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Efficacy of magnetic resonance imaging for
diagnosis of penile fracture: A controlled study
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Purpose: To evaluate the diagnostic value of magnetic resonance imaging (MRI) in patients with suspected penile fracture.
Materials and Methods: A total of 122 patients admitted to our inpatient clinic with a suspicion of penile fracture following a re-
cent history of penile trauma and who underwent surgical exploration were included this study. A thorough physical examination,
a detailed medical history, description of the trauma, and preoperative International Index of Erectile Function (lIEF) scores were
obtained for each patient prior to surgery. Thirty-eight of these patients were evaluated with MRI before the surgical exploration.
Intraoperative findings were also recorded. Physical findings and IIEF scores were also recorded at postoperative 6 months.
Results: The mean age of our patient group was 36.5+12.3 years. Penile fracture was detected in 105 of 122 patients in whom
surgical exploration was performed owing to a suspected diagnosis. The mean time interval from penile trauma to hospital admit-
tance was 9.9£15.1 hours. No cavernosal defect was detected in 9 of 84 patients (10.7%) who were not evaluated with MRI prior to
surgery. Compared with surgical exploration, MRI findings showed 100% (30 of 30) sensitivity and 87.5% (7 of 8) specificity in the
diagnosis of penile fracture. MRI had a high negative predictive value of 100% (7 of 7) and a positive predictive value of 96.7% (30
of 31) with just 1 misdiagnosed patient.

Conclusions: MRl is a reliable diagnostic tool in the diagnosis of penile fractures. Compared to history and physical findings taken
all together, the high sensitivity and specificity of this imaging technique can decrease the number of unnecessary surgical explo-
rations.
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INTRODUCTION

Penile fracture is defined as a disruption of the tunica
albuginea with a corporeal tear occurring after a blunt
trauma directed to an erect penis. Fracture typically occurs
when the penis comes out from the vagina and hits the
pubic bone or perineum during sexual intercourse [1] Well-
known physical findings and patient history reveal the

diagnosis in most cases, and additional imaging methods
are usually not necessary. However, false penile fracture
is also reported in patients who present with penile
swelling, ecchymosis, and rapid detumescence after blunt
penile trauma and report hearing a snap sound, which
is typical of a penile fracture. In these circumstances,
surgical exploration or additional imaging modalities can
be considered [1] As a differential diagnosis, rupture of the
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penile superficial dorsal vein can be treated conservatively
[2] Cavernosography or penile ultrasonography can help in
diagnosis, but these methods are mainly operator-dependent
and have high false-negative rates [1] Magnetic resonance
imaging (MRI) has much better soft tissue imaging quality
and can show tunical tears noninvasively [2]

The aim of this study was to evaluate the diagnostic
value of MRI in patients with suspected penile fracture.

MATERIALS AND METHODS

Between January 2005 and July 2015, 122 male pati-
ents were admitted to our Emergency Department with
a suspected penile fracture. All patients underwent a
surgical exploration. Preoperatively, MRI had been done
in 38 patients (study group) to locate the tunical tear. The
remaining 84 patients were explored without preoperative
MRI (control group). The study was approved by the
Institutional Ethics Committee of our facility (date:
19/12/2013; number: 89513307/1009/232). All authors had full
access to the data and take responsibility for the integrity of
the data. All authors read and approved the manuscript as
written.

1. MRI and evaluation

Preoperative MRI was done in our radiology clinic with
our clinical consultation service after admission to the
emergency department. Magnetic resonance (MR) images
were obtained at 15 MR Tesla units with the patient's penis
laid and fixed on his abdomen dorsally. Coronal, axial, and
sagittal images were obtained. Fracture was defined as
hematoma with discontinuity of the low signal intensity in
the tunica albuginea. Analyses of these images were done by
the radiology clinic in our hospital.

2, Physical examination

Time from fracture to hospital admission, ecchymosis
of the penis, palpation of the fracture line, presence of
penile hematoma, urethrorrhagia, penile deviation, hearing
of a snap sound, intraoperative findings such as incision
type, presence of a cavernosal tear, and if present the
location and length of the tear and additional urethral
damage were recorded. Patients in whom preoperative MR
images were obtained (n=38) were asked to complete the
International Index of Erectile Function (IIEF) questionnaire
preoperatively and at 6 months postoperatively. Postoperative
physical examinations were also recorded at 6 months.
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3. Statistical analysis

IBM SPSS Statistics ver. 21.0 (IBM Co., Armonk, NY,
USA) was used for the statistical analysis. Statistical data
were presented as means+standard deviations. Normal
distributions of variables were analyzed with the one-
sample Kolmogorov Smirnov Test. Comparisons between
groups were carried out by using chi-square, Mann-Whitney
U-test, and Student t-test with a p-value <0.05 considered
statistically significant.

