Acute perineum and scrotum:
Cross-sectional imaging findings
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he perineum may be easily over-
I looked during imaging exami-
nations, but it can potentially
contain numerous acute conditions in
patients presenting with pelvic pain.
Appreciation of its anatomy allows ra-
diologists to accurately interpret im-
aging tests and provide quality care to
patients. This article briefly reviews the
anatomy of the perineum and scrotum
and imaging of various acute conditions
occurring in these areas.

Anatomy of perineum

The perineum is a diamond-shaped
space that lies inferior to the muscu-
lar pelvic floor. The boundaries of the
perineum are the pelvic floor superiorly,
pubic symphysis anteriorly, coccyx
posteriorly, ischial tuberosities laterally,
ischiopubic rami anterolaterally, sacro-
tuberous ligaments posterolaterally,
and fascia and skin inferiorly. A line
drawn between the ischial tuberosities
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separates the perineum into an anterior
urogenital triangle and posterior anal
triangle (Figure 1). This line coincides
with the transversus perineus muscle.

The urogenital triangle contains the
external openings of the urethra and the
vagina. The anal triangle contains the
anal canal, ischioanal fossa, and the pu-
dendal canal.! The ischioanal fossa is
inferior to the pelvic diaphragm, which
comprises the levator ani and coccygeus
muscles.

The perineum contains superficial
and deep pouches. The superficial pouch
is enclosed between a membranous
layer of fascia inferiorly (also referred
to as Colle’s fascia) and the perineal
membrane superiorly (also referred to
as the inferior fascia of the urogenital
diaphragm). The superficial pouch has
structures common to both males and
females, including the ischiocavernosus,
bulbospongiosus, superficial transversus
perinei muscles, the pudendal vessels,
and pudendal nerves. Unique structures
in the male include the root of the scro-
tum, bulb of the penis, and the penile
urethra. Unique structures in females are
the greater vestibular glands (Bartholin’s
glands), Skene glands, vaginal vestibule,
clitoris, and vulva.

The deep perineal pouch contains
the urogenital diaphragm, its investing
fascia, and structures that pass through
it. The internal pudendal artery passes

through and is the primary blood supply
to the perineum. The pudendal nerve,
arising from the S2-4 sacral nerves, ac-
companies the artery. Men possess the
membranous urethra, bulbourethral
glands (Cowper’s glands), and dorsal ar-
tery and nerve of the penis. Women have
corresponding structures, but are notable
for lack of Cowper’s glands, the pres-
ence of the inferior vagina at the level
of the introitus, and the piercing of the
sphincter urethrae by the inferior two-
thirds of the urethra. The vulva (external
genitalia) is also part of the perineum.
The perineum is supported by the
pelvic and urogenital diaphragms and
the perineal body; the perineal body
(also referred to as the central tendon)
is a pyramidal fibromuscular structure
located at the junction of the urogenital
and anal triangles, resulting from the
convergence of several pelvic muscles.

Vascular conditions

The majority of nonobstetric, acci-
dental perineal trauma is due to blunt
force in the form of straddle injuries. In
women, the vulva is the most external
aspect of the perineum and most blunt
force injuries are confined to the labia.
Typical CT findings following blunt
trauma consist of a heterogeneous he-
matoma within the subcutaneous tissues
or within the tissue planes of the labia
(Figure 2). The majority of these injuries
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FIGURE 2. Labial hematoma. Axial noncon-
trast CT following a straddle injury demon-
strates a heterogeneous hematoma (arrow)
expanding the right labium. The patient was
treated conservatively.

FIGURE 4. Labial thrombophlebitis. Axial
noncontrast T1 MR demonstrates high sig-
nal intensity (arrow) within serpiginous struc-
tures in the right labium and overlying skin
thickening (arrowhead).

ACUTE PERINEUM AND SCROTUM

FIGURE 1. Normal perineal anatomy. (A) Axial T2 MR shows the urogenital (yellow) and anal
triangles (red) of the perineum. The thin transversus perineus muscles (arrows) are located
between the triangles. (B) Sagittal T2 MR shows the superior borders of the urogenital triangle
(vellow line) and anal triangle (red line).

