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ABSTRACT

Background: Penile fracture is a traumatic rupture of the tunica albuginea
with subsequent subcutaneous hematoma with or without rupture of the
corpus spongiosum and the urethra. Methods: On a duration of 6 years,
we carried prospectively a single-center case-series study on fractures
of the cavernous bodies of the penis within the urology department.
The parameters studied were: age, mechanism of occurrence, clinical
and surgical data, and then postoperative follow-up. Checks had been
carried out on the 1st and 2nd week and 1st, 3rd, and 6th month. The
complications were: aesthetic and functional; erectile dysfunction was
assessed according to the International Erectile Function Index (IIEF-5).
This work has been reported in line with the PROCESS criteria. Results:
214 patients were enrolled in the study, the average age was 39.74 years,
the majority were married (66.8%). The most present clinical signs were
crackling and detumescence, hematoma, and tumefaction. Misstep of
coitus was the predominant mechanism followed by forced maneuver.
Only 29.4% of patients had ultrasounds, and the fracture was seen in
71.42% of cases. The most used incision was coronal (80%), and 21.96%
had aesthetic and/or functional complications after surgery. Conclusion:
Penile fracture is primarily caused by forced maneuvers during an erect
state or sexual activity. Inadequate or delayed treatment can result in
functional and aesthetic complications, as observed in 21.96% of cases in
our study. There is a correlation between the duration of sexual abstinence

and the extent of the fracture line.

Keywords: Penile Fracture, Corpora Cavernosa, Surgery Outcome, Erectile

Dysfunction.
INTRODUCTION

Fracture of the corpora cavernosa is an uncommon but increasingly
incident urological emergency, characterized by the rupture of the
albuginea of the cavernous bodies during erections. In most cases, the
diagnosis of penile fracture relies on a comprehensive medical history and

physical examination. Patients often describe blunt trauma during sexual
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intercourse, accompanied by an audible “pop,” followed by
immediate pain and loss of erection. Physical examination
typically reveals edema, bruising, and a characteristic penile
deformity known as an “eggplant deformity.” Various imaging
modalities, including ultrasound, cavernosography, or
MRI, may be utilized in cases where diagnosis is uncertain.
Surgical management involves penile exploration, evacuation
of hematoma, and repair of defects in the tunica albuginea
and urethra. This can be achieved through a sub-coronal
circumferential degloving incision or a longitudinal incision
directly over the site of the injury. Therefore, our study aimed
to assess the status of the penis after experiencing a fracture

of the cavernous body.
PATIENTS AND METHODS

Between January 2017 and December 2022, spanning a
duration of 6 years, we carried out a single-center case series
study on fracture of the cavernous bodies of the penis within
the urology department. The study included all patients aged
15 years or older experiencing a cavernous body fracture,
provided they gave consent to participate. Exclusions
comprised individuals with albuginea rupture due to self-
harm and those with specific medical histories, including
a prior cavernous body fracture, pre-existing erectile
dysfunction, or penis curvature (12 patients in total). Multiple
parameters were examined in our study, including age, marital
status, mechanisms of occurrence, consultation time, clinical
data (such as cracking sensation, penis pain, hematoma, penis
curvature, and urethrorrhagia), ultrasound findings, and
surgical outcomes. The study also considered the evolution of
treatment, factoring in the duration of abstinence following

surgery (measured in months).

The mechanisms of occurrence were categorized as follows:
forced maneuver on an erect penis, shock on an erect penis
and coitus misstep (including Andromachus, vaginal doggie,
missionary positions and others). All patients underwent
surgery within 24 hours of admission, conducted under
spinal anesthesia. The choice of the surgical approach was
either selective or coronal. A braided thread with rapid
resorption, ranging from 3/0 or 4/0 polyglactin (Vicryl) was
used for suturing on the albuginea, and if there were lesions
on the urethra. Additionally, all patients received analgesics,
antibiotics and anti-edematous medications. Postoperatively,
the patients underwent reviews on the 7th and 15th day

(for the removal of the bladder probe in case of associated

urethral rupture) and at 1st, 3rd, and 6th months to monitor

and address any potential complications.

