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of gynecologic and
nongynecologic vagi-
nal metastases.
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Primary vaginal malignancies are rare, accounting for only 1%-2% of
all gynecologic malignancies. Squamous cell carcinoma makes up
about 85% of primary vaginal malignancies. This tumor characteristi-
cally arises from the posterior wall of the upper third of the vagina. The
main patterns of disease are an ulcerating or fungating mass or an an-
nular constricting lesion. At magnetic resonance (MR) imaging, squa-
mous cell carcinoma has intermediate signal intensity on T2-weighted
images and low signal intensity on T'1-weighted images. The tumors
that account for the remaining 15% of primary vaginal malignancies
are adenocarcinoma, melanoma, and sarcomas. The signal intensity
characteristics on MR images correlate with the histologic subtypes
and reflect the MR imaging appearances of these histologic subtypes
elsewhere in the body. Secondary malignancy of the vagina is far more
frequent than primary vaginal malignancy. Most vaginal metastases
occur by means of direct local spread from the cervix, uterus, or rec-
tum. The MR imaging appearances of these metastases reflect the MR
imaging appearances of the primary tumor.
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Table 1
FIGO Staging Classification for Vaginal Carcinoma
FIGO TNM
Stage Description Category
0 Carcinoma in situ Tis
I Tumor confined to the vagina T1
11 Tumor invades paravaginal tissues but not the pelvic sidewall T2
11T Tumor extension to the pelvic sidewall T3
IVA Tumor extends beyond the true pelvis and invades the bladder, urethra, or rectum T4
IVB Distant metastases M1
. Table 2
Introduction cil;relation of TNM Categories with FIGO
Primary vaginal carcinoma is rare, accounting for Stage of Vaginal Carcinoma
only 1%—-2% of gynecologic malignancies and
ranking fifth in frequency behind carcinoma of FIGO Stage TNM Categories
the ovary, uterus, cervix, and vulva (1). Malig- 0 Tis NO MO
nant involvement of the vagina occurs more com- 1 T1 NO MO0
monly from metastatic spread, and except for iso- 11 T2 N0 M0
lated reports of metastases from extragenital can- 11 T1N1 MO0, T2 N1 MO,
cers (2), the most common cause of metastatic T3 any N MO
disease is direct local invasion from the female IVA T4 any N MO
urogenital tract. Therefore, primary vaginal carci- IVB Any T any N M1

noma should be diagnosed only if other gyneco-
logic malignancies have been excluded. Primary
vaginal carcinomas are defined as arising solely
from the vagina with no involvement of the exter-
nal os superiorly or the vulva inferiorly, the im-
portance of this definition lying in the different
clinical approaches in the treatment of cervical
and vulval carcinoma (3,4).

The clinical and histopathologic features of
primary vaginal malignancies have been well
documented (1,5-8). As with all gynecologic ma-
lignancies, the staging of vaginal carcinoma uses
the International Federation of Gynecology and
Obstetrics (FIGO) staging system (Tables 1, 2)
and for vaginal cancer is based on the clinical
findings, as for cervical cancer. However, mag-
netic resonance (MR) imaging can provide details
not readily assessed at examination under anes-
thesia. MR imaging is crucial in demonstrating
the location of the tumor, parametrial extension,
pelvic sidewall involvement, and spread to the
bladder or urethra, rectum, and lymph nodes.
Furthermore, MR imaging can be of value in de-
picting pelvic anatomy for surgical and radiation
therapy planning.

MR imaging with its higher soft-tissue contrast
than computed tomography (CT) and direct mul-
tiplanar imaging performs better than clinical ex-
amination alone for assessment of vaginal lesions
and has been shown to be useful for evaluating
the size, location, and extent of vaginal tumors,

demonstrating the degree of lymph node involve-
ment, and preoperative planning (9-12). The
histologic diagnosis for vaginal malignancies is
often established prior to MR imaging examina-
tion because it is relatively easy to perform biopsy

for vaginal tumors. However, this may not be the
case for all vaginal tumors, particularly nonsqua-
mous tumors, and MR imaging may therefore
have a role in determining a route for biopsy.

To our knowledge, there is only limited litera-
ture with only case reports or small case series
describing the MR imaging features of the variety
of histologic types of vaginal malignancies. We
present a review of primary vaginal malignancies
and vaginal metastases and discuss their imaging
features with respect to MR imaging.

