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Uterine Leiomyomas

Most common benign tumor in Uterine Fibroid Embolization (UFE)

women of reproductive age For symptomatic patients who...

Clinical presentation = wish to avoid surgery OR

- Asymptomatic (80%) = wish to presewe their gterus OR
= are poor surgical candidates

= Bleeding |

« Bulk-related e A0S Good clinical outcome

= Pain ) (Jsymptoms, |fibroid/uterine size)
Imaging evaluation |

= Pelvic US R4S

= Initial screening in acute-care setting '

= Contrast-enhanced pelvic MRI
= Confirms diagnosis
= evaluates anatomy & vascular supply © Medscape
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Texture Analysis (TA) and Fibroids

Background

TA (defined as the quantification of local image pixel
variations) studied for differentiating fibroids from malignant [
lesions, but never for UFE outcome assessment.

Research question

IMAGE

Do Texture Analysis (TA) features of dominant fibroid on the EZERARY
pre-UFE MRI differ between patients with good and poor
radiological outcome following UFE?

Hypothesis AT

EXTRACTION

TA of dominant fibroid on pre-UFE MRI is associated with
radiological outcome post UFE




Materials and Methods
Retrospective review — "UFE"” keyword on PACS

Inclusions Exclusions

Presence of any lesion

Premenopausal women . .
suspicious of malignancy

UFE done at our center between

January 2007 and March 2019 Presence of diffuse adenomyosis

Presence of pre- and post-UFE Inability to use the MRI
Contrast-enhanced MRI sequences for texture analysis

Dominant fibroid with >70% or <30%
post-UFE necrosis




Case definition

Dominant fibroid on Pre-UFE Venous MRI sequence (n=80)
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Group 1 Group 2
“Poor” outcome (n=32) “Good” outcome (n=48)
<30% of necrosis >70% of necrosis
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Texture Analysis (TA)

Fibroid contouring

Software used: Myrian 2.1
Region of interest (ROI): Dominant fibroid

Texture features Statistical analysis
Volume Student’s T-test
Mean \ =  Comparison of texture feature differences
Y —— between groups, accounting for Bonferroni
correction (p<0.05/7=0.0071)
Sk -
ewn.ess Histogram Univariate diagnostic models for each
Kurtosis -derived

significant feature (p<0.0071).
=iplige]e)Y = Area under curve (AUC), sensitivity, specificity
Uniformity ), = Confidence Interval: 1000 bootstrap iterations




Patient demographics

Good outcome (n=48) Poor outcome (n=32)
> 70% necrosis < 30% necrosis

Age (yrs 46 + 4.7 46 + 3,6

Characteristics

Number of fibroids

+
1 5 (10% 4 (13%
2-4 9 (19% 1 (3%
5 or more 34 (71% 27 (84%
Symptoms
Bleeding 34 (71% 26 (81%
Bulk-related 29 (60% 17 (53%

Pain 6 (13% 6 (19%
Uterus volume (cc 761 + 441 595 + 497

Localization of fibroid
Submucosal (FIGO 0-2 10 (21% 6 (19%
Intramural (FIGO 3- 25 (52% 13 (41%

Subserosal (FIGO 5-7 13 (27% 13 (41%

Hybrid (FIGO 2-5 0 (0% 1(3%

Evidence of suppl 3 (9%

Data displayed as mean = SD or n (%)

No significant
differences between
groups except for
prior UFE (p=0.001)




Results

T-test Univariate Diagnostic Models

Threshold | Youden’s

Texture
feature

Volume 0.00277 * 0.86 (0.74-0.92) 0.88(0.74-1.0) 0.79 (0.48 —0.806) 36c¢cc
Mean 0.000210* 0.75(0.63-0.85) 0.78 (0.53-0.94) 0.70(0.29 -0.78) 32.45
Skewness 0.000705* 0.73(0.59-0.82) 0.44(0.27-0.55) 0.76 (0.73-1.0) 0.15
Variance 0.0384
Kurtosis 0.0959

Entropy 0.237 Volume = best diagnostic performance, with accuracy
Chiimly | 02 of 86%, sensitivity of 88% and specificity of 79%

Sensitivity Specificity

Three significantly different features between groups




Discussion

Limited literature on the subject

Better (>70%) necrosis is observed more frequently with LARGER
volume, mean and skewness.

Study limitations
Incomplete definition of good/poor outcome

- No consideraiton for reduction in fibroid/uterus size or symptom improvement
More redo UFE in poor outcome
Exclusion of “grey zone” responders

Small N
ROl limited to dominant fibroid

Univariate diagnostic models



Conclusion

TA of the dominant fibroid on pre-UFE MRI is associated with the
iIschemic effect achieved post UFE

UFE Radiomics = potential variables to integrate in future Al models

Predictive value and potential clinical use still not demonstrated because
of study limitations

In the future

Validation of multivariate predictive model using an independent testing
dataset and machine learning techniques.
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