of denervation with chronic reinnervation (i.e., neuro-
pathic abnormalities) in the EAS and BC muscles were 
significantly higher among OD with ED group (Table 3).

Correlation between erectile function domain of IIEF 
questionnaire and ED-EQoL questionnaire with differ-
ent clinical, anal manometric and electrophysiological 

Fig. 2 Illustration of the erectile function domain of International Index of Erectile Function questionnaire and the Erectile Dysfunction-Effect on 
Quality of Life questionnaire and their interpretation [10, 20]
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Table 1 Clinical characteristics of the two patient groups and control group

Kg, kilogram; cm; centimeter; BMI, body mass index; kg/m2, kilogram per meter square; MODS, modified obstructed defecation score; PAC-QoL, Patient assessment 
of Constipation-Quality of life questionnaire; IIEF, International Index of Erectile Function questionnaire; ED-EQoL, Erectile Dysfunction-Effect on Quality of Life 
questionnaire; MRI, dynamic pelvis magnetic resonance imaging; MOS, Modified Oxford Scale; OD, obstructed defecation; ED, erectile dysfunction; n, number of 
subjects; SD, standard deviation; K, value of Kruskel-Wallis test;  X2, value of Chi-square test; Z, value of Mann Whitney test; NA, not applicable

*P is significant at < 0.05
† Data are reported as number (percentage)
‡ Data are reported as median (range)
§ Value of Fisher’s Exact test
||  Statistical significance difference between OD with ED group versus control group (Z =  −6.137, P ≤ 0.0001)
¶ Statistical significance difference between OD without ED group versus control group (Z = − 5.405, P ≤ 0.0001)

Clinical characteristics OD with ED group
(n = 32 patients)
mean ± SD

OD without ED group
(n = 33 patients)
mean ± SD

Control group
(n = 15 subjects)
mean ± SD

Test of significance P

Age (years) 40.96 ± 8.94 44.84 ± 11.33 42.80 ± 13.83 K = 2.076 0.354

Anthropometric measurements

Weight (kg) 72.43 ± 22.60 77.18 ± 13.92 79.10 ± 15.65 K = 2.491 0.288

Height (cm) 162.37 ± 6.26 162.12 ± 8.06 164.00 ± 6.76 K = 0.476 0.788

BMI (kg/m2) 27.36 ± 8.18 29.39 ± 5.15 26.40 ± 6.60 K = 4.449 0.108

BMI category

Underweight† 4 (12.5) 1 (3.0) 2 (13.3) X2 = 14.506 0.069

Normal  weight† 11 (34.3) 5 (15.2) 5 (33.3)

Overweight† 7 (21.9) 12 (36.3) 4 (26.7)

Obesity† 6 (18.8) 15 (45.5) 3 (20.0)

Morbid  obesity† 4 (12.5) 0 (0.0) 1 (6.7)

Duration of symptoms (years) 5.84 ± 4.23 3.84 ± 1.85 NA Z =  −1.748 0.081

MODS 13.06 ± 5.16 12.96 ± 5.03 NA Z = −0.158 0.875

Time of toileting (minutes) 24.37 ± 14.71 20.75 ± 9.27 NA Z = −0.756 0.450

PAC-QoL 42.34 ± 14.64 42.39 ± 14.41 NA Z = −0.013 0.990

Erectile function domain of IIEF 18.71 ± 3.32 28.36 ± 1.47 NA Z =  −6.956  ≤ 0.0001*