MR Imaging Technique
Our basic imaging protocol consists of axial T'1-
weighted and T2-weighted fast spin-echo imaging
through the pelvis from the aortic bifurcation to
below the vulva. This gives an overview of the
whole pelvis and allows assessment of pelvic and
inguinal lymphadenopathy. Sagittal T2-weighted
fast spin-echo imaging from pelvic sidewall to
sidewall allows assessment of vaginal tumor ex-
tension to the uterus, bladder, urethra, and rec-
tum. These sequences are supplemented with
high-resolution oblique axial (ie, perpendicular to
the long axis of the vagina) T2-weighted fast spin-
echo imaging (11). This sequence allows detailed
assessment of the vaginal tumor and its relation to
the paravaginal tissues and thus accurately dem-
onstrates the extent of disease. Vaginal tumors are
almost always best seen with this sequence. Coro-
nal T2-weighted images allow evaluation of the
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Malignant involvement of the vagina occurs more commonly from metastatic spread, and except for isolated reports of metastases from extragenital cancers (2), the most common cause of metastatic disease is direct local invasion from the female urogenital tract.
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MR imaging is crucial in demonstrating the location of the tumor, parametrial extension, pelvic sidewall involvement, and spread to the bladder or urethra, rectum, and lymph nodes. Furthermore, MR imaging can be of value in depicting pelvic anatomy for surgical and radiation therapy planning.
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These sequences are supplemented with high-resolution oblique axial (ie, perpendicular to the long axis of the vagina) T2-weighted fast spin-echo imaging (11). This sequence allows detailed assessment of the vaginal tumor and its relation to the paravaginal tissues and thus accurately demonstrates the extent of disease. Vaginal tumors are almost always best seen with this sequence.
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pelvic sidewall in larger tumors. We do not rou-
tinely use intravenous gadolinium contrast mate-
rial because paravaginal tissue often enhances
avidly, thus reducing the conspicuity between the
tumor and other structures.

Squamous Cell
Primary Vaginal Carcinoma

Clinical Features

Squamous cell carcinoma accounts for 85%—87%
of primary vaginal cancers, occurring predomi-
nantly in postmenopausal women (peak age 60
years) who usually present with painless vaginal
bleeding (65%—80%), abnormal discharge
(30%), urinary symptoms (20%), pelvic pain
(15%-30%), or a feeling of a mass within the va-
gina (10%) or are asymptomatic (10%—27%) (6).
Squamous carcinoma of the vagina is associated
with human papilloma virus and vaginal intraepi-
thelial neoplasia, and up to 30% of patients have
a history of intraepithelial or invasive carcinoma
of the cervix or vulva. Up to 10% of patients have
a history of vaginal radiation therapy for cervical
carcinoma (13).

Primary vaginal squamous cell carcinoma most
commonly occurs in the upper third of the vagina
on the posterior wall (8). It tends to spread early,
by direct invasion of the bladder and urethra an-
teriorly and the rectum posteriorly. One-third of
patients have pelvic or groin lymph node involve-
ment at diagnosis owing to early spread through
the blood and lymphatics (14).

Treatment and Prognosis
Treatment is variable, with superficial carcinomas
at the vaginal vault or in the posterior fornix being
treated with radical vaginectomy (with radical
hysterectomy if the uterus is present) and pelvic
lymphadenectomy (15). Tumors in the lower
third are treated with radical excision and ingui-
nal lymphadenectomy. Deeply infiltrative tumors
are best treated with radiation therapy, which of-
fers vaginal preservation and preservation of the
bladder and anal sphincters. Various chemo-
therapy regimens are used to treat metastatic dis-
ease. Primary vaginal carcinoma has a 5-year sur-
vival of about 80% for stage I or II disease, falling
to 20% for stage III or IV tumors (9).

Most recurrences occur within a year and have
a poorer prognosis. Lesions of the upper third
tend to recur locally; those of the lower third tend
to recur at distant sites and the pelvic sidewall.

Parikh etal 51

MR Imaging Appearances
Macroscopically, the most common patterns of
presentation of primary vaginal squamous cell
carcinoma are an ulcerating lesion (50%), a fun-
gating mass (30%), or an annular constricting
mass (20%) (16). The pattern of appearance of
disease at MR imaging correlates well with this
macroscopic pattern of disease, with tumors ap-
pearing as an ill-defined, irregular, diffuse mass
(the ulcerating pattern of disease); a well-defined
lobulated mass (the fungating pattern of disease);
or a circumferential thickening (the annular con-
stricting pattern of disease). The exophytic tu-
mors are associated with a significantly better
prognosis than the infiltrative ones (16—18). This
may be due to the fact that exophytic tumors tend
to grow more superficially, while ulcerative ones
are more likely to invade subvaginal tissue and
therefore metastasize (15,17).

At MR imaging, squamous cell carcinomas are
best seen with T2-weighted sequences. They ap-
pear as a mass of homogeneous intermediate sig-
nal intensity (higher than that of muscle, lower
than that of fat) that can be appreciated as sepa-
rate from the low signal intensity of the vaginal
wall; therefore, its location and extent can be
accurately assessed with high-resolution T2-
weighted imaging (9). Some tumors may contain
high-signal-intensity foci, and this should raise
the possibility of the tumor being a poorly differ-
entiated squamous cell carcinoma, with the high-
signal-intensity foci representing tumoral necrosis
(19). If this appearance is seen, then an adeno-
squamous carcinoma, mucinous adenocarci-
noma, or metastases from the cervix or uterus
should be considered (20).

