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ABSTRACT
In recent years the role of diagnostic imaging by pelvic 
ultrasound in the diagnosis and staging of gynecological 
cancers has been growing exponentially. Evidence from 
recent prospective multicenter studies has demonstrated 
high accuracy for pre-operative locoregional ultrasound 
staging in gynecological cancers. Therefore, in many leading 
gynecologic oncology units, ultrasound is implemented 
next to pelvic MRI as the first-line imaging modality for 
gynecological cancer. The work herein is a consensus 
statement on the role of pre-operative imaging by ultrasound 
and other imaging modalities in gynecological cancer, 
following European Society guidelines.

INTRODUCTION

During the last decade, the use of ultrasound in the 
diagnosis and locoregional staging of gynecolog-
ical malignancies has increased. Several ultrasound 
biomarkers are already established in clinical prac-
tice for detection of gynecologic cancer, prediction of 
the risk of disease or therapeutic outcome, prediction 
of oncological outcome, and evaluation of treatment 
response. An example of a diagnostic biomarker is the 
Ovarian-Adnexal Reporting and Data System (O-RADS) 
risk stratification and management system1 based on 
the International Ovarian Tumor Analysis Assessment of 
Different NEoplasias in the AdneXa (IOTA ADNEX) risk 
prediction model,2 or morphologic descriptors.3 A prog-
nostic biomarker is the American Joint Committee on 
Cancer (AJCC) TNM (Tumor, Node, Metastasis) staging 
system,4 and an example of a response biomarker is the 
Response Evaluation in Solid Tumors (RECIST) criteria.5 
Ultrasound provides both morphology-based (eg, tumor 
echogenicity and size) and functional biomarkers (eg, 
tumor perfusion based on power Doppler assessment 
or using contrast agents).6 7 With emerging machine-
learning approaches, the applicability of precision ultra-
sound diagnostics will potentially further expand.8

The introduction of the high-resolution endovaginal 
probe allows detailed depiction of the pelvic anatomy, 
comparable to that achieved by pelvic MRI.9–14 Transab-
dominal ultrasound using a convex array probe provides 
detailed views of the abdominal organs, visceral and 
retroperitoneal lymph nodes, and peritoneum, guiding 
the prediction of disease resectability.15–17 Lastly, the 

use of a linear probe allows direct, high-resolution visu-
alization of superficial structures, such as the peripheral 
lymph nodes (Figure 1).18 19 This has led to the imple-
mentation of ultrasound next to pelvic MRI as the first-
line modality in the assessment of locoregional stage in 
gynecologic cancers, according to the European Society 
of Gynecological Oncology (ESGO) guidelines.9–14

Ultrasound has the advantages of having low cost 
with high availability, involving no radiation exposure 
and minimal discomfort to the patient.20 21 Furthermore, 
ultrasound is an ideal tool for guiding core-needle biop-
sies to establish the histologic diagnosis, prior to expe-
dited start of tailored therapy.22 23 Ultrasound may also 
be useful intra-operatively, such as to guide surgeons 
during fertility-sparing surgeries to preserve uninvolved 
ovarian tissue24 or to delineate the free margins during 
trachelectomy.25 Ultrasound-guided drainage of fluid 
collections (eg, lymphoceles, abscesses, etc) or pallia-
tive insertion of permanent catheters can help to avoid 
unnecessary surgeries. Furthermore, its wide avail-
ability makes it a useful bedside test for early detection 
and monitoring of surgical complications. Ultrasound 
scanners are relatively inexpensive compared with 
other modalities such as MRI, CT and positron emission 
tomography-CT (PET-CT) (Table 1).26

Some reservations regarding widespread imple-
mentation of ultrasound stem from lack of training 
that may lead to ultrasound-related misdiagnosis. The 
inter-rater agreement for primary staging parameters 
between less and more experienced sonographers has 
been assessed for various gynecologic cancers.27 28 For 
example, more experienced sonographers had higher 
detection rates for cervical stromal invasion in endo-
metrial cancer .27 Similarly, experienced sonographers 
had higher inter-observer agreement than less expe-
rienced sonographers for diagnosing parametrial inva-
sion in cervical cancer.28 Data from an ultrasound study 
in ovarian cancer (Imaging Study on Advanced ovArian 
Cancer, ISAAC) suggest almost perfect agreement 
among sonographers to stage advanced ovarian cancer, 
when at least 6 months' ultrasound training is provided 
in a specialized center.29 The introduction of ultrasound 
training into the gynecologic oncology curriculum, and 
the development of trusted certification- and accredi-
tation systems by the scientific societies, may increase 
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its widespread use and acceptance. Sonographers should perform 
detailed scanning using a systematic approach and standardized 
terminology for the relevant staging parameters. The use of check-
lists is recommended to guarantee uniformity and reproducibility of 
the reported staging results (Online Supplemental Appendices S1–S5). 
The applications of ultrasound and other imaging methods on gyneco-
logic cancer staging are outlined in Table 2.

This review on ultrasound imaging in gynecologic cancers 
follows this structure: (1) vulvar, (2) vaginal, (3) cervical, (4) endo-
metrial, and (5) tubo-ovarian cancers.

VULVAR CANCER

Introduction
Vulvar cancer accounts for 4% of all gynecological cancers, 
affecting predominantly elderly women. More than 90% of cases 
are squamous cell carcinoma and its variants. Some variants 
(basaloid and warty) are more frequent in younger women and 
are related to human papillomavirus (HPV) infection.30 Metastatic 
involvement of the inguinofemoral lymph nodes at diagnosis is the 
major prognostic factor and affects the surgical approach and the 

Figure 1  Ultrasound approaches for gynecological cancer staging: transvaginal (A) and transperineal in combination with 
transrectal (B) approach for local staging; transabdominal approach using a convex array probe for evaluation of abdominal 
infiltrated visceral and retroperitoneal lymph nodes, peritoneal, or parenchymal metastases (C); transcutaneous approach with 
linear array probe for evaluation of inguinofemoral lymph nodes (D).

Table 1  Comparison of different imaging methods for application in gynecologic oncology

Expert ultrasound MRI CECT FDG-PET-CT

Costs 1x 4x 2x 6x

Availability Specialized centers Most hospitals Most hospitals Specialized centers

Range of examination Abdomen and pelvis, 
peripheral lymph nodes

Whole body Whole body Whole body

Examination duration 
(min)

15–20 60 5 30

Dynamic evaluation* Yes No No No

Preparation before 
imaging

None Antiperistaltic agents None 4 hours fasting and 1 hour rest 
prior to scanning

Contrast agent None Gadolinium-based† Iodine-based FDG-radiotracer and iodine-
based

Radiation exposure None None 10–20 mSv 20–25 mSv

Limitations for 
application and 
factors impacting 
diagnostic quality

No contraindications. 
Limited depiction of 
abdominal deeper 
structures when overlying 
bowel gas/air

Contraindication if severe 
claustrophobia, and for some 
metal- or cochlear implants/
cardiac pacemakers.
Image artifacts from implants

Contraindication for iodine-based 
contrast agent:

	► Renal insufficiency
	► Hyperthyroidism
	► Severe iodine allergy

Image artifacts from implants

Contraindication for iodine-
based contrast agent:

