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Abstract
Endometrial cancer is the most common gynecologic cancer in women today. It is
surgically staged, and while surgery is the primary treatment modality, the identification
of disease extent—in particular extrauterine spread—prior to surgery is important to
optimize treatment decision making. Ultrasound and MRI are useful for evaluating the
extent of local disease, while CT and PET are used for detecting lymph node or distant
metastases. Diffusion-weighted MRI has also been used for detecting small metastatic
deposits in lymph nodes and omentum. Extrauterine soft tissue involvement can be
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detected by ultrasound, CT, MRI, and PET. Recently, intraoperative visualization
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extensive surgical staging without compromising treatment. Imaging is also used for
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surveillance of asymptomatic patients with high risk of relapse.

techniques, such as sentinel lymph node mapping, are increasingly used to avoid
planning adjuvant treatment and detection of postoperative residual disease in
high-risk patients, monitoring and detecting recurrent disease, and in post-treatment
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1 | BACKG ROUND

application of local and/or regional treatment. Although endometrial
cancer is surgically staged, the identification of disease extent—in par-

Endometrial cancer is the most common gynecologic cancer seen in

ticular extrauterine spread—prior to surgery is important to optimize

women today.1 It is more prevalent in high-resource countries, but its

treatment planning. This has been facilitated by noninvasive medical

incidence is rising in low-resource countries as a result of rising obe-

imaging technologies including ultrasound, X-ray, computed tomogra-

sity and improved longevity. Historically, endometrial cancer is clas-

phy (CT), magnetic resonance imaging (MRI), positron emission tomog-

sified according to histologic subtype, but recently—as a result of the

raphy (PET), and, increasingly, co-registered images such as PET-CT or

Cancer Genome Atlas (TCGA)—a molecular-based classification has

PET-MRI. More recently, intraoperative visualization techniques, such

been advocated owing to its superior prognostication.

2

as sentinel lymph node (SLN) mapping are being used to avoid exten-

Endometrial cancer is curable, especially in the early stages.

sive surgical staging without compromising treatment.

Endometrioid histology has better prognosis than nonendometrioid

The aim of the present article is to describe the practical applica-

histologies. Surgery is the mainstay of treatment. Adjuvant radiother-

tion of imaging in the routine diagnostic assessment, staging, treat-

apy and systemic chemotherapy play a role in selected cases. Accurate

ment selection, adjuvant treatment planning, and post-treatment

mapping of the extent of cancer spread is important for appropriate

surveillance of endometrial cancer patients.
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2 | CLINICAL PRESE NTATIO N
AND WOR K- UP

systematic pelvic and para-aortic lymphadenectomy is associated
with increased morbidity, more so in combination with radiotherapy
when the incidence of serious complications can be up to 26%.10,11

Most endometrial cancer occurs in postmenopausal women over the

Thus, routine systematic pelvic and para-aortic lymphadenectomy

age of 50 years (median age of 63 years) who commonly present with

for staging purposes is not recommended.12 Staging lymphadenec-

vaginal bleeding. Less commonly the presentation is associated with

tomy can be avoided in endometrioid adenocarcinoma histology

vaginal discharge, while abdominal distension and pain are usually

where the FIGO grade is 1 or 2 and the tumor is limited to the inner

associated with advanced disease.
Evaluation of a woman suspected to have endometrial cancer

half of the myometrium, cervical stroma is not involved and more
recently, these cases are staged with the SLN mapping algorithm.13

