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Abstract

Primary vulvar and vaginal cancers are rare female genital tract malignancies which are staged using the 2009 International
Federation of Gynecology and Obstetrics (FIGO) staging. These cancers account for approximately 2,700 deaths annually
in the USA. The most common histologic subtype of both vulvar and vaginal cancers is squamous cell carcinoma, with an
increasing role of the human papillomavirus (HPV) in a significant number of these tumors. Lymph node involvement is the
hallmark of FIGO stage 3 vulvar cancer while pelvic sidewall involvement is the hallmark of FIGO stage 3 vaginal cancer.
Imaging techniques include computed tomography (CT), positron emission tomography (PET)-CT, magnetic resonance imag-
ing (MRI), and PET-MRI. MRI is the imaging modality of choice for preoperative clinical staging of nodal and metastatic
involvement while PET-CT is helpful with assessing response to neoadjuvant treatment and for guiding patient management.
Determining the pretreatment extent of disease has become more important due to modern tailored operative approaches and
use of neoadjuvant chemoradiation therapy to reduce surgical morbidity. Moreover, imaging is used to determine the full
extent of disease for radiation planning and for evaluating treatment response. Understanding the relevant anatomy of the
vulva and vaginal regions and the associated lymphatic pathways is helpful to recognize the potential routes of spread and
to correctly identify the appropriate FIGO stage. The purpose of this article is to review the clinical features, pathology, and
current treatment strategies for vulvar and vaginal malignancies and to identify multimodality diagnostic imaging features
of these gynecologic cancers, in conjunction with its respective 2009 FIGO staging system guidelines.
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Primary vulvar and vaginal cancers are rare, composing
approximately 5-6% and 2%, respectively, of all female geni-
tal tract malignancies and account for approximately 2,700
number of deaths annually in the USA [1-3]. Although the
vulva and vagina are located anatomically adjacent to each
other and cancers in these locations have overlapping clini-
cal populations, they are distinct tumors with different stag-
ing systems and treatments. In addition, women with vulvar
or vaginal cancer may be asymptomatic and the disease
diagnosed incidentally.

Primary vulvar cancers are staged surgically and clini-
cally whereas primary vaginal cancers are staged clinically,
both using the 2009 International Federation of Gynecology
and Obstetrics (FIGO) staging system (Tables 1 and 2) [4].
An exemption is melanoma, which is staged clinically. The
FIGO system and the American Joint Committee on Cancer
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Table 1 FIGO and TNM Staging for Vulvar Cancer

FIGO stage TNM stage  Tumor size Lymph node involvement

Organ involvement Distant metastases

1A Tla <2cm None
NO and<1 mm
MO stromal

invasion
1B Tlb >2 cm
NO and> 1 mm
MO stromal
invasion

None

2 T2
NO
MO

3A T1 or T2 Any size
N1 1-2 nodes <5 mm
MO

3B T1 or T2
N2a or N2b
MO

3C T1or T2
N2c
MO

4A T1 or T2 Any size
N3 Any N
MO
OR
T3
Any N
MO

4B Any T
Any N
Ml

Any size None

Any size
>3 nodes <5 mm

Any size

Any size Any N

1 inguinofemoral node >5 mm or

>2 inguinofemoral node > 5 mm or

Fixed/ulcerated inguinofemoral nodes

Vulva and/or perineum None

Vulva and/or perineum None

Anus, lower vagina, or lower urethra None

Anus, lower vagina, or lower urethra None

Anus, lower vagina, or lower urethra None

Positive nodes with extracapsular spread Anus, lower vagina, or lower urethra None

Anus, lower vagina, or lower urethra None
Rectum, upper vagina, upper urethra,
bladder, or pelvic bone

Any T Yes
Most commonly
pelvic nodes or
lung

(AJCC) TNM staging system are essentially the same, taking
into account the size and extent of the tumor, lymph node
involvement, and metastasis to distant sites. While physical
examination may detect these malignancies and can evaluate
the visible local disease extent, it cannot detect lymphad-
enopathy and metastatic disease reliably. Although the data
on the role of imaging in diagnosis and staging of these
gynecologic malignancies are limited, there is an increasing
need to determine the pretreatment extent of disease given
the move toward more tailored surgical approaches and use
of neoadjuvant chemoradiation therapy to reduce morbidity.
The FIGO staging system allows the use of imaging modali-
ties such as CT, MR, and PET-CT to guide therapy which
can help determine the full extent of disease for radiation
planning and also help evaluate the response to treatment.
The objective of this article is to discuss the background,
clinical presentation, and risk factors of these two malignan-
cies. Also, the FIGO staging guidelines for vulvar and vagi-
nal cancers will be reviewed along with relevant imaging
characteristics across multiple modalities. Finally, we will
examine the imaging findings that guide treatment, assess
treatment response, and delineate potential complications.
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Vulvar cancer

Vulvar cancer is a rare malignancy with approximately 6,200
new cases in 2018 [5]. The disease primarily affects post-
menopausal women, with the median age at diagnosis of
68 years old [6]. In women older than 60 years, the disease
is associated with chronic inflammation and lichen sclero-
sus [7]. In younger women, the disease is strongly associ-
ated with human papillomavirus (HPV) 16 or 18 and vulvar
intraepithelial neoplasia (VIN). Although incidence rates
have increased in women under 60 years old, high HPV
vaccination coverage is expected to reverse the effect on the
number of vulvar cancer cases in the vaccinated cohorts [8].
Other risk factors include smoking, HIV, and other genital
cancers such as cervical cancer and melanoma.