	► Renal insufficiency
	► Hyperthyroidism
	► Severe iodine allergy

Image artifacts from implants

Dependent on 
expertise

Yes Yes Yes Yes

Radiation exposure of 10–20 mSv from CECT (thorax, abdomen, pelvis) equals ~3–7 years of average background radiation and radiation exposure of 20–25 mSV 
from FDG-PET-CT (whole body) equals ~7–8 years of average background radiation (Dose-Reference-Card.pdf (acr.org)).
*Ultrasound imaging provides information about site-specific tenderness and visualizes how pelvic structures move in relation to each other (positive sliding sign or 
negative sliding sign in adhesions).
†In patients with renal insufficiency gadolinium contrast media must be used with caution.
CECT, contrast-enhanced CT; FDG-PET-CT, 18F-fluorodeoxyglucose positron emission tomography combined with CT; MRI, magnetic resonance imaging; mSv, 
millisievert.
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need for adjuvant therapy.31–33 Furthermore, large primary tumor 
size, stromal invasion, and positive resection margins significantly 
predict recurrent disease.32–34 Currently, there is a limited alignment 
between the eighth edition of TNM and the International Federation 
of Gynecology and Obstetrics (FIGO) 2021 staging systems (Online 
Supplemental Appendix S1), and lack of evidence to base treatment 
on the 2021 FIGO staging system.30 35 36 A further version of TNM 
classification for vulvar cancer (ninth version) aligned with the 2021 
FIGO staging system is expected to be available in 2024. In the 
meantime, the eighth TNM classification is advised for staging and 
treatment planning.9 The 2021 FIGO staging system allows incor-
poration of findings from all cross-sectional imaging methods into 
the FIGO stage.

Imaging provides information on tumor size, the extent of local 
involvement of the surrounding structures (vagina, uterus, anus, 
rectum, urethra, bladder), and the inguinofemoral, distant lymphatic 
and hematogenous spread, most commonly to the liver or lungs. 
For local staging, MRI is the modality of choice to assess invasion 

of vulvar cancer into septa, vagina, urethra, anus, and/or rectum 
due to its excellent soft tissue resolution.31 However, in gynecologic 
oncology centers with available expertise, ultrasound assessment 
can also be used (Figure 2, Online Supplemental Video S1).

For regional nodal staging, expert ultrasound is the method of 
choice for pre-operative assessment of inguinofemoral lymph 
nodes,18 with sensitivity of 76–90% and specificity of 60–96%, 
allowing a detailed evaluation of nodal architecture and perfu-
sion (Figure  2).37–39 The methodologic assessment of vulvar 
lymph nodes by ultrasound was previously reported in the Vulvar 
International Tumor Analysis (VITA) consensus.18 The use of ultra-
sound guidance for fine needle aspiration or core needle biopsy 
improved the detection of metastases in lymph nodes with altered 
morphology.40 41 Core needle biopsy should be preferred when-
ever possible to obtain sufficient material for histological analysis, 
although fine needle aspiration may be appropriate for small suspi-
cious lymph nodes.31 MRI is currently considered an alternative 
imaging method for lymph node staging, with variable sensitivity 

Table 2  Applications of ultrasound and other diagnostic imaging methods for primary staging of gynecologic cancers 
according to current international guidelines

Cancer type Local/locoregional staging Distant spread

Vulvar cancer
2023 updated ESGO guidelines for the 
management of patients with vulvar cancer9

Local staging (≥T2 tumor or if the finding is 
equivocal)

	► Pelvic MRI or ultrasound*
Inguinofemoral lymph nodes (>T1 a)

	► Percutaneous ultrasound±node biopsy
	► Pelvic MRI is an option

Multifocal tumors and/or ≥4 cm and/or cN1
	► CECT (chest/abdomen/pelvis) or 
FDG-PET-CT†

Vaginal cancer
2023 ESTRO/ESGO/SIOPE guidelines for the 
management of patients with vaginal cancer10

Local (locoregional) staging
	► Pelvic MRI or ultrasound*

Locally advanced disease and/or cN1
	► CECT (chest/abdomen/pelvis) or 
FDG-PET-CT†

Cervical cancer
2018 and updated 2023 ESGO/ESTRO/ESP 
guidelines for the management of patients with 
cervical cancer11

Local (locoregional) staging
	► Pelvic MRI or ultrasound*

Locally advanced disease and/or cN1
	► CECT (chest/abdomen/pelvis) or 
FDG-PET-CT†

Endometrial cancer
2021 ESGO/ESTRO/ESP guidelines for the 
management of patients with endometrial cancer12

Abnormal uterine bleeding
	► Pelvic ultrasound
	► Pelvic MRI as second-line imaging

Local (locoregional) staging
	► Pelvic MRI or ultrasound*

Risk factors for N1 or M1‡
	► CECT chest/abdomen/pelvis or whole-body 
FDG-PET-CT

Tubo-ovarian cancer
2021 ESGO/ISUOG/IOTA/ESGE consensus 
statement on pre-operative diagnosis of ovarian 
tumors13

2019 and updated 2023 ESGO/ESMO consensus 
conference recommendations on ovarian cancer14

2024 ESGO/ISUOG consensus statement on 
ultrasound-guided biopsy in gynecologic oncology

Primary tumor characterization
	► Subjective assessment by expert 
sonographers (level III) or the use of IOTA 
ultrasound-based diagnostic models

	► Pelvic MRI as second-line imaging
For pelvic and abdominal staging

	► Ultrasound* or CECT abdomen/pelvis or 
WB-DWI/MRI

	► FDG-PET-CT as problem solving tool
Image-guided core needle biopsy

	► Ultrasound guided biopsy
	► CT-guided biopsy as an option at poorly 
assessable sites

Risk factors for extra-abdominal spread§
	► CECT chest or WB-DWI/MRI
	► FDG-PET-CT as problem-solving tool

*Ultrasound is an option for staging in specialized centers with trained sonographers, using all approaches (transvaginal/transrectal/perineal/transcutaneous/
transabdominal) as appropriate.
†Whole-body FDG-PET-CT is recommended before treatment (eg, chemoradiotherapy or exenteration) with curative intent.
‡The main risk factors for nodal spread or metastatic disease are poorly differentiated tumors or those with non-endometrioid histology, p53 abnormal tumors (if 
available molecular profiling pre-operatively) and/or tumors with anteroposterior diameter >20 mm and/or deep myometrial invasion (>50%) and/or cervical stroma 
infiltration).
§Extensive retroperitoneal nodal involvement, massive diaphragmatic carcinomatosis, pleural effusion/pleural parietal carcinomatosis etc.
ADNEX, Assessment of Different NEoplasias in the adnexa; CECT, contrast-enhanced CT; cN1, suspicious lymph node/-s involvement on pre-operative imaging or 
palpation; DWI, diffusion-weighted imaging; ESGE, European Society for Gynecological Endoscopy; ESGO, European Society of Gynecological Oncology; ESMO, 
European Society for Medical Oncology; ESP, European Society of Pathology; ESTRO, European SocieTy for Radiotherapy and Oncology; EUROCAN, European 
Cancer Patient Coalition; FDG-PET-CT, 18F-fluorodeoxyglucose positron emission tomography combined with CT; IOTA, the International Ovarian Tumor Analysis; 
ISUOG, International Society of Ultrasound in Obstetrics and Gynecology; MRI, magnetic resonance imaging; SIOPE, European Society of Pediatric Oncology; WB, 
whole body.
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(ranging from 40% to 89%) depending on the diagnostic criteria 
used.42–46 However, novel MRI techniques (eg, DWI (diffusion-
weighted imaging); DCE (dynamic contrast-enhanced)-, and high-
resolution T2WI (T2-weighted imaging) series) are promising for 
improving locoregional staging.31 High-quality ultrasound or MRI 
examination for local (loco-regional) staging purposes should be 
complemented by a structured imaging report to communicate 
clinically relevant information to the referring physician.

