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Material and Methods
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Sample collection and histological validation
Tumor samples from all four operations were obtained for investigation. Formalin fixed, paraffin embedded (FFPE) sections of tumor tissues were stained with hematoxylin and eosin(H&E) and reviewed ﻿in consultation by the authors and other experienced pathologists in our institution. ﻿
The tumors were classified as biologically malignant if the ovarian tumor spread beyond the ovary or had penetrated to the ovarian serosa and was on the surface, or recurred, regardless of the earlier findings in the ovary (1, 2). ﻿The criteria for histologic malignancy and classification were in accordance with those of the World Health Organization and other major reference works (2-5).
Whole-exome sequencing
FFPE sections of all operation samples were firstly subjected to H&E staining to detect the tumor cell content. Only samples with a tumor percentage of ≥20% were qualified for subsequent analysis. Finally, whole-exome sequencing was performed on the tumor specimens from 2011 and 2020 to comprehensively evaluate gene alterations. The bioinformation analysis was as carried out following the procedure described in previous work (6).
Droplet digital PCR
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]Following the whole-exome sequencing, droplet digital PCR was performed on the peripheral blood samples from the patient’s son to detect targeted germline gene mutation.
Literature review
We searched the PubMed database from 2008 to September 2021 for all cases of HDFCO, using different combinations of keywords ‘struma ovarii’, ‘highly differentiated follicular carcinoma’, ‘malignant’ and ‘ovarian’ without any restriction. ﻿Appropriate publications were firstly evaluated by checking the titles and abstracts. Full text review was then performed to confirm the pathological diagnosis of HDFCO and to exclude duplicate cases. The references of all finally selected publications were also checked for additional studies that might have been missed in the initial search. The original data on clinical features and survival were collected from selected studies. 
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