Women clinically present with symptoms such as pru-
ritus, pain, palpable mass, or bloody discharge. Patients
may also be asymptomatic but on exam are noted to have
a lesion in the vulva. The lesion may appear as an area of
skin thickening or discoloration, raised plaque, ulceration, or
palpable lump. A majority of vulvar cancers are diagnosed
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Table 2 FIGO and TNM staging for vaginal cancer with MRI characteristics for each stage

FIGO stage TNM staging Tumor size Lymph node involve- Organ involvement Distant metastases ~ MRI
ment
1 Tla <2cm None Vagina None Intact T2-hypointense
NO vaginal wall
MO
T1lb >2 cm None Vagina None
NO
MO
2 T2a <2 cm None Invades paravaginal None Disrupted T2-hypointense
NO tissue but not to pelvic vaginal wall
MO sidewall
T2b >2 cm None Invades paravaginal None
NO tissue but not to pelvic
MO sidewall
3 T1,T2,or T3 Anysize  Inguinal or pelvic nodes Invades pelvic sidewall, None Abnormal T2-hyperin-
N1 Any size ~ None and/or lower vagina, None tense pelvic musculature
MO and/or causing hydro-
OR nephrosis
T3 Invades pelvic sidewall,
NO and/or lower vagina,
MO and/or causing hydro-
nephrosis
4A T4 Any size  Any N Bladder, rectum, or None Disrupted T2-hypointense
Any N extend beyond pelvis bladder or rectal wall;
MO abnormal enhancement
of adjacent organs
4B Any T Anysize  Any N Any T Yes Distant organ metastases
Any N Lung, liver, or bones  (lungs and liver are most
M1 common)

in the early stages, with 59% of vulvar cancer with local-
ized disease. Approximately 30% of vulvar cancers present
with spread to regional lymph nodes and only 6% of vulvar
cancers present with distant metastases [6].

Pathology

Squamous cell carcinoma (SCC) is the most common
histologic subtype of vulvar cancer and comprises 70%
of cases, with a bimodal distribution affecting women
younger than 50 years old and women over 70 years old
[9]. SCC arises from epidermal squamous cells and often
is associated with vulvar intraepithelial neoplasia (VIN).
There are several subtypes of squamous cell carcinoma.
The most common is the keratinizing subtype which devel-
ops in older women and not associated with HPV. Less
common subtypes include basaloid and warty subtypes
which are seen in younger women with HPV. Verrucous
carcinoma is an uncommon subtype that is slow-growing
and correlated with a good prognosis.

The remaining cell types include adenocarcinoma,
melanoma, basal cell carcinoma, and sarcoma. Adenocar-
cinomas most commonly arise from the Bartholin glands
at the vaginal introitus. Paget’s disease of the vulva is an

adenocarcinoma which mainly affects post-menopausal
Caucasian women and originates from vulvar apocrine
gland-bearing skin cells. Basal cell carcinoma is gener-
ally a slow-growing lesion, primarily located on the labia
majora.

Finally, vulvar sarcomas include subtypes such as leio-
myosarcomas, epithelioid sarcomas, malignant rhabdoid
tumor, and rhabdomyosarcomas. These can be aggressive,
have high rates of metastasis, recurrences, and high mor-
tality rate [10]. Unlike other cancers of the vulva, vulvar
sarcomas can occur in women of any age, including in
childhood.

Anatomy

The vulva is a diamond-shaped soft tissue structure located
external to the vagina. The vulva is composed of the follow-
ing components: labia majora, labia minora, mons pubis,
clitoris, vaginal introitus, and the perineal body (Fig. 1).
Vulvar malignancies mainly affect the labia, with the labia
majora composing about 50% of cases and the labia minora
comprising about 20% of cases [11]. The vulva is located
in close proximity to the distal vagina, distal urethra, and
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Fig. 1 Relevant anatomy of the vulva. a Schematic of the vulva
anatomy and lymphatic drainage pattern. The vulva is composed of
the following components: mons pubis, clitoris, labia majora, labia
minora, vaginal introitus, and the perineal body. The pattern of
lymphatic drainage from the vulva occurs through a stepwise fash-
ion from the superficial inguinal nodes, to the deep inguinal nodes,
and then to the pelvic nodes. b Axial T2-weighted fat-saturated

anal sphincter, which are potential common sites for local
invasion.

Patterns of spread

Vulvar cancer is primarily spread via the lymphatic system.
The incidence of inguinofemoral lymph node metastasis is
correlated with the depth of stromal invasion, with less than
1% lymph node involvement when the depth of invasion is
less than 1 mm, and greater than 8% lymph node involvement
when the depth of invasion is more than 1 mm, hence neces-
sitating the need for lymph node dissection [12]. The incidence
of deeper iliac chain lymph node metastases is 5%. Hematog-
enous spread to the lung and bones occur in approximately
4% of patients [13].
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MR image shows the perineal body (asterisk), the urogenital trian-
gle (anterior triangle), and anal triangle (posterior triangle). ¢ Axial
T2-weighted MR image shows the clitoris (large arrow), labia minora
(small arrow), and labia majora (asterisks). d Axial T2-weighted
image shows a superficial inguinal lymph node (yellow arrowhead)
located anterolateral to the great saphenous vein (large arrow) and
anterior to the femoral vessels (small arrow)

The pattern of lymphatic drainage from the vulva occurs
through a stepwise fashion from the superficial inguinal nodes
(most common), to the deep inguinal nodes, and then to the
pelvic nodes. The superficial inguinal nodes are located ante-
rior to the inguinal ligament, the superficial femoral vessels,
and the saphenous veins. The deep inguinal nodes are located
within the femoral sheath and medial to the common femo-
ral vein. The deep inguinal nodes then drain to the iliac and
paraaortic lymph nodes, which are both considered distant
metastasis. Metastasis to the contralateral groin or pelvic nodes
is rare in the absence of ipsilateral groin metastases. Also,
metastasis to the deep inguinal nodes without the involvement
of the superficial inguinal nodes has been reported, but this is
also rare [14].
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Imaging
CcT

CT is useful for detection of lymphadenopathy, determining
bladder or rectal invasion and identifying distant metastases,
including pulmonary and bony metastases. In addition, CT is
used in planning radiation treatment. However, a limitation
of CT is its inability to determine local tumor staging due
to low soft tissue contrast resolution. Even with contrast-
enhanced CT, the vulva may not be well delineated.

MRI

The benefits of MRI imaging include having superior con-
trast resolution and soft tissue delineation of the primary
vulvar tumor as well as being the most sensitive modality
for detecting lymph node involvement. MRI is the study of
choice for local invasion and treatment response. Small field-
of-view images of the pelvis allow for improved anatomy
detail and tumor delineation, whereas large field-of-view
images offer better detection of lymphadenopathy and bony
metastasis. In a 2002 study, Hawnaur et al. determined that
MRI had a sensitivity of 89% and specificity of 91% when
determining the presence of metastatic lymphadenopathy
[15]. In a 2010 retrospective study, Kataoka determined
that contrast-enhanced MRI was useful in improving the
accuracy of vulvar cancer staging in 85% of a cohort of 20
patients who underwent MRI before surgery [16].

