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Disclaimer

This presentation is based on research conducted to the best of the presenter’s abilities, 

acknowledging inherent uncertainties and limitations. The findings may be influenced by factors such 

as data quality, methodology, and interpretation, and do not guarantee real-world accuracy. 

The content is intended for informational purposes only and does not necessarily reflect the views of 

the British Medical Ultrasound Society (BMUS) or its affiliates. The presenter is responsible for 

ensuring objectivity and disclosing any relevant financial/industry interests. BMUS and its affiliates 

disclaim liability for any claims arising from this educational activity.
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UK SoC Diagnostic Pathway for Ovarian Cancer

Majority studies 

ROCkeTS
Risk of Malignancy Index (RMI) – RCOG, NICE
Risk Of Malignancy Algorithm (ROMA) – (ACOG) 
IOTA ADNEX – (ESGO)
ORADS – (American Radiology association) 
IOTA simple rules – (RCOG)

Where risk prediction models could also potentially 
improve OC outcomes  

Where risk prediction models are used Personal files from S.Sundar



International Ovarian Tumour 
Analysis Group (IOTA)

• IOTA Simple Rules (‘M’ rules and ‘B’ rules)
• IOTA ADNEX 
•Multiclass prediction model
• 6 ultrasound descriptors
• 3 clinical descriptors 

Van Calster B et al Practical guidance for applying the ADNEX model from the IOTA group to 
discriminate between  different subtypes of adnexal tumors. Facts Views Vis Obgyn. 
2015;7(1):32-41. PMID: 25897370; PMCID: PMC4402441.



IOTA ADNEX 2-step strategy 

Landolfo C, Bourne T, Froyman W et al. Benign descriptors and ADNEX in two-step strategy to estimate risk of malignancy in 
ovarian tumors: retrospective validation in IOTA5 multicenter cohort. Ultrasound Obstet Gynecol. 2023 Feb;61(2):231-242. doi: 
10.1002/uog.26080. Epub 2023 Jan 12. PMID: 36178788; PMCID: PMC10107772.

Step 1: Modified Benign Descriptor

Applicable in 37% of masses
Associated risk of malignancy <1%

If not applicable 

Step 2: Calculate ADNEX score



Aims of ROCkeTS 

Identify best diagnostic test for ovarian cancer in pre and post menopausal 
women 

• Prospective multicentre cohort study with all women undergoing all diagnostic 
tests against same reference standard  - Histology or 12 month follow-up

• Recruit mainly from rapid access clinics (first presentation to hospital) to 
establish best test in low prevalence settings

• USS in non-expert hands (non-medical sonographers)



Eligibility Criteria: Inclusion and Exclusion

Inclusion: Women referred with symptoms of suspected OC

• A raised Ca125 test result OR

• Abnormal imaging result showing a lesion OR

• Both a raised CA125 test and an abnormal imaging result showing a lesion

• Patients able to provide informed consent. 

Exclusion: 

• Active ovarian malignancy or non ovarian malignancy

• USS simple cyst < 5 cm 



Primary and Secondary Outcomes

Primary Outcome:

• Primary invasive ovarian malignant neoplasm (ovarian / fallopian tube / primary 
peritoneal) versus benign / normal

Secondary Outcomes:

• Primary invasive , secondary malignancy, borderline neoplasms and neoplasms of 
uncertain or unknown behaviour versus benign/ normal

• Analysis with borderline tumours grouped with benign 

• Analysis in patients scanned by IOTA QA passed practitioners

• Analysis in high volume recruiting sites (>50 patients/site)

• Sensitivity analysis with multiple imputation for missing data 



Index tests, comparator and reference standard

Index tests 
• IOTA ADNEX model and IOTA sRRisk model at 3% and 10% thresholds
• RMI1 at 200 threshold
• ROMA at thresholds  
• IOTA simple rules
• CA125 at 35 IU/ml.
• Posthoc - ORADS at 10% (ORADS 1-3 versus 4-5)

Comparator test – Risk of malignancy, RMI1 at 250 threshold.



Sonographer training and QA in ROCKETS

• Level 2 sonographers

• Sonographers at participating sites received 1 day in person and online US 
training 

• Assessed by written examination 

• Participation in ROCKETS study requires IOTA certification 

• Quality assessment 

–Sample of ultrasound images and reports were centrally reviewed by IOTA 
team (US experts) 

–Pass if 1st 3 scans were accurately annotated 



Diagnostic performance by secondary outcome definition of ovarian cancer - 
Postmenopausal 



ROCkeTS – Conclusion – Postmenopausal 

• Consistently across all analyses, three tests improved on sensitivity of RMI 
(>90%) - IOTA ADNEX at 10% , 3% and ROMA 14.4. Of these, IOTA ADNEX at 
10% had least drop of specificity. 