involves detailed history-taking including identifying risk factors, and

The SLN mapping algorithm for staging has replaced lymphadenec-

physical examination including pelvic examination. Pelvic examination

tomy in many practices worldwide and can be applied to almost all

involves estimation of the size and mobility of the uterus, detection of

cases of apparent uterine-confined endometrial cancer regardless

any vaginal extension of pathology, and direct inspection of the geni-

of FIGO grade or histotype.14 Following a normal peritoneal sur-

tal tract to exclude other common local causes of bleeding. First-line

vey, any suspicious lymph node should be removed and sent for

imaging is a pelvic ultrasound. This should begin with transabdominal

histologic examination. In the absence of SLN mapping, myometrial

ultrasound to assess the pelvic organs, followed by transvaginal ultra-

invasion can be identified preoperatively using MRI to evaluate the

sound to assess endometrial thickness and any extension of abnor-

need for lymphadenectomy.15 Where MRI is not available, intraop-

mality in the cervix. Endometrial thickness greater than 4 mm in a

erative frozen section of the suspected region of the myometrium

postmenopausal woman is highly suspicious of an endometrial pathol-

can be used to determine myometrial invasion in patients with

ogy, warranting further evaluation that can be done with endometrial

grade 1–2 histology.16

sampling. In a meta-analysis reviewing the accuracy of endometrial

The aim of successful endometrial cancer surgery, when possible,

sampling devices, the Pipelle endometrial sampler (Pipelle de Cornier,

is definitive treatment or, if surgery alone is not curative, to remove

Paris, France) was found to be highly sensitive for the detection of

gross disease and accurately stage the patient in order to direct post-

endometrial carcinoma, with detection rates of 99.6% and 91% for

operative adjuvant therapies.

post- and premenopausal women respectively, and 81% for atypical

In the majority of patients with grade 1 and 2 endometrioid histology, preoperative imaging will not significantly change the basic man-

endometrial hyperplasia.3
When office endometrial sampling is not possible, for example in

agement or prognosis of these patients. However, imaging is helpful in

severe cervical stenosis or virgin patients, hysteroscopy with dilatation

patients with suspected extrauterine disease where additional surgery

and curettage (D&C) is the next investigation of choice. Hysteroscopy

is required for its removal or for planning of adjuvant treatment. It is

with D&C is indicated if ultrasound indicates the presence of endo-

desirable to know the following information prior to the surgery:

metrial polyps that may contain premalignant or malignant cells that
could be missed by endometrial sampling alone, or to obtain more

1. Histology and grade.

tissue if the diagnosis of neoplasia from office biopsy is in question.

2. Myometrial invasion (in select cases where fertility preservation or

Hysteroscopy D&C should also be considered in women with bleeding
who are taking tamoxifen.

4

ovarian preservation is considered).
3. Presence of resectable gross disease outside the uterus (enlarged
ovary, nodes, and omental disease).
4. Presence of unresectable disease. The possibility of finding extrau-

3 | STAG ING AND TR EATMENT SE LECTION

terine disease is higher in poorly differentiated endometrioid adenocarcinoma and nonendometrioid carcinoma. In patients with

Once a diagnosis of endometrial cancer has been established, the

serous histology, extrauterine disease may be present in almost

treatment of choice is total hysterectomy with bilateral salpingo-

50% of all cases.

oophorectomy and surgical staging in the majority of cases. Lymph
node status assessment is required for accurate staging and for treatment planning.
The detection of lymph node metastases in surgically staged

Ultrasound and MRI are used for evaluating the extent of local disease, while CT and PET are used for detecting lymph node or distant
metastases.17 Diffusion-weighted MRI (DWI-MRI) has also been used

patients varies between 8% and 33% depending on the quality

for detecting small metastatic deposits in lymph nodes and omentum.

of node dissection, pathologic assessment protocols, histologic

Extrauterine soft tissue involvement can be detected by transabdominal

subtype, and the clinical stage.5–8 Increasing lymph node involve-

ultrasound, CT, MRI, and PET. Apart from preoperative staging, imaging

ment is associated with depth of myometrial invasion and histo-

is also used for planning adjuvant treatment and for detection of post-

logic grade of tumor. The incidence of nodal metastases in patients

operative residual disease in high-risk patients (CT/PET-CT), monitoring

with less than and greater than 50% myometrial invasion was 5%

and detecting recurrent disease (ultrasound, CT, MRI, and PET/PET-CT)

and 18%, respectively.5,9 Knowledge of lymph node status assists

and in post-treatment surveillance of asymptomatic patients with high

in deciding adjuvant treatment and in radiotherapy planning. A

risk of relapse (PET/PET-CT).