PET-CT

PET-CT is useful with radiation therapy planning and as
a supplementary imaging tool to lymphatic mapping and
sentinel lymph node dissection [17]. In addition, PET-CT
is helpful with assessing response to neoadjuvant treatment
before surgery and is useful for determining prognosis and
patient management. In a 2016 study, Robertson et al. deter-
mined that a clinician’s prognostic impression changed in
half of the cases following information found on PET-CT.
The imaging results helped determine management in 36%
of cases, including opting for additional biopsy or treatment
in lieu of watchful waiting [18]. On PET-CT, the primary
vulvar lesion and the involved lymph nodes will demonstrate
FDG avidity.

PET-CT may help detect involved regional hypermeta-
bolic lymph nodes and distant metastases. However, PET-CT
has limited value in detecting lymph node metastases less
than 5 mm and necrotic lymph nodes. Furthermore, inflam-
matory lymph nodes can be false-positive on PET-CT [19].

PET-MRI

More recent technology of PET-MRI combines the diagnos-
tic advantages of detailed high-resolution anatomic informa-
tion from MR with the metabolic information from PET. In a
2018 study comprising a cohort of seventy-one women with
gynecologic cancers, Sawicki et al. determined that PET-
MRI correctly identified 100% of vulvar cancer recurrences
and 84% vaginal cancer recurrences compared to MRI alone
[20]. PET-MRI was able to recognize more pelvic recur-
rences and distant metastases compared to MRI alone.

A potential limitation of fused PET-MRI would be
misregistration that can occur between the independently
acquired PET and MRI studies. However, newer integrated
PET-MRI systems allow for simultaneous acquisition of
PET and MRI data, which decreases this.

FIGO classifications and imaging features
FIGO stage 1
FIGO stage 1 vulvar cancers are confined to the vulva or

perineum and do not exhibit lymph node involvement or
invasion of adjacent structures [21] (Fig. 2). FIGO stage 1A

Fig.2 46-year-old woman with FIGO stage 1 vulvar adenoid cystic
carcinoma of the left Bartholin gland. Axial PET-CT shows an
intensely FDG-avid soft tissue mass (arrow). There was no evidence
of lymphadenopathy or distant metastases (not shown). The patho-
logic staging was pT1b NO MO. The mass was excised and the patient
subsequently received radiation therapy with chemosensitization
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Fig.3 69-year-old woman with FIGO stage 2 squamous cell carci-
noma of the vulva. a Axial T1-weighted fat saturation with contrast
MR image of the pelvis at the level of the vaginal introitus dem-
onstrates irregular thickening in the right labia (arrow). b Sagit-

tumor is smaller than 2 cm and with less than 1 mm stromal
invasion (T1a). FIGO stage 1B tumor has grown larger than
2 cm or with greater than 1 mm stromal invasion (T1b).
On CT, FIGO stage 1 vulvar lesions may appear as vulvar
thickening. On MRI, vulvar lesions appear to be T1 hypo-
isotense and T2 iso-hyperintense and demonstrate contrast
enhancement.

FIGO stage 2

FIGO stage 2 tumors can be any size and have partial inva-
sion of adjacent structures including involvement of lower
1/3 urethra, lower 1/3 of vagina, or anus (T2), without
metastatic nodal involvement (Fig. 3). MRI is the preferred
modality to evaluate for extension of the primary vulvar
lesion in locally advanced vulvar cancers. The architecture
of the adjacent organs such as the urethra, vagina, and anal
sphincter will be disrupted, and the involved portions will
demonstrate contrast enhancement. Large necrotic tumors
may demonstrate areas of marked T2 hyperintensity. For
tumors larger than 2 cm or stage T1 and above, CT or PET-
CT may be performed to evaluate for distant metastasis [22].

FIGO stage 3

The hallmark of FIGO stage 3 vulvar cancers is lymph node
involvement without distant metastases (Fig. 4). The tumor
may be confined to the vulva (T1) or may extend into other
structures including the lower urethra, lower vagina, or anus
(T2). FIGO stage 3A vulvar cancer involves one inguinofem-
oral lymph node greater than 5 mm (N1) or it may involve
1 or 2 inguinofemoral lymph nodes less than 5 mm (N1).

@ Springer

tal T1-weighted fat-saturated MR image with contrast demonstrates
enhancing soft tissue surrounding the distal urethra (arrow), a feature
of FIGO 2 stage tumor. Cystoscopy confirmed urethral involvement
by tumor with meatal stenosis

FIGO stage 3B vulvar cancer involves greater than 3 lymph
nodes less than 5 mm (N2a) or the cancer involves 2 or more
inguinofemoral lymph nodes greater than 5 mm (N2b).
FIGO stage 3C vulvar cancers demonstrate presence of
lymphadenopathy with extracapsular spread (N2c), gener-
ally pathologically determined. On MRI, metastatic nodal
involvement appears to have characteristics such as irregular,
rounded, spiculated morphology, short-axis diameter size
greater than 10 mm, internal necrosis, loss of fatty hilum,
and diffusion-weighted positivity [15]. Inguinal lymphade-
nopathy can be assessed on large field-of-view post-contrast
T1-weighted images.

FIGO stage 4

FIGO stage 4A vulvar cancers involves fixed or ulcerated
inguinofemoral nodes (N3) or invasion of adjacent struc-
tures including the upper 2/3 of urethra, upper 2/3 of vagina,
bladder, rectum, or pelvic bone (T3). FIGO stage 4B vul-
var cancers involve distant pelvic lymph nodes (internal
iliac, external iliac, common iliac, or paraaortic lymph
nodes) or have distant metastases (M 1), most commonly to
the lungs (Fig. 5). Again, large field-of-view post-contrast
T1-weighted images are also helpful to assess for pelvic
adenopathy.

Treatment

Treatment options for vulvar cancer involve a combination
of surgery, radiation, and chemotherapy depending on the
stage of disease. Surgery is the standard primary treatment
of vulvar cancer. With early-stage vulvar cancer, surgery
alone may be curative. Treatment of FIGO stage 1A tumor
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Fig.4 75-year-old woman with
FIGO stage 3 vulvar cancer
who presented with vaginal
spotting. a,b Axial PET-CT
demonstrates an intensely FDG-
avid left vulvar mass (arrow in
a) with extension to the right
lateral vaginal wall (arrow in
b). ¢ FDG-avid right inguinal
adenopathy is present (circle)

is wide excision. For FIGO stage 1B and 2 tumors, the
treatment is radical local excision with sentinel lymph node
dissection.