Patients who are not candidates for sentinel lymph node biopsy 
(if they have multifocal tumors, unifocal tumors with size ≥4 cm, 
and/or suspicious inguinofemoral nodes in pre-operative evalua-
tion) should undergo further imaging in addition to the ultrasound or 
pelvic MRI assessment to exclude distant metastases. Thoracic and 
abdominal contrast-enhanced CT (CECT) or whole-body 18F-fluo-
rodeoxyglucose positron emission tomography combined with CT 
(FDG-PET-CT) should be performed to exclude pelvic lymph node 
involvement and other distant metastases (Figure  2).31 47 48 New 

MRI sequences such as T2WI ultrafast spin echo sequences and 
whole-body DWI may be useful for assessing the upper abdomen 
and diagnosing distant nodal metastases.31

The location of the primary tumor and any suspicious regional 
and distant lymph nodes should be documented in a schematic 
drawing within a standardized systematic checklist (Online Supple-
mental Appendix S1).

Current Guidelines and the Role of Imaging in Vulvar Cancer 
Staging
Following the updated 2023 ESGO guidelines for the management 
of patients with vulvar cancer9:

	► Pre-operative work-up includes a medical history; general 
assessment of co-morbidities; frailty assessment; clinical 
examination; biopsy of all suspicious areas followed by patho-
logic review; and imaging as indicated.

Figure 2  Imaging by ultrasound, CECT, and FDG-PET-CT (depicting locoregional spread and distant spread in a patient 
in her 80s, diagnosed with squamous cell vulvar cancer FIGO stage IVB. For local staging, transperineal ultrasound using 
a convex array probe in the transverse plane allows visualization of tumor infiltration in the clitoris (A) and labia majora 
bilaterally (B). The same vulvar pathology is depicted as hyperdense tissue on CECT (C) with high FDG-avidity on FDG-PET-
CT (D). Regional lymph nodes in the groins are evaluated by transcutaneous ultrasound using a linear array probe (according 
to the Vulvar International Tumor Analysis (VITA) Group consensus for the evaluation of inguinofemoral lymph nodes) (E, F).18 
Two pathologic lymph nodes (Ln1 and Ln2) above the fascia lata and the femoral vessels on the right side (E, F) are seen: Ln1 
is partially infiltrated while Ln2 shows complete infiltration. The same pathology is depicted as enlarged inguinal lymph nodes 
on CECT (G), highly FDG-avid on FDG-PET-CT (H). Pelvic lymph nodes are assessable by ultrasound using an endoluminal 
probe inserted transvaginally and metastatic lymph nodes are seen around the right (Ln3) and left (Ln4) (I, J) iliac vessels. 
The enlarged iliac lymph node is clearly visualized on the right side (Ln3) on CECT (K) and as highly FDG-avid on FDG-PET-
CT (L). The location and size of this vulvar lesion made a transvaginal ultrasound approach possible. Online Supplemental 
Video S1 shows ultrasound and other imaging methods in vulvar cancer. CECT, contrast-enhanced CT; FDG-PET-CT, 18F-
fluorodeoxyglucose positron emission tomography combined with CECT. FIGO, International Federation of Gynecology and 
Obstetrics; Ln, lymph node.
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	► For pT1a tumors (tumor ≤2 cm confined to the vulva and/or 
perineum, with stromal invasion ≤1 mm), no further imaging 
is required.

	► In patients considered eligible for a sentinel lymph node biopsy 
procedure, imaging of inguinofemoral lymph nodes by ultra-
sound or MRI is recommended. Suspicious inguinofemoral 
nodes on imaging should be assessed by ultrasound-guided 
fine needle aspiration or core needle biopsy if this would alter 
primary treatment.

	► In all other cases, systemic staging (including pelvic lymph 
nodes and distant organs) by CECT (chest/abdomen/pelvis) or 
FDG-PET-CT is recommended.

	► If the invasive tumor clinically involves surrounding tissues (≥T2 
FIGO staging) or if clinical findings are equivocal, evaluation of 
extra-vulvar structures (urethra, bladder, vagina, cervix, and 
anal canal) with MRI is recommended. In specialized centers 
with an available trained ultrasound examiner, transvaginal/
transrectal/perineal ultrasound can be an option in determining 
local staging.

	► Equivocal distant metastasis should be biopsied (if possible) to 
avoid inappropriate treatment.

VAGINAL CANCER

Introduction
Primary vaginal cancer is rare, constituting only 2% of all genital 
tract malignancies in women.49 Squamous cell carcinoma is the 
most common histologic type, with an incidence of 80–95%. Rare 
tumor types typically occur in young children (mean age at diag-
nosis 2 years) and include embryonal rhabdomyosarcoma and 
germ cell tumors, especially yolk sac tumor.50 In adults, it is esti-
mated that only 10% of all vaginal malignancies originate from 
the vagina; the majority are metastatic spread from other sites (ie, 
cervix, endometrium, vulva, rectum). When a vaginal tumor extends 
to the vulva it should be classified as a vulvar cancer, and when a 
vaginal tumor extends into the cervical ostium it should be classi-
fied as a cervical cancer.51

Main prognostic factors for vaginal cancer are the location, nodal 
status, histologic tumor type, and presence of lymphovascular 
space invasion.52 Tumor size is known to be a prognostic factor 
and differentiates between substages FIGO 1A (≤2 cm) and FIGO 
1B (>2 cm).53 Tumors involving the lower third of the vagina or the 
full vaginal length have a poorer prognosis.54–56 Tumors located in 
the upper third of the vagina will typically spread through lymphatic 
pathways to the iliac lymph nodes, whereas tumors in the lower 
third typically spread to the inguinofemoral lymph nodes. Tumors 
of the middle third may spread to either or both lymph node 
regions.51 57 58

Vaginal cancer staging is defined by the 2016 TNM classification 
and the 2021 FIGO staging system (Online Supplemental Appendix 
S2).51 53 To determine the stage of the disease, a complete work-up 
should be performed, including clinical examination with biopsies 
and imaging.

