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INTRODUCTION

Penile fracture is the traumatic rupture of the corpus cavernosum. Traumatic rupture of the penis is relatively uncommon and is considered a urologic emergency. 

Sudden blunt trauma or abrupt lateral bending of the penis in an erect state can break the markedly thinned and stiff tunica albuginea, resulting in a fractured penis. One or both corpora may be involved, and concomitant injury to the penile urethra may occur. Urethral trauma is more common when both corpora cavernosa are injured. 

The diagnosis of penile rupture can usually be made solely on the basis of history and physical examination findings; however, in equivocal cases, diagnostic cavernosography or MRI should be obtained. Concomitant urethral injury must be considered; therefore, preoperative retrograde urethrographic studies should generally be performed. 

History of the Procedure: Historically, conservative management was considered the treatment of choice for penile fractures. Conservative therapy consisted of cold compresses, pressure dressings, penile splinting, anti-inflammatory medications, fibrinolytics, and suprapubic urinary diversion with delayed repair of urethral injuries. 

This concept has fallen into disfavor because of the high complication rates (29-53%) of nonoperative therapy. Complications of conservative management included missed urethral injury, penile abscess, nodule formation at the site of rupture, permanent penile curvature, painful erection, painful coitus, erectile dysfunction, corporourethral fistula, arteriovenous fistula, and fibrotic plaque formation. 

Primary goals of surgical repair are to expedite the relief of painful symptoms, prevent erectile dysfunction, allow normal voiding, and minimize potential complications from delay in diagnosis. 

Currently, the vast majority of authors favor immediate surgical repair, citing fewer complications, increased patient satisfaction, shorter hospital stays, and better outcomes. 

Problem: Penile fracture is defined as a rupture of the tunica albuginea of the corpus cavernosa when the penis is in a fully erect state. 

Frequency: To date, the number of reported cases in the published literature is estimated to be fewer than 300. Trauma during sexual relations is reported to be responsible for approximately one third of all cases; the female-dominant position is most commonly reported. The incidence of concomitant urethral injury in reported cases is 10-38%. 

Etiology: In the Western Hemisphere, the injury most commonly occurs during sexual intercourse when the penis slips out of the vagina and strikes the perineum or the pubic symphysis. Other potential causes include industrial accidents, masturbation, gunshot wounds, or any other mechanical trauma that causes forcible breaking of an erect penis. 

In Middle Eastern countries, the injury more commonly occurs secondary to penile manipulation to achieve detumescence. Additional rare etiologies include turning over in bed, a direct blow, forced bending, or hastily removing or applying clothing when the penis is erect. 

Pathophysiology: The penis is composed of 3 bodies of erectile tissue: the corpus cavernosum (left and right) and the corpus spongiosum. Both corpora cavernosa are contained by the tunica albuginea. All three corpora are surrounded individually by Buck fascia. 

All three corporal cylinders are capable of considerable enlargement with sanguinous engorgement during normal erection. The corpora cavernosa are composed of sinusoids that fill with arterial blood during erection. 

The internal pudendal arteries provide the blood supply to the penis and the urethra. Each artery divides into the dorsal penile artery, the cavernosal artery, and the bulbourethral artery. The cavernosal artery supplies the corpus cavernosum. 

In the flaccid state, injury to the penis is rare because of the mobility and flexibility of the organ. During an erection, the arterial inflow to the penis causes the erectile bodies to enlarge longitudinally and transversely. This causes the flaccid penis to become fully erect and less mobile. 

As the penis changes from a flaccid state to an erect state, the tunica albuginea thins from 2 mm to 0.25-0.5 mm, stiffens, and loses elasticity. The expansion and stiffness of the tunica albuginea impede venous return and are responsible for maintaining tumescence during male erection. 

Sudden direct trauma to the penis or an abnormal bending of the penis in an erect state can cause a transverse tear of the tunica albuginea as well as possible laceration of the corpus cavernosum. This may result in penile laceration and urethral injury. 

Clinical: The clinical presentation of a penile fracture is often fairly straightforward. Most affected patients report penile injury coincident with sexual intercourse. Patients usually report that the female partner was on top, straddling the penis. During sexual relations, the penis slipped out, hitting the perineum or the pubis of the female partner. Patients sometimes report that they were having sexual relations on a desk (with the patient on top) and the penis slipped out, hitting the edge of the desk. 

Patients describe a popping, cracking, or snapping sound with immediate detumescence. They may report minimal to severe sharp pain, depending on the severity of injury. 

Upon physical examination, evidence of penile injury is self-evident. In a typical penile fracture, the normal external penile appearance is completely obliterated because of significant penile deformity, swelling, and ecchymosis (the so-called eggplant deformity). 

Upon inspection, significant soft tissue swelling of the penile skin, penile ecchymosis, and hematoma formation are apparent. The penis is abnormally curved, often in an S shape. The penis is often deviated away from the site of the tear secondary to mass effect of the hematoma. If the urethra has also been damaged, blood is present at the meatus. 

