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KEy WoRrbs: penis; rupture; wounds and injuries; urethra; surgi-
cal procedures, operative; microbial collagenase; histolyticum

INTRODUCTION

Penile fracture is a rare urological injury that is defined as
rupture of the tunica albuginea of the corpora cavernosa as a
result of blunt or bending trauma to the erect penis.! Conserva-
tive management of penile fracture was first reported in the
10th century by the physician Abulcasis> and was the mainstay
of therapy until the 20th century, when Fetter and Gartman
described the first surgical repair of a penile fracture in 1936.
Since then, surgical management has been shown in multiple
studies to lead to superior patient outcomes and fewer compli-
cations vs non-operative management, and it is now the stan-
dard of care per American Urological Association and Euro-
pean Association of Urology guidelines.*> Although this injury
is typically diagnosed using history and physical examination
alone, over the past few decades different imaging modalities
have been found to be helpful when the diagnosis is unclear.
This Update will discuss the epidemiology, presentation, diag-
nostic workup and management of this condition.

EPIDEMIOLOGY

Penile fracture can occur anytime there is blunt trauma or a
significant mechanical force applied to the erect penis. The inci-
dence is reported at 0.29-1.36 per 100,000 males,*® although
in the Middle East the occurrence is as high as 1.14-10.48
per 100,000 males.’ This injury most commonly involves men
between 20 and 40 years of age.'"” Due to embarrassment or
cultural taboos, patients may delay seeking medical attention
and may not provide an accurate history.?!

A recent meta-analysis of 58 studies from 26 different coun-
tries involving 3213 patients showed that the most common
presenting etiologies of penile fracture were sexual inter-
course (46%), forced flexion of the penis (21%), masturbation
(18%) and rolling over onto an erect penis (8.2%).>> However,
the typical mechanism of injury varies greatly by region and
culture. In Western countries penile fracture most commonly
occurs during vigorous intercourse, accounting for more than
75% of patient presentations.!®!*1522 Here the injury is often
the result of missed intromission against the pubic bone or the
perineum. In certain regions of the Middle East and North
Africa coital injury is a less frequent cause of rupture and
accounts for only 7.9% of observed fractures."" In these areas
self-inflicted injury from the practice of “Taqaandan” (mean-
ing “to click” in Kurdish) accounts for the majority of presen-
tations.” ' 163 Tagaandan involves forceful, quick bending of
a distal part of the shaft of the erect penis while holding the
proximal shaft stationary, often done out of habit, for pleasure
and/or to achieve detumescence.!”'¢ In Japan only 19.9% of
penile fractures occur during intercourse, while masturbation
is the most common etiology.!” More obscure cases reported
in the literature include falling out of bed onto an erect penis,
placing an erect penis into tight pants, a kick to an erect penis

from a cow and an injury sustained while masturbating with a
vacuum cleaner.! 72224

An emerging trend in the incidence of penile fracture is
occurrence following collagenase clostridium histolyticum
injections in the treatment of Peyronie’s disease. In a pooled
safety analysis of patients who received at least 1 dose of CCH,
including patients from IMPRESS (Investigation for Maximal
Peyronie’s Reduction Efficacy and Safety Studies) I and II, the
reported rate of surgically confirmed penile fracture was 5 in
1044 (0.5%), with an additional 9 patients (0.9%) suspected of
having corporal rupture based on symptoms and examination
findings who were managed without surgical intervention.*
Other studies have suggested that the rate may be higher,
including a study that demonstrated fracture in 4.9% of patients,
with 80% of these injuries occurring 15 to 19 days from the
time of injection.’ Additionally in a survey of members of the
SMSNA 34% of respondents reported having had experience
with patients suffering from penile fracture after CCH admin-
istration.* While sexual activity is the most common predis-
posing factor, spontaneous rupture with no manipulation may
occur with nocturnal erections in 31% of CCH treated patients
presenting with penile fracture.

Penile vascular injuries, or “false” fractures, can closely
mimic rupture of the tunica albuginea and result from rupture
or avulsion of the penile superficial dorsal vein, deep dorsal
vein or artery, or may be due to non-specific dartos bleeding.'*
3 False fracture is seen in 5%-18% of men presenting with
concern for penile fracture, with sexual intercourse being the
causative factor in the majority,!*%25-3+37 although this is less
common in regions where non-coital injuries are more preva-
lent, affecting as few as 2.8% of patients in these areas."

PRESENTATION

During an erection the tunica albuginea functions to prevent
blood from escaping the corpora cavernosa and maintain the
erect state. Based on anatomical studies, the elastic and collag-
enous tunica is thinner ventrally due to decreased collagen
deposition.*®* When the penis is flaccid, the tunica albuginea is
about 2 mm thick but this tissue thins to 0.25-0.5 mm during an
erection.! During typical intercourse intracavernous pressure
increases to around 100-180 mm Hg.3 4 However, this tissue is
robust and can withstand pressures up to 1500 mm Hg before
rupture.®

The majority of penile fractures can be diagnosed with a
careful history and physical examination. Rupture of the tunica
albuginea occurs after a rapid increase in intracorporal pres-
sure caused by an impaction or rapid bending of the erect
penis. This disruption of the tunica albuginea and subsequent
exposure of the corpora cavernosa often occurs with an audible
“snap” or “pop” that is followed by rapid detumescence and
bleeding that can fill all fascial components between the skin
and the fractured tunica. The classic “eggplant deformity” of
penile ecchymosis, swelling and occasionally a lateral deviation
of the penis occurs when the tunica albuginea is violated but
Buck’s fascia remains intact (fig. 1). Penile deviation is caused
by mass effect from hematoma, which is often palpable. In the