FIGURE 3. Pudendal artery injury. Axial
postcontrast CT following penetrating injury
reveals a hematoma (H) in the right ischio-
anal fossa and a focus of active contrast
extravasation (arrow) due to tearing of the
pudendal artery. Coil embolization (not
shown) was subsequently performed.

¥

FIGURE 5. Labial abscess. Axial postcon-
trast CT reveals a rim-enhancing fluid col-
lection (arrow) in the left labium majus in
a febrile patient. Percutaneous drainage
revealed purulent material.

are treated conservatively and with-
out imaging follow-up. Non-straddle
blunt and penetrating injuries are more
complex and are more likely to require
surgery. Postcontrast CT is useful to
evaluate for active hemorrhage or trau-
matic pseudoaneurysm.? Active hemor-
rhage appears as an amorphous blush
of contrast that is initially isodense to
adjacent vessels, but that decreases in
density, but enlarges over time, while a
pseudoaneurysm is typically rounded or
oval and follows the contrast density of
the vessel from which it originates. Vas-
cular injuries in the perineum typically
affect branches of the pudendal artery
which originates from the internal iliac
artery (Figure 3).

Vulvar thrombophlebitis is a rare
phenomenon that can occur in estab-
lished varicosities during pregnancy or
the post-partum period.* Alternatively,
tamoxifen has been reported to cause
idiopathic thromboembolism and has
been reported to involve the superfi-
cial veins of the lower extremity and
perineum (Figure 4).%-

Infectious conditions

Infection can affect any perineal struc-
ture and imaging often plays a central role
in determining the severity and response
to treatment. Trauma, diabetes, preg-
nancy, and obesity are risk factors that
increase the probability of infection of
the vulva. Pregnancy can result in vulvar
edema, lymphostasis, bacterial coloniza-
tion which lead to cellulitis, abscess, or
necrotizing fasciitis.” Post contrast CT
or MR shows thickening and hyperemia
of the skin and infiltration of subcuta-
neous tissues (Figure 5). T2-weighted
sequences show increased signal of the
inflamed tissue. Cellulitis usually re-
sponds to antibiotic treatment and does
not require follow up imaging. Uncom-
monly, cellulitis can progress to vulvar
abscess for which surgical drainage may
be needed.® Vulvar abscess should be
suspected on imaging when an irregular,
rim-enhancing collection is identified on
postcontrast CT or MRI. Severe infec-
tions can progress to necrotizing fasciitis
which can be rapidly fatal if emergent
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FIGURE 6. Fournier’s gangrene. Axial non-
contrast CT shows gas (arrows) dissecting
through the perineum and infiltration of the
adjacent subcutaneous tissues due to Clos-
tridium infection. The patient underwent
emergent debridement.

FIGURE 8. Infected Skene gland. Sagittal
T2 MR reveals high signal intensity within
an ovoid fluid collection (arrow) near the dis-
tal aspect of the urethra (arrowhead). Aspi-
ration of the contents revealed infectious
material.

\

FIGURE 10. Anovaginal fistula. Axial post-
contrast T2 MR with fat saturation demon-
strates a thin channel (arrow) connecting
the vagina (V) to the anal canal (A).

FIGURE 7. Bartholin’s gland abscess. Axial
postcontrast CT shows a small rim enhanc-
ing fluid collection (arrow) along the inferior
aspect of the right posterolateral vaginal wall
due to an infected Bartholin’s gland.

FIGURE 9. Perianal fistula and abscess.
Coronal postcontrast T2 MR with fat satura-
tion shows a right-sided transsphincteric fis-
tula (arrowhead) that drains into an abscess
(arrow) in the right ischioanal fossa. (A=anal
canal, asterisks=Ilevator plate).

FIGURE 11. Epididymitis. Sagittal color Dop-
pler US shows hyperemia of the epididymal
head (arrow) and normal flow in the adjacent
testis (T). Flow in the contralateral epididy-
mis (not shown) was normal.

debridement is not performed. Diabet-
ics are especially susceptible to Fourni-
er’s gangrene and involvement of the
perineum is associated with high mor-
tality (Figure 6). '° CT findings include
soft tissue thickening and inflammation,
abscess, and subcutaneous emphysema.'!