|
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3.1 | Low-resource regions where medical imaging
is not available

(A)

(C)

(B)

(D)
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In low-resource conditions, it is reasonable to proceed with total hysterectomy and bilateral salpingo-oophorectomy once the patient has
been evaluated by clinical pelvic examination and the histologic diagnosis established. In the vast majority of patients with endometrioid
carcinoma and well- to moderately differentiated histology with invasion limited to the inner half of the myometrium or no myometrial
invasion, namely FIGO Stage 1A, total abdominal hysterectomy and
bilateral salpingo-oophorectomy are usually curative. All other types
or stages of endometrial cancer may have locoregionally advanced
disease where lymph node sampling is recommended. In poorly differentiated histology or where examination under anesthesia suggests
extrauterine disease, a chest X-ray—if available—should be performed.
In the absence of SLN mapping, gross examination of myometrial
invasion in a cut hysterectomy specimen intraoperatively can be used
to guide lymph node sampling. Such gross examination of myometrial
invasion correctly identified disease in 89% (64/72) of patients.18 A
pathological review of the surgical specimen should be carried out
and, if indicated and where possible, patients should be referred for
further treatment.

3.2 | Medium-resource regions where
ultrasound and CT may be available

F I G U R E 1 Ultrasound scans of a normal uterus. Transvaginal
ultrasound scans of (A) sagittal plane (long) and (B) axial plane (trans)
with normal, thin, uniform echogenic endometrium (arrowheads)
and subendometrial hypoechoic halo (solid arrows). Transabdominal
ultrasound scans of endometrial carcinoma in sagittal plane (C) and
axial plane (D). Note heterogeneous echogenicity due to hemorrhage
and necrosis (dashed arrows).

In general, a cut-off value of 4–5 mm is indicative of a carcinoma, with
96% sensitivity and 61% accuracy based on a meta-analysis by SmithBindman et al.20 Furthermore, the heterogeneous echogenicity caused

Ultrasonography plays a central role in the management of patients

by areas of hemorrhage and necrosis (Fig. 1C,D) and an irregular

with gynecological disorders. It is widely available and is a relatively

endometrial myometrial interphase that denotes myometrial invasion

inexpensive imaging tool. In certain circumstances, its diagnostic

by cancer supports the diagnosis of endometrial cancer. Transvaginal

accuracy may match that of MRI.

ultrasound may also detect cervical stromal invasion.
Transabdominal ultrasound can provide additional information,
mostly related to extrauterine disease.

3.2.1 | Ultrasound
The uterine cavity and endometrium as well as the adnexa can be
examined in great detail using transvaginal ultrasound. Transrectal
ultrasound can also provide similar information and is useful in elderly

3.2.2 | Computed tomography
CT is less helpful in investigating abnormalities within the uterus.

patients with vaginal stenosis. Transabdominal ultrasound should be

Figure 2A–D show the difference in image quality and the soft tissue

used in conjunction with transvaginal ultrasound if the uterus is large,

definition between CT (Fig. 2A,B) and MRI (Fig. 2C,D). On CT, a gross

and to avoid missing large ovarian or tubal pathology.

suspicious endometrial mass may be seen as a hypodense lesion, or an

Ultrasound examination of the uterus should be carried out systematically in a stepwise fashion.