For FIGO stage 3 and 4A patients, treatment options
include modified radical or radical vulvectomy with inguinal
and femoral dissection followed by radiation treatment. With
later-stage or non-resectable disease without major morbidi-
ties, neoadjuvant chemotherapy is the primary treatment.
Consideration can be given for surgical removal of residual
disease following chemoradiation. Newer management strat-
egies start with neoadjuvant radiation therapy and/or chemo-
radiation of the primary lesion.

For stage 4B patients, there is no current standard treat-
ment for advanced vulvar cancer. However, chemotherapy
regimens that have been attempted include 5-fluorouracil

(5-FU), cisplatin, mitomycin-C, or bleomycin [11]. Addi-
tion of palliative radiation may also be an option. Newer
agents with targeted approaches toward immune signaling
are promising therapies for HPV-driven vulvar malignan-
cies [23].

Survival/prognosis

Nodal status is the most important factor for survival, with
an 86% 5-year survival rate in women who do not have
lymph node involvement and 53% 5-year survival rate in
women who have lymph node involvement [5].

The survival rate decreases as the FIGO stage increases.
The FIGO staging and overall survival at 5 years is as fol-
lows: FIGO 1- 78%, FIGO 2- 59%, FIGO 3- 43%, and FIGO
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Fig.5 55-year-old woman with FIGO stage 4B squamous cell carci-
noma of the vulva who presented with a malodorous vulvar mass. a
Axial contrast-enhanced CT of the pelvis demonstrates a fungating
vulvar mass (arrow). b Bulky left external iliac and inguinal lym-
phadenopathy was present (arrows). ¢ Axial T1-weighted contrast-

4- 13%. The 5-year survival rate decreases to 19% when
distant metastasis is identified [5].

Recurrence rates of vulvar SCC range from 30-50%
within the first 2 years. Other prognostic features include
tumor size, depth of invasion, and presence of metastatic
disease [24].

Post-treatment imaging

According to the NCCN (National Comprehensive Cancer
Network), history and physical examination are recom-
mended every 3 to 6 months for 2 years, followed by every
6 to 12 months for another 3 to 5 years, and then annually.
Low-risk disease patients will have a longer follow-up inter-
val whereas high-risk disease patients will have a shorter fol-
low-up interval. Imaging is indicated by suspicious physical

@ Springer

enhanced and d axial T2-weighted images show decreased size of the
enhancing vulvar mass (solid arrow in ¢) and external iliac (dotted
arrow) and inguinal (solid arrow in d) lymph nodes following radia-
tion treatment

examination findings or symptoms of recurrence [25]. The
purpose of post-treatment imaging includes assessing com-
plications of treatment and identifying residual or recurrent
tumor. A routine imaging surveillance strategy has not yet
been established.

Complications

Post-treatment changes and complications after radical
vulvar surgery include inflammatory reaction, pelvic floor
prolapse, and urinary or stool incontinence (Fig. 6). Poten-
tial complications of groin lymph node dissection include
lymphedema, lymphocele, wound infection or necrosis,
hematoma, cellulitis, and hernia formation [26].

Early complications of radiation therapy include celluli-
tis, urethritis, vulvar edema, and diarrhea. Radiation-induced
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C))

Fig.6 51-year-old woman with FIGO stage 1B squamous cell car-
cinoma of the vulva status post-excision. a Axial PET-CT image 3
weeks after surgery shows intense linear FDG uptake along the

bone changes or fractures, myositis, fistula formation, and
radiation-induced secondary tumors are late complications
of radiation therapy. Fistulae between the bowel, vagina, or
bladder can occur.

Recurrence

Local structures in the perineum serve as common sites of
recurrence. Approximately 30% of recurrence can occur in
the groin, which is associated with a worse outcome [27].
MRI can help delineate local recurrence whereas PET-CT
can detect distant and nodal metastasis, particularly in the
inguinal region with a 100% sensitivity and 89% specificity
rate for positive inguinal nodes [28] (Fig. 7).

Vaginal cancer

Approximately 5,400 patients are diagnosed with primary
vaginal cancer in the USA each year [1]. Primary vaginal
cancer constitutes about 2% of malignant neoplasms of the
female genital tract. There is a high mortality rate with 30%
of patients dying of the disease. The incidence of primary
vaginal cancer increases with age with half of patients pre-
senting after age 70. Risk factors for vaginal cancer include
human papillomavirus, tobacco use, younger age at coi-
tarche, multiple sexual partners, history of in situ or invasive
cervical cancer, or prior pelvic radiation.

right vulva (arrow). b Axial PET-CT image six months later shows
decreased FDG uptake. The previous findings reflect post-treatment
inflammation reaction (arrow)

The most common clinical symptom of vaginal cancer
is vaginal bleeding [29]. Other presenting symptoms result
from local spread of disease, such as increased urinary fre-
quency or tenesmus. Vaginal tumors typically present as a
fungating mass, an ulcerating lesion, or annular constricting
mass. However, approximately 10% of women eventually
diagnosed with vaginal cancer are asymptomatic at the time
of diagnosis, and their vaginal cancer is only detected from
a Pap smear or physical exam.

At presentation, approximately 18% of women have
stage 1 disease, 46% of women have stage 2 disease, and
the remaining women have more advanced disease [30].

Pathology

Similar to vulvar cancer, squamous cell carcinoma (SCC)
is the most common histologic subtype and arises from the
vaginal mucosa and frequently involves the proximal 1/3 of
the vagina. Many SCC may be preceded by vaginal intraepi-
thelial neoplasia (VAIN), which is defined as squamous cell
atypia without invasion. SCC is most common in post-men-
opausal women with a 5-year survival of 54%.