At T1-weighted imaging, squamous cell carci-
noma appears as an isointense to muscle lesion,
and its presence can be appreciated only when the
lesion is large enough to alter the vaginal contour.

MR imaging is used for evaluation of tumor
extent and detection of nodal metastasis. For
evaluation of nodal disease, either CT or MR im-
aging can be used, but for evaluation of local tu-
mor extent, MR imaging is the preferred modality
due to its superior soft-tissue contrast resolution.
Stage I tumors, that is, those limited to the vagi-
nal mucosa, appear as a mass or plaque of tissue
of intermediate signal intensity on T2-weighted
images, expanding and filling the vagina but with
preservation of the low signal intensity of the
outer vaginal muscularis layer. However, in stage
II, tumor extension into the paravaginal tissue is
well delineated on MR images by loss of the low
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Figure 1.

FIGO stage II squamous cell carcinoma in a 29-year-old patient with

a fungating vaginal mass. (a) Sagittal T2-weighted MR image shows a diffuse,
lobulated, 4 X 1.4 X 5.5-cm mass arising from the posterior wall of the upper va-
gina. The mass has intermediate signal intensity relative to that of muscle. Strands
of the intermediate-signal-intensity tumor extend through the low-signal-intensity
rim of the vaginal muscularis and infiltrate the rectovaginal fat plane (arrow).

(b) Coronal T2-weighted MR image shows that the mass abuts but does not in-
vade the left lateral vaginal fornix (arrow).

signal intensity of the vaginal muscularis layer
(21) (Fig 1).

In stage III, tumor extends laterally to the pel-
vic sidewall, which is best seen on the axial and
coronal images. Tumor involvement of sidewall
musculature is best seen on T2-weighted images.
The low signal intensity of the sidewall muscle
and pelvic floor contrasts with the intermediate
signal intensity of the tumor (22) (Fig 2).

Stage IVA disease manifests as invasion of the
mucosa of the bladder or rectum. The presence of
bullous edema is not sufficient evidence to classify
a tumor as stage IVA. Invasion through the low
signal intensity of the bladder or rectal wall is best
evaluated on T2-weighted images. In addition to
loss of the intervening vesicovaginal fat plane or
the rectovaginal septum, tumor infiltration of the
bladder or rectum is seen (Fig 3) (23). In stage
IVB, disease spreads beyond the pelvis and may
involve the peritoneum and small or large bowel
loops (Fig 4). The most common sites of distant
metastases are the lung, liver, and bone.

MR imaging may be used in evaluating com-
plications of the disease and treatment, such as
vesicovaginal or rectovaginal fistulas. This is best
demonstrated on sagittal or axial sections from
high-resolution T2-weighted or short inversion
time inversion-recovery (STIR) imaging. MR im-
aging is also valuable in differentiating between

tumor and scar tissue in patients in whom recur-
rent disease is suspected. This can be difficult,
but scar tissue appears as low signal intensity,
whereas tumor demonstrates intermediate to high
signal intensity on T2-weighted images. Further-
more, tumor may have a masslike appearance.
Enhancement after intravenous administration of
gadolinium contrast material may also help, but
inflammatory change in scar tissue may also en-
hance and require a biopsy (24).

Nonsquamous

Primary Vaginal Carcinomas
Non-squamous cell carcinomas account for 15%
of all primary vaginal carcinomas. They manifest
at an earlier stage, in a younger subset of patients,
and have better prognostic outcomes than pri-
mary squamous vaginal carcinoma (19,25,26).
They are more likely to recur than squamous cell
carcinomas. There is little data available on the
time frame for recurrence of nonsquamous pri-
mary vaginal carcinomas, with a wide range docu-
mented from between 1 and 7 years from mani-
festation of the primary tumor.

Adenocarcinoma

Adenocarcinomas account for 9% of primary vag-
inal carcinomas (13). They typically occur in
younger women aged 14-21 years (peak age, 19
years). In these younger women, primary vaginal
adenocarcinoma is thought to arise from areas of
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Figure 2. FIGO stage III squamous cell carcinoma in a 73-year-old patient with postmeno-
pausal bleeding. (a) Coronal T2-weighted MR image shows irregular circumferential thickening of
the vaginal vault that has intermediate signal intensity and extends to the left levator sling (arrow-
head). (b) Axial T'1-weighted MR image shows that the mass is hypointense relative to fat and
isointense relative to muscle. There is extension to the parametrium (arrow).

Figure 3. FIGO stage IVA squamous cell carcinoma in an 84-year-old patient with postmenopausal bleeding.

(a) Sagittal T2-weighted MR image shows an irregular, 6 X 4 X 9-cm, intermediate-signal-intensity mass that arises
from the anterior and right lateral walls of the vagina and extends from the vault to the introitus. (b) Axial T2-
weighted MR image shows that the mass (arrow) extends laterally to the right and left levator ani muscles. (¢) Coro-
nal T2-weighted MR image shows invasion of the base of the bladder (arrow).