If the Buck fascia is intact, penile ecchymosis is confined to the penile shaft. If the Buck fascia has been violated, the swelling and ecchymosis are contained within the Colles fascia. In this instance, a "butterfly-pattern" ecchymosis may be observed over the perineum, scrotum, and lower abdominal wall. 

The fractured penis is often quite tender to the touch. Because of the severity of pain, a comprehensive penile examination may not be possible. However, the physician may appreciate a "rolling sign" when a judicious examination is performed on a cooperative patient. A rolling sign is the palpation of the localized blood clot over the site of rupture. The clot may be felt as a discreet firm mass over which the penile skin may be rolled. 

Patients with concomitant urethral trauma report hematuria with postinjury voiding. Approximately 30% of men with penile fractures demonstrate blood at the meatus. Some patients may also complain of dysuria or experience acute urinary retention. Retention may be secondary to urethral injury or periurethral hematoma that is causing a bladder outlet obstruction. Urinary extravasation may be a late complication of unrecognized urethral injury. Successful voiding does not exclude urethral injury; therefore, a retrograde urethrogram is required any time a urethral injury is suspected. Signs and symptoms of urethral injury are as follows: 

· Blood at the meatus 

· Gross hematuria 

· Microscopic hematuria (>5 RBCs per high-power field) 

· Dysuria 

· Urinary retention
INDICATION

Indications for immediate surgical intervention include the presence of obvious clinical signs and symptoms of penile fracture. Diagnostic imaging studies are not normally required in this setting. Surgery is also warranted if diagnostic cavernosography or MRI findings are equivocal but clinical findings are consistent with penile fracture. 
RELEVANT ANATOMY AND CONTRAINDICATIONS

Relevant Anatomy: The penis is divided into 3 parts. The root lies under the pubic bone and provides stability when the penis is erect. The body comprises the major portion of the penis and is composed of 2 cavernosal bodies and a corpus spongiosum. The urethra traverses the corpus spongiosum to exit through the meatus. The 2 cavernosal bodies (ie, corpus cavernosa, erectile bodies) produce erections when filled with blood. The glans is the distal expansion of the corpus spongiosum. The loose skin of the prepuce normally covers the glans of an uncircumcised penis. 

The penis is innervated by the left and right dorsal nerves, which are the main sensory nerve supply. The penis is also innervated by branches of the pudendal nerve. 

The penis is a highly vascular organ and is supplied by the internal pudendal artery. The internal pudendal artery rises from the internal iliac artery (ie, hypogastric artery), which then branches into the deep artery of the penis, the bulbar artery, and the urethral artery. The deep artery of the penis becomes the cavernosal arteries, which supply the entire corpus cavernosum. The urethral artery supplies the glans penis and corpus spongiosum. The bulbar artery supplies the bulbar urethra and the bulbospongiosus muscle. 

Contraindications: Contraindications to surgical therapy include patients who cannot tolerate general anesthesia and patients with a history of penile trauma but completely normal findings upon physical examination. 
	

	Lab Studies: 
· Laboratory tests specific for diagnosing penile fracture do not exist; however, the presence of blood at the meatus or microscopic hematuria upon urinalysis should raise the index of suspicion for a possible urethral injury.

Imaging Studies: 
· Penile cavernosography demonstrates extravasation of contrast material from the corpus cavernosum into the penile soft tissues, indicating a laceration of the tunica albuginea.

· Retrograde urethrograms demonstrate extravasation of contrast material from the urethra into the penile soft tissues, indicating a urethral injury.
TREATMENT

Medical therapy: Medical therapy must be instituted in preparation for surgical therapy. If penile reconstruction must be delayed in the setting of a urethral injury, suprapubic urinary diversion may be performed. If surgical therapy must be delayed, initial medical therapy consists of cold compresses, pressure dressings, and anti-inflammatory medications, followed by definitive surgical therapy. 

Surgical therapy: The goals of surgical therapy are to restore the penis to its original state prior to injury, prevent erectile dysfunction, and allow normal voiding. In the reported literature, surgical therapy has consistently resulted in fewer complications. Principles of surgical therapy are as follows: 

· Optimize the surgical exposure. 

· Evacuate the hematoma. 

· Identify the site of injury. 

· Correct the defect in the tunica albuginea. 

· Repair the urethral injury.

Three types of incisions are generally employed for the repair of penile trauma: incision directly over the defect, circumscribing-degloving incision, and inguinal-scrotal incision. 

An incision directly over the identified defect in the corpus cavernosum allows minimal dissection of neurovascular bundles but does not afford complete evaluation of both the corpora cavernosa and the corpus spongiosum. The authors do not advocate this type of entry. A circumferential-degloving incision begins 1 cm proximal to the coronal sulcus and affords excellent exposure. However, decreased penile sensation has been reported with this type of incision. The inguinal-scrotal incision provides excellent exposure of the base, root, and dorsal surfaces of the penis. If necessary, the entire penis may be everted inside out to maximize surgical exposure. 