Complications were categorized into two groups: (A) aesthetic,
which included issues like repair scar and the persistence of
penis curvature, and (B) functional, encompassing discomfort
during sexual intercourse and erectile dysfunction. Erectile
dysfunction was evaluated using the International Index
Erectile Function-5 (IIEF-5). For patients reporting a deviation
or curvature of the penis during an erection, to objectively
assess this anomaly, they were asked to bring a photography
during erection showing the deviation or an intracavernous
injection of prostaglandin (Caverject 20ug) or saline was

administered.

As flowmetry was unavailable in our department, we solely
relied on the Urinary Symptom Profile (USP) score for
assessing lower urinary tract disorders during the follow-
up of patients with a repaired urethral lesion. Additionally,
retrograde urethrocystography was conducted at six months.
Data analysis was performed using SPSS software version 25,
and the chi-square test was employed for comparisons, with a

significance threshold set at < 5%.

This work has been reported in line with the PROCESS criteria
to ensure the reliability and standardization of reporting

clinical procedures.
RESULTS

We examined a total of 226 files, and after exclusions, 214
cases were considered for analysis. The average age was
39,74 years, ranging from 15 to 64 years. Of the patients,
143 were married (66.82%), and 71 were single (33.18%). A
majority of our patients sought consultation within the first
24 hours (79,9% of cases), while 20.1% sought consultation
after 24 hours (see Table 1). Crackling and detumescence
was observed in all patients and hematoma in the genital area
was the second most common symptom (see Figure 1), and
the most frequently encountered mechanism of occurrence
was a misstep of coitus (see Figure 2). Among the instances
of interrupted coitus, specific positions were identified: the
vaginal doggy style position (47 cases), the andromachus
position (42 cases), the “missionary” position (31 cases) and
twelve patients had their penis fractures in other positions
during intercourse. Interestingly, the fractures were more
frequently oriented to the right (78.97%) than to the left
(21.02%).
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Table 1. Demographic Characteristics of Enrolled Patients

Characteristic Total Patients (N=214) Details
Age (years) Mean: 39.74 <br> Range: 15-64
Marital Status Married: 143 (66.82%) <br> Single: 71 (33.18%)
Consultation Time < 24 hours: 79.9% <br> > 24 hours: 20.1%
Mechanism of Occurrence Coitus misstep: Most frequent
Orientation of Fracture Right: 78.97% <br> Left: 21.02%
Hematoma Location Entire penis: 75.23% <br> Proximal: 18.69% <br> Distal: 6.08%

250

214 210
196
200
139
150
110
100
50
3
D —
o] L L N
J\ k3 ..;_\"?"' Q@F @%
x £ 3 o
J X & £
& & o &
i ¥ & =
@ S

Figure 1. Distribution of patients according to clinical signs.
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Figure 2. Distribution of patients by injury mechanism.
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The hematoma extended across the entire penis in 75.23%
of cases, sometimes localised in the proximal area (18.69%)
or in the distal area (6,08%). Among the 63 patients who
underwent a penile ultrasound, the fracture was identified
in 45 patients. The fracture pattern was proximal, distal, and
mid-axial in respectively 71%, 7%, and 22% of cases. None of

the patients had an MRI scan before surgery.

A total of 172 patients underwent coronal incisions, while
selective incisions were performed in 42 patients. The
prevalent fracture line length ranged between 1 and 2 cm
(see Figure 3). Regarding the sutures of the albuginea,
all the patients had inverted stitches with long resorbing
braided thread 3/0 or 4/0. The average duration of the

intervention was 57,72 minutes, with a range of 30 to 150

minutes, and the normal hospitalization duration was 24
hours. No complications were observed intraoperatively or
in the immediate post-operative period. However, 47 patients
experienced short- and long-term complications, occurring
at an average follow-up of approximately 6 months (ranging
from 4 to 60 months), representing 21,96% of cases. These
complications were distributed as follows: 16 cases of aesthetic
complications, 13 cases of functional complications, and 18
cases involving a combination of aesthetic and functional
issues. For patients with a combination of both types of
complication, the complication that the patient considered to

be the most troublesome was taken into account during data

collection.

s<lem =1l-2cm = >2¢m

Figure 3. Distribution of patients according to the length of fracture.
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During the follow-up phase, discomfort during sexual

intercourse emerged as the predominant functional
complication. None of the patients developed a fibrosis
plaque on the penis, and 14 experienced a penis curvature
with an angle less than 15°, without any impact during sexual

intercourse (see Table 2). Penis curvature accounted for

30% of complications, representing 6,5% of the overall study
population. The average period of abstinence after surgery was
2.1 months, with the majority of patients (86%) abstaining
for one to two months. For less than a month and beyond two

months, there were 11% and 3% of cases, respectively.