• Valuing sensitivity over specificity - IOTA ADNEX at 10% in real-world practice 
has highest sensitivity and should be considered the new standard of care 
diagnostic test in ovarian cancer for postmenopausal women. 



Results for premenopausal women 

• Plenary at IGCS

• Presentation at RCOG, Oman

• Under review, BMJ 



ROC curve for premenopausal women – primary outcome 

Sundar Set al. Identifying the best diagnostic test for 
Ovarian Cancer - results from ROCkeTS (Refining Ovarian 
Cancer Test accuracy Scores). BMJ submitted. 



Diagnostic performance statistics of index test combinations by primary outcome 
definition of ovarian cancer in the pre protocol change cohort. 



Conclusion

• IOTA ADNEX at 10% delivered by non-expert sonographers receiving 
appropriate training, certification and Quality assurance has high 
sensitivity and acceptable specificity.

• IOTA ADNEX at 10% should be considered new standard of OC 
diagnostic in premenopausal and postmenopausal women. 



• RMI 200 was cheapest but highest cancer deaths

• ADNEX 3% had the least cancer deaths and greatest diagnostic yield 

• ADNEX model alone based strategies were characterised by high sensitivity but lower 
specificity, resulting in potentially unnecessary costs associated with the management of 
false positive results. 

Cost Consequence Analysis for Ovarian Cancer

ADNEX 2 step strategy offers  the 
best-balanced model 

Sundar S, Agarwal R, Davenport C et al. Cost consequences analysis of 
diagnostic strategies for Ovarian Cancer. BJOG submitted.



Implementation considerations 

FOR CLINICAL IMPLEMENTATION, A TWO-STEP STRATEGY WITH IOTA ADNEX

 OFFERS BEST TRADE-OFF FOR SENSITIVITY AND SPECIFICITY



Personal file from Professor Sundar 
Andreotti RF, Timmerman D, Strachowski LM, Froyman W, Benacerraf BR, Bennett GL, 
et al. O-RADS US Risk Stratification and Management System: a Consensus Guideline 
from the ACR ovarian-adnexal reporting and Data System Committee. Radiology. 
2020;294:168–85



ESGO/ISUG/IOTA/ESGE Consensus statement 2021

ESGO/ISUG/IOTA/ESGE 
Consensus statement: 
Patient pathway

Timmerman D et al ESGO/ISUOG/IOTA/ESGE Consensus Statement on pre-operative diagnosis of ovarian tumors. Int J Gynecol Cancer. 

2021 Jul;31(7):961-982. doi: 10.1136/ijgc-2021-002565. Epub 2021 Jun 10. PMID: 34112736; PMCID: PMC8273689.



IOTA ADNEX Implementation in a one stop clinic 
setting across 2 NHS hospitals

• Quality improvement project 

• Multi-centre observational cohort study across 2 NHS hospitals 

– Sandwell and West Birmingham NHS Trust  (SWBH): June 2023 – Jan 2025

–Walsall Healthcare NHS Trust: October 2023 – Jan 2025

• Once weekly clinic (3-5 patients per clinic session)

–Patients referred from primary/secondary care with suspected ovarian cancer on an 
urgent suspected cancer referral pathway 

–Clinical consultation alongside IOTA ADNEX pelvic ultrasound used to triage adnexal mass 
and guide further management

• SWBH: Sonographer delivered ultrasound service

• Walsall Hospital: Gynaecologist delivered ultrasound service 



Proposed diagnostic pathway based off ESGO/ISUOG/IOTA/ESGE 
consensus 2021 Patient attending Ovarian One Stop Clinic and undergoing IOTA ADNEX Ultrasound scan 

IOTA ADNEX 2 step strategy 
1st step: Modified benign descriptors (BD)

• If modified benign descriptors < 10 cm - very low risk of malignancy <1%
• Downgrade from urgent cancer pathway
• Write to General Practitioner with results – advise routine referral if indicated
• Discharge from one stop clinic

2nd step: IOTA ADNEX 
If modified BD not applicable, apply IOTA ADNEX to calculate chance of benign and risk of malignancy

