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Research Activities

Division of diagnostic imaging

1. A study of enhancement patterns of glioblastomas on contrast-enhanced magnetic reso-
nance imaging

Glioblastomas frequently present with a ring enhancement on contrast-enhanced mag-
netic resonance imaging (MRI). However, it can present with varying patterns of
enhancement. Therefore, we investigated whether any enhancement pattern has not been
previously reported. In this study, a new contrast pattern was identified in several cases.

2. Imaging features of cystic neck lesions: cystic lymph node metastasis from human pap-
illomavirus-positive oropharyngeal cancer, the second branchial cyst, and tuberculous
lymphadenitis

Human papillomavirus-positive oropharyngeal cancer is frequently associated with cystic
lymph node metastasis. We evaluated differences in imaging features among cystic lymph
node metastasis from human papillomavirus-positive oropharyngeal cancer and 2 nonma-
lignant cystic neck lesions, the second branchial cyst, and tuberculous lymphadenitis.

3. To determine the clinical and characteristic computed tomographic findings of airspace
enlargement with fibrosis

Eight hundred patients with chronic obstructive pulmonary disease were evaluated retro-
spectively with inspiratory and expiratory computed tomographic (CT) scans. Nine
patients had multiple cysts that were significantly decreased in size and were probably
corresponding to airspace enlargement with fibrosis.

4. Cardiac CT as a viable alternative to echocardiography to detect vegetations and peri-
valvular complications in patients with infective endocarditis

We considered CT as a possible alternative to echocardiography for assessing infective
endocarditis. We evaluated the diagnostic capability of preoperative CT.

5. MRI findings of ovarian mucinous tumors with mural nodules

We evaluated 3 cases of mucinous tumors with mural nodules, which could be malignant.
Mural nodules in multilocular cystic ovarian tumors might be significant to identify.

6. Preoperative MRI with full diagnostic protocols

Preoperative MRI is more accurate with full diagnostic protocols than with abbreviated
protocols alone for estimating tumor extent in patients with pure ductal carcinoma in situ.
The presence of B3 lesions, low-grade ductal carcinoma in situ, and moderate/marked
background parenchymal enhancement lowered the rate of concordance between MRI
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and pathology.

7. Study of quantification of rheumatoid arthritis using dual-energy CT

We will examine the usefulness of dual-energy CT quantitative evaluation in the activity
of rheumatoid arthritis compared with semiquantitative evaluation by contrast-enhanced
MRI.

8. The anatomical evaluation of the findings of dual-energy CT of psoriatic arthritis using
a normal cadaver finger

We compare dual-energy CT indine mapping findings of psoriatic arthritis with high-res-
olution MRI imaging and macroscopic appearance of a normal cadaver finger.

Division of Nuclear Medicine

Relapse-free survival after adjuvant radioactive iodine therapy in patients with differenti-
ated thyroid carcinoma with a microscopically positive tumor margin

Thyroid carcinoma recurred in 52.9% of patients in the low-dose (1110 MBq) group and
22.5% of patients in the high-dose (3700 MBq) group. The most common type of recur-
rence was lymph node metastasis.

Division of Interventional Radiology

1. Evaluation of the efficacy of radiotherapy with super-selective cisplatin arterial infu-
sion for maxillary sinus cancer

Although maxillary sinus carcinoma is rare, it is often detected at an advanced stage
owing to the lack of clinical symptoms at an early stage. The treatment of advanced max-
illary sinus cancer is usually surgical resection; however, surgery has many complica-
tions, such as facial deformity, removal of the eye, and severe functional impairment. For
carcinoma of the T4b stage, surgery is not indicated and systemic chemotherapy com-
bined with radiotherapy is the standard treatment; however, the treatment effect is not sat-
isfactory. Our division started performing radiotherapy with super-selective cisplatin arte-
rial infusion in 2016, with a number of cases.

In particular, our research focuses on preoperative imaging, complications of this type of
radiology, and indicators of treatment effects.

2. Detection of the cystic artery using an automated tumor-feeder detection software

We evaluated cystic artery detectability with an automated tumor-feeder detection soft-
ware program and cone-beam CT.

Division of Radiation Therapy

1. To clarify the optimum fractionated radiotherapy of cancer with nonuniform radiosen-
sitivity using the general linear quadratic model

The number of tumor cells before radiotherapy is important for local control after radio-
therapy. Therefore, the number of tumor cells per unit volume was measured in surgically
treated cases of breast cancer. Given nonuniform radiosensitivity to the model tumors,
estimate local control rate by the general linear quadratic model.

2. Dose findings and confirmatory trial of superselective intra-arterial infusion of cispla-
tin and concomitant radiotherapy for patients with locally advanced maxillary sinus can-
cer
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We have started new concept research and evaluate local control for more advanced local
tumors, normal-tissue conservation rates, and late complications.
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