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Aim: Although penile fracture is a rare condition, the damage it may cause afterwards is challenging for patients. We aimed to
investigate the relationship between late presentation to the hospital and the frequency of erectile dysfunction (ED) in patients with
penile fractures.

Methods: In our cross-sectional, retrospective study, the frequency and severity of ED were calculated according to the International
Index of Erectile Function (IIEF) scoring in patients with penile fracture admitted to Dicle University Hospital in the inter-operative
period between the event and the operation and the subsequent controls. The relationship between these two conditions was analysed.
Results: Forty-six patients who met the inclusion criteria were included in our study. The mean age was 37 (28—46) years. The mean
preoperative IIEF was 25 (20-28), and the mean postoperative IIEF was 21.3 (15-27). The mean event-operation time was 9 (6-15)
hours. The rate of sexual intercourse was 50%, trauma was 30%, development after masturbation was 11%, and other causes were 9%.
Conclusion: Penile fracture is a real urological emergency, and as urologists, we need to intervene as early as possible in patients
experiencing this condition. We found that patients who presented to the hospital more than 12.5 hours after penile fracture had
a significantly higher risk of developing ED or worsening ED in the subsequent period.
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Introduction
Penile erection is a complex psychoneurovascular event involving smooth muscle relaxation, increased arterial inflow,
and reduced venous outflow. This process relies on the coordinated action of neuromodulators, smooth and striated
muscles, and the tunica albuginea. The penis is primarily supplied by the internal pudendal artery, with contributions
from pelvic arterial branches.'

In the flaccid state, cavernosal and arterial wall smooth muscles maintain low blood flow and oxygen pressure (PO, =
35 mmHg). Following sexual stimulation, neurotransmitters released from cavernosal nerves relax these muscles, leading
to arteriole dilation, sinusoidal expansion, and blood entrapment. This causes the corpus cavernosum to expand and
elongate, while venous outflow is restricted by compression of the tunica albuginea and emissary veins. Full erection is
achieved when PO, rises and intracavernosal pressure reaches ~100 mmHg. Rigid erection occurs when pressure exceeds
100 mmHg due to contraction of the ischiocavernosus muscles.’

Detumescence unfolds in three stages: initial pressure rise due to smooth muscle contraction (onset), gradual pressure
decline as venous outflow resumes (slow), and rapid pressure drop as full venous drainage occurs (rapid phase).’

Erectile dysfunction (ED) is defined as the inability to achieve or maintain an erection sufficient for sexual
intercourse. The term replaced “impotence” following its adoption by the NIH in 1992.* ED affects approximately
20 million men globally. Prevalence increases with age, with 40% of men over 50 affected, yet only 5% seek medical
help.” In the US, ED rates range between 32-52%.,° while a study in Tiirkiye reported a prevalence of 69.2%.’
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ED is classified into three categories: organic, psychogenic, and mixed. Organic ED (70-75%) is linked to chronic
diseases, aging, medications, surgeries, smoking, alcohol, or trauma. Psychogenic ED (10-30%) mainly affects younger
individuals and is triggered by psychological issues such as performance anxiety or relationship difficulties. Mixed ED
involves both components.®

Diagnosis begins with thorough history-taking and physical examination to avoid unnecessary tests. Tools such as the
International Index of Erectile Function (IIEF) are used to evaluate severity. The IIEF-5, widely used in clinical settings,
categorizes ED severity based on a 30-point scale.” Diagnostic tests like the Nocturnal Penile Tumescence and Rigidity
Test (NPTR) help differentiate organic from psychogenic causes and are considered the gold standard.'”

Treatment begins with lifestyle changes targeting reversible risk factors. Psychological therapy is recommended when
mental health plays a role. Hormonal imbalances such as hypogonadism or hyperprolactinaemia are addressed with
hormone therapy.'"'?

First-line pharmacological treatment includes PDE-5 inhibitors (sildenafil, vardenafil, tadalafil), which enhance
erection via the NO—cGMP pathway. Sildenafil and vardenafil last ~4 hours, while tadalafil is effective for up to 36
hours.>"'*> Additional options include intraurethral alprostadil (MUSE) and intracavernosal injections, though side
effects limit their use.'®

Vacuum erection devices are non-invasive alternatives that use negative pressure to increase penile blood flow but
may cause discomfort during ejaculation.!” Surgical interventions, such as correcting venous leaks, arterial revascular-
isation, or implanting penile prostheses, are considered when other treatments fail. Three-piece prostheses offer high
satisfaction rates and natural results.'®