19

enlarged endometrial cavity that often cannot be distinguished from

Using a transvaginal ultrasound

benign lesions. However, CT has better multiplanar spatial resolution

probe, the cervix should be examined in a sagittal plane for tumor

that is useful in visualizing the entire pelvic and abdominal cavity for

invasion into the cervical stroma. The medial parametria should also

enlarged nodes (Fig. 2F) and gross soft tissue masses, as well as dis-

be examined, followed by the entire body of the uterus from cornu to

tant metastases in the lungs (Fig. 2E).

cornu in a sagittal plane, and from the cervix to the fundus in an axial

In the absence of MRI or PET, CT should be requested if extra-

plan. Tumor size should then be measured and, if possible, Gordon’s

uterine disease is suspected in patients with high-grade histol-

ratio measured at the area of deepest myometrial invasion.19
Normal endometrium in a postmenopausal woman is smooth, usu-

ogy, deep myometrial invasion, or a large uterus. Frequently, CT is
ordered as a baseline investigation prior to histologic diagnosis of

ally less than 1 mm thick, and has a thin hypoechoic layer between

endometrial cancer. The use of intravenous contrast is helpful in

it and the myometrium (Fig. 1A,B). Although ultrasound can detect

identifying vascular structures and soft tissue metastases, and dis-

altered endometrium, it is not specific and histologic confirmation is

tinguishing lymph nodes from small bowel loops. A lymph node with

always required. There is a higher likelihood of endometrial cancer with

a maximum short axis diameter of greater than or equal to 10 mm

increasing thickness of the endometrium and postmenopausal status.

is regarded as suspicious of metastatic disease. Nonetheless, the
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(C)

(E)

following which a patient may have total hysterectomy, bilateral
salpingo-oophorectomy, and surgical staging. Commonly, following
histologic diagnosis, patients are referred to gynecologic oncology
specialist multidisciplinary clinics. Here histology and any available
imaging are reviewed. In some centers, all confirmed cases of endo-

(F)
(B)

(D)

metrial cancer will have pelvic MRI prior to surgery. In other centers,
CT of the chest, abdomen, and pelvis is requested if prior scan is not
available. All pretreatment imaging and pathology is reviewed at multidisciplinary meetings and individual patient management plans are
formulated. Diagnostic information related to ultrasound and CT has
been discussed in previous sections. Here we describe the role of MRI
in endometrial cancer.

F I G U R E 2 Computed tomography (A: sagittal plane, B: axial
plane) and MRI (C: sagittal T2, D: axial diffusion-weighted) in the
same patient with endometrial carcinoma distending the endometrial
cavity (dotted arrows) and deep myometrial invasion (solid arrows).
E: Axial CT chest with multiple “cannonball” pulmonary metastases
(dashed arrows). F: Coronal CT abdomen demonstrating multiple
para-aortic necrotic lymph node metastases (arrowheads).

3.3.1 | Magnetic resonance imaging
Where available, MRI is the imaging modality of choice for the anatomical study of the pelvis and abdomen. MRI is best suited to detect
and evaluate endometrial cancer within the endometrial cavity; tumor
infiltration into myometrium, endocervix, and gross extension into
the parametria; and other pelvic tumor deposits. On T2-weighted

overall reported sensitivity in detecting nodal metastasis is only

images, endometrial cancer usually appears of intermediate signal

about 40%. In a study involving measurement of 125 positive and

intensity. Unlike normal endometrium it does not have a uniform high

160 negative pelvic lymph nodes in 32 consecutive patients with

signal owing to the presence of higher cellularity, necrosis, and hem-

node-positive endometrial cancer, there was a positive correlation

orrhage within the tumor. The surrounding myometrium is composed

between the size of the positive lymph node and the size of the

of two distinct layers. The inner myometrial layer or “junctional zone”

metastasis (P<0.01).21 Whereas 68 of 125 (54%) positive lymph

abuts the endometrium and appears as a low signal band, while the

nodes measured less than 10 mm in maximum short axis diameter,

outer myometrium is more variable in appearance but usually of

46 of 160 (29%) negative lymph nodes measured more than 10 mm

intermediate signal (Fig. 3). Post intravenous contrast, the inner-

in maximum short axis diameter.21 It was observed that patients

most myometrial layer enhances uniformly during the early dynamic

with single metastatic nodes tend to have tumor deposits in nodes

phase as a continuous line or “subendometrial stripe.” Disruption of

less than 10 mm. In patients with multiple positive nodes, 85% of

the subendometrial stripe or frank breach of the junctional zone is

patients had at least one positive node greater than 10 mm.8 In

indicative of myometrial invasion. An intact junctional zone and a

node-positive endometrial cancer patients the incidence of a sin-

continuous band of early subendometrial enhancement exclude deep

gle positive node was 25%–40% and multiple nodes were found

myometrial invasion.