Figure 4. FIGO stage IVB squamous cell carcinoma in a 70-year-old patient
with postmenopausal bleeding. (a) Coronal T2-weighted image shows a bulky,
diffuse, irregular, 8 X 9 X 11-cm mass of low to intermediate signal intensity aris-
ing from the vagina. The tumor extends to the pelvic sidewall and bladder and ob-
structs the left distal ureter (arrow). It contains multifocal areas of high signal inten-
sity (arrowheads) that may represent fluid or mucin from tumoral necrosis. (b) Sag-
ittal T2-weighted image shows that the mass infiltrates the sigmoid colon (arrow).
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FIGO stage I adenocarcinoma in a 62-year-old patient with a history of

vaginal adenocarcinoma treated with chemotherapy and radiation therapy who pre-
sented with postmenopausal bleeding. The patient had no history of exposure to
diethylstilbestrol; adenocarcinoma in this age group is thought to be a clear cell his-
tologic subtype. (a) Sagittal T2-weighted MR image shows a homogeneous, 3 X
1 X 3.5-cm, high-signal-intensity plaque arising from the upper posterior wall of
the vagina (arrow). (b) Axial T2-weighted MR image shows no loss of the recto-

vaginal fat plane (arrow).

vaginal adenosis but may also arise in foci of en-
dometriosis, wolffian rest remnants, and periure-
thral glands (26). Of those women presenting at a
younger age, two-thirds have a history of expo-
sure to diethylstilbestrol in utero, dating from the
1950s to the 1970s when diethylstilbestrol was
given to mothers at risk for miscarriage (7,25).
The pattern of disease seen in older women has
been described in the gynecologic oncology litera-
ture as primary vaginal clear cell adenocarcinoma
that is most likely of miillerian origin (27).

Primary vaginal adenocarcinoma occurs
mainly in the upper third and anterior wall of the
vagina, although there have been case reports in
the pathology literature of tumor arising from the
posterior wall (28). Macroscopically, primary
vaginal adenocarcinoma appears as a polypoid,
papillary, plaquelike, or ulcerated lesion (29).
The appearances of primary vaginal adenocarci-
noma at MR imaging have been described as a
bulky lobulated vaginal mass or diffuse circumfer-
ential thickening of the vaginal wall (25,30), ap-
pearances that are compatible with a macroscopic
polypoid or papillary lesion. Primary vaginal ad-
enocarcinoma appears homogeneously hyperin-
tense on T2-weighted images and isointense to
muscle on T1-weighted images (23,25,30,31)
(Fig 5). Owing to the intrinsic high signal inten-
sity of this epithelial tumor with T2-weighted se-
quences, MR imaging can demonstrate the low
signal intensity of the vaginal wall and can there-
fore accurately demonstrate invasion into the
paravaginal tissues (30).

Melanoma

Primary vaginal malignant melanoma accounts
for less than 0.5%—-2% of melanomas in women
and less than 3% of all vaginal malignancies (31),
vulval melanomas being more common (7). Ma-
lignant melanoma of the vagina is a disease of
postmenopausal women, with 75% of women
being over 50 years of age (32). Primary vaginal
melanoma may arise anywhere in the vagina with
a predilection for the lower third (7) and for the
anterior and lateral walls (31). Macroscopically,
primary vaginal melanoma appears as a brownish
to black, soft mucosal or submucosal nodular,
pedunculated papillary or lobulated mass (27).
Ulceration and necrosis are often present, mim-
icking squamous cell carcinoma (27,33). Malig-
nant melanoma is usually pigmented but may be
devoid of pigment (amelanotic melanoma) and
can contain both pigmented and nonpigmented
lesions in a zosteriform pattern (34). Amelanotic
melanoma accounts for only 5% of primary vagi-
nal melanomas (27).

MR imaging features of melanomas in the
head have been widely investigated and consist of
high signal intensity on T1-weighted images and
low signal intensity on T2-weighted images (35),
this appearance being attributed to the paramag-
netic effects of melanin and methemoglobin from
intratumoral necrosis or hemorrhage. Melanin
shortens T'1 and T2 relaxation times, resulting in
high signal on T1-weighted images and low signal
on T2-weighted images. Although reported, MR
imaging features of vaginal melanomas are few in
number and differ somewhat from typical MR
imaging findings in the head, varying according to
the melanin concentration and presence of hem-
orrhage.
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Figures 6, 7. (6) FIGO stage I melanoma in a 60-year-old patient with post-
menopausal bleeding. (a) Sagittal T2-weighted MR image shows a 4.5 X 3 X 2.6-
cm, lobulated, homogeneous mass of intermediate signal intensity, which arises
from the anterior and posterior walls of the vagina and extends its entire length
from the vault to the introitus. (b) Axial T2-weighted MR image shows that the

low-signal-intensity rim of the vaginal wall is intact (arrow). (7) FIGO stage IVA
melanoma in a 70-year-old patient with postmenopausal bleeding. (a) Sagittal T2-
weighted MR image shows a bulky, heterogeneous, 3.7 X 2.5 X 2.8-cm mass of
intermediate signal intensity, which arises from the lower third of the posterior wall
of the vagina. The mass extends posteriorly to the anterior wall of the rectum (ar-

row) and laterally to the levator ani muscles. (b) Axial T'1-weighted MR image
shows that the predominantly low-signal-intensity mass has a center of slightly
higher signal intensity (arrow), a finding suggestive of melanin content.