To determine local tumor extent, pelvic MRI is recommended, 
given its superior soft tissue resolution.59 Ultrasound performed 
by an expert sonographer can be used as a complementary 
imaging method in the primary work-up for locoregional staging 
(Figure  3, Online Supplemental Video S2).57 Also, regular ultra-
sound evaluation is recommended for assessing the response to 

neoadjuvant treatment of non-squamous rare cancers in childhood 
and adolescence (ie, germ cell cancer) and for follow-up in cases 
with complete remission (together with serum α-fetoprotein evalu-
ation).10 CECT (chest/abdomen/pelvis) or whole-body FDG-PET-CT 
should be added especially in node-positive or locally and meta-
static advanced disease (Figure 3, Online Supplemental Video S2). 
FDG-PET-CT is recommended for treatment planning before chemo-
radiotherapy or exenterative surgery with curative intent, or in the 
evaluation of recurrent disease.10 57 60 Because of the low sensitivity 
of any imaging method for detecting lymph node micro-metastases 
(≤2 mm) or small-volume (<5 mm) metastases, surgical staging of 
regional lymph nodes may be reasonable. The use of sentinel lymph 
node biopsy in vaginal cancer, in contrast to cervical cancer, is not 
yet established. In patients with positive pelvic nodes and negative 
para-aortic nodes on FDG-PET-CT, laparoscopic para-aortic lymph 
node surgical staging may be added to guide the external beam 
radiotherapy field. Suspicious inguinofemoral nodes on imaging 
should be sampled by ultrasound-guided fine needle aspiration or 
core needle biopsy if this would alter the primary treatment.61

The location of the primary tumor and any metastatic regional 
and distant lymph nodes should be documented by preoperative 
imaging using a standardized systematic checklist including the 
use of schematic drawings as appropriate (Online Supplemental 
Appendix S2).

Current Guidelines and the Role of Imaging in Vaginal Cancer 
Staging
Following the upcoming 2023 ESGO-ESTRO (European Society for 
Radiotherapy and Oncology) – SIOPE (European Society of Pediatric 
Oncology) guidelines for the management of patients with vaginal 
cancer10:

	► Pelvic and vaginal examination with histologic confirmation of 
the disease is the first step in the diagnosis of vaginal cancer. 
Colposcopy is recommended, especially in stage I disease, for 
exact mapping of any (pre-)invasive disease.

	► Pelvic MRI is the standard imaging method to determine local 
extent. Expert pelvic ultrasound may be complementary.

	► CECT (chest/abdomen/pelvis) is recommended to assess the 
presence of nodal and distant disease.

	► FDG-PET-CT is recommended in node-positive or locally 
advanced disease before chemoradiotherapy or exenterative 
surgery with curative intent, or in the evaluation of recurrent 
disease.

CERVICAL CANCER

Introduction
Cervical cancer is the fourth most common cancer in women. Most 
of the cases are squamous cell carcinoma (75–90%) and adenocar-
cinomas (5–25%), with variable distribution across patient popula-
tions and countries. HPV plays a crucial role in the carcinogenesis, 
and is responsible for over 90% of all squamous cell carcinomas 
and 80–85% of adenocarcinomas.50 Main prognostic factors are 
described by the TNM classification and the FIGO staging system 
(maximum tumor size, depth of cervical stromal invasion, the 
maximum thickness of uninvolved stroma, extracervical extension, 
nodal involvement and distant metastases, pathological tumor 
type including HPV status, and presence of lymphovascular space 
involvement).62 63
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Cervical cancer staging has undergone several updates in recent 
years, highlighting the necessity of accurate imaging for adequate 
treatment planning based on tumor size and location, parame-
trial involvement, lymph nodes status, and distant metastases 
(Figure 4). The 2021 version of the AJCC and the Union for Inter-
national Cancer Control (UICC) TNM cervical cancer classification 
was recently aligned with the latest 2018 FIGO staging system of 
cervical cancer (Online Supplemental Appendix S3).62 63 All of them 
now emphasize and incorporate imaging findings in stage alloca-
tion and prognostication.

To assess the local spread, clinical staging should be comple-
mented by radiological staging as it may identify important prog-
nostic factors that could guide the choice of treatment (Figure 4, 
online supplemental video S3, available here). The imaging method 
of choice to determine local tumor extent in the pelvis is MRI, 
due to its high soft tissue resolution (Figure  5, Online Supple-
mental Video S4). Maximum tumor size at MRI has been shown 
to be highly reproducible and is a strong predictor of survival.64 
An MRI study on 416 patients with cervical cancer found substan-
tial overall inter-observer agreement (among four readers) for key 
FIGO staging parameters (ie, tumor size categories (≤ 2 cm; >2 
cm and ≤4 cm; >4 cm), parametrial invasion, vaginal invasion, and 
enlarged lymph nodes; κ=0.61–0.80).65 Unfortunately, access to 
MRI scanners is limited, particularly in low-income countries. MRI 

also has known contraindications and requires specific radiolog-
ical expertise (Table 1). This may explain why the reportedly high 
MRI staging accuracy in single-unit cervical cancer studies was not 
reproduced in a multicenter study.66 A European multicenter trial of 
early-stage cervical cancer showed comparable or better accuracy 
of ultrasound than MRI in local staging assessment (Figure 5).67 A 
recent meta-analysis reported similar diagnostic performance for 
detecting parametrial invasion in cervical cancer by ultrasound/
MRI, reporting pooled sensitivities and specificities of 78%/68% 
and 96%/91%, respectively (p=0.55).68 In a multicenter trial by 
Pálsdóttir et al, the reliability of ultrasound and MRI to define local 
tumor extension by readers with different levels of experience was 
also documented, reporting only moderate inter-observer agree-
ment for transvaginal ultrasound as opposed to moderate-to-
substantial agreement for MRI.28 Interestingly, similar agreement 
for tumor extension was seen between experienced and less expe-
rienced observers, both for ultrasound and MRI, except for parame-
trial invasion by ultrasound. Importantly, inter-observer agreement 
is likely to improve with dedicated training.

Ultrasound examination allows the assessment of predictive 
imaging markers such as tumor size, echogenicity or vascular 
(Doppler) features.7 Abundant perfusion in the primary tumor has 
been linked to an aggressive clinical phenotype and poor treatment 
response.69 70 In studies on locally advanced cervical cancer, tumor 

Figure 3  Ultrasound, CECT and FDG-PET-CT in woman in her 70 s diagnosed with squamous cell vaginal cancer FIGO 
stage III. Transrectal ultrasound depicts a hypoechogenic to isoechogenic, richly vascularized tumor in the lower part of the 
anterior vaginal wall (A, B); corresponding pathologic mass depicted on axial CECT (C) is slightly contrast-enhancing and 
is highly FDG-avid on 18FFDG-PET-CT (D).Right and left hypoechogenic enlarged metastatic inguinal lymph nodes (Ln1 and 
Ln2) were seen on ultrasound (E, F), axial CECT (G), and as FDG-avid lesions on FDG-PET-CT (H). Right and left external iliac 
lymph nodes (Ln3 and Ln4) demonstrated similar appearance to the involved inguinal lymph nodes on transrectal ultrasound (I, 
J), axial CECT (K), and FDG-PET-CT (L), indicating metastatic lymph nodes. CECT, contrast-enhanced CT; FDG-PET-CT, 18F-
fluorodeoxyglucose positron emission tomography combined with CECT; FIGO, International Federation of Gynecology and 
Obstetrics; ln, lymph nodes. The Online Supplemental Video S2 shows this tumor in the lower part of the vagina.
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ultrasound-derived 3D vascular indices prior to chemoradiotherapy 
were adversely associated with treatment response.71–73 Low 
vascular indices observed in patients with poor treatment response 
were probably linked to tumor hypoxia, which is known to induce 
therapy resistance in various solid tumors.7