Table 2. Distribution of patients according to complication type

Aesthetic (A)

Functional (B)

Complication Type N %
Penis curvature 14 30

Scar 10 21

Erectile dysfonction 11 23
Discomfort during intercourse 12 26

A correlation was observed between the occurrence of
complications and the duration of sexual abstinence (see
Table 3), patients with short abstinence periods had the most
complications. No causal link was found between the type
of thread used for suture, the type of coitus misstep, and the

incidence of complications (p > 0.05). However, correlations

were identified between the length of the fracture line and
the occurrence of complications, among the 47 patients who
had complications, 37 had a fracture line exceeding 2 cm
(see Table 4), as well as between the occurrence of erectile
dysfunction and the duration of sexual abstinence (see Table
5).

Table 3. Distribution of patients according to sexual abstinence and complications

A* B* A+B* Total*
<1 month 7 9 13 29
1-2 months 4 3 3 10
> 2 months 5 1 2 8
Total 16 13 18 47

Ki(2)** = 11,32 ; p < 0,05%*

*: The table you provided shows the distribution of patients according to the duration of sexual abstinence (categorized as <

1 month, 1-2 months, and > 2 months) and the presence of complications, which are divided into three groups: A, B, and A+B.

The “Total” column represents the total number of patients in each category of sexual abstinence, while the “Total” row at the

bottom sums up the number of patients across the different groups of complications.

Here'’s a breakdown of the data:

For sexual abstinence of less than 1 month, there were 7 patients in group 4, 9 in group B, and 13 in group A+B, making a

total of 29 patients.

For sexual abstinence of 1-2 months, there were 4 patients in group A, 3 in group B, and 3 in group A+B, totaling 10 patients.

For sexual abstinence of more than 2 months, there were 5 patients in group A, 1 in group B, and 2 in group A+B, making a

total of 8 patients.

The overall totals indicate there were 16 patients in group A, 13 in group B, and 18 in group A+B, with a grand total of 47

patients.

https://doi.org/10.30654/MJUN.10016
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**: The Chi-square (Ki(2) or x*) value of 11.32 with a p-value < 0.05 suggests that there is a statistically significant difference

in the distribution of complications across different durations of sexual abstinence. In simpler terms, the variation in the

presence of complications (A, B, A+B) among these groups of sexual abstinence duration is unlikely to be due to chance.

**%: A p-value < 0.05 typically indicates that the observed differences are statistically significant, meaning there’s less than
a 5% probability that these differences occurred by chance. Therefore, this result could imply that the duration of sexual
abstinence might be associated with the incidence of complications in patients, although the table does not specify the nature
of these complications or groups A and B. Further investigation and context would be needed to understand the implications

fully and to determine any potential causality or underlying reasons for these associations.

Table 4. Distribution of patients according to the lenght of the fracture and complications

*: Table 3 outlines the distribution of patients based on the length of a fracture and associated

A* B* A+B* Total*
<lcm 2 0 2 4
1-2cm 3 1 2 6
>2cm 11 12 14 37
Total 16 13 18 47

Ki(2)** = 12,05 ; p < 0,05%*

complications, classified into three groups: A, B, and A+B. The lengths of the fractures are categorized as less than 1 c¢m,
between 1 and 2 cm, and greater than 2 cm. The “Total” column at the end of each row provides the sum of patients for each
fracture length category, while the “Total” row at the bottom sums up the number of patients across different complication

groups.
Here’s the data breakdown:

For fractures less than 1 cm, there were 2 patients in group A, 0 in group B, and 2 in group A+B, resulting in a total of 4

patients.
For fractures between 1 and 2 cm, there were 3 patients in group A, 1 in group B, and 2 in group A+B, totaling 6 patients.