in 60%–75% of patients.8 Therefore, CT should correctly detect

Depth of myometrial invasion is related to the incidence of nodal

more than 40% of node-positive patients—higher than sensitivity

metastasis. The incidence of nodal metastasis in patients with less

and specificity studies would suggest. Additionally, CT scan of the

than 50% and greater than 50% myometrial invasion was reported

chest, abdomen, and pelvis as a preoperative investigation is useful

to be 5% and 18%, respectively.5 A study comparing presurgical MRI

for excluding unexpected anatomy that may result in modification

images with histology showed the value of MRI in predicting the pres-

of planned surgery.

ence and depth of myometrial invasion (Fig. 4) and the potential utility

3.3 | High-resource countries where modern imaging
is available

(A)

(B)

(C)

In countries where health care is streamlined and well-resourced,
patients often present to the primary healthcare provider with symptoms prior to referral to a specialist or subspecialist. Transvaginal
ultrasound is typically scheduled and, following a suspected diagnosis of endometrial hyperplasia or cancer, patients are referred to a
gynecologist for further management and workup. Patients undergo
office Pipelle biopsy or examination under anesthesia and D&C to
obtain endometrial tissue samples. Once the histologic diagnosis
of endometrial cancer is established, a CT or MRI scan is requested

F I G U R E 3 Normal zonal anatomy on T2-weighted MRI in (A)
sagittal, (B) axial, and (C) coronal planes demonstrating high signal
(bright) endometrium (arrowheads), low signal (darker) junctional zone
or inner myometrium (solid white arrows), and intermediate signal
(grey) outer myometrium (dotted arrows).
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(A)
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If cervical invasion is suspected, additional slice orientation per-

(B)

pendicular to the axis of the endocervical canal is recommended.25
The presence of an intact enhancing cervical mucosa excludes cervical
stromal invasion.26
Multiparametric MRI including thin-section (3 mm) high-resolution
multiplanar T2-weighted images and simple modifications, such as
the addition of double oblique T2-weighted, diffusion-weighted, and

C(i)

C(ii)

C(iii)

dynamic (30, 60, 120 seconds, and 4 minutes) contrast-enhanced
images, improves staging and treatment planning in patients with
endometrial carcinoma.26
Often these preoperative images are helpful not only in planning
the primary surgery, but also during deliberation of postoperative
adjuvant radiotherapy for the presence of diverticula or any other variation in normal anatomy.
Metastatic node detection with MRI is similar to a high-quality
CT scan with variable sensitivity ranging from 38% to 89% and

F I G U R E 4 Deep myometrial invasion on MRI: (A) Sagittal T2
demonstrating obvious deep myoinvasion with heterogeneous tumor
obliterating the normal uterine zonal anatomy (dashed arrow) and
invading cervical stroma (solid arrow). (B) Pitfall of MRI myometrial
invasion assessment: large polypoid tumor stretches and thins the
myometrium (dashed arrow) with age-related loss of normal zonal
anatomy (solid arrow), pathology confirming no evidence of deep
myoinvasion. (C) Multiparametric MRI improving staging accuracy:
equivocal depth of myoinvasion and cervical stromal involvement
on sagittal T2 (Ci). Dynamic T1 fat saturated post contrast (Cii)
shows disruption of subendometrial stripe at anterior midbody of
uterus (dotted arrow) confirming myoinvasion. Cervical mucosal
enhancement preserved posteriorly but disrupted anteriorly
(arrowhead) confirming stromal invasion. Diffusion-weighted imaging
(Ciii) highlights tumor extent and deep cervical stromal invasion but
absence of bladder wall invasion (arrowhead).