For assessing lymph node involvement, ultrasound has poor 
sensitivity (38–43%) but high specificity (96%) for detecting nodal 
metastases, especially in early-stage cervical cancer.74 75 This is 
partly related to the small size of lymph node metastases in most 
cases (median maximum size of affected lymph nodes, 14 mm; 
median size of intranodal metastasis, 3.5 mm).74 76 On the other 
hand, other imaging modalities (ie, MRI, CECT, and FDG-PET-CT) 
also reportedly have poor sensitivities for detecting small-volume 
lymph node metastases.7 A multicenter prospective imaging study 
(Cervical Cancer Lymph Node Staging, CANNES study; https://clini-
caltrials.gov/ct2/show/NCT05573451) is currently ongoing with the 
aim to compare the accuracy of expert ultrasound, MRI, and FDG-
PET-CT for detecting pelvic and para-aortic lymph node metastases 
in cervical cancer.77

Thus, negative imaging findings do not rule out metastatic nodal 
involvement in cervical cancer, and surgical lymph node staging 
should be performed in early-stage cervical cancer. The use of 
sentinel lymph node biopsy is recommended, taking into consider-
ation that about 10% (65/645) of early-stage cervical cancers with 

negative lymph nodes on pre-operative imaging have micrometas-
tases (<2 mm), detectable by histopathological ultrastaging.78 In 
locally advanced cervical cancer, para-aortic lymph node dissec-
tion up to the inferior mesenteric artery may be considered for 
staging and treatment planning even if the nodes appear nega-
tive on imaging, to reveal otherwise undetectable small nodal 
metastases.79

In node-positive or locally advanced disease, CECT or FDG-
PET-CT should be added. As with previously discussed gynecologic 
cancers, FDG-PET-CT is recommended for treatment planning 
before chemoradiotherapy or exenterative surgery with curative 
intent, or in the evaluation of recurrent disease.

Real-life data on gynecologic oncologists’ preferred primary 
staging modality and its diagnostic performance in early-stage 
cervical cancer were provided by the prospective, international 
SENTIX study.80 Each participating site was instructed to choose 
their preferred method based on their routine clinical practice. 
Among 690 prospectively enrolled patients with early-stage 
cervical cancer, 46.7% and 43.1% of patients underwent MRI and 
ultrasound, respectively, and 10.1% underwent both modalities. 
Pelvic MRI and ultrasound yielded similar diagnostic performance 
for predicting histologically confirmed tumor size, parametrial 
involvement, and macrometastatic nodal involvement.

The structured checklist is reported in Online Supplemental 
Appendix S3 and Online Supplemental Video S3 (available here) 
demonstrates pre-operative ultrasound staging.

Current Guidelines and the Role of Imaging in Cervical Cancer 
Staging
Following the 2018 and updated 2023 ESGO/ESTRO/ESP (European 
Society of Pathology) guidelines for the management of patients 
with cervical cancer11:

	► Pelvic examination and biopsy±colposcopy are mandatory to 
diagnose cervical cancer.

	► Pelvic MRI is mandatory for initial assessment of the extent 
of pelvic tumor and to guide treatment options (optional for 
stage T1a with free margins after conization). Endovaginal/
transrectal ultrasonography is an option if performed by an 
adequately trained sonographer.

	► In the locally advanced cervical cancer (T1b3 and higher, 
except T2a1, or in early-stage disease with suspicious lymph 
nodes on the imaging), FDG-PET-CT or CECT (chest/abdomen/
pelvis) are recommended for the assessment of nodal spread 
and distant metastases.

	► FDG-PET-CT is recommended before chemoradiotherapy with 
curative intent.

ENDOMETRIAL CANCER

Introduction
Endometrial cancer is the most common gynecological malignancy 
in Europe, with a rising incidence due to increased age and obesity 
in the population.49 The majority of endometrial cancers (80%) 
are confined to the uterus at the time of diagnosis, since post-
menopausal bleeding prompts investigations and early detection.12 
Deep (≥50%) myometrial invasion, cervical stromal extension, 
non-endometrioid histology, high tumor grade and substantial (in 
contrast to focal) lymphovascular space invasion are independent 
risk factors for lymph node metastases and poor prognosis.81–83 

Figure 4  Pre-operative assessment of the disease extent 
and prognostic factors necessary for planning treatment. 
The size and tumor topography within the cervix (1), the 
parametrial spread (ventral, lateral, dorsal; right and left) (2) 
with the possible involvement of the urinary tract (3), the 
presence of metastatic pelvic (4), and para-aortic lymph 
nodes (5) and others. Pre-operative staging shows Online 
Supplemental Video S3 (available here).
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The distribution of lymph node involvement is also prognostic as 
para-aortic lymph node metastases independently predict poor 
outcome.82 84 Since The Cancer Genome Atlas defined four molec-
ular subgroups of endometrial cancers in 2013 (DNA polymerase ɛ 
ultramutated, POLEmut; DNA mismatch repair-deficient, MMRd; no 
specific molecular profile, NSMP; p53-abnormal, p53abn), molec-
ular factors are increasingly being used to define groups at risk 
and guide adjuvant or systemic treatment.82 85 Among the four 
molecular subgroups p53abn cancers have the highest risk, while 
POLEmut have the lowest risk.86

The updated 2023 FIGO staging system for endometrial cancer 
includes histological types and tumor grading and also molecular 
subgroups if available, in order to better reflect the underlying 
biologic behavior of endometrial cancers.83 If POLEmut or p53abn 
is detected in early stage disease (former FIGO 2009 stage I) 
regardless of lymphovascular space invasion status or histologic 
type, the 2023 FIGO stage is changed to stage IAm

POLEmut
 or stage 

IICm
p53abn

, respectively.83 In addition, the 2023 FIGO staging system 
for endometrial cancer differentiates between synchronous ovarian 
cancers and metastatic ovarian lesions.83 Disease limited to the 
endometrium and ovaries in low-grade endometrioid carcinomas 
(stage IA3)(Figure  6) is distinguished from extensive spread of 
endometrial carcinoma to the ovary (stage IIIA1) (Figure 7) by the 
presence of the following criteria: (1) superficial (<50%) myome-
trial invasion; (2) absence of extensive/substantial lymphovascular 
space invasion; (3) no additional metastases; and (4) unilateral 
ovarian tumor limited to the ovary, without capsule invasion/

rupture (equivalent to pT1a ovarian cancer). Low-grade endome-
trioid cancers involving both the endometrium and the ovary are 
considered to have good prognosis, and no adjuvant treatment is 
recommended, while metastatic ovarian involvement by endome-
trial carcinoma is associated with poor prognosis (Figures 6 and 7, 
Online Supplemental Videos S5 and 6).87 The changes incorporated 
in the 2023 FIGO staging system (Online Supplemental Appendix 
S4) should be consistent with the TNM classification, which should 
also be updated accordingly.