Erectile function domain of IIEF interpretation

No  ED† 0 (0) 33 (100) NA X2 = 65.000  ≤ 0.0001*

Mild  ED† 8 (25.0) 0 (0) NA

Mild to moderate  ED† 13 (40.6) 0 (0) NA

Moderate  ED† 11 (34.4) 0 (0) NA

Severe  ED† 0 (0) 0 (0) NA

ED-EQoL 44.25 ± 10.09 NA NA NA NA

ED-EQoL interpretation

Mildly affected  QoL† 0 (0) NA NA NA NA

Moderately affected  QoL† 4 (12.5) NA NA NA NA

Severely affected  QoL† 28 (87.5) NA NA NA NA

Clinical and MRI findings

MOS‡ 4 (3–4)|| 4 (3–5)¶ 5 (5–0)||¶ K = 42.160  ≤ 0.0001*

Rectocele† 14 (43.8) 13 (39.4) NA X2 = 0.127 0.804§

Rectal  intussusception† 7 (21.9) 4 (12.1) NA X2 = 1.099 0.237§

Increased perineal  descent† 18 (56.3) 14 (42.4) NA X2 = 1.242 0.325§

Anismus† 28 (87.5) 25 (75.8) NA X2 = 1.488 0.339§

Type of OD

Functional  OD† 13 (40.6) 18 (54.5) NA X2 = 1.262 0.324§

Functional with mechanical  OD† 19 (59.4) 15 (45.5) NA

Hypoesthesia on the sensory territory of pudendal 
nerve†

22 (68.8) 3 (9.1) NA X2 = 24.430  ≤ 0.0001*
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parameters among OD with ED group of patients are 
tabulated in Table  4. There were statistical significant 
negative correlations between erectile function domain 
of IIEF questionnaire and time of toileting and PAC-
QoL (Table 4). There was a statistically significant posi-
tive correlation between erectile function domain of IIEF 
questionnaire and maximum squeezing anal pressure 
(Table  4). There was a statistically significant negative 

correlation between ED-EQoL questionnaire and maxi-
mum squeezing anal pressure (Table 4).

Some co-variables were selected to be tested to assess 
their relation for the development of ED (Table  5). 
After adjusting the selected co-variables, the maximum 
straining anal pressure (OR = 1.122), right PNTML 
(OR = 3.755) and left PNTML (OR = 3.770) were asso-
ciated with significantly increasing the likelihood of 

Table 2 Anal manometric parameters of the two patient groups and control group

hPa, hectopascal (it is the unit of pressure and it is equal to 100 Pascals); OD, obstructed defecation; ED, erectile dysfunction; n, number of subjects; SD, standard 
deviation; K, value of Kruskel-Wallis test; Z, value of Mann Whitney test

*P is significant at < 0.05
† Statistical significance difference between OD with ED group versus control group (Z =  −4.373, P ≤ 0.0001)
‡ Statistical significance difference between OD with ED group versus OD without ED group (Z =  −4.189, P ≤ 0.0001)
§ Statistical significance difference between OD with ED group versus control group (Z =  −5.572, P ≤ 0.0001)
|| Statistical significance difference between OD without ED group versus control group (Z =  −3.751, P ≤ 0.0001)
¶ Statistical significance difference between OD without ED group versus control group (Z = −5.592, P ≤ 0.0001)

Anal manometric parameters OD with ED group
 (n = 32 patients)
mean ± SD

OD without ED group
 (n = 33 patients)
mean ± SD

Control group
 (n = 15 subjects)
mean ± SD

Test of significance P

Maximum squeezing anal pressure (hPa) 67.75 ± 19.75† 70.24 ± 26.17|| 101.93 ± 18.23†|| K = 19.990  ≤ 0.0001*

Maximum straining anal pressure (hPa) 57.93 ± 13.34‡§ 40.48 ± 14.98‡¶ 0 ±  0§¶ K = 48.069  ≤ 0.0001*

Table 3 Pelvic floor electrophysiological parameters of the two patient groups and control group

Rt, right side; PNTML, pudendal nerve terminal motor latency; Lt, left side; ms; millisecond; EMG, electromyography; EAS, external anal sphincter muscle; PR, 
puborectalis muscle; BC, bulbocavernosus muscle; OD, obstructed defecation; ER, erectile dysfunction; n, number of subjects; SD, standard deviation; NA, not 
applicable; K, value of Kruskel-Wallis test;  X2, value of Chi-square test

*P is significant at < 0.05
† Data are reported as number (percentage)
‡ Statistical significance difference between OD with ED group versus OD without ED group (P ≤ 0.0001)
§ Statistical significance difference between OD with ED group versus control group (P ≤ 0.0001)
|| No statistical significance difference between OD without ED group versus control group (P > 0.05)
¶ Value of Fisher’s Exact test

Pelvic floor electrophysiological 
parameters

OD with ED group
 (n = 32 patients)
mean ± SD

OD without ED group
 (n = 33 patients)
mean ± SD

Control group
 (n = 15 subjects)
mean ± SD

Test of significance P

Rt PNTML (ms) 3.67 ± 1.39‡§ 2.35 ± 0.93‡|| 1.94 ± 0.20§|| K = 31.343  ≤ 0.0001*

Lt PNTML (ms) 3.19 ± 1.18‡§ 2.25 ± 0.71‡|| 1.89 ± 0.18§|| K = 24.277  ≤ 0.0001*

Pudendal nerve status

Normal pudendal nerve  bilaterally† 4 (12.5) 15 (45.45) NA X2 = 22.768  ≤ 0.0001*

