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(FEX) 1~

Uterine leiomyomas (ULM) are benign tumors dependent on female hormones, causing symptoms such
as heavy menstrual bleeding and anemia, and can also lead to infertility and miscarriage. Given
Japan's declining birthrate, ULM cannot be ignored. Although treatment options include surgical
and drug therapy, in recent years, there has been increasing demand for drug therapy that preserves
the uterus, likely due to changes in women' s lifestyles. The main drugs include gonadotropin—
releasing hormone analogs (GnRHa), which suppress the secretion of estrogen (E) and progesterone
(P), and selective progesterone receptor modulators (SPRM), which inhibit the action of
progesterone receptors (PGR). However, both types of drugs show individual differences in their
efficacy for tumor regression.

Recently, two ULM subtypes have been identified based on the presence or absence of MED12
mutations: MED12(+)- and MED12(-)— ULMs. These subtypes have distinct tissue compositions.

MED12 (+) ULMs contain a high amount of collagen fibers and are composed of approximately 60% smooth
muscle cells (SMCs) and the remaining 40% fibroblasts (FBs). In contrast, MED12(-) ULMs
predominantly comprise SMCs with low collagen fiber content. Additionally, SMCs proliferate under
the coordinated action of E and P, while FBs proliferate under the sole action of E. Therefore, it
is anticipated that the efficacy of GnRHa and SPRM, which act through the female hormones, will
differ between these subtypes. Therefore, information on the subtype and collagen fiber content of
individual ULM specimens is crucial for selecting appropriate drugs and treatment strategies.

In this study, we aimed to develop predictive methods for non—invasively diagnhosing ULM
subtypes and estimating collagen fiber content based on MRI image data. To date (2022-2023), MRI
images, subtypes, and cellular component data from 71 ULM specimens have been collected, and five
MRI sequences (T2, ADC, Tlmap, T2%BOLD, and MTC) effective for diagnosing subtypes and estimating
collagen fiber content have been identified. Furthermore, using the collected data, prediction
models were developed to distinguish subtypes by machine learning methods (support vector
classification and logistic regression). As a final evaluation, the prediction accuracy for
unknown data using 19 new ULM specimens was validated. Both support vector classification and
logistic regression achieved 100% accuracy in discrimination. Regarding estimating collagen fiber
content, prediction models using support vector regression and ridge regression with the
aforementioned 71 specimens were developed, and a final evaluation was conducted using the same 19
specimens. When evaluated using the coefficient of determination R? as an indicator, both models
had an R%? value of 0.6 or higher, exceeding the generally accepted threshold of 0.5. Thus,
prediction models capable of highly accurate subtype classification and estimating collagen fiber
content were established

In 2024, we attempted to apply the established prediction models clinically by estimating the
therapeutic effect of GnRHa. Using data from 41 ULM specimens collected from 20 patients who
received GnRHa treatment, the correlation between the predicted collagen fiber content and the
therapeutic effect of GnRHa was investigated. The results showed a correlation coefficient of R =
—0. 72 using support vector regression and R = —0.69 using linear regression, establishing a method

for predicting tumor shrinkage rates based on predicted collagen fiber content.