The Bartholin (greater vestibular)
and Skene (periurethral) glands are
another source of perineal infection.
Bartholin glands are located in the su-
perficial perineal pouch, with ducts
opening into the posterolateral aspects
of the vaginal vestibule. Ductal ob-
struction can lead to cyst formation and
subsequent infection/abscess. On CT,
Bartholin gland cysts appear as well
marginated, hypoattenuating structures
along the posterolateral wall of the va-
gina; MR typically shows low signal
intensity on T1-weighted sequences and
high signal intensity on T2-weighted
sequences. On sagittal view, they arise
below the perineal membrane and the
inferior border of the pubic symphy-
sis, in contrast to the more superiorly
located Gardner duct cysts. Infected
Bartholin glands may show more het-
erogeneous contents due to variable
amounts of cellular, proteinaceous, and
hemorrhagic debris. Additionally, ir-
regular rim enhancement may signify
abscess development (Figure 7).

Skene glands are located along the
lateral aspect of the distal two-thirds of
the urethra and provide urethral lubrica-
tion. Obstruction of the duct that drains
into the urethral lumen can lead to de-
velopment of Skene gland cysts or ab-
scesses. With the exception of location,
the imaging characteristics for Skene
cysts and abscess are similar to those
described for the Bartholin glands.
However, it should be noted that both
Skene and Bartholin gland cysts can
harbor infection despite having a simple
appearance on imaging; if the patient is
having pain at the site of a ‘cyst’ noted
on imaging, the collection should be
considered to be infected (Figure 8).'3
Skene gland cysts and abscesses are
precursors to urethral diverticula; rup-
ture into the lumen of the urethra results
in a urethral diverticulum.
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FIGURE 12. Vasitis. (A) Axial postcontrast CT reveals a hyperemic, curvilinear structure
(arrow) within the superior aspect of the enlarged right scrotum. (B) More superiorly, a thicken-
ing, linear structure (arrowheads) medial to the iliac vessels is due to an inflamed vas defer-
ens. The normal vas deferens is a thin (~2mm in thickness) linear structure.

FIGURE 13. Scrotal abscess. Sagittal color
Doppler US of the right testis shows a het-
erogeneous fluid collection (arrowheads)
with a gas component (arrow) bordered
by testicular parenchyma (asterisks). The
patient was treated with debridement.

FIGURE 15. Testis fracture. Sagittal US
reveals a linear, hypoechoic defect (arrow-
heads) traversing the testis. There was no
extrusion of testicular parenchyma.

FIGURE 14. Testicular rupture. Sagit-
tal US of the testis demonstrates disrup-
tion (arrows) of the tunica albuginea and
extrusion (E) of testicular parenchyma. A
small parenchymal contusion (thin arrow)
and hematocele (asterisks) are also pres-
ent. (T=normal testis). The patient required
orchiectomy.

color Doppler US of both testes shows nor-
mal flow in the left testis (T) and lack of flow
within the hypoechoic right testis (arrow).

Perianal conditions

Perianal fistulas and abscesses may be
secondary to Crohn’s disease, trauma,
malignancy, and radiation therapy. MR
is the imaging modality of choice for the
detection and characterization of fistulas.
Most perianal fistulas extend within the
intersphincteric space to the skin surface,
while a minority pierce both layers of the
anal sphincter muscle and traverse the
ischioanal space.!* 5 Differentiating be-
tween inter- and transsphincteric fistulas
is important for surgical planning and is
typically described according to the St.
James classification.'* '° Fistulas appear
as linear tracts of low T1 signal inten-
sity and high T2 signal intensity (Figure
9). Active fistulas will show mural en-
hancement and will be fluid filled while
chronic, healing fistulas will enhance
more homogeneously and will lack in-
traluminal fluid. Anovaginal fistulas may
be due to trauma, surgery, or radiation
therapy. MR will show a thin channel
connecting the posterior wall with the
anterior wall of the vagina (Figure 10).