Unilateral pudendal  neuropathy† 7 (21.9) 15 (45.45) NA

Bilateral pudendal  neuropathy† 21 (65.6) 3 (9.1) NA

Needle electromyography

EMG of EAS

Denervation with chronic  reinnervation† 31 (96.9) 25 (75.8) NA X2 = 6.073 0.027*¶

Anismus† 29 (90.6) 23 (69.7) NA X2 = 4.447 0.061¶

EMG of PR

Denervation with chronic  reinnervation† 23 (71.9) 19 (57.6) NA X2 = 1.453 0.301¶

Anismus† 28 (87.5) 31 (93.9) NA X2 = 0.804 0.427¶

EMG of BC

Denervation with chronic  reinnervation† 25 (78.1) 11 (33.3) NA X2 = 13.191  ≤ 0.0001*¶
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development of ED (Table  5). Goodness of fit using the 
Hosmer and Lemeshow test was 11.563 with P = 0.172. 
The OR of maximum straining anal pressure indicated 
that, when fixing all other selected co-variables con-
stant, one-point increase in the maximum straining anal 
pressure is associated with the odds of developing ED 
by a multiplicative factor of 1.122. The OR of PNTML 
(whether right side or left side) indicated that, when fix-
ing all other selected co-variables constant, one-point 
increase in the PNTML is associated with the odds of 
developing ED by a multiplicative factor of 3.7.

4  Discussion
Erection is a physiological process. It depends on many 
vascular, hormonal, intra-corporal structure factors [7]. 
ED is the inability to attain and maintain an erection 
adequate and sufficient to allow satisfactory sexual per-
formance [32]. It is a prevalent medical problem. It is 
present in about 52% of males between the 4th and 7th 
decade of life [33].

The pelvic floor muscles include the deep pelvic floor 
muscles and the superficial pelvic floor muscles. These 
superficial pelvic floor muscles include ischiocaver-
nosus (IC) and BC muscles which have a role in erec-
tion [7]. The contraction of IC and BC muscles leads to 
penile erection by temporary increase in the corporeal 
body pressure [7]. Contraction of these two pairs of mus-
cles performs compressive action necessary to increase 
intra-cavernous pressure. IC muscle contraction facili-
tates erection. BC muscle contraction slows the venous 

Table 4 Correlation between erectile function domain of 
International Index of Erectile Function questionnaire and 
Erectile Dysfunction-Effect on Quality of Life questionnaire with 
different assessed parameters among patient group with erectile 
dysfunction (n = 32 patients)

MODS, modified obstructed defecation score; PAC-QoL, Patient assessment 
of Constipation-Quality of life questionnaire; hPa, hectopascal (it is the unit of 
pressure and it is equal to 100 Pascals); Rt, right side; PNTML, pudendal nerve 
terminal motor latency; ms, millisecond; Lt, left side; IIEF, International Index of 
Erectile Function questionnaire; ED-EQoL, Erectile Dysfunction-Effect on Quality 
of Life questionnaire;  rs, Spearman correlation coefficient

*P is significant at < 0.05

Different clinical, 
anal manometric and 
electrophysiological parameters

Erectile 
function 
domain of IIEF 
questionnaire

ED-EQoL 
questionnaire

rs P rs P

Duration of symptoms (years) 0.039 0.833 0.058 0.753

MODS − 0.344 0.054 0.103 0.576

Time of toileting (minutes) − 0.377 0.033* 0.138 0.452

PAC-QoL − 0.398 0.024* 0.275 0.127

Anal manometric parameters

Maximum squeezing anal pressure 
(hPa)

0.546 0.001* − 0.489 0.005*

Maximum straining anal pressure 
(hPa)

0.076 0.678 0.119 0.516

Pelvic floor electrophysiological 
parameters

Rt PNTML (ms) − 0.372 0.051 0.303 0.118

Lt PNTML (ms) − 0.202 0.303 0.241 0.217

Table 5 The results of logistic regression analysis predicting the development of erectile dysfunction from some selected assessed 
parameters among obstructed defecation patients (n = 65 patients)

