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Case Series

Abstract
Oncocytic Follicular Carcinoma (OFC), a rare thyroid malignancy accounting for 1.3–5% of thyroid cancers, 
requires aggressive surgical and follow-up strategies due to its high invasiveness. This study presents two 
female cases with preoperative ultrasound demonstrating complex cystic-solid masses lacking classic 
malignant features (no microcalcifications, regular margins). Postoperative pathology confirmed OFC with 
capsular invasion, and laboratory tests revealed elevated Thyroglobulin (TG) in both patients. These cases 
highlight that OFC may masquerade as benign cystic-solid nodules, and combined ultrasonography and TG 
testing can improve preoperative diagnostic accuracy for this aggressive subtype.

Case Presentations

Case 1 

 A female in her 50s was admitted to our hospital with a 10-year history of thyroid nodule and 1-year 
history of progressive dyspnea. The nodule had enlarged significantly over the past year, accompanied 
by occasional nocturnal dyspnea and dysphagia.

	 Imaging	findings:	2D ultrasound revealed a 6.3 × 5.0 × 2.7 cm mixed-echo mass in the left thyroid 
lobe, with regular morphology, well-defined margins, heterogeneous echotexture, multiple anechoic areas, 
and abundant intratumoral vascularity (C-TIRADS 3). Contrast-enhanced neck CT suggested nodular goi-
ter with possible follicular adenoma.

 Laboratory results: Thyroid function: Thyroxine: 53.1 nmol/L (normal: 55.4–161.25 nmol/L, mild 
hypothyroidism); hyroglobulin (TG): >300 ng/mL (normal: 0.83–68 ng/mL, markedly elevated); Vascular 
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endothelial growth factor (VEGF): 229.1 pg/mL (normal: 0–142.2 pg/mL).

	 Surgical	&	 pathological	 findings:	Total thyroidectomy was performed. Final pathology confir-
med left thyroid oncocytic follicular neoplasm. Multifocal capsular invasion was identified on serial sectio-
ning. Immunohistochemistry (CD31 staining for endothelial cells) revealed intraluminal tumor thrombi in 
vascular spaces, diagnostic of oncocytic follicular carcinoma with vascular invasion.

Case 2

 A female in her 60s presented with a 10-month history of thyroid nodules and recent cervical swell-
ing with tenderness.

	 Imaging	 findings:	Ultrasound revealed multiple mixed-echo nodules in both thyroid lobes: Left 
lobe: 2.2×1.7 cm (predominantly solid); Right lobe: 2.7×1.9 cm (predominantly solid).

 Features: aspect ratio <1, regular shape, well-defined margins, peripheral and intranodular vascu-
larity (C-TIRADS 3). Contrast-enhanced neck CT suggested nodular goiter with multiple adenomas.

 Laboratory results: Thyroglobulin (TG): >300 ng/mL (normal: 0.83–68 ng/mL, markedly eleva-
ted). Surgical & Pathological Findings: Total thyroidectomy was performed.

 Final pathology showed: Left thyroid tumor with thick fibrous capsule and oncocytic cytoplasm. 
Focal capsular invasion and extrathyroidal tumor nests confirmed oncocytic follicular carcinoma (morpho-
logically consistent with 2022 WHO criteria).

Figure 1: (A) A cystic solid mass of about 6.5 × 5.0 cm in size is seen in the left lobe of the thyroid gland (shown by 
arrows), with a regular morphology, clear borders, and heterogeneous internal echogenicity, and multiple irregular 
areas are seen; (B) abundant blood flow signals are seen inside and around the mass (shown by arrows).
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Discussion/Conclusion

 Thyroid Oncocytic Follicular Carcinoma (OFC), also known as Hürthle cell carcinoma, is a rare ma-
lignant thyroid neoplasm, accounting for 1.3%-5% of all thyroid cancers [1]. Notably, the 2022 WHO clas-
sification of thyroid tumors has reclassified oncocytic carcinoma as an independent entity, distinct from 
follicular carcinoma, under the category of follicular-derived malignancies. The term “oncocytic follicular 
carcinoma” is retained only when the tumor exhibits both oncocytic features and typical follicular architec-
ture [2,3]. OFC is characterized by unique biological behaviors, including higher aggressiveness, increased 
rates of lymph node metastasis, and a propensity for distant metastasis (with lung and bone metastasis 
rates of 23%-33%) [4]. These features necessitate more aggressive surgical strategies (e.g., total thyroid-
ectomy with central lymph node dissection) and lifelong follow-up. Currently, systematic reports on the 
imaging features of OFC are limited. This study aims to elucidate potential patterns in its ultrasound mani-
festations through two representative cases and a literature review.

 Traditional ultrasound features of malignant thyroid nodules (e.g., hypoechogenicity, microcalcifica-
tions, and indistinct margins) exhibit low specificity in OFC [5]. In this study, both cases presented preoper-
atively as mixed cystic-solid masses (average diameter: 3.4 cm) with scattered anechoic areas, well-defined 
borders, and an absence of typical malignant features. These findings align with the negative correlation 
between cystic component proportion and malignancy risk. Xin et al. [6] demonstrated that the malignancy 
risk increases when the solid component exceeds 70% in mixed cystic-solid nodules, consistent with the 
>80% solid component observed in our cases.

 Of particular interest, Zhou et al. [7] identified young age (<45 years), hypoechogenicity, irregular 
margins, and microcalcifications as independent risk factors for malignancy in their study of 285 mixed 
cystic-solid nodules. However, in our cases, both patients were >45 years old, and none exhibited these 
typical malignant features. This suggests that OFC may “masquerade” as benign on ultrasound (e.g., well-
defined borders, cystic changes), necessitating a comprehensive evaluation incorporating vascular pat-

Figure 2: (A) a cystic solid mass of about 2.2 x 1.7 cm in size is seen in the left lobe of the thyroid gland (shown by 
arrows), with a regular morphology, clear borders, uneven internal echogenicity, and a hypoechoic halo is seen around 
it; (B) a small amount of short rod-shaped blood flow signals can be seen inside and around the mass (shown by 
arrows).
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terns (both cases exhibited internal blood flow) and clinical features (e.g., elevated thyroglobulin levels).

 Thyroglobulin (TG), a specific marker of thyroid follicular cells, demonstrates high sensitivity but 
low specificity in OFC [8]. In this study, both patients had preoperative TG levels >300 ng/mL (normal ref-
erence: 0.83-68 ng/mL), consistent with the reported TG positivity rate in OFC (72%-89%) [8]. Although 
elevated TG alone cannot confirm malignancy, its dynamic changes are valuable for postoperative monitor-
ing (e.g., recurrence assessment) [9]. Based on our findings, we recommend enhanced ultrasound-guided 
Fine-Needle Aspiration (FNA) for cystic-solid masses accompanied by elevated TG.

 This study highlights two key ultrasound pitfalls in OFC: (1) large cystic-solid masses may be mis-
diagnosed as benign lesions, and (2) typical malignant features such as microcalcifications and indistinct 
margins may be absent. In line with recent guidelines, we propose the following recommendations: First, 
for cystic-solid nodules >3 cm, even with well-defined borders, OFC should be considered. Second, ultra-
sound evaluation should focus on internal vascular patterns (e.g., penetrating or chaotic blood flow, com-
monly seen in OFC). Finally, combining TG testing with FNA cytology can improve preoperative diagnostic 
accuracy.
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