specificity ranging from 78% to 99%.26 However, DWI-MRI increasingly routine in many centers, and higher field strength 3T MRI may
significantly enhance the sensitivity of detecting metastatic lymph
nodes (Fig. 5) by combining the size of node and relative apparent
diffusion coefficient values.27 Incorporating morphologic features of
nodal involvement—best seen at high-resolution T2-weighted MRI—
include internal heterogeneity, spiculated nodal margins, necrosis, and signal intensity comparable to that in the primary tumor,
improves the accuracy of evaluation in patients with rectal cancer
and may be applicable to those with endometrial carcinoma.26 DWIMRI is also sensitive in detecting early invasive extrauterine and
omental disease (Fig. 6).

(A)

(B)

(C)

(D)

of MRI in presurgical prognostication of patients who may be suitable
for more conservative treatment.15
The sensitivity of MRI to distinguish superficial from deep myometrial invasion varies from nearly 60%–88%,22 and is limited in some
situations such as very superficial invasion in premenopausal women
or a large polypoid tumor extruding into the cervical canal,23,24 as well
as in technique and image quality. The combination of T2-weighted
and dynamic contrast-enhanced magnetic resonance images offers
high accuracy for staging endometrial cancer in the range of 83%–
91% (personal communication, KN, May 2018). Endometrial cancer is
best examined in the sagittal plane, providing longitudinal views of the
uterus and cervix as well as surrounding structures such as bladder,
rectum, and loops of bowel.
T2-weighted MRI is the key sequence for evaluating myometrial
invasion as it depicts the uterine zonal anatomy, with the intermediatesignal-intensity tumor well delineated against the low-signal-intensity
junctional zone.
A minimum of at least two T2-weighted sequences in the sagittal,
axial oblique, or coronal oblique orientation (short and long axis of the
uterine body) of the pelvis and one T1-weighted enhanced sequence
acquired at 2 minutes ±30 seconds after intravenous contrast injection is recommended.

F I G U R E 5 Lymph node evaluation on MRI is enhanced by the
combination of high resolution T2 (A) and T1 (B) anatomical imaging
and functional sequences including post contrast T1 fat saturated (C)
and diffusion-weighted imaging (D) increasing nodal conspicuity and
improving morphological assessment (arrowheads).
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(C)

primary surgery is planned. Surgery for endometrial cancer can range
from a minimum of peritoneal assessment and washings, hysterectomy (abdominal, laparoscopic, or robotic) with bilateral salpingooophorectomy, to systematic lymphadenectomy, omentectomy, and
removal of any extrauterine disease, if present.
SLN mapping involves injection of a colored dye or radioisotope
tracer at both the 9 and 3 o’clock positions or at four sites in all four
quadrants of the cervix (Fig. 7). Methylene blue was used previously,

(B)

(D)

but now indocyanine green is the preferred choice. A combination of
superficial (1–3 mm) and deep (1–2 cm) cervical injection is adequate.
SLN mapping can effectively evaluate pelvic nodal status with 85.1%
to 98.1% sensitivity, with negative predictive value of up to 99.8% in
clinically Stage 1 endometrial cancer patients.30 Such a high level of
accuracy resulted from using a well-defined “SLN surgical algorithm”
that was developed at the Memorial Sloan Kettering Cancer Center
and adopted in the 2014 NCCN Guidelines.31 The SLN algorithm
involves: (1) removal of SLN and suspicious lymph nodes regardless of

