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Lecture outline т Imaging in Uterine Cancer: 
Endometrial cancer (EC) and cervical cancer (CC) 

ÅEpidemiology and clinicopathologic characteristics
ÅFIGO 2023 (EC) and FIGO 2018 (CC) staging criteria and the 

role of diagnostic imaging 
ÅPrecision imaging by MRI and PET/CT: conventional and new 

approaches for enhancing staging accuracy, prognostication 
and tailoring of treatment  
ÅRadiomics and radiogenomics т next frontiers?
ÅSummary  

 
FIGO, The International Federation of Gynecology and Obstetrics  



Endometrial cancer (EC)



Endometrial cancer (EC)

One of the most 
common gynecologic 
malignancies in high-
income countries 

Increasing incidence in 
Norway
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Age-standardized incidence rate for EC per 
100 000 person-years in Norway

(data adapted from Cancer Registry of Norway)

Global age-standardized incidence rates 

for EC per 100 000 person-years in 2019

Arises from the epithelial lining 
(endometrium) of the uterine 
cavity

Mazidimoradi et al. Health Sci. Rep. 2022



Endometrial cancer (EC) т traditional histological classification 

Courtesy of Hege Berg
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Non-endometrioid endometrial cancer (NEEC) - 20%

Endometrioid endometrial cancer (EEC) - 80%

Low grade High grade

Serous Clear cell Mixed clear cell Carcinosarcoma

(G1) (G3)

Non-endometrioid endometrial cancer (NEEC) - 20%

Endometrioid endometrial cancer (EEC) - 80%

Low grade High grade

Serous Clear cell Mixed clear cell Carcinosarcoma

Endometrioid 
endometrial 
carcinoma (EEC):

 ͯ 80% of cases

Non-
endometrioid 
endometrial 
carcinomas 
(NEEC):

- 2ͯ0% of cases 

EEC G3 and 
NEEC              Ҧ 
aggressive 
histological 
types 

EEC G1-G2 

Ҧ ƴƻƴ-
aggressive

histological 
types

EEC aregraded1-3 
(G1-G3):

Berek J.  et al 
FIGO staging of endometrial cancer 2023
J Gynecol Oncol, 2023



Endometrial cancer (EC) т LVSI and molecular class 
incorporated into FIGO 2023 

Berek J.  et al ; FIGO staging of endometrial cancer 2023; J. Gynecol Oncol, 2023

Lymphovascular space invasion (LVSI) 
(extensive/focal/no) 

Molecular classes according to TCGA or 
TCGA-surrogate approach:

1. POLE/ultramutated ς excellent prognosis 

2. Microsatellite instability (MSI)-
high/hypermutated ς intermediate 
prognosis 

3. Somatic copy-number high/serous like 
(95% TP53-mutated) ς unfavorable 
prognosis

4. Somatic copy number low ς intermediate 
prognosis 

Kandoth C.  et al; Nature 2013
TCGA = The Cancer Genome Atlas



FIGO (2023) 1&2 (limited to uterus)  

Nougaret et al,; Updated ESUR Guidelines for Endometrial Cancer: integrating MRI with the 2023 FIGO Staging Revolution, 
Eur Radiol, 2025 
Berek J.  et al ; FIGO staging of endometrial cancer 2023; J. Gynecol Oncol, 2023
FIGO, The International Federation of Gynecology and Obstetrics 

Imaging
Pelvic MRI or US enables 
preoperative depiction of:  

Å Myometrial invasion
Å?ĲƓƣőШыӃоӄΡΜӖьШŸŉШ

myometrial invasion
Å Cervical stroma invasion

Two molecular subtypes will lead to down-/upstaging within FIGO stages 1&2:  
If POLEmut: Stage IAmPOLEmut regardless of LVSI and histological type (downstaging)
If p53abn: Stage IICmp53abn regardless of LVSI and histological type (upstaging)



FIGO (2023) 3&4 (beyond uterus)

Nougaret et al,; Updated ESUR Guidelines for 
Endometrial Cancer: integrating MRI with the 2023 
FIGO Staging Revolution, Eur Radiol, 2025 

Imaging

MRI, US, CT or PET/CT allow  
preoperative depiction of 
tumor extension and/or 
metastases to: 