ABBREVIATIONS: AUA (American Urological Association), CCH (collagenase clostridium histolyticum), EAU (European
Association of Urology), ED (erectile dysfunction), MRI (magnetic resonance imaging), RUG (retrograde urethrogram),
SMSNA (Sexual Medicine Society of North America), US (ultrasound)
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scenario of simultaneous disruption of Buck’s fascia ecchymo-
sis and swelling can extend to the scrotum, suprapubic region
or perineum, resulting in a “butterfly”” hematoma.* Tunical and
cavernous injuries of the flaccid penis should not be regarded
as penile fractures due to the different nature of the injury.:#
On physical examination penile hematoma is the most
common finding, occurring in up to 100% of cases.!> 16:20.25.26.30.
37 Other common manifestations, as reported in a large review,
are penile swelling (86%), rapid detumescence (79%), penile
pain (79%), an audible cracking sound (69%) and penile devia-

Figure 1. “Eggplant deformity” of penis following penile frac-
ture.

tion (57%)."® Often clot can become trapped in a localized
position under Buck’s fascia and can be palpated on examina-
tion as a smooth, immobile lump at the fracture site when roll-
ing one’s finger over this deformity, which is called a “rolling
sign.”® 4 Several studies have shown positive “rolling signs”
in 25%-96% of patients.?> >4 The presence of all 4 signs of
penile bruising/swelling, immediate detumescence, an audible
‘“‘snap” and a positive “rolling sign” is virtually diagnostic, with
a reported sensitivity, specificity, positive predictive value and
negative predictive value of 100% each.”

Given the common mechanisms of injury and the fulcrum
required to overcome the tensile strength of the tunica albu-
ginea, it fits that 88%-100% of observed penile fractures occur
in either the proximal or mid shaft.!% 12 17.20.25.30.44.45 Nearly all
penile fractures occur distal to the suspensory ligament. 4
Unilateral fracture is more common than bilateral fracture
in all case series. For unknown reasons fracture of the right
corpus cavernosum is typically more common than the left,
with multiple studies showing the right corporal body to be
preferentially involved in 52%-74% of patients.>10-1117.25.26.30.37.
4> While the fracture location on the circumference of the penis
often is unreported, nearly all fractures occur ventrally or later-
ally,'"> which corresponds to the areas of the tunica albuginea

that are naturally more thin. The tunical defect is found to be
transverse in 60%-100% of patients undergoing surgery,? 47
# and is typically 0.5-4 cm long, with most studies indicating a
mean length of 1-2 cm >4

The majority of penile fractures do not involve the corpus
spongiosum or urethra. Results from a large meta-analysis
suggest urethral involvement in 5.6% of patients.”> However,
there is a marked geographic variation in reported rates of
urethral injury. In Western countries the observed rate of
urethral involvement is 10%-30%," 1* 5 22 while in Asian
and Middle Eastern countries the rate is 1.4%-4.4%.2> %
% This difference could be due to the contrasting force of
injury sustained during the prevailing fracture etiologies in
the 2 groups, ie vigorous sexual activity vs manual manipula-
tion. There is a strong association between bilateral corporal
involvement and urethral injury. Multiple studies have demon-
strated that all patients in their cohorts with bilateral penile
fractures had a concomitant urethral injury.!*!2.26.30.36.37.51 B]ood
at the meatus is seen in 8%—-28% of patients,> 13 15.23.25.30.37.51.52
and some degree of voiding difficulty up to acute retention is
observed in 1%-18% of cases.!>16:21:2.50 It js noteworthy that
while patients with urethral injury often present with these
symptoms, their presence does not confirm urethral involve-
ment and their absence does not preclude urethral injury.'> 622

Patients presenting with false penile fractures will often have
presenting symptoms that are similar to or indistinguishable
from those with “true” tunical rupture. Penile shaft ecchy-
mosis and edema are seen in almost all patients with penile
vascular injuries. However, some key differences that suggest
a potential false penile fracture include gradual rather than
immediate post-injury detumescence, the ability to achieve an
erection following injury and the absence of a palpable tunical
defect.!* 35 While audible “snaps” can be present in patients
with false fracture, it is much less common than in patients
with confirmed fracture.!* 3435 In a study by Dias-Filho et
al of 65 patients presenting with concern for fracture those
with a false fracture heard an audible “snap” significantly less
frequently than the cohort with true fracture (22% vs 74%).%
Because the superficial dorsal vein is external to Buck’s fascia,
rupture of this vessel can lead to ecchymosis that spreads to
the scrotum, perineum or pubic area, and false fracture should
be considered in patients with this pattern of bruising. While
most patients with penile fracture present within 24 hours of
injury, the average patient with false fracture tends to present
nearly 74 hours later.” 10:23:25.26.49.50.54 Additionally patients with
confirmed penile fracture tend to be younger than those with
isolated vascular injury.!

Case reports of avulsion or rupture of the penile suspensory
ligament are extremely uncommon.* * Patients tend not to
experience detumescence, and the pain and bruising are report-
edly minimal compared to penile fracture or penile vascular
injuries. Instead, severe penile hypermobility is noted, which
makes penetration difficult. A palpable gap between the base
of the penis and the pubic bone is noted on examination.