F I G U R E 6 Peritoneal metastatic nodular deposits (solid arrows)
demonstrated on axial T2 (A) and diffusion-weighted imaging (B)
sequences in the same patient. Omental cake (arrowheads) on axial
T2: (C) intermediate signal: grey and prominent restricted diffusion on
diffusion-weighted imaging; (D): high signal: bright.
MRI is useful for observing extrauterine disease and any other structural anatomical detail that may influence the extent of primary surgery.

mapping; (2) if bilateral SLN is not identified then side-specific pelvic
and common iliac node dissection is carried out; and (3) uterine serosal
and peritoneal evaluation and washings are carried out.
The SLN algorithm is now commonly applied as a surgical staging strategy in all histologies and grades of apparent uterine-confined
endometrial cancer. With this approach, all patients will at least have
bilateral pelvic nodes sampled and evaluated by a strict pathological
protocol to help exclude extrauterine disease and increase precision in
the prescription of adjuvant therapy. Comparison of staging outcomes

3.3.2 | Positron emission tomography–
computed tomography
PET-CT is usually employed in the study of metastatic lymph nodes. It
has high specificity in detecting metastatic nodes; however, its sensitivity is only modest and depends on the size of metastatic deposit.28

from the SLN algorithm versus traditional lymphadenectomy has been
reported by Ducie et al.,14 with encouraging results.
In clinically advanced stages of endometrial cancer where extrauterine disease is suspected on clinical examination or preliminary pelvic ultrasound, CT or MRI, establishing the extent of disease by PET/

The detection rate of PET-CT was only 12% in metastatic lesions
measuring 4 mm or less, but 100% when the deposit was 10 mm or
larger.29 It is not routinely employed in assessing intrauterine disease
although it can detect depth of myometrial invasion and extension
into the endocervix reasonably well. In advanced stages, PET-CT was
helpful in detecting metastatic deposits in the ovary and omentum,
and distant spread. In general, if the baseline MRI or CT scan suggests enlarged nodes and if one believes that removal of all positive
nodes during primary surgery will offer a survival advantage, then
PET-CT may be helpful in detecting the most caudal metastatic lymph
node, therefore guiding the extent of nodal clearance in that patient.
Conversely, if PET-CT shows extensive disease where surgery is
unlikely to be curative, then a simple (palliative) hysterectomy may be
appropriate as the best immediate symptomatic measure, while the
remainder of the disease can be managed using palliative hormone
therapy, chemotherapy and radiotherapy alone or in combination.

4 | SENT INEL LYMPH NO DE MAPPING
Once the diagnosis of endometrial cancer is established and no contraindication is found on preliminary clinical examination and imaging,

F I G U R E 7 Example of sentinel lymph node mapping with
indocyanine green cervical injection using the PINPOINT system.
The right external iliac sentinel lymph node is seen medial to the
external iliac vessels, and ventral to the internal iliac vessels. Also
demonstrated are lymphatic trunks from the right paracervix crossing
over the obliterated umbilical ligament on the way to the sentinel
lymph node.
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CT prior to surgery may greatly assist in deciding the extent of surgery

recurrence is localized or disseminated. A long interval between

over a standard staging laparotomy.

the primary treatment and isolated recurrence is usually associated
with a better prognosis.
In a retrospective analysis of 36 women previously treated for

5 | IM AG ING IN PLANNING
ADJUVANT R ADIOTHERAPY

endometrial cancer, Belhocine et al.34 found the sensitivity and specificity of PET–CT to be 96% and 78%, respectively. These authors
reported that the use of fluorodeoxyglucose (FDG)-PET confirmed

Currently, the indications for postoperative adjuvant radiotherapy are32:

recurrence in 88% of the cases, which was useful in localizing the site
of disease, and it detected asymptomatic recurrence in 12%. In 35% of

1. Patients with grade 1 and 2 histology with deep myometrial
invasion and where lymph nodes were not evaluated.
2. Patients with grade 3, clear cell, or serous histology, irrespective of
myometrial invasion, where lymph nodes were not evaluated.

patients with confirmed recurrence, additional metastatic sites were
detected, significantly altering management. PET has more specificity, sensitivity, and accuracy compared with conventional imaging or
tumor markers.