RESULTS

1. Patient demographics and comparison
between groups

The etiologies of penile fracture cover a wide spectrum
because of differences in patient-dependent history. Detailed
history taking showed that 38% of 122 patients reported
miscellaneous causes of fracture and 30% reported a fracture
incident during sexual intercourse. A common cause of frac-
ture in the Middle East, “manual bending of erect penis,”
was the third most frequent cause in 27% of patients (Table
1).

Patient age, time to hospital admission after incidence,
and penile rupture size were not statistically different
between the MRI and the control groups (p=0.052, p=0.4086,
and p=0286, respectively).

2. Effect of etiology on fracture location
The most common causes of fracture were analyzed

by chisquare test according to the location of the tunical
tear. Evaluation of 122 patients showed that there was
no statistically significant difference between fracture
localization and cause (p=01365) (Table 2).

3. Postoperative physical findings and IIEF score

after surgery

The postoperative physical findings of the 38 patients
in the MRI group revealed normal postoperative changes.
Mean preoperative and postoperative IIEF scores were 232+
25 and 225+36, respectively (p=0.09). Five patients (13.2%)
reported mild penile deviation of less than 30 degrees and
not leading to difficulty with sexual intercourse. One patient
(26%) also reported a hard nodule underneath the penile
skin that was caused by the suture material

Evaluation of the ITEF scores revealed that 7 of 38
patients (18.4%) had lower scores in the postoperative
assessment. All of these 7 patients also had a score less than
25 in the preoperative setting. Time to hospital admission
and rupture size did not significantly affect postoperative
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Table 1. Demographics and findings in the magnetic resonance imaging (MRI) and control groups

Variable MRI group (n=38) Control group (n=84) p-value
Age (y) 40.55+14.2 (19-79) 34.71+11 (15-77) 0.052°
Hospital admission (h) 13.2+20 (0.5-96) 8.4+12(1-75) 0.4086°
Rupture size (cm) 1.76+0.65 (0.5-3) 1.72+0.64 (0.5-3) 0.286°
Etiology
Sexual intercourse 23 (60) 14(16)
Manual bending of erect penis 7(18) 26 (31)
Roll/fall over trauma 2(5) 0(0)
Masturbation 1(3) 3(3)
Miscellaneous 5(13) 41 (49)
Side
Left 13 (43) 25(33)
Right 16 (53) 48 (64)
Bilateral 1(3) 2(3)
Location
Distal 6 (20) 8(11)
Midpenile 5(16) 44 (58)
Proximal 19 (63) 23(30)
Values are presented as meanzstandard deviation (range) or number (%).
*:Mann-Whitney U-test. *:Student t-test.
Table 2. Etiology and fracture location
Localization - EtI_OIOQy : :
Sexual intercourse Manual bending of erect penis Miscellaneous
Proximal 13 14 17
Midpenile 6 14 29
Distal 5 4 5

TIEF score (p=0.9655 and p=0.3831, respectively).

4. Effect of MRI findings on diagnosis and treatment

MRI findings revealed penile fracture in 31 of 38
patients. Only 1 of the 31 patients had no tunical tear in
surgical exploration. In all 7 patients who were diagnosed
as having no tunical rupture by MRI, the diagnosis was
confirmed by surgical exploration. However, 11% (9 of 84) of
the patients in the control group were not found to have a
penile rupture in surgical exploration (Table 3, Fig. 1).

Compared with surgical exploration, the MRI findings
showed 100% sensitivity and 87.5% specificity in the diag-
nosis of penile fracture. MRI had a high negative predictive
value of 100% and a positive predictive value of 96.7% with
just 1 misdiagnosed patient.

In surgical exploration with the help of MRI findings,
fracture localization was determined and a lateral incision
was made above the fracture line in 5 patients, a penoscrotal
incision was made in 8 patients, and a circumferential
degloving incision was made in 25 patients to access the
fracture site.

Investig Clin Urol 2017;58:255-260.

DISCUSSION

Penile fracture occurs with expansion of the corpus
cavernosum and thinning of the tunica albuginea. As a
result, it leads to an albuginea that is more vulnerable to
external trauma [3] Penile fracture is an emergency that
needs surgical intervention. Clinical history and physical
findings may not be adequate to diagnose this situation;
there are several reports of other pathologies that mimic
penile fracture. It can be difficult for many urologists
to make an appropriate diagnosis because the physical
and history findings may differ in each patient. Surgical
exploration remains a safe and reliable option in all cases,
but preoperative imaging techniques can help to make a
diagnosis and avoid unnecessary surgical explorations.