For fractures greater than 2 cm, there were 11 patients in group A, 12 in group B, and 14 in group A+B, making a total of 37

patients.
Overall, there were 16 patients in group A, 13 in group B, and 18 in group A+B, with a grand total of 47 patients.

**:The Chi-square (Ki(2) or x?) value of 12.05 with a p-value < 0.05 suggests that there is a statistically significant difference
in the distribution of complications across the different fracture lengths. This means the variation in complication rates

(across groups A, B, and A+B) among these categories of fracture length is unlikely due to chance.

*¥*: A p-value < 0.05 typically indicates that the observed differences are statistically significant, implying there’s less than a

5% probability that these differences occurred by chance. Therefore, this result could suggest that the length of the fracture

might be associated with the incidence of complications, with longer fractures potentially leading to more or different types
of complications. However, without additional context or information on the nature of the fractures, the groups (A, B, and
A+B), and the specific complications, it’s difficult to draw more detailed conclusions or understand the implications fully.

Further analysis and clinical insight would be necessary to interpret these findings accurately.

https://doi.org/10.30654/MJUN.10016 -
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Table 5. Distribution of patients according to abstinence period and IIEF5 score

IIEF5:5-10 1IEF5:11-15 IIEF5:16-20 Total
<1 month 5 1 1 6
1-2months 1 2 3
>2months 0 0 2 2
Total 6 1 5 11

Ki(2)* = 10,73 ; p < 0,05

*: The Chi-square (Ki(2) or x?) value of 10.73 with a p-value < 0.05 suggests that there is a statistically significant difference

in the distribution of ED severity across the different durations of ED. In simpler terms, the variation in ED severity among

these groups is unlikely to be due to chance.

The USP score of the patients who had a urethral rupture did
not indicate dysuria, and the retrograde urethrogram was
normal at the 6th month for the 3 patients, this is explained
by the fact that the rupture of the urethra in the 3 patients was

minimal, involving no more than a third of the urethra.
DISCUSSION

The penis benefits from inherent defenses in its mobility,
yet it becomes vulnerable to injury during erection due to
substantial increases in intracavernous pressure, surpassing
the tensile strength of the tunica albuginea under sudden,
acute loading. While the tunica albuginea measures 2 mm
in thickness in the flaccid state, it decreases to 0.25-0.5 mm
during erection [1]. Penile fracture stands out as a dramatic

consequence of blunt trauma when the penis is erect [2].

Several authors have observed a significant incidence of
cavernous body fractures associated with forced maneuvers
of an erect penis, particularly in Maghreb and Eastern
countries [3-5]. However, the occurrence is not uncommon
in cases of coitus misstep [6], as seen in our series. This
trend can be attributed to the relatively young age of our
study population, with an average age of 39,74 years, and the
majority being married, indicating active sexual engagement.
For patients who reported a forced maneuver to deal with a
bothering erection, manipulating the erect penis is a commun
and harmless way to resolve the erection, according to them,
until the fracture happens. De Rose et al. [7] proposed that
repeatedly bending the erect penis to facilitate detumescence
in inappropriate circumstances might, over time, induce
structural abnormalities that compromise the mechanical

integrity of the tunica, rendering it less resistant to expansion.

Among the mechanisms of interrupted coitus, the doggy

https://doi.org/10.30654/MJUN.10016

position was the most predominant, followed by the
Andromachus position, aligning with findings reported by
some authors [8,9]. This phenomenon can be explained by
the dynamics of sexual intercourse. When the man is in a
dominant position and highly aroused, the sexual activity
can become particularly vigorous. This intensity may lead
to a more forceful impact when the penis slides out of the
vagina, striking against the perineum or pubic symphysis.
Additionally, when the woman is on top, if the erect penis
inadvertently slips out of the vagina, the entire weight of the
woman may unintentionally land on the penis, contributing to

the risk of fractures.

