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IOTA Models
• Logistic models

– LR1

– LR2

– ADNEX model

– Simple rules risk assessment

• Classification systems

– Simple rules

– Easy descriptors

– O-RADS



• Critical approach

– How they were developed?

– What are they designed for?

– Performance?

– Reproducible?



• Tumor size

• Cyst Wall thickness

• Thin < 3 mm

• Thick > 3 mm

• Cyst Wall internal contour

• Smooth

• Irregular

• Papillary projections

– Solid excrecences > 3mm 

– Contour

• Smooth

• Irregular

• Septations

• Thin < 3mm

• Thick > 3mm

– Complete / incomplete

– Number of locules

• Echogenicity

– Anechoic

– Low level

– Hemorrhagic

– Ground glass

– Mixed

– Solid

• External contour

– Smooth

– Irregular



Pattern recognition



• LR1: 12 variables

• Past history ovarian cancer

• HRT

• Age

• Maximum diameter of the lesion

• Ascites

• Doppler flow in papillary projections

• Solid echogenicity

• Maximum diameter of solid component

• Irregular internal wall

• Acoustic shadowing

• Color score

• Pain during US examination

• LR2: 6 variables

• Age

• Ascites

• Doppler flow in papillary projections

• Maximum diameter of solid component

• Irregular internal wall

• Acoustic shadowing

N = 1066 cases











Highest PPV for malignancy Highest PPV for benignity

At least one M without B  →  Malignant

At least one B without M  →  Benign

No M and B or at least one B and one M → inconclusive



Reproducible



Inconclusive cases: 15-25%









• Patient’s age

• Type of center

• Maximum diameter of the lesión

• Number of papillary projections

• Number of locules

• Ascites

• Maximum diameter of solid

component

• Acoustic shadowing

• CA-125





IOTA 5

17 centers

4905 patients



10 studies

5170 masses

Cut-off 15%

Pooled sensitivity: 92%

Pooled specificity: 82%

22 studies

17293 masses



Easy descriptors



Sensitivity 92-95%

Specificity 87-98%



Based on IOTA terms and descriptions

O-RADS 0 = Incomplete evaluation

O-RADS 1 = normal ovaries

O-RADS 2 

O-RADS 3 

O-RADS 4 

O-RADS 5 



Risk estimation by ADNEX 

model











6 studies

3006 masses

Pooled sensitivity: 97%

Pooled specificity: 76%

All studies IOTA Lexicon



• Ambispective study

• 454 masses in 412 patients

– Weighted Kappa: 0.42

– Percentage of agreement: 39%





• Conclusions

– There are serveral IOTA models

– Some of them are complex, other are user-friendly

– Need for app or calculator for some of them

• Questions

– Which is the best in terms of performance?

– Are they reproducible? 

– Which one should be used?

– Can any replace expert evaluation?



• LR1/LR2

– Adequate external validation

– Good performance 

– Reproducible

– Need for app/calculator

• Simple rules

– Adequate external validation

– Good performance

– Reproducible

– No Need for app/calculator



• SR risk assessment

– Not yet adequate external validation

– Good performance

– Reproducibility??

– Need for app/calculator

• ADNEX model

– Adequate external validation

– Good performance (sensitivity!!)

– Reproducibility??

– Need for app/calculator



• Three step strategy

– Adequate external validation

– Good performance 

– Reproducibility???

– No Need for app/calculator



• O-RADS classification

– Not yet adequate external validation

– Good performance (sensitivity!!)

– Reproducibility??

– Discrepancies depending on criteria used

– May need for app/calculator



• Questions

– Which is the best in terms of performance?

• All of them offer excelent sensitivity

• SR and Three-steps offer better specificity

– Are they reproducible? 

• Only SR and LR1 / 2 have been demonstrated as 

reproducible

– Can any replace expert evaluation?

• No

– Which one should be used?
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