Penile fracture is a rupture of the tunica albuginea in an erect penis, typically caused by sudden blunt trauma during
sexual activity, vigorous masturbation, or direct impact. While conservative treatment may lead to complications like
fibrosis, erectile dysfunction (ED), and plaque formation, early surgical intervention generally yields more effective
outcomes. The injury triggers an inflammatory cascade involving lymphocytes, basophils, and monocytes, which induces
oxidative stress, endothelial damage, and long-term fibrotic changes.'**

This rare urological emergency was first described by Dr. Abul Kasem nearly 1000 years ago. Its incidence ranges
from 1 in 100,000 to 1 in 1,000,000, with higher reporting rates in North America.?' It commonly occurs during sexual
intercourse, particularly in positions like “woman on top”, which are associated with increased fracture risk.”

Diagnosis is primarily clinical, based on the patient’s report of a sudden cracking sound, pain, loss of erection, and
penile swelling or bruising. Ruptures are often unilateral (1-3 cm), and if Buck’s fascia is torn, hematoma may spread
to the scrotum and perineum. A firm, immobile hematoma—known as the “rolling sign”—can often be palpated.?
Urethral injury occurs in ~10% of cases, with increased risk in bilateral cavernosal tears. Urethral bleeding may also be
present.24

Ultrasound is a cost-effective, non-invasive diagnostic tool with an 86% detection rate for tunica tears. However, it
may miss subtle injuries. More advanced imaging techniques like Doppler ultrasound and MRI are preferred for their
superior accuracy.”

Treatment is usually surgical unless the injury is very minor and non-disruptive. Conservative therapy (cold
application, compression, anti-inflammatory drugs) is rarely recommended today due to the risk of long-term complica-
tions. Since the 1980s, surgery has become the standard approach, particularly to prevent ED, plaque, or vascular
fistulas.?

Surgical Options Include
e Vertical penile incision for localized access while preserving neurovascular structures.
e Sub-coronal degloving incision, which allows full exposure of the corpus and urethra, preferred if urethral damage
is suspected, despite higher risk of edema or necrosis.
e If urethral injury is ruled out, a catheter is placed, hematomas are drained, and bleeding vessels are ligated. In
arterial injuries, microsurgical repair may be performed.*®
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Postoperative care includes pain control, antibiotics, rest, and avoidance of sexual activity for 4—6 weeks. Hormonal
therapy may be used temporarily to suppress erections. Follow-up over 6 months includes physical exams, symptom
evaluation, and use of the IIEF-5 or IIEF-15 to assess erectile function.?’

The main aim of this study was to investigate the relationship between the time from the time of the incident to

hospital admission and the development of postoperative ED in patients with penile fractures.

Materials Methods

In the study, 52 penile fracture patients admitted to the Urology Outpatient Clinic or Emergency Department of Dicle University
Hospital between 01.01.2017 and 01.03.2023 were analyzed. Since the surgical procedures and follow-up process were
conducted retrospectively, the Dicle University Faculty of Medicine Clinical Research Ethics Committee waived the requirement
for written informed consent. After excluding one patient who refused to participate in the study, one patient who could not be
reached and four patients with bilateral penile fracture and urethral injury, the remaining 46 patients were included in the study.
All patient data has been anonymised prior to analysis in accordance with corporate and ethical principles to ensure confidenti-
ality. The patients were divided into two groups according to the duration of hospitalization as above and below 12.5 hours. These
groups were compared in terms of preoperative and postoperative characteristics and IIEF scores.

Patients who were not included in the study included those who refused to participate, those who did not have the
knowledge and skills to complete the questionnaires, those who underwent surgery other than penile fracture, and those
with urethral injury accompanying penile fracture. During follow-up examinations, physical examination, anamnesis,
routine preoperative blood analysis and IIEF questionnaires were performed.

The questionnaires included a 7-question sociodemographic form including patients’ age, gender, education level,
chronic diseases and regular medication use. In addition, the International Index of Erectile Function (IIEF-15) was used
to assess ED. Using the Turkish version of this questionnaire, the first five questions and question 15 were used to assess
erectile function. The other questions were related to orgasmic function, sexual desire, sexual satisfaction and general
satisfaction. The IIEF questionnaire we applied in the preoperative period was applied immediately after the physical
examination. Postoperative IIEF tests were administered at the third visit after discharge (sixth month follow-up).