MODS, modified obstructed defecation score; PAC-QoL, Patient assessment of Constipation-Quality of life questionnaire; hPa, hectopascal (it is the unit of pressure 
and it is equal to 100 Pascals); Rt, right side; PNTML, pudendal nerve terminal motor latency; ms, millisecond; Lt, left side; β, logistic regression standardized 
coefficients; Wald  (X2), Wald Chi-square test tests the unique contribution of each co-variable in relation to all other examined co-variables, through eliminating any 
overlap effect between them (i.e. when examining a co-variable, it holds all other co-variable constant); CI, confidence interval

*P is significant at < 0.05
† Value of Chi-square Hosmer and Lemeshow test
‡ P value of the Hosmer and Lemeshow test

Selected co-variables β Wald  (X2) Odd ratio 95% CI P

Lower Upper

Age (years) − 0.043 1.128 0.958 0.884 1.037 0.288

MODS 0.017 0.026 1.017 0.827 1.252 0.872

Time of toileting (minutes) 0.123 2.697 1.131 0.976 1.311 0.101

PAC-QoL − 0.146 3.770 0.864 0.746 1.001 0.052

Maximum squeezing anal pressure (hPa) 0.017 0.485 1.017 0.970 1.065 0.486

Maximum straining anal pressure (hPa) 0.115 5.917 1.122 1.023 1.231 0.015*

Rt PNTML (ms) 1.323 4.459 3.755 1.100 12.822 0.035*

Lt PNTML (ms) 1.327 3.964 3.770 1.021 13.926 0.046*

X2† 11.563

P‡ 0.172
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drainage from the corpora cavernosa through producing 
pressure on the deep dorsal vein of the penis [34]. These 
affect penile rigidity. Also, rhythmic BC muscles contrac-
tion propels the semen down the urethra producing ejac-
ulation [35, 36].

These muscles are supplied by the perineal branch of 
pudendal nerve. Pudendal nerve is a branch arise from 
the sacral plexus. It leaves the pelvis through the inferior 
part of the greater sciatic foramen. It passes posterior to 
the ischial spine to reenter the pelvis through the supe-
rior part of the lesser sciatic foramen to enter the lateral 
wall of the ischio-rectal fossa. At the anterior end of the 
pudendal canal, it branches into the perineal nerve and 
the dorsal nerve of the penis. The perineal nerve supplies 
the IC and BC muscles [37].

There were 49.2% of the participated patients with OD 
had ED. This indicated that ED was a significant problem 
among OD patients. This should be taken into consider-
ation when dealing with male OD patients. To the best 
of the authors’ knowledge, this has not been previously 
reported in the literature.

The study was in accordance with previous studies 
regarding the presence of pudendal neuropathy among 
OD patients [13, 14, 38, 39]. Pudendal neuropathy is a 
stretch neuropathy due to the long-standing stretch-
ing of the pudendal nerve with straining during defeca-
tion. Long-term straining during defecation results in 
subluxation and sagging of the levator ani muscles [16]. 
This leads to excessive perineal downward descent which 
stretches the pudendal nerve from the point of its fixa-
tion at the ischial spine [13, 14]. Because the pudendal 
nerve winds around the ischial spine, the pudendal nerve 
is fixed at the ischial spine point and makes the distal part 
liable to stretch. It affects the distal part of the nerve that 
extends from the ischial spine to the pelvic floor muscles. 
Long-term stretching leads to neurapraxia that could be 
advanced to axonotmesis if stretch increased in severity 
[13]. This affects the function of all pudendal nerve sup-
plied pelvic floor muscles including IC and BC muscles.

The percentage of patients with bilateral pudendal neu-
ropathy was significantly higher among OD patients with 
ED. Pudendal neuropathy results in neurological changes 
in all pudendal nerve supplied muscles including EAS, 
IC and BC muscles [13, 14, 16, 17]. This explained the 
statistically significant difference between patients with 
ED versus those without ED regarding the percentage of 
patients with evidence of neuropathic abnormalities in 
the form of denervation and chronic reinnervation in the 
EAS and BC muscles. These neuropathic changes indi-
cated that pudendal neuropathy had an essential role in 
the development of ED among OD patients. Regression 
analysis for some co-variables (Table 5) found that right 
PNTML (OR = 3.755) and left PNTML (OR = 3.770) were 

associated with significantly increasing the likelihood 
of development of ED. The OR of PNTML (whether the 
right side or the left side) indicated that, when fixing all 
other selected co-variables constant, one-point increase 
in the PNTML is associated with the odds of developing 
ED by a multiplicative factor of 3.7. These data were not 
previously assessed in the literature. In the situation that 
pudendal neuropathy led to ED, this could be considered 
a form of neurogenic impotence [16, 17, 40].