Å Serosa
Å Adnexa/ovaries/fallopian 

tubes
Å Vagina
Å Parametria
Å Peritoneum
Å Lymph nodes in the 

pelvis, paraaortic or 
extra-abdominal

Å Bladder
Å Rectum/bowel 
Å Distant sites (e.g. lung, 

liver, brain)



Hysterectomy with bilateral 
salpingo-oophorectomy is 
standard

Primary surgical treatment is guided by preoperative FIGO 
stage (imaging and biopsy) and adjuvant treatment guided 

by final (surgicopathological) FIGO stage

Lymph node sampling in patients 
with presumed advanced or 
aggressive disease

Adjuvant treatment in high-risk 
disease:

- Chemotherapy

- External/internal radiation 
therapy

- Hormonal therapy



Standard preoperative diagnosticworkupin EC

Symptoms (postmenopausal vaginal bleeding)

Clinical examination with transvaginal ultrasound

Biopsy/currettage histology:
ð Non-aggressive histology type: EEC G1ς2
ð Aggressive histology type: EEC G3+NEEC

Pelvic MRI or ultrasound for local staging and 
abdominal/thoracic CT or whole-body [18F]FDG-PET/CT for 
assessing distant spread 

EEC endometrioid endometrial cancer; G, grade, NEEC, non-endometrioid endometrial cancer
FIGO, The International Federation of Gynecology and Obstetrics 
Haldorsen et al, Curr Oncol Rep, 2016



EC FIGO (2009/23) IB/IIC (EEC grade 3)
 80 yrs, adjuvant chemo, no recurrence after 10 yrs.

Sagittal T2 T2

B 1000 ADC map

T1 - C T1 + C (2 min)

Diffusion weighted MRI (DWI)

Depicts tumor tissue with 

restricted diffusion/hypercellularity   

Endometrial cancers typically:

Iso- or hyperintense on T2, restricted  diffusion 

at DWI and hypointense on  T1 + C (2 min)



EC (2009/23) FIGO II/IIC (cervical stroma invasion, clear 
cell adenocarcinoma)

 70 yrs, recurrence/death from EC after 5/7 yrs.

Sagittal T2

Large uterine 

lesion 

invading

Ó50% of the 

myometrial 

wall

Cervical 

tumor 

extension 

with 

cervical 

stroma 

invasion

T

2

T2

Pelvic recurrence after 5 yrs 



EC FIGO (2009/23) IIIC2 (paraaortic LNM)
EEC grade 3

Sagittal T2

T2

T1 +C

B 1000 ADC

ADCB 1000

T2

T1+C

60 yrs; HBSO + chemo, 

recurrence/death from 

EC after 1/3 yrs.

Uterine lesion (with restricted diffusion) 

invading <50% of the myometrial wall

Iliac lymph node metastases



Bladder

Bladder

Highly FDG avid endometrial lesion 

Iliac FDG avid lymph nodes 

Paraaortic FDG avid lymph node 

Same patient: 
EC FIGO (2009/23) 
IIIC2 (paraaortic 
LNM), EEC grade 3

Sagittal view

Coronal view

Axial view

Axial view

60 yrs; HBSO + chemo, recurrence/death from 

EC after 1/3 yrs.
.



EC FIGO (2009/23): IB, EEC G2
52 yrs., no recurrence (5 yrs)

FDG-PET/CT

CE CTFDG-PET/CT

CE CT



EC FIGO (2009/23) II/IIC, serous carcinoma 
66 yrs, HBSO + chemo, recurrence/death from EC after 7 months/2 yrs.

PET/CT at primary diagnosis

T2 W MRI

DWI

FDG PET-CT

MRI at primary diagnosis



Same patient:
EC FIGO (2009/23) II/IIC, 
serous carcinoma, at 
recurrence 
 
66 yrs, HBSO and chemo, recurrence (7 months), 
death (2 yrs)

Clinical suspicion of 
recurrence in the vaginal vault

T2 W MRI

DWI FDG PET-CT

?

?

?

?

?



EC FIGO (2009/23) IIIC2, EEC G2 
73 yrs, HBSO + lymphadenectomy and chemo, recurrence/death after 22 months/5 yrs.