In contrast, adenocarcinoma is more common in younger
women and arises from glandular cells in the vagina such as
the cells in the periurethral glands [31]. The most notable
subtype of adenocarcinoma is clear cell adenocarcinoma,
which is associated with in utero exposure to diethyl-
stilbestrol, which is no longer commercially available.
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Fig.7 56-year-old woman with FIGO stage 4A SCC of the vulva
status post-hysterectomy, bilateral oophorectomy, and radiation with
recurrent disease 6 months later. a Axial T1-weighted contrast-
enhanced and b DWI (b=1000) MR images show a nodule measur-

Adenocarcinoma is associated with an increased likelihood
for lymph node and metastatic pulmonary involvement.
Melanoma arises from melanocytes that are present in
the local epithelium and is overall a rare entity [32]. It usu-
ally occurs in the distal vagina, particularly on the anterior
vaginal wall, and has the highest mortality rate of all vaginal
malignancies with a 5-year survival of only 15% [31].
Metastatic spread or direct extension to the vagina from
other cancers are more common than primary vaginal can-
cer, comprising over 80% of all vaginal tumors. The vagina
is a common organ where endometrial, cervical, vulvar,
ovarian, bladder, urethral, or rectal cancers can extend. Ges-
tational trophoblastic disease can also spread to the vagina
via lymphovascular spread. Breast and lung cancer can
metastasize to the vagina as well, but this is rare.

@ Springer

ing around 1 cm in the right vulva with enhancement and restricted
diffusion (arrow). ADC image shows corresponding hypointensity
(not shown). ¢ Axial PET-CT image demonstrates soft tissue thicken-
ing in the right vulva with focal intense FDG uptake (arrow)

Anatomy

The vagina is a fibromuscular cylindrical structure extending
from the vulva to the distal cervix, measuring approximately
7 to 9 centimeters in length. The vaginal wall is composed of
three layers: the mucosa, the muscularis, and the adventitia
[33]. The vagina can be separated into three anatomic divi-
sions. The upper third of the vagina borders are the anterior,
posterior, and lateral vaginal fornices with lymphatic drain-
age into the external and internal iliac lymph nodes. The
middle third of the vagina is posterior to the bladder base
with lymph node drainage into the internal iliac chain. The
lower third of the vagina is located inferior to the level of the
bladder base and posterior to the urethra with lymph node
drainage into the superficial inguinal nodes [34, 35] (Fig. 8).
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Fig.8 Relevant MR anatomy of the vagina. a Sagittal T2-weighted
MR image of the vagina (distended with gel) shows the upper (UV),
middle (MV), and lower (LV) thirds. The image also shows the ante-
rior and posterior fornices (solid arrows), cervix (C), and uterus
(U). The dotted arrows demonstrate the T2-hypointense muscularis

Patterns of spread

Vaginal tumors spread via direct extension into the sur-
rounding pelvic structures including the paravaginal tissue,
parametria, pelvic musculature, urethra, bladder, and rectum.
Lymphatic spread of the vagina is complex and usually fol-
lows the division of the vagina. Hematogenous spread to
the lung, liver, and osseous structures is rare and occurs in
advanced stages.

layer of the vagina. b Coronal T2-weighted MR image of the vagina
shows the lateral fornices of the vagina (solid arrows). ¢ Coronal
T2-weighted MR image through the vagina demonstrates the pubo-
rectalis (solid arrow), levator ani (dotted arrow), and obturator inter-
nus (OI)

Imaging
CT/PET-CT

Similar to vulvar cancer, CT may be helpful in determining
disease extent and nodal/metastatic involvement; however, it
has lower sensitivity compared to MR and PET-CT. Three-
dimensional CT reconstructions of the tumor can be used for
treatment planning for radiation therapy.

Comparable to vulvar malignancies, PET-CT is useful
for diagnosis of recurrent vaginal cancers (18). It is supe-
rior to CT at evaluating disease extent and nodal/metastatic
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Table 3 MRI protocol of the

female pelvis at our institution Sequence type F.ield of Slice thick-  Skip (mm)
view (cm)  ness (mm)
Sagittal T2 34 5 1.5
Coronal T2 34 5 1.5
Axial T2 34 5 1.5
Sagittal T2 small FOV 17 3 0.6
Oblique Long-Axis T2 small FOV (with respect to the uterus) 17 3 0.6
Oblique Short-Axis T2 small FOV (with respect to the uterus) 17 3 0.6
Axial Diffusion-Weighted Imaging 34 6 2
Axial T1 Dixon Imaging 34 25 0
Axial T1 Fat Saturation PreContrast 34 1.6 0
Axial T1 Fat Saturation Post-Contrast 34 1.6 0
Coronal T1 Fat Saturation Post-Contrast 34 1.6 0

involvement but less sensitive compared to MRI for local
disease (18).

MRI

As with vulvar cancers, MRI is helpful to determine tumor
size and extent due to its superior soft tissue resolution. MR
is a reliable modality to detect primary and metastatic cancer
with a reported accuracy of up to 82% and 92% for detecting
locally recurrent and metastatic disease, respectively [36].
The muscularis of the vagina is represented as a T2-hypoin-
tense layer in the outer wall of the vagina. Vaginal gel can
be introduced to allow for vaginal wall distention and better
delineation of tumor size, location, and depth. A sample
protocol for MRI imaging of vulvar and vaginal cancers is
included (Table 3).

FIGO classifications and imaging features
FIGO stage 1

In FIGO stage 1, the tumor is confined to the vaginal wall
and its size can be smaller than 2 cm (T1a) or larger than
2 cm (T1b). On imaging, the tumor may have an imaging
appearance of circumferential thickening of the vagina, as
an ill-defined diffuse mass or as a bulky, lobulated mass [37]
(Fig. 9). On MRI, vaginal tumors are usually T1 iso-hypoin-
tense and mildly T2 hyperintense relative to the vaginal wall.
The tumors are best characterized on T2-weighted imaging
and cause asymmetric abnormality of the vaginal contour.
The tumor demonstrates early arterial enhancement on fat-
suppressed T1-weighted dynamic contrast-enhanced imag-
ing. On a T2-single-shot fast-spin echo (SSFSE) or T2-turbo
spin-echo sequence, the T2-hypointense signal of the vaginal
muscularis layer is intact. The T2-hyperintense paravaginal
fat is uninvolved.

@ Springer

FIGO stage 2

FIGO stage 2 vaginal cancer is defined as extension beyond
the vaginal wall and invasion into the paravaginal tissue
but not involving the pelvic sidewall, regardless of size
(Fig. 10). FIGO stage 2 encompasses tumor size less than
2 cm (T2a) and tumor size greater than 2 cm (T2b). On
MRI, the T2-hypointense signal of the muscularis layer of
the vaginal wall is disrupted. The coronal and sagittal planes
are helpful in assessing the subtle disruption of the vagina.