For this reason, some primary vaginal melano-
mas appear as typical high-signal-intensity lesions
on T1-weighted images with low signal intensity
on T2-weighted images (36,37) (Fig 6) or as
intermediate to high signal intensity on T1-
weighted images and intermediate to high signal
intensity on T2-weighted images (32,34,36,37)
(Fig 7), the signal intensity of most tumors on
T2-weighted images being higher than that of the
adjacent muscles on T1-weighted images. Amela-
notic melanomas appear as low signal intensity on
T1-weighted images and intermediate to high
signal intensity on T2-weighted images (7).
Therefore, the absence of high signal intensity on
T1-weighted images should not preclude the di-
agnosis of malignant melanoma (10,36). Melano-
mas are much more clearly demonstrated on fat-

suppressed images with brighter signal as the
dynamic range becomes narrower, allowing de-
tection of subtle differences (38).

Leiomyosarcoma

Sarcomas account for less than 3% of primary
vaginal malignancies. Primary vaginal leiomyosar-
coma, a tumor of smooth muscle origin, is the
most common vaginal soft-tissue sarcoma in
adults (27). It accounts for less than 2% of all
primary vaginal cancers, with a wide age range of
25-86 years (39), and may occur after radiation
therapy to the genital tract. Primary vaginal
leiomyosarcoma is thought to originate from the
rectovaginal septum, mainly involving the upper
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Figure 8.

b.

FIGO stage II leiomyosarcoma in a 58-year-old patient with a vaginal

mass who previously underwent transvaginal excision of a rectovaginal leiomyosar-
coma. (a) Sagittal T2-weighted MR image shows a 3.5 X 2 X 1.5-cm, lobulated,
well-circumscribed, multiseptate mass of intermediate to high signal intensity,
which arises from the anterior wall of the upper vagina, invading the paravaginal
tissues but not extending to the pelvic sidewall. (b) Axial T2-weighted MR image
shows the intermediate-signal-intensity lobulated mass arising from the upper ante-
rior wall of the vagina with an intact rectovaginal septum (arrow).

vagina and grossly appearing as a bulky sub-
mucosal lesion. The biologic activity of vaginal
leiomyosarcoma is similar to that of uterine
leiomyosarcoma (27,40).

At MR imaging, primary uterine leiomyosarco-
mas are described as heterogeneous masslike le-
sions with areas of high T2-weighted signal inten-
sity corresponding to cystic necrosis in the tumor
and pockets of high T1-weighted signal intensity
corresponding to acute hemorrhage (41). The
limited reports of vaginal leilomyosarcomas sug-
gest that they may have a similar range of appear-
ances on MR images to leiomyosarcoma else-
where. A case report of the MR imaging features
of vaginal metastases from uterine leiomyosar-
coma describes an indistinct heterogeneous mass
in the vagina with intermediate to high signal in-
tensity on T2-weighted images and low to inter-
mediate signal intensity on T1-weighted images
(37). A case report of vaginal leiomyosarcoma
describes an irregular, locally infiltrative mass
with high signal intensity on T2-weighted images
and a heterogeneous appearance with areas of
necrosis and hemorrhage (42) (Fig 8).

The first case report referred to (37) describes
a case of vaginal metastases from uterine leiomyo-
sarcoma as showing early peripheral enhancement
with gadolinium with progressive heterogeneous
fill-in of the lesion on delayed images, and the
other authors described primary vaginal leiomyo-
sarcomas as showing diffusely heterogeneous en-
hancement with gadolinium owing to the pres-
ence of areas of necrosis or hemorrhage (42),
further suggesting that vaginal metastases from
uterine leiomyosarcoma and primary vaginal

leiomyosarcoma show similar enhancement char-
acteristics with gadolinium on postcontrast MR
images. The case in our series also underwent
imaging with STIR sequences—to our knowledge,
the appearance of primary vaginal leiomyosar-
coma with this sequence has not been reported.
The tumor showed very high signal intensity on
STIR images, similar to the appearance of skeletal
metastases from uterine leiomyosarcoma (43).

Spindle Cell Synovial Sarcoma

Primary vaginal synovial cell sarcoma is rarer than
primary vaginal leiomyosarcoma. It is an aggres-
sive soft-tissue tumor arising from mesenchymal
or epithelial cells. Although the clinical and
pathologic features of vaginal synovial sarcoma
have been well documented (44,45), our review
of the literature revealed that the MR imaging
features have not been documented, to our
knowledge.

