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Background

Fetal adenocarcinoma is a very rare subtype of lung adenocarcinoma. Its incidence ranges from 0.1 to 0.87% among all primary lung neoplasms. Low-grade types tend to appear in the younger generation, and the age ranges from 20 to 50 years with a mean age of around 35 years. Surgical resection is currently the best way to treat fetal adenocarcinoma lung cancer without distant metastasis.





Case report

This is a 56-year-old female who underwent low-dose computer tomography (LDCT) screening during the health examination. She used to be a heavy smoker for more than 30 years, and the CT images revealed severe bronchiectasis and emphysema. There is a solitary nodule with a diameter of 18.9 x 17.8mm in the central area of the left upper lobe. We decided to conduct left upper lobe S1~S3 segmentectomy under uniportal VATS. The surgery was successful, and the patient was discharged within one week and recovered well. The final diagnosis was fetal adenocarcinoma, low-grade (pT1cN0Mx, stage IA3).





Conclusion

The first case reported as fetal adenocarcinoma lung cancer who underwent uniportal video-assisted thoracoscopic segmentectomy. We believe it is a safe and feasible procedure for low-grade types fetal adenocarcinoma patient with poor pulmonary function.
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1 Introduction

Fetal adenocarcinoma is a very rare subtype of lung adenocarcinoma. Among all primary lung neoplasms, its incidence ranges from 0.1 (1) to 0.87% (2, 3). It is referred to as fetal adenocarcinoma because its tissue architecture and cell characteristics resemble fetal lung in 5−17 weeks of gestation (pseudoglandular stage). It was first considered the same disease as pulmonary blastoma (PB) in 1982 (4). However, since it lacks the mesenchymal components and has a completely different prognosis from PB, fetal adenocarcinoma was later on categorized as a variant of lung adenocarcinoma by the World Health Organization (5).

Microscopically, fetal adenocarcinoma consists of a complex glandular structure with glycogen-rich, non-ciliated cell linings. The cells have clear cytoplasm and characteristics of supranuclear or subnuclear vacuoles. Squamoid morules and fibroblastic stroma can be seen in the background (6). According to its histological patterns, it can be further divided into two groups: low-grade and high-grade types. Low-grade types show low nuclear atypia with frequent squamoid morules, which have pure patterns. In contrast, high-grade types exhibit prominent nuclear atypia, literally with few squamoid morules (3). Furthermore, other subtypes of lung adenocarcinoma usually present at the same time (7). Immunohistochemically, both low-grade and high-grade types show thyroid transcription factor 1 (TTF-1) positivity. On the other hand, beta-catenin is also related to fetal adenocarcinoma. In fact, studies demonstrated that morules and morule-like carcinomas in different organs were related to beta-catenin gene mutation (8). In low-grade types, tumor cells express abnormal nuclear and cytoplasmic staining of beta-catenin. As for high-grade types, these are not the cases. Another gene that can differentiate the two subtypes is p53, which is frequently mutated in high-grade types and usually absent in low-grade types (3).

Like other types of lung adenocarcinomas, fetal adenocarcinoma has those unspecific symptoms, such as cough, chest pain, pleural effusion, and so on. However, with the improvement of medical imaging tools, most cases are detected in the early stage and are diagnosed by histopathological findings. These clinical symptoms are, therefore, less important now; nevertheless, the clinical patterns of low-grade and high-grade types are different according to previous studies. Low-grade types tend to occur in young people aged 20−50 years, with a mean age of approximately 35 years (3, 9, 10). In contrast, high-grade types occur in older adult patients aged 50−75 years, with a mean age of approximately 65 years. Smoking history is highly related to high-grade type, with more than 90% of patients having smoking history (3, 7, 11–13). In low-grade types, lymphadenopathy, metastasis, and tumor recurrence are related to survival, but rarely occur. Surprisingly, tumor size is not related to prognosis. Moreover, the 5-year survival rate is >80% (17/21) (14). As for high-grade types, the prognoses are worse than the former because the disease usually presents symptoms in the later stage (3).