Information obtained from the patients’ medical history and
physical examination remains crucial for accurate diagnosis,
as asudden cracking sound is often reported, followed by pain,
rapid loss of erection, swelling, and penile deformity [7,10].
In our cases, surgical repair was performed, and a tear in the
tunica albuginea was consistently found upon evacuation of
the hematoma, even when ultrasound results were negative
in some instances. The location of the tear correlated with the
direction of penile deviation away from the tear site and was
confirmed intraoperatively in the majority of cases, consistent

with findings from previous studies [11-13].

While

acknowledged as the primary methods for diagnosis, there is

clinical history and genital examination are
no unanimous agreement on the optimal approach to rule out
a concurrent urethral lesion, which may be present in nearly a
third of cases. The approach to using transurethral catheters
varies among researchers. In a retrospective review by Al
Ansari involving 114 cases, it was found that in 70 patients
with low preoperative suspicion for urethral injury, a 16 Fr

catheter was inserted before repair and then removed 6 hours
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after surgery [14]. Gamal’s series of 51 patients, where urethral
injury repair was performed, saw catheters remaining in place
for 1 week following the procedure [15]. Hatzichristodoulou
placed catheters in 18 of 25 patients with confirmed penile
fracture if swelling was severe or if the tunical tear was close
to the urethra, leaving them in place for 3 days after repair.
For seven patients with concomitant urethral injury, catheters
were kept in for 14 days [16]. Zargooshi advocates against
routine catheterization in penile fracture cases unless the
tunical injury is near the urethra or extends ventrally with
undefined margins [17]. The duration of catheterization is
primarily decided by the surgeon’s discretion, as there is no
standardized approach. Interestingly, patients undergoing
simultaneous urethral injury repair tended to have longer

catheter durations compared to those without urethral injury.

In our study, no correlation was observed between sexual
position and the severity of penile injury, consistent with
findings in a meta-analysis that did not identify a significant

impact on relative risk [3].

The diagnosis of penile fracture primarily relies on clinical

evaluation, incorporating the stereotypical account of
the incident and physical examination. In typical cases,
no additional diagnostic tests are deemed necessary [18-
20]. Nevertheless, for atypical or delayed presentations,
some authors suggest the use of Color Doppler ultrasound,
MRI

[19-21]. Ultrasonography plays a crucial role in identifying

retrograde urethrocystography, cavernography, or
hematoma and potential bleeders, which may indicate the
need for penile exploration. However, in our study, tunical
tears were only visualized by ultrasonography in 45 out of
63 cases (71,4%). This relatively low detection rate could be
attributed to its operator-dependent nature and reliance on
the examiner’s experience, as well as the extent of hematoma.
Therefore, while ultrasonography can be helpful, history
taking and physical examination remain reliable methods
and may even be superior to ultrasonography in diagnosing
penile fracture. Retrograde urethrocystography is specifically

indicated in cases of associated urethral rupture.

MRI provides a detailed evaluation of the location and extent
of the rupture of the albuginea of the cavernous body, along
with associated lesions like a rupture of the spongy body
or urethra [22]. In our specific case, we did not use MRI
due to it's unavailability in urgent situations and the use of

ultrasonography was limited to diagnostic uncertainties.

Experts generally agree that immediate repair yields
the quickest recovery of erectile function and the most
satisfactory cosmetic outcome. Research by Al Ansari et al.
showed that 4.1% of patients who underwent immediate
repair developed erectile dysfunction, compared to 18.2%
in those who had delayed surgical intervention [23]. Delayed
repair, occurring 1 to 7 days post-injury, was associated
with a higher incidence of erectile dyscfunction. Kozacioglu
et al. categorized penile fracture cases based on the hours
elapsed from injury to surgical repair and found no significant
differences in outcomes between groups. Their findings
suggest that patients with penile fracture do not necessarily
require immediate surgery, as long as repair occurs within 24
hours [24].

Two commonly employed incision techniques in the repair
of penile fracture are the distal circumcising-degloving and
vertical penoscrotal approaches. The sub-coronal, distal
degloving incision is the most popular technique reported
for repairing penile fracture [25-27], it was predominantly
employed in our study. This approach offers advantages
such as full inspection of the corporal body, facilitating the
detection of contralateral corporal body or urethral injuries,
and aiding in easier repair [26]. Additionally, this technique

typically results in the most natural cosmetic outcome [15].