Ultrasound is the first-line imaging technique to evaluate endo-
metrial pathology in cases of abnormal uterine bleeding and helps 
to triage patients for appropriate diagnostic tests. Transvaginal 
ultrasound plays a pivotal role in planning the management of 
women with abnormal uterine bleeding.6 88 The International Endo-
metrial Tumor Analysis (IETA) group has been established to define 
the standardized terms, definitions, and measurements for descrip-
tion of sonographic features of the endometrium and uterine cavity 
(Online Supplemental Appendix S4).89 Based on a large amount 
of prospectively collected data, the IETA group defined easy-to-
assess features, such as endometrial thickness <3 mm, three-layer 
pattern, and linear endometrial midline, all indicating low risk of 
endometrial cancer.90 Patients presenting with these features can 
be safely discharged with no further follow-up even with a history 
of abnormal uterine bleeding. Similarly, the presence of a single 
vessel without branching is associated with very low risk (1.5%) 
of endometrial cancer.90 For all other findings, further investiga-
tions and biopsy are recommended. The method of obtaining a 

Figure 5  Cervical cancer on the anterior lip of the cervix (A) visualized by MRI (C) and transvaginal ultrasound C,D) in a 
patient in her 30s diagnosed with squamous cell carcinoma of the cervix, FIGO stage IB3 on radiologic staging. A bulky tumor 
infiltrating the anterior lip of the cervix and cervical stroma up to the internal os (A) is depicted as hyperintense on T2-weighted 
MRI (B) and hypoechoic on transvaginal ultrasound (C) with high vascularity depicted by color Doppler (D). Visualization of 
the tumor vessels supported the drawing of the tumor boundaries (yellow dotted line) and measurements of tumor size (B, 
D). Bulky cervical tumor clearly visible in the hysterectomy specimen (upper panel) and after transverse sectioning (lower panel) 
of the tumor at the level of the section line (indicated in A-C) (E). FIGO, International Federation of Gynecology and Obstetrics; 
MRI, magnetic resonance imaging; TVS, transvaginal scan. The Online Supplemental Video S4 shows an ultrasound of a 
cervical cancer on the anterior lip.
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histological sample (pipelle, curettage, or hysteroscopic resection 
under direct visualization) depends on the available resources 
and clinical experience. However, hysteroscopic biopsy is recom-
mended (at least for focal lesions), since it yields higher agreement 
with final histological diagnosis.12 91–93

In histologically verified endometrial cancer, a trained sonogra-
pher can assess the size of the endometrial lesion (its anteroposterior 
diameter has key prognostic impact),94 depth of myometrial inva-
sion, and cervical stromal invasion as well as screen for other pelvic 
pathology (Online Supplemental Appendix S4).12 27 95 Additionally, 

the identification of ultrasound features on gray-scale and power 
Doppler may be used to predict low-risk and high-risk endome-
trial cancer phenotypes (Online Supplemental Appendix S4).6 Unlike 
transabdominal ultrasound, transvaginal ultrasound is less limited 
by patient habitus (obesity) or position of the uterus.96 Ultrasound 
and MRI have similar accuracy in determining the local extent of 
endometrial cancer, although both methods may be inaccurate 
in 15–25% cases.88 97–103 A recent systematic review and meta-
analysis from Alcázar et al confirmed very similar diagnostic 
performances of transvaginal ultrasound/MRI for detecting cervical 

Figure 6  Synchronous endometrial and ovarian low-grade endometrioid cancer FIGO stage IA3 in a woman in her 30s who 
underwent transvaginal ultrasound, CECT, and FDG-PET-CT pre-operatively. Uterus with residual low-grade endometrial 
endometrioid cancer after hysteroscopic resection, with an intrauterine device in situ (A). Left ovary with unilocular-solid 
tumor histologically verified as low-grade endometrioid carcinoma; of note are papillary projections with smooth rounded 
contours, high perfusion on color Doppler and intracystic fluid with ground glass echogenicity (B). Pathologic lesion in the left 
ovary depicted on CECT (C) with contrast-enhancing solid components, and on PET-CT (D) with high FDG-avidity in the solid 
components; macroscopic appearance of the left ovary after oophorectomy (E, F). CECT, contrast-enhanced CT; FDG-PET-CT, 
18F-fluorodeoxyglucose positron emission tomography combined with CECT. FIGO, International Federation of Gynecology 
and Obstetrics.The Online Supplemental Video S5 shows this case.
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stromal invasion, with reported pooled sensitivities and specificities 
of 69%/69% and specificities of 93%/91%, respectively.97 Another 
meta-analysis by the same authors found similar diagnostic perfor-
mance of transvaginal ultrasound/MRI for detecting deep myome-
trial invasion, reporting pooled sensitivities and specificities of 
75%/83% and 82%/82%, respectively.98 No statistical differences 
were found between ultrasound and MRI in local staging in both 
meta-analyses.97 98 Diagnostic performance for detecting deep 
myometrial invasion appears similar between expert and non-expert 
sonographers, whereas experts perform better in the evaluation of 
cervical stromal invasion.27 Thus, the training of sonographers in 
endometrial cancer staging is critical.

For local staging of endometrial cancer, pelvic MRI and trans-
vaginal/transrectal ultrasound yield similar diagnostic performance, 
and the choice of imaging method is determined by local access to 

these imaging modalities and operator expertise.104 At some centers, 
transvaginal ultrasound is used as the first-line imaging tool, with 
subsequent selective use of pelvic MRI in cases with suboptimal 
assessment on ultrasound (eg, reduced acoustic visibility/pene-
tration due to fibroids/bowel gas/obesity/other pathology). In other 
centers, pelvic MRI is used as the first-line imaging modality for 
pre-operative local staging.

Whole-body imaging can be considered in addition to pelvic ultra-
sound or MRI depending on the putative risk profile based on imaging 
findings, clinical features, and presence of pathologic factors, such 
as high tumor grade, substantial lymphovascular space invasion, 
non-endometrioid histology, p53abn molecular subgroup, tumor 
anteroposterior diameter >20 mm, deep (>50%) myometrial invasion, 
or cervical stroma infiltration.12 105–107 To predict high-risk cancers 
using ultrasound, the strategy of combining subjective assessment 