Patients were diagnosed by physical examination and USG when necessary. All patients included in the study underwent
the same surgical protocol and the mean operation time was 30—-60 minutes. There was no patient with an outlier operation
time; therefore, operation times were not used in comparisons. The preoperative blood samples were not specific blood
values and were routinely used in all surgical patients; therefore, we did not use blood parameters in the comparisons.

Data analysis was performed using IBM SPSS Statistics 25.0 program. Descriptive statistics were presented as mean
+ standard deviation, median (minimum-maximum), frequency and percentage (%). The distribution characteristics of the
data were evaluated by Kolmogorov—Smirnov test. Independent sample ¢ test was used to analyze parametric data.
Pearson’s Chi-square test and Fisher’s Exact test were used when appropriate for the comparison of categorical variables.
When determining the cut-off value in ROC curve analysis, the point where the sensitivity and specificity are closest and
highest, known as “optimal cut-off at sensitivity = specificity”, was selected. In all analyses, p < 0.05 was accepted as the
limit of statistical significance.

Results

The mean age of the 46 patients was 37 years. Comorbidities and risk factors such as hypertension, diabetes, smoking,
and previous surgeries were generally low. Most patients were not using any regular medications, and none had a history
of alcohol use or oncologic treatment. The average preoperative IIEF score was 25, with nearly half of the patients
having no ED. The most common cause of fracture was sexual intercourse, followed by trauma. Pain was the most
frequent presenting symptom. Fractures were most often located proximally and more commonly occurred on the right
side. The median time from injury to surgery was 9 hours (Table 1).

At the sixth postoperative month, 36% of patients had normal erectile function, while severe ED was observed in
13%. A significant negative correlation was found between postoperative IIEF scores and both diuretic use (p = 0.023)
and the time from injury to surgery (p = 0.003). No other patient characteristics showed a statistically significant
association with postoperative erectile function (Table 2).
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Table | General Demographic Characteristics of the Patients

n =46 Median (Min-Max)
Age (Years) 37(20-66)
n %
Hypertension 3 7
Diabetes Mellitus 2 4
Coronary Artery Disease 2 4
Previous Surgery 15 33
Smoking 2 4
Alcohol 0 0
Chemotherapy-Radiotherapy History 0 0
Medicines
Diuretic | 2
Beta Blockers 4 9
Antidepressants 2 4
Anti Androgen 0 0
Groups according to preoperative |IEFF score
Severe ED (0-10 points) 4 9
Medium ED (I 1-16 points) 3 6
Light-Medium ED (17-21 points) 5 I
Lightweight ED (22-25 points) 13 28
None (26-30 points) 21 46
Cause of Fracture
Sexual 23 50
Trauma 14 30
Masturbation 5 I
Other 4 9
Symptom
Pain 28 6l
Urethral Haemorrhage 3 6
Breaking Sound 15 33
Fracture zone
Proximal 24 52
Mid 14 30
Distal 8 18
Fracture Side
Right 31 67
Left 15 33
Time between incident and operation (hours) 9(6-15)
Preoperative IEFF score 25(20-28)

Abbreviation: IIEF, International Index of Erectile Function.
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Table 2 Correlation Analysis of Postoperative IIEF Scores with Patient
Characteristics

n =46 Post-Operative iEFF Score
r P
Age —0.112 0.458
Time Between Incident-Operation (Hour) | —0.422 0.003
Diabetes mellitus —0.005 0.973
Hypertension —0.218 0.146
Smoking —0.078 0.604
Coronary Artery Disease —0.083 0.584
History of Previous Surgery —0.076 0.616
Diuretic Use —0.335 0.023
Beta-Blocker Use -0.018 0.905
Anti-Depressant Use —0.005 0.973

Abbreviation: IIEF, International Index of Erectile Function.

When patients were grouped based on the presence or absence of ED at the sixth postoperative month, a significantly
longer time between injury and surgery was associated with ED (p = 0.010). Additionally, the presence of typical symptoms
at presentation was significantly associated with the development of ED (p=0.029). No other variables, including age,
comorbidities, medication use, or fracture characteristics, showed a significant difference between groups (Table 3).

Table 3 Association of Postoperative |IEF Score with Other Conditions

ED Groups According to Postoperative IEFF Score p
No ED (n = 16) ED (n = 30)

Age (years) 40x12 38£12 0.517
Hypertension (%) 0(0) 3(10) 0.191
Diabetes Mellitus (%) 1(6) 1(3) 0.644
Coronary Artery Disease (%) 1(6) 1(3) 0.644
History of Previous Surgery 5(31) 10(33) 0.886
Smoking 1(6) 1(3) 0.644
Medicines

Diuretics 0(0) 1(3) 0.470

Beta Blockers 3(18) 1(3) 0.077

Antidepressants 0(0) 2(7) 0.291
Cause of Fracture

Sexual 7(44) 16(54) 0.342

Trauma 4(25) 10(33)

Masturbation 2(12) 3(10)

Other 3(19) 1(3)

(Continued)
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Table 3 (Continued).