2 Case report

A 56-year-old woman was found to have bilateral lung nodules on low-dose computer tomography (CT) during a routine medical examination and was referred to our hospital. She denied any discomfort, such as cough, sputum, chest pain, or body weight loss. The patient has no underlying disease and has a family history of liver cancer (father). Most importantly, she used to be a heavy smoker for 30 years. On chest radiograph, an abnormal shadow was noticed in the left upper lobe. CT images revealed a solitary nodule with a diameter of 18.9 × 17.8 mm in the left upper lobe (Figure 1). Besides, severe bronchiectasis was found on CT as well. Therefore, she was admitted to National Taiwan University Cancer Center and underwent pulmonary function test and cardiac sonography. The results showed forced expiratory volume in the first second of 2.41 L, which is 115.2% as predicted, and good left ventricle contractility with left ventricle ejection fraction of 69.6%.




Figure 1 | CT images revealed a solitary nodule with a diameter of 18.9 × 17.8 mm in the left upper lobe. The tumor is located in the hilum area. Besides, the CT images showed severe emphysematous change over bilateral lung parenchyma. CT, computed tomography.



A left upper lobe S1-S3 segmentectomy and groups 5, 6, and 11 lymph node dissection were performed under uniportal video-assisted thoracoscopic (VATS) surgery. The intraoperative frozen biopsy showed adenocarcinoma with inflammatory cell-rich background. Grossly, the tumor was yellowish, well-defined, soft-to-elastic in texture tumor, and 21 × 15 × 14 mm in size (Figure 2). The pathological findings showed a complex glandular structure with frequent squamoid morules. The tumor cells have basally oriented nuclei and vacuolated cytoplasm. In addition, small foci of fibroblastic stroma are identified focally (Figure 3). Immunohistochemical stains showed TTF-1 positivity, CK (AE1/AE3) positivity, CDX-2 negativity, PAX8 negativity, and nuclear stain on beta-catenin. The low-grade fetal adenocarcinoma of lung origin was favored. Next-generation sequencing revealed no G719X and Exon 19 deletions, S768I, T790M, and Exon 20 insertions, and L858R and L861Q EGFR mutation.




Figure 2 | Grossly, the tumor was yellowish, well-defined, soft-to-elastic in texture tumor, and 21 × 15 × 14 mm in size.






Figure 3 | (A) An adenocarcinoma with complex glandular architecture. The tumor cells are columnar-shaped with vacuolated cytoplasm. (B) Morules formation is present (arrow). (C) Immunohistochemically, the tumor cells reveal aberrant nuclear expression of beta-catenin.



No lymph node metastasis was detected. Moreover, both the postoperative follow-up of brain magnetic resonance imaging with/without contrast and whole-body fluorodeoxyglucose-positron emission tomography showed no distant metastasis. The final diagnosis was low-grade fetal adenocarcinoma (pT1cN0Mx, stage IA3).




3 Discussion

This is the first case of a patient with fetal adenocarcinoma lung cancer who underwent uniportal video-assisted thoracoscopic segmentectomy. In our hospital, we perform over 1500 lung tumor surgeries annually. Even with such a high volume, cases of fetal adenocarcinoma are still rare. In this case, the patient had no symptoms, and the lesion was found was found during routine imaging investigation.

According to studies, lobectomy remains the standard of care for tumors 2−3 cm in size (15, 16). However, because the tumor was closer to the upper tri-segment area of the lung, and it was harder it is to remove the tumor under wedge resection. Both characteristics of tumor size and location point to lobectomy. A tri-segment approach was adopted because patient could not afford lobectomy, because there is no evidence in the data provided of severe emphysema or other severe comorbidities that would prohibit major lung resection. According to Chan et al., the recurrence-free or overall survival at 5 years between segmentectomy and lobectomy for patients without nodal disease (AJCC 8th Edition Stage 1A NSCLC) showed no significant differences (17). Therefore, we decided to perform segmentectomy under uniportal VATS. Our surgical team believes uniport approach can provide enhanced outcomes (18). Some advantages meet our needs according to the patient status.

