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[Abstract] Objective To investigate the indication and significance of preoperative chemotherapy
for pediatric patients with brain malignant tumors. Methods and Results The clinical data of 9 pediatric
patients with brain malignant tumors who were admitted to Department of Neurosurgery, Tsinghua University
Yuquan Hospital from January 2017 to August 2019 were retrospectively analyzed. The patients were 6
males and 3 females, aged from 1.50 months to 6 years. Among the 9 cases, 5 cases were located in the
pineal region, one case in the third ventricle, one case in the frontotemporal and the basal ganglia region
and 2 cases in the fourth ventricle. The preoperative clinical diagnosis of the 9 patients included 5 cases of
germ cell tumor, 2 cases of medulloblastoma, one case of pineal blastoma and one case of embryonal tumor.
Before the chemotherapy, 6 patients were treated with ventriculo - peritoneat shunt, 2 patients with
ventricular puncture and external drainage, and one patient with endoscopic third ventriculostomy. Before
surgery, 2 cases were given carboplatin + etoposide regimen, 4 cases were given cisplatin + etoposide
regimen, one case was given carboplatin + etoposide + isophoramide regimen, and 2 cases were given
cisplatin + etoposide + isophoramide regimen. 6 patients received one cycle of chemotherapy before tumor
resection, 2 patients received 2 cycles and one patient received 3 cycles. All of the patients received tumor
resection after 1-3 cycles of chemotherapy. The following treatments were depended on the pathological
results. After preoperative chemotherapy, tumors’ volume decreased in 7 cases while increased in one case.
Additionally, there was one case of tumor apoplexy. The blood supply of tumors of all the 9 patients was
not abundant. Among the 9 cases, total removal was achieved in 8 cases and subtotal in one case. The
pathological results revealed 3 germ cell tumors, 2 pineoblastomas, 2 medulloblastomas, one diffuse midline
glioma, and one atypical teratomoid/rhabdomyoid tumor (AT/RT). The 9 patients were followed up from 8 to
38 months (mean 18 months). Three patients died of tumor recurrence and there were no tumor recurrences
in the other 6 patients. Conclusions Preoperative chemotherapy may be considered for children with

brain malignant tumors which are clinically sensitive to chemotherapy at high risk of surgery. Preoperative
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chemotherapy for brain tumors in infants and young children was effective in reduction of tumor volume and

vascularity, which significantly facilitated maximal tumor resection.
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Table 1. Clinical data of 9 pediatric brain malignant tumors patients
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Table 2. Preoperative chemotherapy, adverse reactions and changes after the chemotherapy in 9 pediatric brain malignant
tumors patients
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Figure 1 Head MRI findings of Case 6 Before chemotherapy, sagittal enhanced T,WI showed space occupying lesions in
the pineal region, abnormal nodular enhancement was seen in the saddle (arrows indicate, Panel la). Two weeks after
chemotherapy, sagittal enhanced T,WI showed that the volume of lesions in the pineal region was significantly reduced, the
volume of abnormal lesions in the sellar region decreased (arrows indicate, Panel 1b). Two weeks after surgery, sagittal
enhanced T,WI showed that the lesions in the pineal region were completely removed, and the lesions in the sellar region
disappeared (Panel lc).
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Figure 2 Head MRI findings of Case 5 Before chemotherapy, sagittal enhanced T,WI showed space occupying lesions in
the fourth ventricle (arrow indicates), severely compressing the brain stem, which considered as medulloblastoma (Panel 2a).
Ten days after chemotherapy, sagittal enhanced T W1 showed that the volume of lesions in the fourth ventricle was reduced
(arrow indicates), and there was a gap between the tumor and the brain stem (Panel 2b). Seven days after surgery, sagittal
enhanced T WI showed that the lesions in the fourth ventricle were completely removed (Panel 2c¢).
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Figure 3 Head MRI findings of Case 8 Before chemotherapy, axial T,WI showed lesions in the right frontotemporal basal
ganglia (arrows indicate), and bilateral medial temporal lobe, right cerebel lopontineangle area could see multiple nodular abnormal
signal shadows, considering multiple metastasis (Panel 3a). Seven days after chemotherapy, axial T,WI showed the volume of
lesions was not significantly reduced (arrows indicate, Panel 3b). Seven days after surgery, axial T,WI showed the main lesion in
the target area was subtotally removed, and the metastatic lesions were significantly reduced (arrows indicate, Panel 3c¢).
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Figure 4  Pathological examination  AT/RT: coagulation
necrosis in large areas of tumor (Panel 4a). HE staining X
40  AT/RT: hyaline degeneration of vascular wall (Panel
4b). HE staining X 100 Medulloblastoma: compared with
the surrounding area, the positive rate of Ki - 67 antigen
labeling index was significantly decreased in multiple areas
(Panel 4¢).  Immunohistochemical staining (EnVision) x40
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