FIGO stage 3

FIGO stage 3 vaginal cancer is characterized by pelvic side-
wall invasion (T3) with involvement of the obturator inter-
nus, levator ani, piriformis muscles or iliac vessels, and/or
hydronephrosis (Fig. 11). Axial and coronal images are help-
ful with identifying extent of pelvic sidewall invasion. FIGO
stage 3 tumors may have also spread to local lymph nodes
in the pelvis or inguinal regions including the perivisceral,
inguinal, and internal and external iliac lymph nodes (N1)
but not distant sites such as the common iliac or paraaortic
lymph nodes [4]. On MRI, abnormal T2-hyperintense signal
of the pelvic musculature may reflect edema or direct inva-
sion into the musculature. An indirect sign of involvement is
tethering of the adjacent structures and musculature.

FIGO stage 4

In FIGO stage 4A disease, the tumor extends beyond the
pelvis and exhibits bladder, urethra, or rectal invasion (T4)
(Fig. 12). Bladder or rectal involvement is characterized
by the disruption of the T2-hypointense bladder or rectal
muscularis by the vaginal tumor and the complementary
loss of fat planes between the vagina and these adjacent
structures. Another suspicious imaging finding of bladder
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Fig.9 51-year-old woman with a history of cervical cancer who
developed FIGO stage 1 squamous cell carcinoma of the vagina. a
Axial T1-weighted fat-saturated contrast-enhanced MR image shows
thickening of the vagina (arrow). b Axial T2-weighted MR image

or rectal involvement is contour irregularity and nodularity
along the bladder or rectal wall, respectively. Evaluation of
these structures in multiple planes is useful with identifying
invasion. Abnormal enhancing tumor involving the bladder
or rectum can be a sign of invasion on contrast-enhanced
T1-weighted images. A pitfall in determining bladder
involvement is differentiating between peritumoral edema
and inflammation from tumor invasion. Thus, in suspected
cases of bladder invasion, cystoscopy is recommended for
clinical confirmation [38]. Indirect imaging signs of blad-
der or rectal involvement is bladder distension from bladder
outlet obstruction or rectal obstruction, respectively.

FIGO stage 4B disease demonstrates distant organ metas-
tasis (M1). The disease has spread beyond the pelvis and
may infiltrate the peritoneum and bowel loops. Lung, liver,
and bone metastases are the most common distant organ
metastases in FIGO stage 4B disease.

shows no paravaginal involvement (arrow) with an intact vagina. ¢
Sagittal T2-weighted images show that the tumor is confined to the
vaginal wall with no involvement of the rectum (R) or bladder (B)

Treatment

The stage and location of vaginal tumors determine the
treatment strategy. In vaginal cancer, patients with early-
stage cancer can be cured with surgical excision; however,
radiation therapy alone may be an option as well. For stage
1 patients, treatment includes surgery including wide local
excision or vaginectomy with or without lymph node dissec-
tion. Radiation therapy with external beam radiation therapy
(EBRT) and/or combination of interstitial and intracavitary
therapy can be considered at this stage. Stage 2 treatment
consists of a combination of brachytherapy and EBRT.
Stage 3 treatment options are external beam radiation ther-
apy (EBRT) alone, or in combination with interstitial and/
or intracavitary radiation. For patients with more advanced
disease, chemoradiation is the predominant therapy. Stage
4a treatment includes a combination of interstitial, intra-
cavitary, and external beam radiation therapy (EBRT). In
stage 4B patients, the treatment is palliative radiation with
or without chemotherapy [39].
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Fig. 10 51-year-old woman with FIGO stage 2 squamous cell carci- vaginal wall (arrow) and extending into the paravaginal soft tissue. b
noma of the vagina. a Coronal oblique long-axis T2-weighted image Coronal T1-weighted post-contrast image shows enhancement within
through the vagina shows a hypointense mass arising from the left the paravaginal soft tissue (arrow)

Fig. 11 58-year-old woman
with FIGO stage 3 squamous
cell carcinoma of the vagina
who was treated with chemo-
radiation. a Axial CT before
treatment shows an ulcerated
mass in the right vaginal wall
(arrow). There is a subtle area
of hypodensity represent-

ing the non-ulcerated portion
of the mass (circle). b Axial
T1-weighted contrast-enhanced
MR image after treatment
shows enhancing tissue (arrow)
compatible with residual tumor.
¢ Coronal T1-weighted contrast-
enhanced MR image shows
that the lesion (solid arrow) is
predominantly infralevator in
location but extends superiorly
to involve the levator ani muscle
(dotted arrow)
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Fig. 12 62-year-old woman with FIGO stage 4 vaginal cancer. a
Axial T2-weighted MR image shows a complex soft tissue mass
(arrow) with a cystic component at the superior edge of the vaginal
cuff. The mass abuts several small bowel loops, with apparent teth-

Survival/prognosis

Locoregional recurrence with involvement of the vaginal/
paravaginal area and pelvic or inguinal lymph nodes occurs
in approximately 25% of patients within 5 years [40]. Char-
acteristics such as advanced stage and lower/posterior tumor
location are correlated with higher rates of recurrence. Pre-
dictors for locoregional and metastatic recurrence include

Fig. 13 62-year-old woman with a history of FIGO stage 2 vaginal
squamous cell carcinoma, status post-radiation therapy with vesico-
vaginal and colovaginal fistula. a Axial PET-CT image shows FDG-

ering of surrounding structures. b Sagittal T2-weighted MR image
shows that the mass invades the upper rectum (arrow). There is cir-
cumferential wall thickening of the upper rectum and sigmoid colon.
R =rectum

primary lesion larger than 5 cm, lower vaginal lesions
including the middle and distal 1/3 of the vagina, and pos-
terior vaginal wall lesions [41]. The 5-year survival rate for
FIGO stage 1, 2, 3, and 4 cancer has been reported as 74, 54,
34, and 15%, respectively [42]. Lymph node involvement is
important to identify as it correlates with 5-year survival.

avid urine within the bladder (dotted arrow) extending into the vagina
(solid arrow) and b rectum (dotted arrow)
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Fig. 14 48-year-old woman with recurrent squamous cell carcinoma
of the vagina. a Axial T2-weighted fat-saturated MR image shows a
hyperintense mass within the left perineum causing mass effect on

Post-treatment imaging

The purpose of post-treatment imaging includes assessing
complications of treatment and identifying residual or recur-
rent tumor.