IOTA ADNEX score <1%
• Discharge from clinic

IOTA ADNEX score 1-10%
• MRI Pelvis (requested from clinic)
• Enlist to sMDT
• Refer to Gynae Unit lead clinic to 

offer surgery/surveillance

IOTA ADNEX score ≥10%
• CTTAP (requested from 

clinic)
• Enlist to sMDT

Gynae-Oncology1.Timmerman D, Planchamp F, Bourne T, et al ESGO/ISUOG/IOTA/ESGE Consensus Statement on pre-operative diagnosis of ovarian 
tumors. Int J Gynecol Cancer. 2021 Jul;31(7):961-982. doi: 10.1136/ijgc-2021-002565. 
2.Landolfo C, Bourne T, Froyman W et al. Benign descriptors and ADNEX in two-step strategy to estimate risk of malignancy in ovarian 
tumours: retrospective validation in IOTA5 multicenter cohort. Ultrasound Obstet Gynaecol. 2023; 61(2):231-242
3. Dr Do V. Presentation: Outcomes following IOTA-ADNEX implementation in 2 NHS ‘One-Stop’ clinics: an observational cohort study. 
IOTA, Leuven Congress 2025. [Internet] [Cited 2025 June 09] Available at: Vivian Do - IOTA Congress Abstract | IOTA Plus

https://iotaplus.org/en/vivian-do-iota-congress-abstract


Results 

• Until January 2025, a total of 249 patients were seen 

• 9 confirmed ovarian cancer cases - histology

• No cancer cases were missed 



Surgical outcomes following use of IOTA-ADNEX   
in a one stop clinic setting compared to RMI

Patients attending one stop clinic
n=249

Patients undergoing surgery following 
IOTA ADNEX one stop clinic

n=38 (15.3%)

Premenopausal
n=20 (8.0%)

Postmenopausal
n=18 (7.2%)

Patients who would have undergone 
surgery if RMI had been used 

n=82 (32.9%)

Premenopausal
n=46 (18.4%)

Postmenopausal
n=36 (14.5%)

Surgery under:
• General Gynae: 7
• Cancer Unit: 3
• Cancer Centre: 8

Surgery under:
• General Gynae: 10
• Cancer Unit: 4
• Cancer Centre: 6

RMI 25-250: 40
RMI ≥ 250: 6

RMI 25-250: 28
RMI ≥ 250: 8

Dr Do V. Presentation: Outcomes following IOTA-ADNEX implementation in 2 NHS ‘One-Stop’ clinics: an observational cohort 
study. IOTA, Leuven Congress 2025. Available at: Vivian Do - IOTA Congress Abstract | IOTA Plus

https://iotaplus.org/en/vivian-do-iota-congress-abstract


Process metric outcomes from IOTA ADNEX 
triaging in a one stop clinic setting

Outcomes Total number of patients 
(n=249)

Discharged within 3 months 153 (61.4%)

Same day discharge from 
clinic

100 (40.2%)

Follow up with surveillance 52 (23.3%)

Further imaging requested:
CT

MRI
36 (14.4%)
47 (18.9%)

Dr Do V. Presentation: Outcomes following IOTA-ADNEX 
implementation in 2 NHS ‘One-Stop’ clinics: an observational 
cohort study. IOTA, Leuven Congress 2025. [Internet] [Cited 
2025 May 4] Available at: Vivian Do - IOTA Congress Abstract | 
IOTA Plus

https://iotaplus.org/en/vivian-do-iota-congress-abstract
https://iotaplus.org/en/vivian-do-iota-congress-abstract


Summary

✓Enabled early stage cancer to be picked up correctly 
and identified all cases of ovarian cancer 

✓Reduced unnecessary surgery by 17.7% in comparison 
to RMI triaging

✓Enabled 40.2% same day discharges from clinic, 
supporting NHS Faster Diagnosis Standards





Change in practice 

• BGCS guidance – available on 
https://www.sciencedirect.com/
science/article/pii/S0301211524
003142

https://www.sciencedirect.com/science/article/pii/S0301211524003142
https://www.sciencedirect.com/science/article/pii/S0301211524003142
https://www.sciencedirect.com/science/article/pii/S0301211524003142


Future research plans 

• Investigation outcomes from implementation at scale at secondary 

care in UK hospitals – interrupted time series study 

• Evaluation of IOTA ADNEX in primary care practice



Conclusion

• IOTA ADNEX at 10% delivered by non-expert sonographers receiving appropriate 
training, certification and quality assurance has high sensitivity and acceptable 
specificity.

• IOTA ADNEX at 10% should be considered new standard of OC diagnostic in 
premenopausal and postmenopausal women. 

• Cost consequence analysis demonstrates that a two-step strategy offers the best 
balance between cost vs cancer death and is recommended for practice 

• Implementation at scale will require careful consideration of facilitators and barriers. 
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