Diagnosis of post-CCH injection penile fracture can also
be challenging. Some degree of penile ecchymosis and edema
occurs in up to 85% of patients following injection and gener-
ally resolves without intervention,® 3 although history and
examination findings typical of penile fracture, if present,
should raise clinical suspicion for tunical injury. In the SMSNA
survey the site of tunical rupture was located over the treated
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plaque in 84% of cases.® Initial safety analyses showed that
fractures often occurred within 5 days of treatment,*! although
more recent data have demonstrated that up to 44% of these
fractures occur in a delayed fashion, at 14-30 days after an
injection cycle.’** 5 Patients should be advised to abstain from
restarting intercourse or masturbation for 30 days following a
treatment cycle as sexual activity in this setting is a major risk
factor for fracture. Penile modeling in this period is another
potential hazard, although it is noteworthy that penile frac-
ture may occur in up to 31% of CCH treated patients without
manipulation as a result of spontaneous erections.*>*

IMAGING AND WORKUP

Although penile fracture is largely a clinical diagnosis, use
of adjunctive imaging can be considered in select patients.
Both AUA and EAU guidelines suggest that ultrasound and
magnetic resonance imaging can be considered for equivocal
cases, with EAU guidelines also stating that cavernosography
is an option.*> A recent consensus document published by the
British Association of Urological Surgeons, Section of Androl-
ogy and Genito-Urethral Surgery also proposes that US can
confirm the diagnosis and map the location of the tunical tear
to help plan the appropriate surgical approach.’’

Cavernosography. Although classically used and currently
mentioned within EAU guidelines, penile cavernosography
has fallen out of favor in current clinical practice and remains
controversial. In multiple studies the false-negative rate was
as high as 15%-28%.%5258 These false-negative results can be
due to an overlying hematoma causing a “ball valve” effect on
the site of rupture,?"3® or simply due to poor interpretation of
the images given that most urologists and radiologists are unfa-
miliar with cavernosography."** There are additional reported
risks of infection, adverse reactions to contrast medium in some
patients, priapism and induction of corporal fibrosis.!741-46.5.60
Thus, there has been a push toward performing US or MRI if a
diagnostic imaging study is warranted.

Ultrasound. US is the most commonly used complementary
imaging modality for assisting in the diagnosis of penile frac-
ture.* US can be performed quickly, is readily available in most
emergency settings, and is non-invasive and inexpensive. US
can be fairly accurate in the diagnosis, with sensitivity as high
as 88%,” specificity and positive predictive value of 100%,>
36.42 and the ability to correctly map the exact location of tears
with 81% accuracy.” Color Doppler can also help delineate the
relationship between hematoma and penile vasculature.

Penile ultrasound should be performed with real-time
B-mode scanning and color Doppler using a high frequency
(7.5-12 MHz) linear probe in the longitudinal and transverse
planes along the entire length of the penile shaft.®*® On US the
tunica albuginea appears as a thin hyperechoic line enveloping
the corpora.”>* After corporal rupture US can often depict the
exact location of the tear, which is seen as an interruption of
this line.”* In addition to a visible tunical defect, the presence
of an intracavernous hematoma, seen on US as a hypoechoic
region surrounded by the echo dense corpora, can reliably
diagnose penile fracture.®! Hematomas can be exclusively intra-
cavernous in up to 60% of penile fractures.’ During evaluation
for penile fracture the location (proximal/mid/distal and dorsal/
ventral) and size of any observed fracture or hematoma should
be noted, and a mark should be placed on the overlying skin to
indicate the fracture location.’”®
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Limitations of US include its highly operator dependent
nature, ie specific expertise is required due to the rarity of penile
fractures. Additionally small tears in the tunica albuginea can
quickly be filled with clot that can be indistinguishable from
the tunica, leading to relative inaccuracy in diagnosis compared
to MRI.?% % Ultrasound also performs poorly in identifying
tunical rupture proximal to the base of the shaft.? Evaluation
of the urethra is also normally limited with US, as it is typically
collapsed within the spongiosum. However, identification of a
distended urethra is suspicious for urethral injury.” Air within
the corpora cavernosa is also suggestive of urethral rupture and
should be evaluated further.®>%

Magnetic resonance imaging. MRI is a potentially valuable
and highly accurate tool in the workup and diagnosis of penile
fracture. Compared to US, patients tend to physically tolerate
MRI better as there is no manipulation or direct pressure to
the penis. MR is also operator independent and is significantly
more accurate in detecting and localizing fracture.

On MRI the tunica albuginea has a low signal intensity on
standard T1 and T2-weighted images.”* %67 A penile fracture
can be diagnosed as a discontinuity in this low signal intensity
layer (fig.2).*% Additionally associated injuries such as hema-
toma and corpus spongiosum injury can be detected. Typically
a non-contrast MRI is sufficient to evaluate trauma to the
penis. 768

MRI is far more accurate than ultrasound in diagnosing
penile fracture. In multiple studies the sensitivity of MRI has
been found to be 100% in the detection of tunical tears, with a
negative predictive value of 100% and a mapping accuracy of
97% .2-27-45.%6 A dditionally MRI can be particularly helpful in
obtaining a diagnosis for patients who present with an atypical
history and/or examination findings suggestive of fracture. MRI
can detect up to 100% of tunical ruptures in these patients,
including those with negative ultrasonographic findings.* MRI
can also detect injuries to the corpora spongiosum, although its
diagnostic accuracy is far less than for rupture of the tunica. For
injuries to the urethra and corpora spongiosum MRI only has a
sensitivity of 60% and a specificity of 78.3%.* Thus, when histo-
ry and examination findings are suggestive of urethral injury,
cystoscopy or retrograde urethrography is recommended. The
major limitations of MRI are its expense, limited availability
in many emergency settings and time requirements involved.*
AUA guidelines suggest that MRI be limited to equivocal cases
in which ultrasound is negative.*