ED Groups According to Postoperative |IEFF Score p
No ED (n = 16) ED (n = 30)
Symptom
Pain 10(62) 18(60) 0.029
Urethral Haemorrhage 3(19) 0(0)
Breaking Sound 3(19) 12(40)
Fracture zone
Proximal 7(44) 17(57) 0.683
Mid 6(37) 8(27)
Distal 3(19) 5(16)
Fracture Side
Right 13(81) 18(60) 0.143
Left 3(19) 12(40)
Time between incident and operation (hours) 8.2+3.6 12.2+6.5 0.010

Abbreviations: |IEF, International Index of Erectile Function; ED, Erectile Dysfunction.

Patients were grouped based on a 12.5-hour cut-off time between injury and surgery, determined using ROC
curve analysis. A significant association was found between early presentation and right-sided fractures (p =
0.024). Additionally, lower preoperative IIEF scores were linked to delayed hospital admission (p = 0.028). The

most notable finding was that patients with a surgery delay longer than 12.5 hours had significantly lower
postoperative IIEF scores (p<0.001). No other variables were significantly associated with the timing of surgery

(Table 4).

ROC curve analysis showed that an event-to-operation time of 8.5 hours did not significantly predict the presence of
postoperative ED (p = 0.051). However, a cut-off value of 12.5 hours was significantly associated with the development
of severe ED, with a sensitivity of 83% and specificity of 70% (p = 0.038) (Figure 1).

Table 4 The Relationship Between the Variables and the Time Between the Incident and the Operation

Time Between Incident and Operation | Time Between Incident and Operation P
<12.5 Hours (n = 29) >12.5 Hours (n = 17)
Age (years) 38.3%11.1 38.8x13.6 0.903
Hypertension (%) 1(3) 2(12) 0.270
Diabetes Mellitus (%) 1(3) 1(6) 0.696
Coronary Artery Disease (%) 1(3) 1(6) 0.696
History of Previous Surgery 9(31I) 6(36) 0.766
Smoking 1(3) 1(6) 0.696
Medicines
Diuretics 0(0) 1(6) 0.187
Beta Blockers 3(10) 1(6) 0.604
Antidepressants 1(3) 1(6) 0.696
(Continued)
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Table 4 (Continued).

Time Between Incident and Operation | Time Between Incident and Operation P
<12.5 Hours (n = 29) >12.5 Hours (n = 17)
Cause of Fracture
Sexual 12(41) 11(64) 0.267
Trauma 10(35) 4(24)
Masturbation 3(10) 2(12)
Other 4(14) 0(0)
Symptom
Pain 18(62) 10(59) 0.304
Urethral Haemorrhage 3(10) 0(0)
Breaking Sound 8(28) 7(41)
Fracture zone
Proximal 13(45) 11(64) 0.238
Mid 931 5(29)
Distal 7(24) 1(6)
Fracture Side
Right 23(79) 8(47) 0.024
Left 6(21) 9(53)
Preoperative IEFF score 25.245.5 20.1£7.9 0.028
IEFF score at 6 months postoperatively | 24.1+6.1 16.6x7.0 <0.001

Abbreviation: |IEF, International Index of Erectile Function.

Discussion

In humans, sexual response is organised by neurological, hormonal and vascular interactions depending on the stimuli.
Stimulus-dependent sexual desire can be roughly described as plateau phase, orgasm and resolution. Disruption in any of
these steps causes sexual dysfunction. Sexual dysfunction in men is called ED.

There is a frequent association between ED and hypertension (HT). HT predisposes ED with decreased nitric oxide
(NO) production and increased oxidative stress. In addition, antihypertensive drugs may also increase the risk of ED.
While ED is observed in 40% of patients diagnosed with HT, this rate is around 20% in patients who do not use drugs.*®
In our study, the association of HT was low at 7% because of the young patient population. Similarly, coronary artery
disease (CAD) is also associated with ED. Endothelial dysfunction is found in 80% of patients with ED, and the risk of
experiencing a cardiovascular event within 5 years increases in these patients.>” In our study, the association of CAD was
found to be 4% because the population was young.