Subsequently, OD patients with ED had a significantly 
lower MOS and maximum squeezing anal pressure. This 
could be due to the presence of stretch pudendal neurop-
athy which weakens the EAS muscle, as well as weakens 
other pudendal nerve innervated muscles including IC 
and BC muscles. BC muscle is considered an integral part 
of the EAS muscle [41, 42]. It was reported that squeez-
ing of EAS muscle is associated with BC muscle contrac-
tion [43]. Both BC and IC muscles share their contractile 
activity with the EAS [43–45]. The pelvic floor muscles 
are considered to form a single functional unit [7, 34]. 
Also, there is a concept that pathological changes in the 
EAS muscle (as the neuropathic changes presented in the 
present study) affect the erectile function with the devel-
opment of ED. This concept is known as anocavernosal 
erectile dysfunction syndrome [43, 45].

The patients with ED had a significantly higher maxi-
mum straining anal pressure in comparison to those 
patients without ED. This indicated that the paradoxi-
cal contraction of the anal sphincter muscles in OD was 
more severe among those patients with ED. This led to 
more straining during defecation with more stretch 
pudendal neuropathy with subsequent the development 
of ED [13, 16]. Subsequently, regression analysis for some 
co-variables (Table 5) found that maximum straining anal 
pressure (OR = 1.122) was associated with significantly 
increasing the likelihood of development of ED. The OR 
of maximum straining anal pressure indicated that, when 
fixing all other selected co-variables constant, one-point 
increase in the maximum straining anal pressure is asso-
ciated with the odds of developing ED by a multiplicative 
factor of 1.122. This was not mentioned previously in the 
literature.

There was no statistically significant difference between 
patients with ED versus those without regarding the 
presence of neuropathic changes in the PR muscle. These 
neuropathic changes were due to the stretch neuropathy 
of the PR motor nerve supply which arises directly from 
the sacral plexus. This stretch could be due to the long-
standing straining during defecation [46]. PR muscle has 
no role in the process of erection [7].

Anismus was present in EAS and PR muscles in a high 
percentage of patients. Anismus is the functional form of 
OD. This could be present as the only pathology in OD 
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(i.e., functional OD) or associated with other anatomi-
cal structural abnormalities as rectocele. These were in 
accordance with previous studies [13, 29].

The statistically significant negative correlation 
between erectile function domain of IIEF questionnaire 
and the time of toileting could be an indication that the 
more the OD severity measured as the duration of time of 
toileting with straining during defecation associated with 
more pudendal neuropathy and subsequently poorer ED. 
This was not assessed previously in the literature.

The statistically significant negative correlation 
between erectile function domain of IIEF questionnaire 
and the PAC-QoL could be due to the impact of ED 
severity on the patient’s QoL. Sexuality is considered a 
necessity for human well-being and abnormality in it 
affects the patient’s overall QoL [47]. It was reported that 
ED affects the individual well-being and QoL [48, 49].

The statistically significant positive correlation between 
erectile function domain of IIEF questionnaire and the 
maximum squeezing anal pressure could be because the 
better pelvic floor muscles strength associated with bet-
ter erectile function measured by IIEF. Also, the statisti-
cally significant negative correlation between ED-EQoL 
questionnaire and the maximum squeezing anal pres-
sure could be because the better muscle strength of pel-
vic floor muscles associated with better erectile function 
with consequently the better the erectile function related 
QoL. The EAS muscle is the main responsible muscle 
for the generation of the maximum squeezing anal pres-
sure. It forms a functional unit with other pelvic floor 
muscles including IC and BC muscles [7]. So, the poor 
function of the EAS muscle was associated with poor BC 
and IC muscles function manifested as ED. The BC and 
IC muscles assumed to be involved in different patholo-
gies affecting the EAS muscle as in case of OD associated 
with pudendal neuropathy [43, 44, 50–52].

Pudendal neuropathy and maximum straining anal 
pressure were essential risk factors for the development 
of ED detected by regression analysis. In spite that these 
variables were not correlated significantly with erectile 
function domain of IIEF questionnaire, they were essen-
tial likelihood factors for the development of ED. These 
data were not reported previously in the literature.