Retrograde urethrography and cystoscopy. Evaluation of
the urethra should be performed whenever there is suspicion
of involvement. RUG is typically used as a selective approach
for patients with urethral bleeding or gross hematuria, voiding
difficulty and bilateral corporal rupture confirmed by imaging
or surgery.>% 10182892 A alternative to RUG would be cystos-
copy at the time of surgery to visually inspect the urethra.
Cystoscopy in combination with appropriate surgical exposure
is often enough to confirm the diagnosis and has become the
more common practice.>* 4 Both AUA and EAU guidelines
suggest use of either cystoscopy or RUG at the time of surgical
intervention if there is concern for urethral injury, citing that
neither method is superior to the other and the urologist can
use what is most readily available.**

MANAGEMENT AND OUTCOMES

While penile fracture can be managed conservatively, multiple



Figure 2. Penile MRI in patient with equivocal presentation shows injury of tunica albuginea (red arrows) and corpus spongiosum

(blue arrow).

studies have shown that long-term outcomes are superior with
surgical intervention, which has become the standard of care.
Typical complications of penile fracture can include erectile
dysfunction, penile curvature, penile plaques and pain with
intercourse, the incidence of which are reduced with surgical
intervention.

Conservative management. Historically penile fracture was
treated without operative intervention. Specific methods of
conservative management vary between institutions but typi-
cally consist of pain control, penile splinting with a compres-
sive dressing, Foley catheterization or suprapubic catheter
placement, hot and cold compresses, estrogens or benzodi-
azepines to suppress erections, anti-inflammatory drugs and
antibiotics.'*% However, studies have confirmed that opera-
tive management provides superior outcomes and reduced
hospital stays,?3744.4:57.6 and patients should be counseled on
the increased rates of adverse outcomes with non-operative
management compared to surgery. In a large meta-analysis
patients managed conservatively had significantly more
complications than those undergoing surgical repair, including
increased rates of ED (22% vs 1.9%), penile curvature (17.1%
vs 2.8%), palpable penile plaques/nodules (19.1% vs 13.1%),
painful erections (5% vs 1.4%) and wound infection (2.3% vs
0.2%).% Patients who are conservatively managed also tend to
have longer hospitalizations, with a reported mean length of
stay of 5.2 days vs 3.3 days for surgically treated patients.”>*:
% If preoperative imaging and evaluation suggest an isolated
vascular injury, conservative management can be considered.'®
3 However, it is the opinion of the authors that the long-term
consequences of a negative exploration are far less compared
to a missed penile fracture.

It should be noted that there is no consensus on the manage-
ment of patients presenting with penile fracture following CCH
injection and some debate among experts as to whether surgical
intervention is required in these select patients.”>* The major-
ity of respondents (62%) in the SMSNA survey reported that

tissue quality at the time of repair of CCH related fractures was
worse than for the typical patient with penile fracture. Since
the rupture most often occurs at the site of injection in these
patients, there is often degradation of the tissue surrounding
the fracture site, which makes repair more difficult. In addition,
the effect of the collagenase on the tunica is not a static process,
and surgical repair may fail due to continued remodeling of the
CCH treated tissue. Given these findings, Beilan et al suggest
that in some cases surgical repair may necessitate significant
patch grafting, which may not be feasible for most urologists.*
In the SMSNA survey 33% of respondents managed these
patients conservatively and reported that both conservative
and surgical management had similar outcomes with regard
to post-fracture curvature, ED rates, and patient and physician
satisfaction.® Ultimately non-operative management of CCH
associated penile fracture can be considered by the treating
urologist based on clinical judgment. Because a minority of
post-CCH penile fractures occur away from the injection site,
it may be worthwhile to consider adjunctive imaging (US or
MRI) in these patients.

Surgical timing. Currently most clinicians perform penile
exploration and repair of the tunica within a few hours of
patient presentation, and this timing is generally recommend-
ed for patients with urethral injury.” !4 % However, recent
evidence suggests that in the absence of urethral injury a short
delay in proceeding to surgery may not be detrimental to the
patient and may allow for the case to be deferred to a more
specialized or experienced surgeon, for preoperative medical
optimization of the patient and/or for preoperative imaging to
be performed.' 2257 Studies examining the timing of surgi-
cal intervention in relation to long-term outcomes have shown
that even if surgery is delayed more than 24 hours from the time
of injury, there is little effect on the rates of ED, painful erec-
tions or penile curvature.'>”*7! Delaying surgical repair beyond
24 hours from the time of injury may slightly increase penile
curvature rates, although this curvature is typically reported as
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mild with no interference in sexual function.”

Surgical technique. The key principles of surgical management
in penile fractures are exposure, evacuation of the hematoma,
identification of the fracture site, ligation of bleeding vessels,
thorough wound toilet and débridement, suturing of tears in
the tunica albuginea and urethral repair if needed.® There are
multiple surgical incisions used with no clear consensus favor-
ing one approach over another. These include a subcoronal
circumferential (circumcising) incision, ventral penoscrotal
incisions, smaller longitudinal incisions directly over the defect,
inguinoscrotal incisions and lateral incisions.? !4 16:22.26:29.37.45.54.72
The most commonly used approach in the literature is a subcor-
onal circumferential (circumcising) incision with degloving of
the penile shaft (fig. 3). This method allows for evaluation and
repair of injuries to all 3 corporal bodies and is useful in cases
where the location of the tunical defect is unknown.?# If this
technique is used, it is generally recommended to perform a
circumcision in uncircumcised patients to prevent preputial
necrosis or other wound complications.’** Potential drawbacks
of this approach are that it often requires incision through
edematous tissue and hematoma, and typically requires exten-
sive dissection that can lead to neurovascular injury or skin
necrosis in some rare cases.”37!