Penile fracture is characterised by tearing of the tunica albuginea as a result of blunt trauma to the erect penis. The
incidence is approximately 1/100.000 to 1/1.000.000. While the tunica albuginea has an average thickness of 2 mm in
a flaccid penis, it becomes thinner up to 0.25-0.5 mm in erection and becomes sensitive to trauma.*”

In the literature, the most common cause of penile fracture is trauma during sexual intercourse (33-60%) (20,26). In
our study, this rate was found to be 50%, which is compatible with other studies. Especially positions in which the
woman is on top, and the “dog-style” position are factors that increase the risk of trauma.>' Other reasons include
complex penile manipulation for detumescence, which is common in Middle Eastern societies. In a study conducted in
Turkiye, it was reported that this condition caused penile fracture with a rate of 59.45%.%% In our study, this cause was

found to be 9%. In addition, forced masturbation was found in 11% and trauma in 30%.
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Figure | ROC curves showing the presence or absence of ED according to the time between the event and Operation. (A) It shows the detection of ED when the cut-off
value of time between event and operation is accepted as 8.5 hours. AUC: 0.676, 95% Cl (0.522-0.830) Sensitivity 63%, Specificity 63% (p = 0.051). (B) It shows the
detection of severe ED when the cut-off value of time between event and operation is accepted as 12.5 hours. AUC: 0.765, 95% Cl (0.572-0.957) Sensitivity 83%, Specificity
70% (p = 0.038).).

In penile fracture, the injury is usually unilateral and urethral injury is rare. In the literature, the rate of bilateral penile
fracture and urethral injury varies between 10-20%.*® This rate was reported as 3% in Japanese studies,>* 28% in British
studies® and 35% in a study conducted in Iran.*® In our study, four patients (8%) with bilateral fracture and urethral
injury were excluded. This finding is consistent with other studies and shows urethral injury is a rare but important
complication.

Although penile fracture is a urological emergency, late presentation of patients due to embarrassment increases the
risk of complications. In a study conducted in Turkiye, the mean presentation time was reported to be 9 hours.32
Similarly, the mean presentation time in our study was 9 hours. The mean age of the patient group was generally low (37
in our study), which decreases the rates of concomitant chronic diseases and drug use.

The frequency of ED after penile fracture varies between 53—68% in patients treated conservatively.”’® Therefore,
conservative treatment is not recommended except for minimal ruptures and surgical intervention is preferred. The risk of
fibrosis and ED is higher after conservative treatment compared to surgical treatment.

In penile fracture patients, International Index of Erectile Function (IIEF) scoring is evaluated preoperatively and
postoperatively (usually 6 months). In the literature, the mean preoperative IIEF score ranged between 22 and 26.9, while
the postoperative score was reported to range between 20 and 25.8.°****° Our study’s mean preoperative IIEF score was
25, and the mean postoperative score was 21.3. These findings are compatible with other studies.

A significant correlation was found between the development of postoperative ED, the use of diuretics, and the time
between the event and the operation. In addition, the risk of ED development was lower in patients with more symptoms,
which was associated with their early presentation.

Our patients underwent surgery immediately after admission to the hospital. When the time between the event and the
operation was analysed, no significant correlation was found between preoperative and postoperative IIEF scores based
on 8.5 hours. However, this relationship became significant at 12.5 hours (Figure 1). In the literature, there are studies
showing that surgeries performed up to 24 hours are not associated with the development or severity of ED.*' However,

our study and some other studies show that delayed surgery increases the risk of ED.*
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Conclusion
Penile fracture is a rare but urological emergency. Penile fracture is an important risk factor for ED, and therefore,

surgical treatment should be considered as the first option. Given the late presentation of patients due to embarrassment,

it is recommended not to delay surgical intervention after hospital admission. Every patient who is suitable for surgery

should be operated immediately because prolongation of the process increases the risk of many complications, especially

ED. The main conclusion of our study is that if the time between the event and surgical intervention exceeds 12.5 hours,

the risk of developing ED or the severity of existing ED increases. Therefore, early surgical intervention in penile

fracture plays a critical role in preventing long-term sexual dysfunction.

Ethics and Consent Statement
Our study was approved by Dicle University Faculty of Medicine Clinical Research Ethics Committee on 12.04.2023

with protocol number 285. The study protocol was designed in accordance with the Declaration of Helsinki.

(o)

Our study started retrospectively after the approval of the ethics committee and no written informed consent was
btained since both the operation and follow-up process of the patients were retrospective.

Disclosure
The authors report no conflicts of interest in this work.
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