Nevertheless, some authors highlight the potential risks
associated with the coronal approach for penis fracture,
including the possibility of edema, infection, and skin necrosis
[28]. Itis noteworthy that in our study, there were no reported
cases of infection or edema of the penis. This positive outcome
may be attributed to the administration of antiedematous

measures and antibiotics to all our patients.

Certain authors propose that a lateral and longitudinal
incision in front of one of the cavernous bodies provides an
elective approach to the fracture site without posing a risk to
the skin. However, it is acknowledged that this approach may

result in an unsightly scar [6].

All tears were repaired using absorbable continuous
sutures with an inverted knot, aligning with the preference
of most authors and contrasting with others who prefer
nonabsorbable interrupted sutures [11,16, 29-32]. The
use of absorbable sutures appears to offer advantages in
postoperative outcomes. Conversely, nonabsorbable sutures
have disadvantages such as stitch sinus, foreign body

granuloma at the suture site, and discomfort during sexual

]
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activity [33].

In our study, we observed a short- and long-term complication
rate of 21,96%, with a prevalence of discomfort during sexual
intercourse and erectile dysfunction, similar to findings
reported by many authors [3]. Complications subsequent to
penile fracture repair encompass pain during erection and
intercourse, wound infection, wound edema, skin necrosis, and
wound dehiscence. In a meta-analysis by Amer et al,, involving
22 studies with 584 surgical patients and 81 nonsurgical
patients, an overall complication rate of 20.6% and 46.4%,
respectively, was reported. Among surgically treated patients,
prevalent complications included penile plaques/nodules
(13.7%), curvature (2.7%), and erectile dysfunction (1.9%).
Conversely, nonsurgically managed patients commonly
experienced erectile dysfunction (22%), plaques/nodules
(19%), and curvature (13%) [34]. Additionally, Penbegul et
al. assessed the long-term psychological status of surgically
treated penile fracture patients, revealing that immediate
repair did not elevate the incidence of depression, anxiety, or

psychogenic sexual dysfunction [35].

The frequency of complications in our series could be
attributed to non-compliance with the recommended post-
operative abstinence period in some cases, as we identified
a correlation between the duration of abstinence and the
occurrence of complications (p < 0.05). The observed erectile
dysfunction following penile fracture seems to be more
associated with a venous cause (leakage of venous blood
into the spongy body) rather than an arterial cause related
to cavernous artery failure. However, the origin of this
dysfunction in our series remains unknown, as we did not

resort to echo-Doppler to investigate its etiology.

In our series, we identified a correlation between the length
of the fracture line and the occurrence of short- and long-term
complications (p < 0.05). We hypothesize that the size of the
fracture line may lead to significant fibrosis of the albuginea,
causing curvature, and substantial leakage of cavernous
venous blood into the spongy tissue, contributing to erectile
dysfunction. It's important to acknowledge the subjectivity of
questionnaire responses as a potential bias in the assessment

of sexual function in our patients.
CONCLUSION

In conclusion, our study highlights the critical nature of

penile fractures, often resulting from forced maneuvers

during an erect state or sexual activity. Delayed or
inadequate management can lead to functional and aesthetic
complications, as observed in 21.96% of cases in our study.
There is a notable correlation between the duration of sexual
abstinence and the extent of the fracture line, emphasizing
potential risk factors that clinicians should consider.
Immediate exploration and repair of the tunica albuginea have
traditionally been the standard approach, yielding favorable
cosmetic and functional outcomes when promptly addressed.
However, inconsistent terminology surrounding surgical
intervention has led to diverse practices across surgeons
and medical facilities, suggesting a need for standardized
terminology and improved multidisciplinary collaboration in

managing these urological emergencies.
HIGHLIGHTS

¢ Penile fracture represents a critical urological emergency,
often resulting from forced maneuvers during an erect

state or sexual activity.

¢ Thediagnosis of penile fracture primarily relies on clinical
evaluation, incorporating the stereotypical account of
the incident and physical examination. No additional

diagnostic tests are necessary.

e There is a correlation between the occurrence of

complications and the duration of sexual abstinence.

¢ No causal link was found between the type of thread used
for suture, the type of coitus misstep, and the incidence of

complications.
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