The prognosis of low-grade types is very good, especially those stage I cases, which can even be up to 90%. According to Sato et al., 22 cases were stage I disease among all resected 25 low-grade types cases. Among these stage I cases, three patients showed recurrence, and one died. However, all three patients with recurrence had tumor size >3 cm. As for tumors <3 cm, no recurrence or death was reported (1). Surgery is the standard treatment for low-grade type fetal adenocarcinoma. Some studies reported that chemotherapy did not result in long-term survival, but still prolonged survival (14). Another study demonstrated partial response of neoadjuvant chemotherapy in low-grade type fetal adenocarcinoma. However, the effects of chemotherapy still need further evaluation. In summary, surgical treatment and regular follow-up are safe and feasible for such patients (pT1cN0Mx, stage IA3).





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

The studies involving humans were approved by National Taiwan University Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article. Written informed consent was obtained from the participant/patient(s) for the publication of this case report.





Author contributions

Y-SW: Data curation, Writing – original draft, Writing – review & editing. Y-TC: Data curation, Writing – review & editing. J-HC: Data curation, Writing – review & editing. H-CL: Conceptualization, Data curation, Formal analysis, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.




Acknowledgments

We would like to thank the staff of the National Taiwan University Hospital, the National Taiwan University Cancer Center, and the Graduate Institute of Clinical Medicine, National Taiwan University College of Medicine, Taipei, Taiwan.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Sato, S, Koike, T, Yamato, Y, Yoshiya, K, Honma, K, and Tsukada, H. Resected well-differentiated fetal pulmonary adenocarcinoma and summary of 25 cases reported in Japan. Jpn J Thorac Cardiovasc Surg. (2006) 54:539–42. doi: 10.1007/s11748-006-0048-8

2. Tamai, S, Kameya, T, Shimosato, Y, Tsumuraya, M, and Wada, T. Pulmonary blastoma. An ultrastructural study of a case and its transplanted tumor in athymic nude mice. Cancer. (1980) 46:1389–96. doi: 10.1002/(ISSN)1097-0142

3. Zhang, J, Sun, J, Liang, XL, Lu, JL, Luo, YF, and Liang, ZY. Differences between low and high grade fetal adenocarcinoma of the lung: a clinicopathological and molecular study. J Thorac Dis. (2017) 9:2071–8. doi: 10.21037/jtd

4. Kradin, RL, Young, RH, Dickersin, GR, Kirkham, SE, and Mark, EJ. Pulmonary blastoma with argyrophil cells and lacking sarcomatous features (pulmonary endodermal tumor resembling fetal lung). Am J Surg Pathol. (1982) 6:165–72. doi: 10.1097/00000478-198203000-00009

5. Travis, WD, Colby, TV, Corrin, B, and Brambilla, B. Histological typing of lung and pleural tumours. Springer Sci Business Media. (2012).

6. Travis, WD, Brambilla, E, Noguchi, M, Nicholson, AG, Geisinger, KR, Yatabe, Y, et al. International association for the study of lung cancer/american thoracic society/european respiratory society international multidisciplinary classification of lung adenocarcinoma. J Thorac Oncol. (2011) 6:244–85. doi: 10.1097/JTO.0b013e318206a221

7. Morita, S, Yoshida, A, Goto, A, Ota, S, Tsuta, K, Yokozawa, K, et al. High-grade lung adenocarcinoma with fetal lung-like morphology: clinicopathologic, immunohistochemical, and molecular analyses of 17 cases. Am J Surg Pathol. (2013) 37:924–32. doi: 10.1097/PAS.0b013e31827e1e83