Complications

Factors that increase the likelihood of complications include
higher stage, larger tumor size, and higher radiation dose.
The surrounding pelvic organs can be affected with rec-
tovaginal fistula or vesicovaginal fistula since chemoradia-
tion causes increased fibrosis, loss of soft tissue planes, and
ischemic necrosis resulting in fistula formation (Fig. 13).
Pelvic fistulas generally develop 1.5 years after treatment.
The abnormal connections between the epithelial surfaces
can best be delineated by MR imaging as a high signal inten-
sity fistulous tract on T2-weighted imaging or direct contrast
excretion through the fistulous tract on T1-weighted post-
contrast imaging. Sagittal plane delayed T1 post-contrast
sequences are particularly helpful for assessing pelvic fistu-
las. Other complications include cystitis, proctitis, and bowel
strictures or perforation. Osseous complications like pelvic
bone osteonecrosis or stress fractures can occur.

Imaging response/recurrence
MR imaging is a useful imaging tool to help distinguish
between tumor recurrence and post-treatment changes. In

the time course between 0 and 6 months after treatment, the
vaginal wall will be T2 hyperintense due to post-radiation
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the left lateral vaginal wall (arrow) and extending into the left periu-
rethral space. b DWI shows the lesion (arrow) with restricted diffu-
sion

mucosal and intramuscular edema, and it becomes challeng-
ing to distinguish between normal post-treatment changes
and residual or recurrent disease. A reliable way to deter-
mine tumor response is to measure a decrease in tumor size.
Imaging characteristics of residual or recurrent tumor will
be T2 hyperintense and demonstrate early enhancement,
whereas treated tumor or fibrosis/scar generally will not
demonstrate early enhancement. Diffusion-weighted imag-
ing (DWI) may be helpful in differentiating recurrent disease
and post-treatment changes, with low and high ADC values
suggestive of tumor and edema/inflammation, respectively
[43] (Fig. 14).

Radiation-induced edema and other post-treatment
changes typically resolve 6 months after treatment. At this
time, any nodular or irregular T2-hyperintense thickening or
enhancement, with or without restricted diffusion, would be
suspicious for recurrent disease. Tissue fibrosis and scarring
will appear T2 hypointense without enhancement. PET-CT
will assist in evaluating for recurrent disease and distant
metastases whereas MRI will better measure the extent of
local tumor infiltration and tumor bulk.

Conclusion

In the 2009 FIGO staging system, primary vulvar are staged
surgically and clinically whereas primary vaginal cancers
are staged clinically. Diagnostic imaging helps play a role
in determining local disease extent since tailored surgical
approaches and neoadjuvant chemoradiation therapy have
been implemented to reduce morbidity. An understanding
of the revised staging classification of vulvar and vagina
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carcinomas has direct relevance to disease management.
Imaging is frequently obtained in the assessment of disease
response and recurrence.

Author contributions All authors equally contributed to this paper
with conception and design of the study, literature review and analy-
sis, drafting and critical revision and editing, and final approval of the
final version.

Funding Not applicable.

Declarations

Conflict of interest The authors declare that they have no conflict of
interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Can-
cer J Clin. 2019;69(1):7-34.

2. Canavan TP, Cohen D. Vulvar cancer. Am Fam Physician.
2002;66(7):1269-1274.

3. Creasman WT, Phillips JL, Menck HR. The National Can-
cer Data Base report on cancer of the vagina. Cancer.
1998;83(5):1033-1040.

4. American Joint Committee on Cancer. AJCC cancer staging
manual. In: New York, NY: Springer-Verlag; 2002.

5. National Cancer Institute. Cancer Stat Facts: Vulvar Cancer.
https://seer.cancer.gov/statfacts/html/vulva.html. Published 2018.
Accessed 3/1, 2019.

6. SEER Cancer Statistics Review, 1975-2015. National Cancer
Institute; 2017.

7. Kim KW, Shinagare AB, Krajewski KM, et al. Update on imag-
ing of vulvar squamous cell carcinoma. AJR Am J Roentgenol.
2013;201(1):W147-157.

8. Kang YJ, Smith M, Barlow E, Coffey K, Hacker N, Canfell K.
Vulvar cancer in high-income countries: Increasing burden of
disease. Int J Cancer. 2017;141(11):2174-2186.

9. Mitra S, Sharma MK, Kaur I, et al. Vulvar carcinoma: dilemma,
debates, and decisions. Cancer Manag Res. 2018;10:61-68.

10. Chokoeva AA, Tchernev G, Cardoso JC, et al. Vulvar sarco-
mas: Short guideline for histopathological recognition and
clinical management. Part 1. Int J Immunopathol Pharmacol.
2015;28(2):168-177.

11. PDQ Adult Treatment Editorial Board. Vulvar Cancer Treatment
(PDQ®). 2019.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Homesley HD, Bundy BN, Sedlis A, et al. Prognostic factors
for groin node metastasis in squamous cell carcinoma of the
vulva (a Gynecologic Oncology Group study). Gynecol Oncol.
1993;49(3):279-283.

Russell A, Horowitz N. Cancers of the Vulva and Vagina. Fourth
edition ed. Philadelphia, PA: Elsevier; 2016.

Saito T, Kato K. Management of lymph nodes in the treatment of
vulvar cancer. Int J Clin Oncol. 2007;12(3):187-191.

Hawnaur JM, Reynolds K, Wilson G, Hillier V, Kitchener HC.
Identification of inguinal lymph node metastases from vulval car-
cinoma by magnetic resonance imaging: an initial report. Clin
Radiol. 2002;57(11):995-1000.

Kataoka MY, Sala E, Baldwin P, et al. The accuracy of magnetic
resonance imaging in staging of vulvar cancer: a retrospective
multi-centre study. Gynecol Oncol. 2010;117(1):82-87.

Cohn DE, Dehdashti F, Gibb RK, et al. Prospective evalu-
ation of positron emission tomography for the detection of
groin node metastases from vulvar cancer. Gynecol Oncol.
2002;85(1):179-184.

Robertson NL, Hricak H, Sonoda Y, et al. The impact of FDG-
PET/CT in the management of patients with vulvar and vaginal
cancer. Gynecol Oncol. 2016;140(3):420-424.