Scrotal anatomy

The scrotum consists of 2 sacs di-
vided by a midline raphe; each he-
miscrotum contains a testis (which
typically measures approximately 5 X
3 X 2cm), epididymis, spermatic cord,
and fascial covering.!” Each testis is in-
vested by the fibrous tunica albuginea.
The scrotal wall consists of the follow-
ing layers (from superficial to deep):
skin, superficial fascia, dartos muscle,
external spermatic fascia, cremasteric
fascia, and internal spermatic fascia.
The tunica vaginalis, covering the tu-
nica albuginea, is double-layered and
has an outer parietal layer lining the
inner scrotal wall to form the mediasti-
num.'® Seminiferous tubules open from
the mediastinum into the rete testis and
drain into the epididymis. The sper-
matic cord begins at the deep inguinal
ring and descends vertically into the
scrotum; the spermatic cord contains
the vas deferens, testicular artery, crem-
asteric artery, deferential artery, pampi-
niform plexuses, genitofemoral nerve,
and lymphatic vessels.'® 1

March 2016

www.appliedradiology.com

APPLIED RADIOLOGY' m 21



ACUTE PERINEUM AND SCROTUM

R TESTES

FIGURE 17. Segmental testis
infarct. (A) Sagittal spectral Doppler
US of the right testis demonstrates
lack of spectral flow in the superior
aspect of the testis. Note the subtle,
geographic region of hypoecho-

genicity in the superior portion of the testis (demarcated by arrows). (B) Coronal postcontrast
T1 MR with fat saturation reveals lack of enhancement of the superior portion of the right testis
(arrow) and normal enhancement in the remainder of the right testis (R) and the entire left tes-
tis (L). A small left-sided hydrocele (asterisks) is evident.

Ultrasound (US), typically per-
formed with a high frequency (7-15
MHz), linear-array transducer, is the
imaging modality of choice for exami-
nation of the acute scrotum. The appli-
cation of Doppler US is essential when
evaluating various acute conditions.

Scrotal inflammation and infection

Epididymitis and epididymo-orchitis
are common causes of acute scrotal pain.
In young adults, the condition is typically
secondary to sexually transmitted organ-
isms, such as Neisseria gonorrhoeae and
Chlamydia trachomatis. However, in
prepubertal boys and in men older than
35 years, the most common causative or-
ganisms are Escherichia coli and Proteus
mirabilis.® Additional rare etiologies
include various infections (tuberculosis,
mumps), medications (amiodarone), and
sarcoidosis.?!

At gray-scale US, imaging find-
ings generally consist of an enlarged,
hypoechoic epididymis; occasionally,
areas of hyperechogenicity may reflect
hemorrhage. Application of color Dop-
pler shows diffuse hyperemia (Figure
11) compared to the contralateral epi-
didymis; spectral Doppler interroga-
tion will demonstrate a high-flow,
low-resistance pattern often resulting
in a resistive index below 0.5.2> In up
to approximately 40% of cases, orchi-
tis develops due to contiguous spread
of infection; US findings include an

enlarged, heterogeneous, and hyper-
emic testis. In some cases, ochitis may
be focal and manifest as several hy-
poechoic lesions that can be difficult
to differentiate from a neoplastic pro-
cess by imaging alone. Additional as-
sociated findings include scrotal wall
thickening and hydrocele. If untreated,
epididymo-orchitis can progress to ab-
scess, pyocele, or infarction.?

In addition to the spread of infection
and inflammation to the testis, the vas
deferens may also become secondarily
infected by epididymitis. The retrograde
spread along the vas deferens can result
in pelvic pain and thickening of the sper-
matic cord in the inguinal canal and vas
deferens as it transits the lateral aspect
of the pelvis. US may show nonspecific
thickening and hyperemia of the sper-
matic cord in the inguinal canal. During
postcontrast CT, the inflamed vas defer-
ens will appear as a thickened, hyperemia
cord-like structure running obliquely
along the pelvic sidewall medial to the
external iliac vessels (Figure 12).24

In addition to severe or untreated
epididymo-orchitis, a scrotal abscess
can also result from trauma or infarc-
tion. Scrotal abscesses can be intra- or
paratesticular; regardless of location,
patients with an abscess may present
with scrotal pain, erythema, induration,
fever, or leukocytosis. On US, scrotal
abscesses generally have thick, irregular
walls and contain debris appearing as

low-intermediate internal echoes (Figure
13). While abscesses lack internal color
flow, a hyperemic rim may be occasion-
ally observed.?> Abscesses that contain
gas locules will show brightly echogenic
reflectors that result in posterior shadow-
ing which may sometimes be heteroge-
neous (‘dirty’ shadowing). Postcontrast
CT or MR is less commonly performed
for the evaluation of scrotal abscess, but
will can show a rim-enhancing fluid col-
lection within the testis. Follow-up US
after treatment of epididymo-orchitis or
abscess is typically recommended to as-
sure complete resolution.