The explanation that some patients with OD had no 
ED while others developed ED could be due to the fol-
lowing: (I) Excessive straining results in stretch of the 
inferior rectal branch of the pudendal nerve. This results 
in neuropathic changes in the EAS muscle. However, in 
severe and long-standing OD, excessive straining results 
in more severe pudendal neuropathy. This could affect 
all branches of the pudendal nerve including the per-
ineal branch that supplies the IC and BC muscles with 

subsequently ED development. (II) From the anatomical 
and physiological point of view, the IC and BC muscles 
share their contractile activity with the EAS muscle. Con-
sequently, the IC and BC muscles assumed to be involved 
in different pathologies affecting the EAS muscle [43, 44]. 
So, the more involvement of the EAS muscle was asso-
ciated with more involvement in the IC and BC mus-
cles. (III) The consequences of OD are a wide spectrum 
of neuromuscular abnormalities that extends from mild 
condition to very severe condition in the form of severe 
bilateral pudendal neuropathy that results in ED and even 
fecal incontinence as a late complication [13, 14, 53].

5  Limitations of the work
 (i) Assessment of erectile function using the nocturnal 

penile tumescence assessment was not done [54]. 
This was in agreement with other researches [47]. 
Assessment of ED was done directly by subjective 
assessment questionnaire in the form of erectile 
function domain of IIEF questionnaire and indi-
rectly by objective assessment of the maximum 
squeezing anal pressure which reflect the strength 
of contraction of EAS, as well as other pelvic floor 
muscles including IC and BC muscles [18, 20, 47].

 (ii) The research did not evaluate pudendal soma-
tosensory evoked potential. It is essential for diag-
nosis of patients with neurological disorders as 
central lesion (i.e., upper motor neuron lesion) and 
cauda equine lesions. However, patients with obvi-
ous neurological disorders were excluded from the 
study [55, 56].

 (iii) BC reflex was not assessed. It was reported that 
the latency of the pelvic floor electrophysiologi-
cal reflexes lacks sensitivity in detecting minimal 
to moderate grades of pudendal neuropathy. Also, 
they are not sensitive to detect incomplete nerve 
lesions (whether demyelinating or axonal neuropa-
thy). This is because their assessment is based on 
conduction and not on compound muscle action 
potential amplitude [57]. The pelvic floor electro-
physiological reflexes have a wide physiological 
range of latencies. When there is a minimal delay 
in their latency, it could still be within the accepted 
limit [53]. Consequently, when there is pelvic floor 
electrophysiological reflex within the normal range 
of latency, this does not exclude a lesion [14, 30, 
55–57].

 (iv) The limited number of included patients could be 
due to the wide range of exclusion criteria in the 
present study. Further studies on a larger scale of 
patients are recommended.
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 This study is considered the first study that assessed 
the presence of ED among OD patients. Also, this study 
is considered the first study that assessed the relation 
between pelvic floor electrophysiological changes and 
ED among male OD patients. Early diagnosis of OD 
is essential for prevention of OD progression to more 
severe and more advanced stage that usually associ-
ated with more pudendal neuropathy with all its con-
sequences as ED. Any physician dealing with a male 
patient with OD should be aware of the risk of devel-
opment of ED. Enquiring about this issue is essential 
for proper diagnosis and treatment of OD and its con-
sequences. The presence of severe and bilateral puden-
dal neuropathy associated with increased maximum 
straining anal pressure in a patient with OD should 
alert the treating physician for the risk of the presence 
of ED. This will encourage the role of pelvic floor reha-
bilitation for OD patients for early prevention, as well 
as for improvement of ED. This clinical problem could 
be treated by pelvic floor muscles exercises, as well as 
pelvic floor biofeedback therapy for improvement of 
the erectile function in association with improvement 
of OD [18, 47, 58].

The pelvic floor is considered a complex multifunc-
tional unit which is essential for proper fecal continence 
and defecation; urinary continence and urination; and 
reproductive functions [7]. Pelvic floor muscle training 
helps in improving the strength of the pelvic floor mus-
cles including the IC and BC muscles [58, 59]. It is rec-
ommended that pelvic floor rehabilitation should start 
as early as possible for treatment of OD among male 
patients. It should be started early enough before the 
development of ED.

6  Conclusions
In conclusion, ED is prevalent among OD patients. It is 
associated with characteristic pelvic floor electrophysi-
ological abnormalities in the form of bilateral pudendal 
neuropathy with neuropathic abnormalities in the EAS 
and BC muscles. Pelvic floor neurophysiological changes 
in OD vary from minimal to severe neuromuscular 
abnormalities that usually accompanying ED. Pudendal 
neuropathy and increased maximum straining anal pres-
sure are essential risk factors for increasing the likelihood 
of development of ED in patients with OD.
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