At the authors’ institution, a circumferential-degloving incision is routinely employed with excellent results. On occasion, the authors have also used an inguinal-scrotal incision for more complex lacerations located near the base of penis. 

Preoperative details: The use of perioperative antibiotics varies among authors, with no clear consensus. The authors routinely administer broad-spectrum intravenous antibiotics (eg, cefazolin) 1 hour before surgery. Informed consent that outlines the risks is obtained. Risks include but are not limited to bleeding, infection, erectile dysfunction, penile curvature, decrease in penile sensation, and the possible need for circumcision. The patient must be informed that erectile dysfunction may result because of the nature of injury rather than the operation itself. 

Intraoperative details: The patient is placed in a supine position. The lower abdomen and genitalia are prepared and draped in a sterile fashion. 

A circumferential incision is made. The incision is carried through the dartos fascia and down to the Buck fascia. The penis is degloved to the base of the penis, taking care not to injure the dorsal neurovascular bundle. 

A thorough inspection of both corpora cavernosa and the corpus spongiosum is performed. If both corpora are injured, the corpus spongiosum must be carefully inspected because of the high associated incidence of urethral injury. If the corpus spongiosum is involved, both corpora cavernosa must be thoroughly examined for possible injury. 

The presence of corporal hematoma is strongly suggestive of an injury to the tunica. Upon encountering a corporal hematoma, the Buck fascia is opened and the hematoma is evacuated. Upon evacuating the hematoma, a defect in the tunica will be quite apparent. 

Freshen the edges of the tunica albuginea. The type and method of suture repair of the tunica albuginea varies widely, but all authors insist on a watertight closure. The authors use 1-0 braided nonabsorbable suture in an interrupted fashion. Invert the sutures so that the knots will not be palpable. Alternatively, a 2-0 delayed absorbable suture such as PDS may be used. 

At this juncture, an artificial saline-induced erection may be induced to test for watertight integrity. Close the fascia. Suture the penile shaft skin to the coronal skin with 3-0 chromic sutures in an interrupted fashion. Typically, drains are not required. 

Partial and complete urethral transections that are clean require a primary anastomosis over a catheter and urinary diversion via a suprapubic tube. Close the urethral defect with 4-0 chromic sutures in an interrupted fashion, and leave an indwelling urethral catheter for 2-3 weeks. 

If a devitalized urethral segment is identified, minimal judicious debridement may be performed. If a complete tear is noted, mobilize the urethra proximally and distally. Spatulate the proximal and distal ends of the urethra, and insert a urethral catheter. Approximate the urethral margins with 5-0 PDS sutures in an interrupted fashion. 

Postoperative details: The patient is discharged with pain medications and oral antibiotics 1-3 days after the operation. If no urethral injury was detected intraoperatively, the Foley catheter is removed prior to discharge. Light compressive dressings are applied for one week. 

Some authors advocate formal suppression of spontaneous erections with diazepam or stilboestrol. Others believe that the painful stimuli are sufficient control to prevent spontaneous erections, and the sedating effects of the medication may be avoided. In the authors’ clinical experience, spontaneous erections are not encountered after this type of penile reconstruction. 

Patients should abstain from sexual relations for 6-8 weeks. 

Follow-up care: For patients with urethral reconstruction, the urethral catheter may be removed in 2-3 weeks. After removal of the urethral catheter, a retrograde urethrogram should be obtained in a gentle fashion. Alternatively, a voiding cystourethrogram may be performed via the suprapubic tube. The suprapubic tube may be removed once complete healing of the urethra has been radiographically documented. 
COMPLICATIONS

Potential complications of penile fracture include erectile dysfunction (which may result from a cavernosospongiosal fistula), abnormal penile curvature, painful erection, formation of fibrotic plaques, penile abscess, urethrocutaneous fistula, corporourethral fistula, and painful nodules along the site of injury. 

Patients treated with conservative management have a significantly higher incidence of complications compared to those treated with prompt surgical therapy. 
OUTCOME AND PROGNOSIS

Penile fracture is a urologic emergency that may have devastating physiologic and psychologic consequences. However, with prompt diagnosis and expedient surgical management, outcomes remain excellent and complications are minimal. 
FUTURE AND CONTROVERSIES

Some debate surrounds the usefulness of imaging studies in diagnosing cavernosal injury. Most authors report accurate diagnoses without any imaging studies. MRI is too costly, and the accuracy of penile ultrasound often depends on the operator. 

The most recent debate surrounds the use of penile cavernosography. A significant incidence of false-negative findings exists, and risks of tissue reaction to the contrast material and increased corporal fibrosis also exist. Most authors report using penile cavernosography if physical examination findings are equivocal but the history indicates a possible injury. In most cases, prompt surgical exploration should be accomplished in lieu of preliminary penile imaging (other than urethrography). 
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