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Background
Adenomyosis is a benign gynaecological disorder characterized by ectopic endometrial tissue within
the myometrium, leading to pain, abnormal uterine bleeding and infertility. While MRI is a widely
used diagnostic tool in human adenomyosis, its application in animal models remains underexplored.
Murine models of adenomyosis primarily rely on histological analysis for diagnosis, which is invasive
and often requires euthanasia. There is a significant gap in non-invasive, longitudinal diagnostic
methods for studying adenomyosis in mice, limiting the ability to track disease progression over time
or assess therapeutic interventions without resorting to invasive techniques.
Methods
We induced adenomyosis in mice by treating neonatal CD-1 mice with tamoxifen from days 2 to 5
after birth. Control mice received only the vehicle and did not develop adenomyosis. MRI scans were
performed once every two weeks from 8 to 24 weeks of age. MRI images were taken of anesthetized
mice placed in a horizontal animal probe using a 9.4 Tesla MRI. Anaesthesia was induced with 4%
isoflurane in a chamber before the animals were transferred to the animal imaging probe. Isoflurane
was continuously delivered via a nose cone. A pressure-sensitive pillow was placed on their back to
monitor respiration, the mice were wrapped for insulation, and the chamber of the imaging probe
was maintained at 25 °C. MRI images were compared between control and adenomyosis groups.
Histological analysis of the uteri was conducted post-sacrifice for further comparison.
Results
In the adenomyosis group, T2 hypersignal spots became visible starting at 12 weeks of age, with a
progressive worsening of the condition until 24 weeks, leading to extensive disseminated lesions.
MRI analysis of the adenomyosis-affected mice showed, compared to controls, a loss of uterine
architecture and the progressive development of increasing numbers of cystic lesions leading to
diffuse and severe adenomyosis. Histological analysis also confirmed the loss of structure and the
presence of extensive cystic lesions. These T2 hypersignal spots are similarly described for MRI-based
diagnosis of adenomyosis in humans. The results are highly promising, demonstrating that MRI can
accurately detect adenomyosis as early as 3 months of age in CD1 mice with tamoxifen-induced
adenomyosis. The findings suggest that MRI could be a reliable tool for precise, non-invasive
diagnosis of adenomyosis in murine models, with implications for future studies. One limitation of
this technique is that adenomyosis is typically diagnosed at a relatively advanced age in mice, which
may hinder early detection due to the disease’s progressive nature and the late onset of detectable
lesions.
Conclusions
MRI (9.4T) enables non-invasive detection of adenomyosis in a murine model. This novel MRI-based
diagnostic approach for murine adenomyosis facilitates longitudinal studies and real-time disease
monitoring. It enhances experimental efficiency while minimizing the need for invasive procedures
and euthanasia.
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