8. Makishi, S, Kinjo, T, Sawada, S, Chinen, K, Hirayasu, T, Hamada, T, et al. Morules and morule-like features associated with carcinomas in various organs: report with immunohistochemical and molecular studies. J Clin Pathol. (2006) 59:95–100. doi: 10.1136/jcp.2005.026237

9. Kanno, R, Yamaura, T, Higuchi, M, Suzuki, H, Ohishi, A, Gotoh, M, et al. Well-differentiated fetal adenocarcinoma of the lung in a 20-year-old woman. Fukushima J Med Sci. (2013) 59:89–92. doi: 10.5387/fms.59.89

10. Zhang, TM, Lu, BH, Cai, YR, Gao, Y, Zhang, HM, Wang, QH, et al. Well-differentiated fetal adenocarcinoma of the lung: clinicopathologic features of 45 cases in China. Int J Clin Exp Pathol. (2018) 11:1587–98.

11. Ricaurte, LM, Arrieta, O, Zatarain-Barrón, ZL, and Cardona, AF. Comprehensive review of fetal adenocarcinoma of the lung. Lung Cancer (Auckl). (2018) 9:57–63. doi: 10.2147/LCTT

12. Suzuki, M, Yazawa, T, Ota, S, Morimoto, J, Yoshino, I, Yamanaka, S, et al. High-grade fetal adenocarcinoma of the lung is a tumour with a fetal phenotype that shows diverse differentiation, including high-grade neuroendocrine carcinoma: a clinicopathological, immunohistochemical and mutational study of 20 cases. Histopathology. (2015) 67:806–16. doi: 10.1111/his.12711

13. Xiao-Feng, L, Guo-Qi, Z, Wei, H, Li, JH, Ding, CX, Cai, XY, et al. High-grade fetal adenocarcinoma of the lung with abnormal expression of alpha-fetoprotein in a female patient: Case report. Med (Baltimore). (2021) 100:e24634. doi: 10.1097/MD.0000000000024634

14. Koss, MN, Hochholzer, L, and O'Leary, T. Pulmonary blastomas. Cancer. (1991) 67:2368–81. doi: 10.1002/(ISSN)1097-0142

15. Deboever, N, Mitchell, KG, Feldman, HA, Cascone, T, and Sepesi, B. Current surgical indications for non-small-cell lung cancer. Cancers (Basel). (2022) 14:1263. doi: 10.3390/cancers14051263

16. Moon, Y, Lee, KY, Sung, SW, and Park, JK. Differing histopathology and prognosis in pulmonary adenocarcinoma at central and peripheral locations. J Thorac Dis. (2016) 8:169–77. doi: 10.21037/jtd

17. Chan, EG, Chan, PG, Mazur, SN, Normolle, DP, Luketich, JD, Landreneau, RJ, et al. Outcomes with segmentectomy versus lobectomy in patients with clinical T1cN0M0 non-small cell lung cancer. J Thorac Cardiovasc Surg. (2021) 161:1639–48.e2. doi: 10.1016/j.jtcvs.2020.03.041

18. Gonzalez, D, Paradela, M, Garcia, J, and Torre, MD. Single-port video-assisted thoracoscopic lobectomy. Interact Cardiovasc Thorac Surg. (2011) 12:514–5. doi: 10.1510/icvts.2010.256222




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Wu, Chen, Chuang and Liao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-14-1281211-g001.jpg





OEBPS/Images/fonc-14-1281211-g002.jpg





OEBPS/Images/fonc-14-1281211-g003.jpg





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Uniportal video-assisted thoracoscopic segmentectomy for fetal adenocarcinoma lung cancer with severe pulmonary emphysema: a case report

      

        		

          Background

        



        		

          Case report

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Case report

        



        		

          3 Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc.2024.1281211_cover.jpg
& frontiers | Frontiers in Oncology

Uniportal video-assisted thoracoscopic
segmentectomy for fetal adenocarcinoma
lung cancer with severe pulmonary
emphysema: a case report