Monteil J, Maubon A, Leobon S, et al. Lymph node assessment
with (18)F-FDG-PET and MRI in uterine cervical cancer. Anti-
cancer Res. 2011;31(11):3865-3871.

Sawicki LM, Kirchner J, Grueneisen J, et al. Comparison of. Eur
J Nucl Med Mol Imaging. 2018;45(4):622-629.

FIGO Committee on Gynecologic Oncology. Current FIGO stag-
ing for cancer of the vagina, fallopian tube, ovary, and gestational
trophoblastic neoplasia. Int J Gynaecol Obstet. 2009;105(1):3-4.
Dalla Palma M, Gregianin M, Fiduccia P, et al. PET/CT imaging
in gynecologic malignancies: a critical overview of its clinical
impact and our retrospective single center analysis. Crit Rev Oncol
Hematol. 2012;83(1):84-98.

Hollebecque A, Meyer T, Moore KN, et al. An open-label, multi-
cohort, phase I/II study of nivolumab in patients with virus-asso-
ciated tumors (CheckMate 358): Efficacy and safety in recurrent
or metastatic (R/M) cervical, vaginal, and vulvar cancers. Journal
of Clinical Oncology. 2017;35(15_suppl):5504-5504.

Te Grootenhuis NC, Pouwer AW, de Bock GH, et al. Prognostic
factors for local recurrence of squamous cell carcinoma of the
vulva: A systematic review. Gynecol Oncol. 2018;148(3):622-631.
Koh WJ, Greer BE, Abu-Rustum NR, et al. Vulvar Cancer, Ver-
sion 1.2017, NCCN Clinical Practice Guidelines in Oncology. J
Natl Compr Canc Netw. 2017;15(1):92-120.

Wills A, Obermair A. A review of complications associated
with the surgical treatment of vulvar cancer. Gynecol Oncol.
2013;131(2):467-479.

Cormio G, Loizzi V, Carriero C, Cazzolla A, Putignano G, Sel-
vaggi L. Groin recurrence in carcinoma of the vulva: management
and outcome. Eur J Cancer Care (Engl). 2010;19(3):302-307.
Oldan JD, Sullivan SA. Positron emission tomography-computed
tomography for inguinal nodes in vulvar cancer. World J Nucl
Med. 2018;17(3):139-144.

Di Donato V, Bellati F, Fischetti M, Plotti F, Perniola G, Panici
PB. Vaginal cancer. Crit Rev Oncol Hematol. 2012;81(3):286-295.
Jhingran A, Russell A, Seiden M, et al. Cancers of the Cervix,
Vulva, and Vagina. 5th edition ed. Philadelphia, PA: Elsevier;
2014.

Hacker NF, Eifel PJ, van der Velden J. Cancer of the vagina. Int J
Gynaecol Obstet. 2012;119 Suppl 2:597-99.

DeMatos P, Tyler D, Seigler HF. Mucosal melanoma of the female
genitalia: a clinicopathologic study of forty-three cases at Duke
University Medical Center. Surgery. 1998;124(1):38-48.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://seer.cancer.gov/statfacts/html/vulva.html

5686

Abdominal Radiology (2021) 46:5669-5686

33.

34.

35.

36.

37.

38.

39.

Walker DK, Salibian RA, Salibian AD, Belen KM, Palmer
SL. Overlooked diseases of the vagina: a directed anatomic-
pathologic approach for imaging assessment. Radiographics.
2011;31(6):1583-1598.

Huang M, Slomovitz B, Coleman R. Invasive Cancer of the
Vagina. In: DiSaia P, ed. Clinical Gynecologic Oncology. Phila-
delphia, PA: Elsevier; 2018:217-230.

Paiio B, Sebastia C, Ripoll E, et al. Pathways of lymphatic spread
in gynecologic malignancies. Radiographics. 2015;35(3):916-945.
Chang YC, Hricak H, Thurnher S, Lacey CG. Vagina: evalu-
ation with MR imaging. Part II. Neoplasms. Radiology.
1988;169(1):175-179.

Parikh JH, Barton DP, Ind TE, Sohaib SA. MR imaging features
of vaginal malignancies. Radiographics. 2008;28(1):49-63; quiz
322.

Gardner CS, Sunil J, Klopp AH, et al. Primary vaginal cancer:
role of MRI in diagnosis, staging and treatment. Br J Radiol.
2015;88(1052):20150033.

PDQ Adult Treatment Editorial Board. Vaginal Cancer Treatment
(PDQ®). 2019.

@ Springer

40.

41.

42.

43.

Frank SJ, Jhingran A, Levenback C, Eifel PJ. Definitive radiation
therapy for squamous cell carcinoma of the vagina. Int J Radiat
Oncol Biol Phys. 2005;62(1):138-147.

Chyle V, Zagars GK, Wheeler JA, Wharton JT, Delclos L. Defini-
tive radiotherapy for carcinoma of the vagina: outcome and prog-
nostic factors. Int J Radiat Oncol Biol Phys. 1996;35(5):891-905.
Hacker N (2010) Vaginal cancer, 5th edn. Philadelphia, PA: Lip-
pincott Williams & Wilkins (Hacker N. Vaginal cancer. Fifth edi-
tion ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2010.)
Kyriazi S, Collins DJ, Morgan VA, Giles SL, deSouza NM.
Diffusion-weighted imaging of peritoneal disease for nonin-
vasive staging of advanced ovarian cancer. Radiographics.
2010;30(5):1269-1285.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	Gynecologic tumor board: a radiologist’s guide to vulvar and vaginal malignancies
	Abstract
	Introduction
	Vulvar cancer
	Pathology
	Anatomy
	Patterns of spread
	Imaging
	CT
	MRI
	PET-CT
	PET-MRI

	FIGO classifications and imaging features
	FIGO stage 1
	FIGO stage 2
	FIGO stage 3
	FIGO stage 4

	Treatment
	Survivalprognosis
	Post-treatment imaging
	Complications
	Recurrence


	Vaginal cancer
	Pathology
	Anatomy
	Patterns of spread
	Imaging
	CTPET-CT
	MRI

	FIGO classifications and imaging features
	FIGO stage 1
	FIGO stage 2
	FIGO stage 3
	FIGO stage 4

	Treatment
	Survivalprognosis
	Post-treatment imaging
	Complications
	Imaging responserecurrence


	Conclusion
	References