Figure 7  Transvaginal ultrasound (A–D), pelvic MRI (E–H), and abdominal CECT (I–L) in a woman in her 50 s diagnosed with 
clear cell endometrial cancer FIGO stage IIIA1. Transvaginal ultrasound depicts an isoechogenic uterine tumor infiltrating 
more than 50% of the myometrial wall (A); with protrusion but no invasion into the proximal endocervix, the distance from 
the external cervical os to the lower margin of the tumor is 22 mm (B); color Doppler depicts a moderately vascularized solid 
tumor of the right ovary (C); and a multilocular-solid tumor in the left ovary with moderately vascularized solid components 
(D). Pelvic MRI with T2-weighted sagittal (E) and T2/T1-weighted axial (G, H) series and DWI (high b-value image) (F) depicts a 
large, hyperintense mass in the uterus extending from the uterine fundus down to the cervix (E). The tumor exhibits restricted 
diffusion depicted as hyperintensity on the DWI image (F) with low apparent diffusion coefficient (ADC) value on the ADC 
map (not shown), indicating malignant tumor. On axial T2-weighted MRI small cysts are seen in the right ovarian tumor (G) as 
hyperintense regions in the anterior part. The left ovarian tumor depicted on T1-weighted MRI is hypointense due to cystic 
portion (H). Abdominal CECT depicts an irregular large uterine mass (I, K) and the right (I, K) and left (J, L) ovarian tumors 
with cystic lesions and contrast-enhancing septae. On axial CT at the level of the uterus (K) and at the level above the uterus 
(L) hypodense areas in the left ovary (L) and the right ovarian tumors (K) indicating cystic spaces. DWI, diffusion-weighted 
imaging; CECT, contrast-enhanced CT; FIGO, International Federation of Gynecology and Obstetrics. Online Supplemental 
Video S6 shows this case of endometrial cancer.
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of cervical stromal invasion and myoinvasion with tumor grade 
correctly stratified 80% of patients as high-risk or low-risk cancer 
for the presence of lymph node metastases.108 Patients were clas-
sified as high risk based on biopsy-confirmed grade 3 endometrioid, 
gastrointestinal-type mucinous cancer or other non-endometrioid 
histotype and/or suspicion of deep myoinvasion or cervical stromal 
invasion on ultrasound. A similar approach was tested by Fasmer et al 
using pre-operative biopsy and pelvic MRI in all patients, with selec-
tive FDG-PET-CT based on high-risk MRI features (myoinvasion ≥50% 
and/or cervical stromal invasion and/or suspicious lymph nodes).109 
Based on their findings, pre-operative FDG-PET-CT only in cases with 
high-risk MRI features seems to bring the most benefit in detecting 
distant spread while avoiding unnecessary FDG-PET-CT-related radi-
ation in low-risk patients.

Both CECT and MRI are considered equivalent for the evaluation 
of nodal metastases, although neither can replace surgicopatho-
logic lymph node assessment.104 FDG-PET-CT is considered the 
best imaging method to evaluate lymph node and distant metas-
tases due to its high specificity, although sensitivity is lower.110 111 
Due to limited sensitivity of imaging to detect small-volume metas-
tases, surgical lymph node staging by sentinel lymph node biopsy 
remains important12 to allow the proper selection of adjuvant treat-
ment and improve patient outcome.112

Local tumor extent, regional and distant lymph node metastases 
and other distant metastases should be documented by preopera-
tive imaging using a standardized systematic checklist, including 
the use of schematic drawing(s) as appropriate (Online Supple-
mental Appendix S4).

Current Guidelines and the Role of Imaging in Endometrial 
Cancer
Following the 2020 ESGO/ESTRO/ESP guidelines for the manage-
ment of patients with endometrial cancer12:

	► Pre-operative work-up includes: obtaining family history and 
medical history; general assessment; geriatric assessment, if 
appropriate; clinical examination including pelvic examination.

	► Expert transvaginal or transrectal pelvic ultrasound or pelvic 
MRI is recommended for local staging.

	► Depending on the clinical and pathologic risk, additional 
imaging modalities should be considered to assess ovarian, 
nodal, peritoneal, and other sites of metastatic disease. For 
assessing distant lymph node metastases or distant spread, 
CECT (chest/abdomen/pelvis) or FDG-PET-CT is recommended.

TUBO-OVARIAN CANCER

Introduction
Tubo-ovarian cancer is the leading cause of death among all gyne-
cological cancers in developed countries, with more than two-
thirds of patients being diagnosed at an advanced stage (FIGO 
stage III and IV) due to absence of symptoms in the initial stages of 
the disease.14 It is acknowledged that tubo-ovarian cancer is not a 
homogeneous disease, but rather a group of tumors with different 
epidemiologies, precursor lesions, morphologies, response to treat-
ment, and prognosis. More than 90% of malignant tubo-ovarian 
tumors are of epithelial origin, with the most common and lethal 
being high-grade serous carcinoma.14 In 2014, FIGO revised its 
ovarian cancer staging system to incorporate ovarian, fallopian 
tube, and peritoneal cancer in the same classification.113 114 The 

eighth edition of the TNM staging system of cancer of the ovary, 
fallopian tube, and peritoneum mirrors that of 2014 FIGO staging 
classification (Online Supplemental Appendix S5).

Accurate pre-operative diagnosis of tubo-ovarian cancer and 
timely referral of patients to specialized centers is crucial for their 
prognosis.115 For these reasons, four scientific societies—namely, 
ESGO, the International Society of Ultrasound in Obstetrics and 
Gynecology (ISUOG), the IOTA group, and the European Society for 
Gynecological Endoscopy (ESGE), have issued an evidence-based 
consensus statement on the pre-operative diagnosis of ovarian 
cancer to help differentiate between benign and malignant ovarian 
tumors.13 The tumor should be characterized by expert sonogra-
phers (level III) subjectively, or by less experienced sonographers 
using the IOTA Simple Rules risk calculation116 or the IOTA ADNEX 
model.2 The IOTA ADNEX model uses simple predictor variables 
and discriminates between benign and malignant tumors, but also 
calculates the risk of four types of malignancy. However, a large 
proportion of adnexal masses (40%) can be classified as benign 
using the modified benign descriptors without computer support.117 
Thus the IOTA group has recently validated a two-step strategy 
(Online Supplemental Video S7).117 For this strategy, the first step 
consists of applying the modified benign descriptors if applicable. 
If one of these applies, the mass can be classified as benign with 
a risk of malignancy <1%, while if none applies, the IOTA ADNEX 
model can then be used to estimate the risk of malignancy.13 117 In 
particular, patients at intermediate (10–50%) and high risk (≥50%) 
of malignancy should be referred to a specialized center.13 
Knowledge of standardized ultrasound terms describing ovarian 
pathology118 is essential in order to accurately apply IOTA-based 
models.118 The standard IOTA terminology refers to the main char-
acteristics of adnexal tumors, including definitions of the lesion’s 
solid component, intracystic content, blood flow (ie, color score), 
acoustic shadows, and others (Online Supplemental Appendix S5).

For patients diagnosed with tubo-ovarian cancer, the most 
important independent prognostic factor is complete surgical 
tumor resection (no residual tumor at the end of surgery). There-
fore, accurate pre-operative identification of peritoneal and other 
metastatic spread is critical for prognostication and optimizing 
patient management. In general, all imaging modalities have 
high specificity for predicting residual disease (remaining visible 
cancer tissue at the end of debulking surgery), but low sensitivity 
for detecting small-volume carcinomatosis, potentially resulting in 
unnecessary surgical explorations due to non-resectable disease 
(Figure 8, Online Supplemental Video S8).119 Laparoscopy, on the 
other hand, offers direct visualization of the peritoneal parietal, 
visceral, omental, and mesenteric surfaces but may miss retro-
peritoneal spread, tumors behind the gastrosplenic ligament or 
the lesser sac, as described in the recent review by Pinto et al.119 
Laparoscopy can be considered in cases of uncertain resectability 
or to exclude small-volume carcinomatosis which may not be seen 
on imaging, such as on the bowel serosa or mesentery (Figure 8).