3. All stage 3 and 4 patients.
All node-positive patients and grade 3 histologies with deep myometrial invasions are recommended to receive external beam pelvic radio-

7 | IM AGING AND TRE ATM ENT OF
RECURRE NT ENDOME TRIAL CANCER

therapy (EBRT) or abdominopelvic radiotherapy, the so-called extended
field radiotherapy (EFRT).

Patients with lymphovascular space invasion and lymph node metas-

In the era of conformal radiotherapy, as a minimum, CT images

tases are at high risk of recurrence.35 Eighty-seven percent of recur-

with or without contrast in the treatment position are used for radi-

rences are seen by 3 years from the time of primary surgery.36

ation planning. Often, enlarged nodes are treated with an additional

Twenty-five percent of all recurrences were solitary vaginal vault

radiation dose (nodal boost) for potentially better control of the dis-

recurrences and approximately 60% had distant failure with or with-

ease. It can be difficult to delineate the “at risk” nodal target volume

out locoregional recurrence.37

and determine the upper level of the radiation therapy field where

Solitary vaginal vault relapses can be successfully salvaged by

only involved nodes were removed without the complete node dis-

surgery or combination of EBRT and intracavitary or interstitial

section, unless this was a sentinel node. Similarly, in high-risk patients

brachytherapy.38,39 The rate of successful salvage is substantially

where nodes were not evaluated, the use of PET-CT, either fused

improved and treatment complication minimized by proper patient

with the planning CT on the treatment planning system or a planning

selection using PET/CT to exclude asymptomatic multiple metastases.

PET-CT in the radiotherapy position is very useful. In the postopera-

MRI is particularly helpful in visualizing the treatment volume and its

tive radiotherapy setting, the use of PET can result in modification of

relationship to surrounding normal anatomical structures (Fig. 8).

the treatment plan as additional disease becomes evident in up to 35%
of patients.33
Occasionally, in poorly differentiated and high-grade histology
that may have had a close resection margin, postoperative soft tissue
recurrences are seen in the interval between surgery and radiotherapy. Some of these patients may require an extra radiotherapy boost
requiring interstitial brachytherapy. In such cases a pre-radiotherapy
pelvic MRI is very useful for identifying the tumor requiring additional

(Ai)

(Aii)

radiotherapy and its relation with surrounding normal tissues.

6 | IM AG ING IN SURVE ILLANCE AND
FO LLOW- UP

(Bi)

(Bii)

The routine use of imaging in surveillance following initial treatment
is not indicated. However, radiological imaging should be considered
where a potentially salvageable recurrent disease is suspected clinically or in the post-therapeutic restaging of selected patients at high
risk for relapse.
MRI can assist in identifying the extent of local recurrence
and appropriateness for surgical resection and radiotherapy.
PET–CT has the additional benefit of determining if the extent of

F I G U R E 8 Use of imaging in diagnosis, treatment planning, and
restaging of recurrent endometrial cancer: (Ai) MRI (axial) shows
the vaginal vault mass encased within loops of bowel; and (Aii)
Corresponding slice on pre-radiotherapy PET-CT, performed to
confirm isolated recurrence. (Bi) Radiotherapy planning CT with
interstitial implant needles in situ; and (Bii) Six-month post-treatment
restaging PET-CT.
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Isolated para-aortic recurrences, although infrequent, are salvageable. Twenty-two of the 29 such recurrences could be salvaged, resulting in median survival of 3.5 (1–15) years.40

10.

8 | CONCLUSIO N

11.

The application of imaging in the management of endometrial cancer

12.

has become routine. It has resulted in better matching of patients
with the appropriate treatment modality or a combination of treatment regimens, resulting in improved locoregional control and

13.

reduction in treatment-related morbidity. Imaging has also helped
in determining the best salvage strategy for patients with recurrent
endometrial cancer.
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