However, the MR imaging features of synovial
sarcoma of the extremities are well described
(46,47). Such tumors have been described as
well-defined ovoid or lobulated masses that cause
displacement of adjacent structures rather than
invasion. Lesions are hyperintense on T2-
weighted images, with larger lesions showing con-
siderable inhomogeneity secondary to necrosis
and cystic components and smaller lesions having
predominantly homogeneous signal intensity.
Lesions appear as heterogeneous signal intensity
on T1-weighted images and demonstrate early
heterogeneous enhancement with gadolinium
contrast material (46).

Our case of primary vaginal synovial sarcoma
(Fig 9) showed a similar pattern, appearing as a
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Spindle cell synovial sarcoma in a 50-year-old patient with a history of uterine car-

cinosarcoma who presented with a vaginal mass. Although the tumor was FIGO stage I at initial
imaging (a, b), imaging performed 8 months later showed progression to FIGO stage III (c, d).
(a) Sagittal T2-weighted MR image shows a well-circumscribed lobulated mass of very high sig-
nal intensity that fills the entire length of the vagina, with multifocal areas of low-signal-intensity
necrosis within it. (b) Axial T2-weighted MR image shows the tumor expanding and filling the
vagina with the low-signal-intensity rim of the vaginal wall remaining intact. (¢) Coronal T2-
weighted MR image shows the tumor breaching the right levator sling (arrow) and extending

to the right ischioanal fossa. (d) Axial T2-weighted MR image shows the tumor extending 180°
around the rectum but not invading it. These tumors tend to displace rather than invade adjacent

structures.

well-circumscribed very high-signal-intensity
mass with focal areas of low signal intensity
within it on T2-weighted images (Fig 9a, 9b) and
as a heterogeneous intermediate-signal-intensity
mass on T1-weighted images. The tumor dis-
placed rather than invaded tissues planes as the
disease progressed (Fig 9c, 9d).

Other Primary Vaginal Malignancies
There are other histologic subtypes of adult pri-
mary vaginal carcinomas such as paragangliomas
and lymphoma, but these subtypes are rare
(7,48,49). In children, vaginal sarcoma botry-
oides (embryonal rhabdomyosarcoma) is a rare
aggressive tumor occurring in girls (peak age, 3
years). This appears as a grapelike mass with very
high signal intensity on T2-weighted MR images.
Vaginal endodermal sinus tumor (yolk sac tumor)
is another very rare type of adenocarcinoma, clas-
sified as a germ cell tumor with a peak incidence
of 10 months.

Lymph Node Involvement

The lymph node drainage pattern of the vagina is
such that lesions of the upper and middle thirds
drain to the pelvic obturator nodes, internal and
external iliac nodes, and paraaortic nodes and
lesions of the lower third drain to the inguinal
nodes. Posterior wall lymphatics communicate
with rectal lymphatics and drain to the inferior
gluteal, sacral, and rectal nodes. Disease progres-
sion or lesions involving the whole length of the
vagina may involve both the inguinal and iliac
nodal groups. This pattern of nodal involvement
is reflected in the MR imaging appearances of
vaginal malignancies (50).

Vaginal Metastases
Secondary malignancies of the vagina are far
more common than primary tumors and account
for more than 80% of all vaginal tumors (13).
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Vaginal metastases (skip lesions) in a 63-year-old patient with treated squamous cell

carcinoma of the cervix who presented with an irregular mass at the vaginal vault. (a) Sagittal T2-
weighted MR image shows an ill-defined intermediate-signal-intensity mass in the vaginal vault
that bulges posteriorly into the rectovaginal septum (arrow). This is a typical site for recurrence of
squamous cell cervical carcinoma. (b) Axial T2-weighted MR image shows a second ill-defined
intermediate-signal-intensity mass in the lower third of the vagina abutting the left anterolateral
wall of the anal canal (arrow). Although this is an uncommon site for metastases from a primary
tumor, such skip lesions in the lower third of the vagina are found in recurrent disease.

The majority of vaginal metastases occur through
direct contiguous spread from malignancies from
adjacent tumors. Remote vaginal metastases may
occur through lymphatic or hematogenous
spread. The most common malignancies to me-
tastasize to the vagina are ovarian, cervical, endo-
metrial, and rectal cancer. There have been iso-
lated reports of metastases from extragenital can-
cers, from adenocarcinoma of the colon, breast,
pancreas, and small bowel (2).