The role of expert ultrasound in the pre-operative staging of 
tubo-ovarian cancer has been re-evaluated with recent evidence 
demonstrating its high accuracy in the prediction of tumor histo-
type and radiological staging. This includes the assessment of 
pelvic and abdominal peritoneal involvement, retroperitoneal 
lymph node metastasis, and ultimately, the prediction of non-
resectability (Figure 8, Online Supplemental Video S8).15–17 120 121 
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In addition to diagnostic performance, patient satisfaction on ultra-
sound, CECT, and whole-body diffusion-weighted MRI was eval-
uated in the prospective international ISAAC study. Ultrasound 
was the preferred imaging method despite being associated 
with mild (or occasionally moderate) pain when compared with 
CECT and whole-body diffusion-weighted MRI.20 Whole-body 
diffusion-weighted MRI, involving long procedural time (~60 min) 
in the MRI scanner, was the least preferred by patients.20 As part 
of the same study, the reproducibility of ultrasound staging was 
tested.29 After a minimum of 6 months of training in a high-volume 
specialist center, 12 less experienced and 13 more experienced 
ultrasound operators assessing the presence of advanced ovarian 
cancer in 19 anatomic sites based on video clips acquired by one 
expert sonographer achieved almost perfect agreement (κ coef-
ficient 0.88).29 CECT is usually considered the standard imaging 
modality for pre-operative tubo-ovarian cancer staging, despite 
reported variable overall pre-operative staging accuracy and poor 
inter-observer agreement.17 121 122 The novel but time-consuming 
whole-body diffusion-weighted MRI may be superior to CECT for 
primary tumor characterization, staging, and prediction of residual 
disease and reportedly yields almost perfect inter-observer staging 
agreement in ovarian cancer (Figure 8).123 FDG-PET-CT may serve 
as a problem-solving imaging modality if there is a very high risk 
of distant spread or indeterminate distant (eg, thoracic) metastases 

have been identified by CECT.124 125 Several models and imaging 
scoring systems have been developed for predicting surgical 
outcome and residual disease, but studies have frequently failed 
to provide sufficient external validation of their results.119 Nowa-
days, a thorough and structured imaging assessment of critical 
sites for ovarian cancer surgery remains the most useful approach 
(Online Supplemental Appendix S5).126 Using this approach, the 
results of an international ISAAC interim analysis showed that 
transvaginal/transabdominal ultrasound was non-inferior to both 
CECT (p value=0.029) or whole-body diffusion-weighted MRI 
(p value=0.036) for predicting surgical non-resectability.126 In 
an ideal setting, a woman can receive an all-in-one ultrasound-
based approach at the same appointment. This includes diagnosis, 
staging, and prediction of non-resectability, and establishing the 
histopathologic diagnosis using ultrasound guided core-needle 
biopsy if the disease is deemed unresectable (one-stop ovarian 
cancer clinic concept).

As with previously discussed cancers, all imaging modalities 
face limitations in detecting small-volume lymph node metas-
tases.127 128 Therefore, in early-stage ovarian cancer, systematic 
pelvic and abdominal lymphadenectomy are usually recommended 
to detect occult small-volume lymph nodes metastases, and tailor 
adjuvant treatment.129 In advanced ovarian cancer it is recom-
mended to remove only clinically affected lymph nodes since the 

Figure 8  Characteristic imaging findings on abdominal ultrasound, whole body (WB)-MRI (showing the abdomen) with 
DWI and at laparoscopy in a woman in her 50 s diagnosed with FIGO Stage IVB high-grade serous carcinoma of the ovary. 
Abdominal convex array and transvaginal ultrasound (first column), axial CE-T1-weighted fat-suppressed (CE-T1WI-FS) MRI 
(part of WB-MRI) (second column), CE-T1WI-FS fused with DWI (high b-value images) (third column) and laparoscopy findings 
(fourth column). The imaging findings confirmed by laparoscopy indicate visceral hepatic carcinomatosis marked with arrows 
on the surface of the liver (A–D), mainly cystic carcinomatosis lesions in the lower part of right paracolic gutter (E–H) and large 
infracolic omental cake (I–L). Peritoneal carcinomatosis is contrast-enhancing (seen as hyperintensity on the WB-MRI series; 
second column) and exhibits restricted diffusion (seen as hyperintensity on the fused WB-MRI fused with DWI; third column). 
CE, contrast-enhanced; DWI, diffusion-weighted imaging; FIGO, International Federation of Gynecology and Obstetrics; FS, fat 
suppression; WB-MRI, whole-body MRI. Online Supplemental Video S8 shows this case of tubo-ovarian cancer spread.
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LION study showed that routine systematic pelvic and para-aortic 
lymphadenectomy for all patients does not improve progression-
free or overall survival.130 The main role of imaging in these cases 
is therefore to detect suspicious or enlarged lymph nodes for selec-
tive resection.

A description of the primary tumor location and any locations 
of peritoneal spread, infiltrated regional and distant lymph nodes 
and other metastatic sites should be documented by preoperative 
imaging using a standardized systematic checklist (Online Supple-
mental Appendix S5).

Current Guidelines and the Role of Imaging in Tubo-ovarian 
Cancer
Following the 2021 ESGO/ISUOG/IOTA/ESGE consensus on ovarian 
tumor diagnosis13:

	► Subjective assessment by expert sonographers (level III) has 
the best diagnostic performance to distinguish between benign 
and malignant ovarian tumors.

	► If the above is not available, the use of ultrasound-based diag-
nostic models can assist clinicians to distinguish between 
benign and malignant ovarian tumors.

	► Ultrasound-based diagnostic models (IOTA Simple Rules risk 
model or IOTA ADNEX model) are preferable to CA 125 level, 
HE4 level, or Risk of Ovarian Malignancy Algorithm (ROMA) as 
they better distinguish between benign and malignant ovarian 
tumors.

	► The IOTA ADNEX model and the IOTA Simple Rules risk model 
are recommended instead of morphological scoring systems, 
including the Risk of Malignancy Index.

Following the 2019 and updated 2023 ESGO/ESMO (European 
Society for Medical Oncology) consensus conference recommen-
dations on ovarian cancer14:

	► CECT, whole-body diffusion-weighted MRI, and FDG-PET-CT 
are considered viable options for assessing tumor extent and 
resectability and to detect distant metastases in ovarian cancer.

	► Ultrasound by an expert sonographer may also be used to 
assess tumor extent and resectability in the pelvic and abdom-
inal cavity.

CONCLUSION

Ultrasound is a reliable imaging modality, which is widely avail-
able, non-invasive, low cost, and has no known contraindications 
or patient risks. Based on the recent evidence, expert ultrasound is 
recommended as an equal alternative to MRI for locoregional staging 
of vulvar, vaginal, cervical, and endometrial cancer and as the first-
choice imaging modality for evaluation of abnormal uterine bleeding. 
In ovarian cancer staging, the choice of imaging modality may depend 
on availability of imaging method and expertise, although ultra-
sound is recognized as comparable to CECT, MRI, and FDG-PET-CT 
for abdominal staging. Similarly, for predicting non-resectability in 
ovarian cancer, ultrasound is recognized as non-inferior to CECT and 
MRI and an effective tool for guiding core needle biopsy in patients 
deemed unfit for surgery. Moreover, ultrasound is the imaging method 
of choice in primary ovarian tumor characterization. Its crucial role in 
gynecological oncology should be acknowledged, and financial and 
logistic resources need to be allocated for the training of future ultra-
sound experts in gynecological cancer.
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