Scrotal trauma

The majority of traumatic scrotal inju-
ries are due to blunt trauma and include
hematoma/hematocele, rupture, and frac-
ture. US has been reported to have 100%
sensitivity for detection of scrotal injuries
and 80% specificity for tunica albuginea
fractures.?® Hematomas can occur in the
scrotal wall, epididymis, testis, or tunica
vaginalis (hematocele). Hematomas can
have variable echogenicity due to the age
of the blood products; acute hematomas
are echogenic but eventually lyse to be-
come complex, septated, cystic collec-
tions as they regress and evolve. While
hematomas are devoid of color Doppler
flow, adjacent tissues may be mildy hy-
peremic.?* %’ Intra-testicular hematomas
may lead to necrosis or infection in up to
40% of patients.

Rupture of the testis is a surgical
emergency since greater than 80% of
testes can be salvaged if intervention is
undertaken within the first 72 hours of
the traumatic event.” The US findings of
contour abnormality of the testis, disrup-
tion of the tunica albuginea, and hetero-
geneous echotexture are considered to be
sensitive and specific for the diagnosis of
testis rupture (Figure 14). Identification
of a fracture line through the testis is un-
common, but manifests as an avascular
linear or curvilinear hypoechoic defect
on US (Figure 15). The presence of a
fracture line does not necessarily imply
rupture of the testis. The presence of a
testis fracture, rupture or of a hematocele
are indications for surgical exploration.
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Trauma to the testis can also lead to com-
plications such as epididymitis, atrophy,
and infertility.

Vascular conditions

Testicular torsion most commonly
affects 12-18 year olds but can occur
at any age.?? Except for neonates, tor-
sion is intravaginal due to a long, nar-
row mesentery or the ‘bell clapper’
deformity in which the tunica vaginalis
completely encircles the epididymis,
distal spermatic cord, and testis thereby
preventing the normal attachment of the
testis to the scrotal wall. Patients pres-
ent with acute scrotal pain often accom-
panied by nausea and vomiting. Unlike
epididymitis, the cremasteric reflex is
absent in torsion and pain is not relieved
by elevation of the scrotum.?® Testicular
torsion initially results in compromise
of venous flow, followed by a reduction
in arterial flow; studies have suggested
that approximately 720° of twisting of
the spermatic cord is needed before the
artery is occluded.?® The surgical sal-
vage rate is inversely proportional to the
degree of spermatic cord twisting and
the duration of ischemia, ranging from
nearly 100% success within the first 6
hours and only 20% success at 12-24
hours after the onset of symptoms.*' The
absence of color Doppler US has re-
ported sensitivity of 86%, specificity of
100%, accuracy of 97% (Figure 16).%
Power Doppler allows more sensitive
evaluation for slow flow.** Findings at
gray scale imaging are nonspecific as
they vary with the duration of torsion;
gray scale evaluation can be normal if
scanning is performed approximately
less than 4 hours after the onset of
symptoms.3? After 4-6 hours, paren-
chymal hypoechogencity becomes
apparent followed by parenchymal het-
erogeneity at approximately 24 hours
due to increasing edema, hemorrhage,
and development of necrosis (Figure
16).% Ancillary findings include hydro-
cele and scrotal skin thickening.

In addition to the testis, testicular
appendages can also undergo torsion,
typically occurring in patients 7-14
years of age. The main US finding is a

hyperechoic nodule with central hy-
poechogenicity adjacent to the testis or
epididymis. Doppler US plays less of
a role since normal appendages do not
show internal flow.

While prolonged testicular ischemia
due to torsion can lead to global testicu-
lar infarction, segmental infarction may
result from embolic sources and focal
vascular injury (such as during ingui-
nal herniorraphy). Segmental infarc-
tions manifest as a geographic region
of hypoechogenicity that is devoid of
Doppler flow or enhancement at MR
(Figure 17).

Conclusion

The perineum and scrotum are sub-
ject to various acute conditions. Famil-
iarity with the anatomy and common
acute diagnoses is important for evalu-
ating the perineum and scrotum in pa-
tients presenting with pelvic pain or
injuries. Failure to include the perineum
and scrotum during cross-sectional im-
aging may lead to missed pathology.
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