FDG PET-CT

T2 W MRI

DWI

PET/CT at primary diagnosis MRI at primary diagnosis



EC FIGO (2009/23) IVA, EEC G2 
76 yrs., large tumor with bladder invasion and lymph node metastases; tumor 
reduction and chemo, death after 1.5 yrs.

FDG-PET/CT and MRI at primary diagnosis

T2 W MRI



EC FIGO (2009/23) IIIC2 
(pelvic and paraaortic LNM)

Contrast-enhancedCT at primary diagnosis



FDG PET/CT/MRI: excellent and better (than CE CT) diagnostic 
performance for detecting LNM and disease recurrence in EC 

BollineniЯвЮЯcċũĬŸƖƚĲŰЯШsШNucl Med, 2016; ACR Appropriateness Criteria, J Am Coll Radiol 2020

LNM in EC Disease recurrence in EC

Meta-analysis



Metabolic tumor volume from FDG-PET/CT: better than conventional 
PET- and MRI markers (positive LN) for predicting LNM 

Fasmer et al,  EurRadiol, 2020



Selective PET in EC if high-risk MRI findings yields refined 
detection of LNM and better prognostication than MRI alone   

Fasmer et al,  EurRadiol, 2022

An imaging work-up, selecting ~54% of patients to 
PET/CT based on MRI findings, yields better 
detection of LNM than MRI alone and similar 
detection to that based on MRI and PET/CT in all.



Abdominal fat distribution predicts EC outcome 

Visceral adiposity 
(high VAV%) is 
associated 
with pȢrognosis

High visceral fat 
loss during 
therapy is 
associated with 
pȢrognosis

Mauland et al, Oncotarget, 2017

VAV= visceral 

abdominal fat volume

TAV= total abdominal 

fat volume

SAV= subcutaneous 

abdominal fat volume

WC= waist 

circumference

Fasmer et al,  BMC  Cancer,  2025 

Low-risk body composition

High-risk body composition



Pretreatment MRI radiomics (whole volume)  
enhances  prognostic modeling in  EC

Fasmer et al,  JMRI, 2021



AI-guided automated segmentation of EC on MRI

Hodneland et al,  Scientific Reports, 2021



27

MRI radiomic profiles define patient clusters exhibiting distinct differences in molecular class and survival

and identifies targets for treatment

Radiomic profiling from radiologistsô segmentations Radiomic profiling from ML based segmentations

Høivik et al, Communications 
Biology, 2021



Do MRI radiomicfeaturesneednormalizationprior to 
modellingin uterine endometrialand cervicalcancer? 

ÅSevere biases in tumor radiomics data 
exist due to (variable) MRI scanning 
parameters
ÅZ-score normalization does not eliminate 

these biases, whereas Linear Regression 
Model (LRM) normalization does

Hodneland et al., Scientific Reports, 2024



PET-radiomics predicts 
aggressive disease in EC

Fasmer et al,  Eur J Nucl Med and Mol Imaging, 2025



Endometrial Cancer - Summary
ÅImaging is recommended prior to surgicopathologic staging 

according to FIGO (2023) criteria:
ÅMRI (or ultrasound) for local staging
ÅCT or PET/CT for detecting lymph node metastases or distant spread  

ÅCharacteristic imaging findings yield high accuracy for central 
staging parameters, predict outcome and detect recurrence
ÅNovel imaging techniques e.g. radiomics and radiogenomics for 

tumor characterization may improve staging accuracies, 
prognostication and reveal targets for treatment
ÅRadiomics and radiogenomics: although promising т role not yet 

defined 



Cervical cancer (CC)

Cohen et al. Lancet 2019



Cervical cancer (CC)

Arises from the epithelial lining of the uterine 
cervix

Almost all caused by human 
papilloma virus (HPV)

HPV vaccination, screening, 
and treatment of pre-cancer lesions 
effective in disease prevention

Squamous cell carcinoma (SCC) 
~70% or adenocarcinoma (AC) 
~25% 

Cohen et al. Lancet 2019



Cervical cancer (CC)
Globally:  
Fourth most common 
female cancer and cause 
of cancer death 

Substantial reduction 
in incidence and 
mortality rates due to 
screening and 
prevention

International Agencyfor Research on Cancer (IARC) 2024