Figure 3. Ligation of ruptured dorsal vein discovered after
subcoronal circumferential degloving incision.

Another commonly used approach is a penoscrotal incision,
which can be done in the midline or in a transverse fashion.
Because the majority of penile fractures occur ventrally or
laterally and in the proximal or mid shaft, this method allows
for good visualization of most fracture sites without the need
for extensive dissection and allows for visualization of all 3
compartments (fig. 4).1%2-5 It also can avoid edema within
the penile shaft or foreskin that would be encountered with
a circumcising incision. In cases where neither bilateral injury
nor urethral involvement is suspected and imaging confirms the
location of the fracture a direct longitudinal incision over the
fracture site provides an alternative approach that has shown
similar long-term outcomes.*>">7

Placement of a catheter is generally recommended before
surgical intervention in cases without suspicion of urethral
rupture in order to more easily identify the urethra intraopera-
tively and prevent iatrogenic injury.?-26:28-30.44.49.5470 Most authors
use either 2-zero or 3-zero absorbable sutures to repair the
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Figure 4. Midline penoscrotal incision reveals tunical rupture
(tagged with suture).

defect in the tunica in either a running or interrupted fashion.'>
13.22,26,44,47.49.52.73.74 It js the opinion of the authors that synthetic
absorbable sutures (eg polyglactin or polydioxanone) should
be used instead of chromic sutures, which are fast absorbing
and thus do not maintain their tensile strength nearly as long
as synthetic materials. There is some evidence that non-absorb-
able suture leads to a higher risk of palpable penile scarring, so
it is typically avoided.!* Regardless of the suturing method, it
is recommended that knots be inverted/buried to prevent the
formation of a palpable nodule.!!-30-46-57

Ligation of intracorporal vessels and excessive débridement
of any exposed erectile tissue should be avoided.* If bilateral
tunical rupture is discovered intraoperatively, the urologist
should evaluate the urethra as accompanying urethral injury
is likely. Urethral defects are typically repaired with 4-zero
or 5-zero absorbable sutures over a catheter, especially if an
end-to-end anastomosis is needed.!? 13:26.49.52.57.73.74 After tuni-
cal repair is complete some suggest injection of intracavernous
saline with or without methylene blue to assess for a leak in the
repair or a separate, previously unseen injury.® 2830 44.47.48

Postoperative management and outcomes. Postoperative
management typically involves abstinence from intercourse,
pain management and urinary diversion with a catheter in
cases of urethral injury. Patients are advised to abstain from
sexual intercourse for 4-6 weeks after their fracture.>2é 455457
7,7 Pain management may include cold compresses and anti-
inflammatory drugs in the postoperative period.? In cases not
complicated by urethral injury catheters are typically removed
on postoperative day 1.5:7 There is no consensus regarding
the duration of Foley catheterization following urethral repair,
but Foley catheters are generally recommended for 1-3 weeks
in these patients, with some authors suggesting that the dura-
tion of catheterization should vary based on the extent or sever-
ity of the urethral injury.? %2528 30. 44, 9.7 Pperj-catheter RUG
or a voiding cystourethrogram should be performed prior to
Foley removal in all patients who undergo urethral repair.*:
57 Although 24%-31% of these patients may have worsening
voiding symptoms following urethral repair, rates of urethral
stricture are low.?>26:7

While rates of post-repair ED have been established within
the literature, it should be noted that the degree of any dysfunc-
tion is typically mild for surgically repaired cases.'® Although
ED rates are typically low following surgically repaired penile



fracture, many patients will have sexual performance anxiety
and fear of recurrence of penile fracture, which can have a
negative impact on self-esteem and sexual relationships that
typically lasts for 12-24 months following injury.*>! There is no
standard follow-up protocol in the literature, and poor patient
compliance with follow-up is common. Patients should thus
be advised about early signs of long-term complications at the
time of surgical repair.

CONCLUSIONS

Penile fracture is an urgent urological issue. Diagnosis can
often be made based on history and physical examination alone
as patients typically present with penile hematoma and swell-
ing, rapid detumescence and an audible “snap” shortly after
direct blunt trauma to or bending of an erect penis. Patients
should be assessed for the presence of simultaneous urethral
injury. Adjunctive imaging, including either ultrasound or
MRUI, is most helpful in patients with an atypical presentation.
Although there is no consensus technique or approach, prompt
surgical management is recommended in order to reduce the
risk of long-term complications. Postoperatively patients should
abstain from intercourse for 4-6 weeks. In cases of concomi-
tant urethral injury urethroplasty with Foley catheterization is
recommended.

REFERENCES

1. Miller S and McAninch JW: Penile fracture and soft tissue
injury. In: Traumatic and Reconstructive Urology. Edited
by JW McAninch. Philadelphia: W. B. Saunders 1996; p 693.

2. Al Ansari A, Talib RA, Shamsodini A et al: Which is guilty
in self-induced penile fractures: marital status, culture or
geographic region? A case series and literature review. Int
J Impot Res 2013;25: 221.

