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Modulated Radiotherapy Informed by Magnetic Resonance Imaging
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Abstract: Cervical cancer is a common gynecological malignancy, and radiotherapy plays a crucial role in its
treatment. However, conventional radiotherapy for cervical cancer often leads to bone marrow damage,
considerably affecting patients’ quality of life and treatment outcomes. In recent years, the application of
intensity-modulated radiotherapy (IMRT) and magnetic resonance imaging (MRI) technologies has provided
novel solutions to this issue. IMRT optimizes dose distribution, minimizing radiation exposure to surrounding
normal bone marrow tissues and thus considerably reducing damage. MRI allows for accurate tumor
localization and monitoring, including organs at risk, such as the bone marrow, and providing precise
guidance for radiotherapy. This article analyzes the feasibility and potential benefits of MRI-guided pelvic
IMRT for bone marrow protection in cervical cancer, aiming to offer a basis for precise and effective bone
marrow protection strategies in cervical cancer radiotherapy.
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Table 1
modulated radiation therapy for cervical cancer

Comparison of clinical effects and optimization strategies of bone marrow protection techniques in intensity

Technique Optimization Chemora.dlotherapy Dosimetric parameters Clinical outcomes  Challenges/Limitations Ref.
strategy regimen
BMS-IMRT CT/MRIimage  Cisplatin BMS-IMRT group: Reduced incidence of Long-term efficacy not [49]
registration Lower V10-V50in ~ >Grade 2 validated
active BM myelosuppression
BMS-IMRT MRITIWI-CT  Postoperative Reduced BM V5, Significantly lower = High precision required; [51]
fusion cisplatin V10, V20 vs. IMRT hematologic toxicity —Individual BM
(33.3% vs. 62.1%);  distribution variability
Non-coplanar MRI-based BM  Cisplatin or 5- 63.4% reductionin ~ Reduced pelvic or Complex [39]
IMRT delineation FU/MMC BM volume vs. CT ~ femoral head dose; implementation;
Enhanced BM sparing Increased time
ART CT/MRI Cisplatin Significant OAR ORR increased to Technical complexity; [47]
replanning during dose reduction 85%; No Advanced equipment
therapy thrombocytopenia; dependency
Leukopenia rate
reduced to 2.5%
IMRT + ABT CT/MRI/PET Cisplatin + Femoral head V50  Improved anemia, Small sample size; [52]
multimodal fusion gemcitabine < 10% neutropenia, Short follow-up
thrombocytopenia;
3/5-year OS:

75.4%/66.3%

Notes: 5-FU: 5-fluorouracil; ABT: adaptive brachytherapy; ART: adaptive radiation therapy; BM: bone marrow; BMS-IMRT: bone marrow sparing

intensity-modulated radiation therapy; CT: computed tomography; IMRT: intensity-modulated radiation therapy; MMC: mitomycin C; MRI:

magnetic resonance imaging; OAR: organs at risk; ORR: objective response rate; OS: overall survival; PET: positron emission tomography.
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