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INTRODUCTION

Penile cancer is a rare neoplasm with devastating
physical and psychological consequences for pa-
tients. There is a wide regional variation in the inci-
dence of penile cancer throughout the world
ranging from less than 1 case per 100,000 men
in Europe and the United States, to 8.3 cases per
100,000 in Brazil, to even higher in Uganda.1 In
the United States, it is estimated that there will
be 1640 new cases of penile cancer and 320
cancer-related deaths in 2014.2 Penile cancer
tends to be a disease of older men. There is an
abrupt increase in incidence in men aged approx-
imately 60 years and the incidence peaks in men
aged 80 years.

This article reviews the normal penile anatomy,
MR imaging techniques for evaluation of the penis,
and MR imaging features of primary and metasta-
tic penile cancer. Recent advances in penile can-
cer imaging are discussed.

ANATOMY

The anatomy of the penis has important implica-
tions for the diagnosis and treatment of penile can-
cer. The penis can be divided into root and body.
The root of the penis is located in the superficial
perineal pouch and is the primary fixation point.
The body of the penis is composed of three tubular
endothelium-lined cavernous structures: paired
corpora cavernosa, located on the dorsolateral
aspect of the penis, and a single corpora spongio-
sum located in the midline ventrally (Fig. 1). The
corpus spongiosum contains the urethra and ex-
tends anteriorly to form the glans penis. The three
corpora of the penis are covered by three connec-
tive tissue layers. The innermost layer is fibrous
tunica albuginea. The middle layer is the Buck
fascia, a fibrous layer that surrounds the corpora
cavernosa and separates them from corpora
spongiosum. External to this is a layer of loose
connective tissue that is covered by dartos fascia.
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KEY POINTS

� Penile cancer, although rare in the developed world, has devastating physical and psychological
consequences for the patient.

� MR imaging accurately delineates the penile anatomy and is the imaging modality of choice of ac-
curate local staging of primary penile cancer.

� Novel MR imaging techniques such as lymphotropic nanoparticle-enhanced MR imaging may help
identify metastatic lymph node disease.
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MR IMAGING

Patient positioning is paramount in MR imaging of
the penis. Patient is imaged in a supine position.
To elevate the scrotum and penis, a folded towel
is placed between the patient’s legs. The penis is
taped to the abdomen in a dorsiflexed position to
prevent movement and pulsation artifacts. A sur-
face coil is placed on the penis to improve
signal-to-noise ratio.
Scardino and colleagues3 suggested that MR

imaging with artificial erection, achieved by inject-
ing 10 mg of prostaglandin E1 into the corpus cav-
ernosum, provides a more robust local staging of
the penile cancer. Artificial erection is routinely
used at the authors’ institute for MR imaging of
the penis. However, this is avoided if there is large
and painful penile tumor because of the increased
risk of priapism. The MR imaging sequences used
are (1) T1-axial images of the pelvis, which provide
an overview of the pelvis and lymph nodes and (2)
T2-axial, sagittal, and coronal images of the penis
(Box 1). Gadolinium-enhanced sequences are not
routinely used at the authors’ institute. The three
corpora of the penis demonstrate intermediate
T1 and high T2 signal on MR imaging. Relative
to the corpus spongiosum, the muscular wall
of the urethra appears hypointense on both
T1-weighted and T2-weighted sequences. Tunica
albuginea, Buck fascia, and dartos fascia show
low signal intensity on all MR imaging sequences.
Tunica albuginea and Buck fascia cannot reliably
be differentiated on MR imaging and appear as a
hypointense rim of tissue around the corpora.
T2-weighted imaging demonstrates a greater

degree of contrast between the corpora and tunica
albuginea. MR imaging appearances of normal
penis are summarized in Table 1 and illustrated
in Fig. 2.

MR IMAGING OF PENILE CANCER
Primary Tumor Imaging

Most penile cancers are squamous cell carci-
nomas (SCCs). Other reported histologic types of
penile malignancies consist of basal cell carci-
noma, melanoma, sarcoma, and metastatic le-
sions. Moreover, several histologic subtypes of
SCC have been described, each with unique clin-
icopathologic characteristics and outcome fea-
tures.4,5 The most common histologic subtype of
penile carcinoma is the usual-type SCC.6 Most
penile tumors originate from the mucosal surface
extending from the preputial orifice to the meatus
urethralis.6 Tumors arising from the glans penis

Box 1
MR imaging protocol for penile cancer

Adequate patient positioning.

Artificial erection: injection of 10 mg of prosta-
glandin E1 into the corpus cavernosum.

MR imaging Acquisition
Parametersa TR TE FOV

T1 Axial Pelvis 679 12 400b

T2 Axial Penis 5720 97 350
T2 Sagittal Penis 3750 100 250
T2 Coronal Penis 3750 100 250

Abbreviations: FOV, field of view; TE, echo time; TR,
repetition time.

a MR imaging acquisition parameters at the authors’
institute.

b Variable based on patient body habitus.

Table 1
MR appearance of the normal penis

T1-Weighted
MR Imaging

T2-Weighted
MR Imaging

Dartos fascia Hypointense Hypointense

Tunica albuginea
and Buck fascia

Hypointense Hypointense

Muscular wall
of the urethra

Hypointensea Hypointensea

Corpora
cavernosa
and corpus
spongiosum

Intermediate High signal

a Hypointense relative to corpus spongiosum.

Fig. 1. Normal penile anatomy (axial view). 1, corpora
cavernosa; 2, corpus spongiosum; 3, tunica albuginea;
4, cavernosal arteries; 5, deep dorsal vein; 6, superfi-
cial dorsal vein; 7, Buck fascia; 8, dartos fascia.
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