3. Fetter TR and Gartman E: Traumatic rupture of penis.
Case report. Am J Surg 1936; 32: 371.

4. Morey AF, Brandes S, Dugi DD 3rd et al: Urotrauma:
AUA Guideline. J Urol 2014; 192: 327.

5. Kitrey ND, Djakovic N, Hallscheidt P et al: Guidelines:
Urological Trauma, Arnhem, The Netherlands: EAU
Guidelines Office 2018. Available at: http://uroweb.org/
guideline/urological-trauma/.

6. Rodriguez D, Li K, Apoj M et al: Epidemiology of penile
fractures in United States Emergency Departments: access
to care disparities may lead to suboptimal outcomes. J Sex
Med 2019; 16: 248.

7. Hinev A: Fracture of the penis: treatment and complica-
tions. Acta Med Okayama 2000; 54: 211.

8. Al-Shaiji TF, Amann J and Brock GB: Fractured penis:
diagnosis and management. J Sex Med 2009; 6: 3231.

9. Mirzazadeh M, Fallahkarkan M and Hosseini J: Penile
fracture epidemiology, diagnosis and management in Iran:
a narrative review. Transl Androl Urol 2017; 6: 158.

10. Phillips EA, Esposito AJ and Munarriz R: Acute penile

ACKNOWLEDGMENT

Figures 1, 3 and 4 were provided by Dr. Joel Gelman, Univer-
sity of California, Irvine.

DID YOU KNOW?

e  Penile fracture is an urgent urological issue. Surgical
repair is recommended to decrease the risk of long-
term complications and sequelae.

e Diagnosis of penile fracture can often be made based
on history and physical examination alone as patients
typically present with penile hematoma and swelling,
rapid detumescence, a palpable nodule on the penile
shaft and an audible “snap” shortly after direct blunt or
bending trauma to an erect penis.

e  Patients presenting with bilateral corporal rupture,
blood at the meatus or gross hematuria, or voiding dif-
ficulty should be assessed for the presence of simultane-
ous urethral injury.

e Penile fracture is an uncommon complication following
CCH injections for the treatment of Peyronie’s disease.
These patients may have an atypical presentation, and
surgical repair can be more difficult than in the index
patient with penile fracture.

e Foley catheters are recommended for 1-3 weeks if ure-
thral repair is required. Peri-catheter RUG or a voiding
cystourethrogram should be performed prior to Foley
removal in all patients who undergo urethral repair.

trauma and associated morbidity: 9 year experience at a
tertiary center. Andrology 2015; 3: 632.

11. Zargooshi J: Sexual function and tunica albuginea wound
healing following penile fracture: an 18-year follow-up
study of 352 patients from Kermanshah, Iran. J Sex Med
2009;6: 1.

12. Barros R, Schilze L, Ornellas AA et al: Relationship
between sexual position and severity of penile fracture. Int
J Impot Res 2017;29: 207.

13. Reis LO, Cartapatti M, Marmiroli R et al: Mechanisms
predisposing penile fracture and long-term outcomes
on erectile and voiding functions. Adv Urol 2014; 2014:
768158.

14. Kurkar A, Elderwy AA and Orabi H: False fracture of the
penis: different pathology but similar clinical presentation
and management. Urol Ann 2014; 6: 23.

15. Rivas JG, Dorrego JM, Hernandez MM et al: Traumatic
rupture of the corpus cavernosum: surgical management
and clinical outcomes. A 30 years review. Cent European J
Urol 2014; 67: 88.

16. Falcone M, Garaffa G, Castidlione F et al: Current manage-
ment of penile fracture: an up-to-date systematic review.
Sex Med Rev 2018; 6: 253.

17. Ishikawa T, Fujisawa M, Tamada H et al: Fracture of the
penis: nine cases with evaluation of reported cases in
Japan. Int J Urol 2003; 10: 257.

18. Bozzini G, Albersen M, Otero JR et al: Delaying surgi-
cal treatment of penile fracture results in poor functional

275



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
276

outcomes: results from a large retrospective multicenter
European study. Eur Urol Focus 2018; 4: 106.

Wong NC, Dason S, Bansal RK et al: Can it wait? A sys-
tematic review of immediate vs. delayed surgical repair of
penile fractures. Can Urol Assoc J 2017; 11: 53.

Zare Mehrjardi M, Darabi M, Bagheri SM et al: The role of
ultrasound (US) and magnetic resonance imaging (MRI)
in penile fracture mapping for modified surgical repair. Int
Urol Nephrol 2017; 49: 937.

Chung CH, Szeto YK and Lai KK: ‘Fracture’ of the penis:
a case series. Hong Kong Med J 2006; 12: 197.

Amer T, Wilson R, Chlosta P et al: Penile fracture: a meta-
analysis. Urol Int 2016; 96: 315.

Nason GJ, McGuire BB, Liddy S et al: Sexual function out-
comes following fracture of the penis. Can Urol Assoc J
2013;7: 252.

Mydlo JH: Surgeon experience with penile fracture. J Urol
2001;166: 526.

El-Assmy A, El-Tholoth HS, Abou-El-Ghar ME et al: Risk
factors of erectile dysfunction and penile vascular changes
after surgical repair of penile fracture. Int J Impot Res
2012;24: 20.

Hatzichristodoulou G, Dorstewitz A, Gschwend JE et al:
Surgical management of penile fracture and long term
outcome on erectile function and voiding. J Sex Med 2013;
10: 1424.