The etiology of penile fracture can differ geographically.
In Western countries, sexual intercourse has been reported
as the most common cause [4] Zargooshi [5] reported a 352
patient series from Iran in which manual bending of the
erect penis was found to be the most common cause in 76%
of patients. In our study, we found results comparable with
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Table 3. Comparison between magnetic resonance imaging (MRI) findings and surgical exploration

Surgery finding

MRI finding = =
Positive Negative Total
Positive 30 1 31
Negative 0 7 7
Total 30 8 38

those in the literature, with sexual intercourse (30%) and

manual bending of the erect penis (27%) as common causes.
However, we had to define a majority (37%) of etiologies as
“miscellaneous” because the patients' reports about the cause
varied widely.

Asgari et al. [6] reported penile curvature and painful
sexual intercourse in patients who were surgically treated
48 hours after the incident. Another study with 3 patients
reported that erection was normal and straight after
surgical correction that was delayed by 24 to 40 hours [7] El-
Assmy et al. [8] reported no difference in late complications
with 113 months of follow-up between 31 patients who
underwent surgical treatment after admission more than 24
hours (mean, 44 hours) after the incident and patients who
were admitted early. A recent study revealed mild erectile
dysfunction or penile curvature in 29 patients with a mean
admission time after incidence of 55 hours [9] In our study,
we also found no significant effect on postoperative erectile
function of late admission to the hospital. IIEF scores
remained the same in 9 patients who were admitted 12 to
96 hours after incidence; 1 patient developed lower urinary
tract symptoms.

In the largest study ever with 352 patients, Zargooshi [5]
reported that the most common location of ruptures caused
by manual bending of the erect penis (taghaandan practice)

258

www.icurology.org

Fig. 1. Magnetic resonance images
showing penile rupture. (A) Coronal
plane image of a proximal corporal rup-
ture (arrow). (B) Axial plane image of a
midpenile corporal rupture (arrow).

in Iran is proximal. We found no statistically significant
difference between fracture etiology and tear location in 122
patients.

Surgical degloving of the penis with a circumferential
incision is the most used technique for exploring the corpora
cavernosum and penile urethra. However, this technique
can cause additional morbidity by diffuse swelling of the
Dartos fascia [3] Penoscrotal incision can be an adequate
approach, whereas nearly two-thirds of fractures are located
proximally [10,11] We chose the incision technique in 41% of
our patients (13 of 31) according to the tear location seen on
MRI, and adequate exploration was accomplished.

Diagnosis of penile fracture mainly depends on clinical
history and physical examination findings, but there are
also helpful diagnostic tools such as cavernosography,
urethrography, ultrasonography, and MRL Cavernosography
and urethrography are easy to perform but are invasive,
and complications such as priapism, allergic reaction,
infection, and contrast medium allergy have been reported
[49] A little thrombus can occlude a small tunical tear and
this can cause falsenegative results in cavernosography [12]
Urethrography has also limitations and may not detect an
urethral tear in every case [4]

Ultrasound is a very useful technique in the diagnosis
of penile fracture. Several studies have reported this
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modality to be a safe, fast, and low-cost technique [13,14] Lee
et al. [15] reported a series of 32 patients who underwent
ultrasound before surgery confirmed tunical rupture. For
tunical rupture with small tears, however, evaluation may
be difficult with sonography. The thrombus may close the
defect and ultrasound may not differentiate the normal
tunica albuginea from the defect area [16]

MRI can be used in the diagnosis of penile fracture
because it can show tissue intensity perfectly and can
provide multiplanar images [17] It also has some limitations,
however, such as cost and availability in every center. MRI is
especially useful for showing unity of the tunical albuginea,
the length of a tunical tear, and the location and presence
of a tear in cases in which ultrasound may not provide
adequate information [18] Additionally, MRI can show
adjacent tissue damage such as to the urethra and corpus
spongiosum and can help in differential diagnosis of penile
fracture [2] Guler et al. [19] reported the high diagnostic
value of MRI in penile fracture in a recent study with
15 patients. However, that study did not include a control
group and could not actually define the diagnostic accuracy
of MRL In our study, there were no statistically significant
differences in age, hospital admission time, or rupture
size between the groups. Thus, we assumed homogeneity
between these groups of patients. The 100% sensitivity of
MRI was calculated in 38 patients who underwent MRI
before surgical exploration. Just 1 patient was misdiagnosed.
An unnecessary exploration rate of 11% in our control group
confirmed that MRI can be an appropriate method to define
the exact diagnosis of penile fracture in centers where MRI
is available.

The limitations of this study were that we did not
have IIEF scores for all 122 patients. Also, before surgical
exploration we could not perform penile ultrasonography
in all patients to make a more definite statement about the
diagnostic power of MRI in these cases.

CONCLUSIONS

MRI can be used to diagnose penile fracture and to
determine a surgical approach. We suggest that with the
help of this modality, urologists can decrease the number
of unnecessary surgical explorations and decrease both
early and late postoperative complications by choosing an
adequate surgical approach. In emergency situations, MRI
may not be available in every center, but it can be helpful
for diagnosis in centers where it is easily accessible.

Investig Clin Urol 2017;58:255-260.
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