Seventy-five percent of squamous vaginal me-
tastases arise from the cervix and 14% from the
vulva (51,52). Of the vaginal metastases that are
adenocarcinomas, 92.5% of lesions in the upper
third and anterior wall arise from the upper geni-
tal tract, while 90% of lesions in the lower third
and posterior wall arise from the gastrointestinal
tract (52). Eighty percent of vaginal metastases
occur within the first 3 years after the primary
tumor, and 67% occur after surgical removal of
the primary lesion. Disseminated metastatic dis-
ease is frequently present in patients with vaginal
metastases and therefore the prognosis is ex-
tremely poor. As a general rule, the MR imaging
features of metastases to the vagina mimic the
MR imaging features of the primary tumor, and
T2-weighted MR imaging best delineates the ex-
tent of disease within and beyond the vagina.

Metastases from

Gynecologic Malignancies

Cervical cancer commonly involves the vagina,
and FIGO staging of cervical cancer includes in-
volvement of the vagina. The proximal two-thirds
of the vagina is most commonly invaded. Rarely
in more advanced cervical cancer, the distal third
of the vagina is affected. Spread to the vagina is
by direct contiguous spread. Skip lesions in the
vagina may be seen in recurrent cervical cancer
(Fig 10), in which case lesions may be seen in the
distal vagina. Patterns of involvement of the va-
gina follow the growth pattern of the primary cer-
vical cancer (eg, as a masslike lesion or as an infil-
tration along the vaginal wall). The signal inten-
sity of vaginal disease is typically intermediate to
high on T2-weighted MR images and low on T'1-
weighted MR images (Fig 11).

Vaginal involvement in uterine cancer is un-
common and occurs in advanced disease (FIGO
stage IIIB uterine cancer). This occurs either with
direct extension of tumors from the uterus or
from metastatic disease (ie, from tumor seeding
from the uterus into the vagina). Therefore, it is
important when staging endometrial cancer with
MR imaging that the vagina is examined to look
for metastatic spread if there is not direct exten-
sion of disease. Rarely, endometrial cancer may
spread into the peritoneal cavity and involve the
peritoneal reflection on the vaginal fornix; how-
ever, this is more common in ovarian cancer.
Most metastases are endometrial adenocarcino-
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Vaginal metastasis from squamous cell carcinoma of the cervix in a

79-year-old patient with a bulky vaginal mass and urinary symptoms. The patient
was found to have stage IIIB poorly differentiated squamous cell carcinoma of the
cervix. (a) Sagittal T2-weighted MR image shows a well-defined, bulky, 6 X 9 X
6-cm mass that arises from the cervix and extends to the lower uterine segment and
the lower third of the vagina. (b) Axial T2-weighted MR image shows the mass
bulging into the posterior wall of the bladder but not invading it (arrow).

Figure 12.

Vaginal metastasis in an 83-year-old patient with a history of endo-

metrioid adenocarcinoma of the endometrium who presented with a recurrent
mass in the vaginal vault. (a) Sagittal T2-weighted MR image shows a 2.6 X 2 X
3-cm, ill-defined, intermediate-signal-intensity mass in the left vaginal vault. The
patient previously underwent hysterectomy and bilateral salpingo-oophorectomy.
(b) Axial T2-weighted MR image shows tumor extension to the paravaginal tis-
sues. There is no invasion of the left levator sling, and the fat planes between the

mass and the bladder and rectum are preserved.

mas, which appear as ill-defined heterogeneous-
signal-intensity masses on T2-weighted MR im-
ages and low signal intensity on T1-weighted MR
images (Fig 12). The vagina is one of the most
common sites for recurrent endometrial cancer
(53). This typically occurs at the vaginal vault.
Vaginal metastases from uterine leiomyosarcomas
and carcinosarcomas have a similar appearance to
the primary tumor from which they have spread
(37,51).

Ovarian cancer spread by peritoneal spread
and involvement of the vagina occurs when dis-

ease invades from the peritoneal cavity into the
vagina. This most commonly occurs at the vaginal
vault (ie, at the pouch of Douglas) as this is the
dependent part of the peritoneum, allowing tu-
mor seeding to deposit. This occurs in primary
and recurrent ovarian cancer. Involvement is best
seen on sagittal T2-weighted images. A wide
spectrum of histologic subtypes is recognized,
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Figure 13. Vaginal metastasis in a 54-year-old patient with stage IIIC ovarian
adenocarcinoma and pelvic lymph node involvement who presented with a bulky
rectovaginal mass. (a) Sagittal T2-weighted MR image shows a lobulated, 5.5 X
3.5-cm, homogeneous, intermediate-signal-intensity mass (arrow), which arises
from the upper third of the vagina and invades the anterior wall of the rectum.
There is a 3.3-cm right adnexal mass (arrowhead), which represents disease in the
right ovary. There is also a bulky fibroid uterus. (b) Axial T2-weighted MR image
shows that the vaginal mass arises from the right lateral and posterior walls of the
fornix (arrow).