Sokolakis I, Schubert T, Oelschlaecger M et al: The role
of magnetic resonance imaging in the diagnosis of penile
fracture in real-life emergency settings: comparative analy-
sis with intraoperative findings. J Urol 2019; 202: 552.
Kamdar C, Mooppan UM, Kim H et al: Penile fracture:
preoperative evaluation and surgical technique for optimal
patient outcome. BJU Int 2008; 102: 1640.

Mazaris EM, Livadas K, Chalikopoulos D et al: Penile frac-
tures: immediate surgical approach with a midline ventral
incision. BJU Int 2009; 104: 520.

Nawaz H, Khan M, Tareen FM et al: Penile fracture: pre-
sentation and management. J Coll Physicians Surg Pak
20105 20: 331.

Carson CC 3rd, Sadeghi-Nejad H, Tursi JP et al: Analysis of
the clinical safety of intralesional injection of collagenase
clostridium histolyticum (CCH) for adults with Peyronie’s
disease (PD). BJU Int 2015; 116: 815.

Beilan JA, Wallen JJ, Baumgarten AS et al: Intralesional
injection of collagenase clostridium histolyticum may
increase the risk of late-onset penile fracture. Sex Med Rev
2018; 6: 272.

Yafi FA, Anaissie J, Zurawin J et al: Results of SMSNA
survey regarding complications following intralesional
injection therapy with collagenase clostridium histolyti-
cum for Peyronie’s disease. J Sex Med 2016; 13: 684.
El-Assmy A, El-Tholoth HS, Abou-El-Ghar ME et al: False
penile fracture: value of different diagnostic approaches
and long-term outcome of conservative and surgical man-
agement. Urology 2010; 75: 1353.

Dias-Filho AC, Fregonesi A, Martinez CAT et al: Can the
snapping sound discriminate true from false penile frac-
tures? Bayesian analysis of a case series of consecutively
treated penile fracture patients. Int J Impot Res 2019; doi:
10.1038/s41443-019-0199-7.

Koifman L, Barros R, Junior RA et al: Penile fracture:

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

diagnosis, treatment and outcomes of 150 patients. Urology
2010;76: 1488.

Yamagake KG, Tavares A, Padovani GP et al: Long-term
treatment outcomes between surgical correction and con-
servative management for penile fracture: retrospective
analysis. Korean J Urol 2013; 54: 472.

Bitsch M, Kromann-Andersen B, Schou J et al: The elas-
ticity and the tensile strength of tunica albuginea of the
corpora cavernosa. J Urol 1990; 143: 642.

Hsu GL, Brock G, Martinez-Pifieiro L et al: Anatomy and
strength of the tunica albuginea: its relevance to penile
prosthesis extrusion. J Urol 1994; 151: 1205.

Nane I, Tefekli A, Armagan A et al: Penile vascular abnor-
malities observed long-term after surgical repair of penile
fractures. Int J Urol 2004; 11: 316.

Jack GS, Garraway I, Reznichek R et al: Current treatment
options for penile fractures. Rev Urol 2004; 6: 114.
Agarwal MM, Singh SK, Sharma DK et al: Fracture of the
penis: a radiological or clinical diagnosis? A case series and
literature review. Can J Urol 2009; 16: 4568.

Tiirkay R, Yenice MG, Aksoy S et al: Contribution of MRI
to clinically equivocal penile fracture cases. Ulus Travma
Acil Cerrahi Derg 2016; 22: 549.

Gamal WM, Osman MM, Hammady A et al: Penile frac-
ture: long-term results of surgical and conservative man-
agement. J Trauma 2011; 71: 491.

Saglam E, Tarhan F, Hamarat MB et al: Efficacy of mag-
netic resonance imaging for diagnosis of penile fracture: a
controlled study. Investig Clin Urol 2017; 58: 255.

Morey AF and Zhao LC: Genital and lower urinary tract
trauma. In: Campbell-Walsh Urology, 11th ed. Edited by
AJ Wein, LR Kavoussi, A Partin et al. Philadelphia: Else-
vier 2016; chap 101, p 2379.

Dell’Atti L, Scarcella S, Talle M et al: Simultaneous cur-
vature correction at the time of the penile fracture repair:
surgical and functional outcomes. Res Rep Urol 2019; 11:
105.

Mydlo JH, Hayyeri M and Macchia RJ: Urethrography
and cavernosography imaging in a small series of penile
fractures: a comparison with surgical findings. Urology
1998;51: 616.

Gedick A, Kayan D, Yamis S et al: The diagnosis and
treatment of penile fracture: our 19-year experience. Ulus
Travma Acil Cerrahi Derg 2011;17: 57.

Bolat MS, Ozen M, Onem K et al: Effects of penile fracture
and its surgical treatment on psychosocial and sexual func-
tion. Int J Impot Res 2017; 29: 244.

Barros R, Schul A, Ornellas P et al: Impact of surgical
treatment of penile fracture on sexual function. Urology
2019; 126: 128.

Beysel M, Tekin A, Giirdal M et al: Evaluation and treat-
ment of penile fractures: accuracy of clinical diagnosis and
the value of corpus cavernosography. Urology 2002; 60:
492.

Feki W, Derouiche A, Belhaj K et al: False penile fracture:
report of 16 cases. Int J Impot Res 2007;19: 471.

el-Assmy A, el-Tholoth HS, Mohsen T et al: Does timing of
presentation of penile fracture affect outcome of surgical
intervention. Urology 2011; 77: 1388.

Kropman RF, Venema PL and Pelger RC: Traumatic
rupture of the suspensory ligament of the penis. Case



56.

57.

8.

59.

60.

61.

62.

63.

64.

65.

report. Scand J Urol Nephrol 1993;27: 123.

Greear GM, Koprowski CJ and Hsieh TC: Managing com-
plications of collagenase Clostridium histolyticum (CCH)
injection. World J Urol 2020; 38: 287.

Rees RW, Brown G, Dorkin T et al: British Association of
Urological Surgeons (BAUS) consensus document for the
management of male genital emergencies—penile frac-
ture. BJU Int 2018; 122: 26.

Karadeniz T, Topsakal M, Ariman A et al: Penile fracture:
differential diagnosis, management and outcome. Br J Urol
1996; 77: 279.

Morey AF, Metro MJ, Carney KJ et al: Consensus on geni-
tourinary trauma: external genitalia. BJU Int 2004; 94: 507.
Hassali MA, Nouri AI, Hamzah AA et al: Role of penile
doppler as a diagnostic tool in penile fracture.J Med Ultra-
sound 2018; 26: 48.

Metzler IS, Reed-Maldonado AB and Lue TF: Suspected
penile fracture: to operate or not to operate? Transl Androl
Urol 2017; 6: 981.

Cozzi D, Verrone GB, Agostini S et al: Acute penile trauma:
imaging features in the emergency setting. Radiol Med
2019; 124: 1270.

Avery LL and Scheinfeld MH: Imaging of penile and
scrotal emergencies. Radiographics 2013; 33: 721.

Nicola R, Carson N and Dogra VS: Imaging of traumatic
injuries to the scrotum and penis. AJR Am J Roentgenol
2014;202: W512.

Napier D: The role of ultrasound in the diagnosis of penile

66.

67.

68.

69.

70.

71.

72.

73.

74.

fracture. Sonography 2019; 6: 15.

Guler I, Odev K, Kalkan H et al: The value of magnetic
resonance imaging in the diagnosis of penile fracture. Int
Braz J Urol 2015; 41: 325.

Abualruz AR, O’Malley R, Ponnatapura J et al: MRI of
common penile pathologies and penile prostheses. Abdom
Radiol (NY) 2019; doi: 10.1007/s00261-019-02080-6.
Esposito AA, Giannitto C, Muzzupappa C et al: MRI of
penile fracture: what should be a tailored protocol in emer-
gency? Radiol Med 2016; 121: 711.

Yapanoglu T, Aksoy Y, Adanur S et al: Seventeen years’
experience of penile fracture: conservative vs. surgical
treatment. J Sex Med 2009; 6: 2058.

Kozacioglu Z, Ceylan Y, Aydogdu O et al: An update of
penile fractures: long-term significance of the number of
hours elapsed till surgical repair on long-term outcomes.
Turk J Urol 2017; 43: 25.

Nasser TA and Mostafa T: Delayed surgical repair of penile
fracture under local anesthesia. J Sex Med 2008; 5: 2464.
Mao YS, Hua B, Pan WX et al: Surgical repair of the tunica
albuginea for penis fracture: selection of incision. Zhong-
hua Nan Ke Xue 2018; 24: 331.

Abolyosr A, Moneim AE, Abdelatif AM et al: The man-
agement of penile fracture based on clinical and magnetic
resonance imaging findings. BJU Int 2005; 96: 373.

Barros R, Silva M, Antonucci V et al: Primary urethral
reconstruction results in penile fracture. Ann R Coll Surg
Engl 2018;100: 21.

277



Study Questions Volume 39 Lesson 27

278

A 42-year-old man with a history of Peyronie’s disease is
seen in the emergency department with penile bruising,
swelling and pain sustained during intercourse. Twelve
days ago this patient underwent intralesional collagenase
clostridium histolyticum injection for the treatment of a
left lateral penile curvature. Penile US confirms the pres-
ence of a tunical rupture. The most likely intraoperative
finding is

rupture of right corpora, normal tissue quality
rupture of right corpora, poor tissue quality

rupture of left corpora, normal tissue quality

rupture of left corpora, poor tissue quality

e o

The strongest predictor of concomitant urethral injury in a
patient with penile fracture is

voiding difficulty

blood at the meatus

bilateral corporal rupture

injury sustained during vigorous sexual activity

po o

A 48-year-old man is seen in the emergency department
roughly 60 hours after sustaining an injury to his penis
during sexual intercourse. He reports that he had pain and
quickly developed penile bruising but did not immediately
lose his erection and did not hear an audible sound at the
time of injury. On examination he has ecchymosis of the
penile shaft, scrotum and perineum. The next step is
a. wrap the penis with a compressive dressing and
discharge with pain medications and estrogen therapy

b. penile ultrasound with Doppler

c. penile MRI

d. take emergently to the operating room for explora-
tion

A 35-year-old man is seen in the emergency department

with penile ecchymosis, swelling and pain. He heard a

“snapping” sound during intercourse and rapidly lost

his erection. He reports that he has voided without diffi-

culty and denies gross hematuria. A penile ultrasound is

performed and confirms a ventral right corporal rupture

with an incidental finding of air bubbles within the right

corporal body. What is the most appropriate next step in

management?

a. immediate surgical repair with no need for evaluation
of the urethra

b. immediate surgical repair with cystoscopy or
urethrography at the time of surgery

c. immediate surgical repair with evaluation of the
urethra only if intraoperative concern for injury

d. delayed surgical repair with evaluation of the urethra
if patient develops voiding symptoms

The most common long-term sequela of penile fracture in
surgically repaired patients is

erectile dysfunction

penile curvature

palpable penile plaque or nodule

pain with erections

po o
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