Figure 14. Vaginal metastasis in a 60-year-old patient with a stage IIIC malig-
nant ovarian mixed mullerian tumor who presented with vaginal bleeding, pneu-
maturia, and fecal leakage. (a) Sagittal T2-weighted MR image shows a 10 X 10 X
8.5-cm mass arising from the posterior vaginal vault and invading the sigmoid co-
lon superiorly (arrow). The mass has heterogeneous high signal intensity and con-
tains multiple loculi. (b) Axial T2-weighted MR image shows that the mass invades
the bladder (black arrow), which contains gas (white arrow) as a result of a fistulous

connection.
which are reflected in the MR imaging appear- In such cases, careful review of the clinical history
ances (Figs 13-15) (54). or pathologic findings is required. MR imaging
In patients who have undergone hysterectomy may be used to define the extent of vaginal in-
as part of treatment for their gynecologic malig- volvement.
nancy, it is not possible at MR imaging to distin-
guish between a vaginal metastasis from the origi- Metastases from
nal primary (ie, cervical, uterine, or ovarian can- Nongynecologic Malignancies
cer) and a new primary vaginal carcinoma (55). Rectal and bladder cancer may involve the vagina

in advanced disease or if there is local relapse af-
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Figure 15. Vaginal metastasis in a 67-year-old patient with stage IIIC ovarian
serous cystadenocarcinoma who presented with intermittent bowel obstruction and
vaginal discharge. (a) Axial T2-weighted MR image shows a 5-cm intermediate-
signal-intensity mass that arises from the left lateral wall of the upper third of the
vagina and indents the posterior wall of the bladder. The mass has a cystic com-
ponent (arrow), which lies adjacent to the rectum and causes a bulge on the left
levator sling. There is a satellite tumor nodule in the mesorectum (arrowhead).

(b) Sagittal T2-weighted MR image shows the mass invading the lower rectum.

a. b.

Figure 16. Vaginal metastasis from rectal adenocarcinoma in a 59-year-old pa-
tient with a vaginal mass. The patient had a history of Dukes stage C rectal adeno-
carcinoma treated with a low anterior resection. (a) Sagittal T2-weighted MR im-
age shows an irregular mass of intermediate to high signal intensity invading the
posterior vaginal vault (arrow). (b) Axial T2-weighted MR image shows the infil-
trative, irregular, 3.2 X 4-cm, intermediate- to high-signal-intensity mass arising
from the left pararectal tissues and extending to the posterior vaginal vault (long
arrow). The mass extends to the left levator sling (short arrow) and parametrium.

ter treatment. The imaging appearance reflects masses at T1-weighted MR imaging (51). Metas-
that of the local tumor. In rectal adenocarcino- tases from extragenital cancers are rare and most
mas, vaginal involvement appears as fairly well- commonly occur from adenocarcinoma of the
defined heterogeneous intermediate- to high-sig- colon and breast (15), with colonic metastases
nal-intensity masses at T2-weighted MR imaging, reported to appear as high-signal-intensity
depending on their mucinous content (Fig 16), masses, similar to adenocarcinoma of the colon.

and as homogeneously low-signal-intensity
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There are a handful of case reports in the litera-
ture of metastases to the vagina from malignant
melanoma. MR imaging features of these vaginal
metastases vary depending on the melanin con-
tent of the metastases, a feature common to the
primary tumor and also similar to primary vaginal
melanoma (39).

Conclusions

The superb soft-tissue contrast resolution of MR
imaging depicts the nature of vaginal malignan-
cies. MR imaging allows detailed assessment of
the anatomic extent of the disease and also its
characteristic appearance, thus assisting in man-
agement of the tumor.

Acknowledgment: Our sincere thanks to Janet Mac-
Donald for her help with obtaining the images used for
publication.
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Malignant involvement of the vagina occurs more commonly from metastatic spread, and except for isolated
reports of metastases from extragenital cancers (2), the most common cause of metastatic disease is direct local
invasion from the female urogenital tract.
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MR imaging is crucial in demonstrating the location of the tumor, parametrial extension, pelvic sidewall
involvement, and spread to the bladder or urethra, rectum, and lymph nodes. Furthermore, MR imaging can be
of value in depicting pelvic anatomy for surgical and radiation therapy planning.
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These sequences are supplemented with high-resolution oblique axial (ie, perpendicular to the long axis of the
vagina) T2-weighted fast spin-echo imaging (11). This sequence allows detailed assessment of the vaginal tumor
and its relation to the paravaginal tissues and thus accurately demonstrates the extent of disease. Vaginal tumors
are almost always best seen with this sequence.
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The lymph node drainage pattern of the vagina is such that lesions of the upper and middle thirds drain to the
pelvic obturator nodes, internal and external iliac nodes, and paraaortic nodes and lesions of the lower third drain
to the inguinal nodes. Posterior wall lymphatics communicate with rectal lymphatics and drain to the inferior
gluteal, sacral, and rectal nodes.
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As a general rule, the MR imaging features of metastases to the vagina mimic the MR imaging features of the
primary tumor, and T2-weighted MR imaging best delineates the extent of disease within and beyond the vagina.





