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Sinus metastasis of lung adenocarcinoma: a case report
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Metastatic carcinoma of the paranasal sinuses in lung cancer is an extremely uncommon condition. We report here a 57-year-old female patient with epidermal growth factor receptor (EGFR)-positive stage IV non-small cell lung cancer (NSCLC) with multiple bone metastases. After resistance to second- and third-generation EGFR-tyrosine kinase inhibitors (TKIs), the patient presented with headache accompanied by progressively enlarging lesions of the nasal cavity on CT scan. Further endoscopic sinus neoplasmectomy confirmed sinus metastasis of lung adenocarcinoma. Although subsequent chemotherapy and immunotherapy were both administered, the disease continued to progress, and the patient passed away 21 months after diagnosis. Combined with real-time dynamic next-generation sequencing (NGS) during the different generations of EGFR-TKI treatments and dynamic tumour microenvironment analysis, we discussed the clinical manifestations of sinus metastasis and the molecular biology and tumour immune microenvironment changes after resistance to the second-and third- generation of EGFR-TKI therapy.
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Introduction

Lung cancer is a disease prone to multiple systemic metastases, common metastases including brain, bone, liver, lymph nodes, adrenal glands, thoracic cavity, and so on (1). Clinically, it is very rare for lung cancer to metastasize to unusual sites, such as the paranasal sinuses. Here, we report a patient with advanced lung cancer with EGFR-sensitive mutation who presented with recurring headaches during sequential second- and third-generation EGFR-TKI therapy, and it turned out to be sinus metastasis of lung adenocarcinoma by the following imaging and pathological examination. Unfortunately, the patient did not respond well to subsequent platinum-based doublet chemotherapy or immune therapy. Previous clinical data showed that EGFR-positive patients have a limited response to immunotherapy, and the underlying mechanism is uncertain (2, 3). Based on the patient’s multiple prebiopsy tissue samples, dynamic NGS tests and the tumour microenvironment were further analyzed. We discuss this rare metastasis of lung cancer in terms of molecular biology, tumour immune microenvironment characteristics, and possible effects of sequential treatments on the evolution of tumour biological features.



Case presentation

A 57-year-old never-smoking female was admitted to our hospital with a paroxysmal headache complaint in January 2020. Magnetic resonance imaging (MRI) of the brain showed no obvious abnormality, and brain computed tomography (CT) showed no mass in the paranasal sinus. Enhanced CT scans of the chest revealed a left hilar mass with mediastinal and left hilar lymphadenopathy. Further transbronchial biopsy confirmed non-small cell lung cancer (NOS). Emission computed tomography (ECT) of the bone confirmed multiple bone metastases from the tumour. Due to the lack of enough tumour tissues for molecular analysis, next-generation sequencing (NGS) of blood samples showed EGFR exon 19 deletion. Hence, the patient was diagnosed with EGFR-positive stage IV non-small cell lung cancer (bone, NOS). Afatinib 40 mg daily was initiated as first-line treatment starting in February 2020, and 5 months later, it was further reduced to 30 mg due to the grade III mucocutaneous reaction. The headache was relieved after treatment, and the best response was partial response (PR) according to the Response Evaluation Criteria in Solid Tumour version 1.1 (RECIST 1.1). The disease progressed after 6 months, with repeat CT scans showing new multiple lesions in the liver. Further liver biopsy demonstrated metastatic adenocarcinoma, and PD-L1 expression on tumour cells (clone: 22C3) assessed on the basis of tumour proportion score (TPS) was <1%. NGS of liver tissues revealed the original EGFR exon 19 deletion and the exon 20 T790M mutation. Osimertinib (80 mg daily) was administered as a second-line treatment in August 2020. The patient had a PR and 7 months PFS to Osimertinib treatment. However, in April 2021, the patient complained of headache aggravation and lumbago. CT showed new liver metastasis and osteolytic lesions of the lumbar spine, and repeat ECT confirmed the progression of bone lesions. The patient then received doublet paclitaxel and platinum chemotherapy as the third-line treatment, as well as local radiotherapy of lumbar vertebra metastatic lesions (GTV 3 Gy/10 f) in April 2021. Since the lessening of headache pain, lumbar puncture was also performed with negative cerebrospinal fluid tests. In June 2021, a CT scan showed an enlarged lesion in the sinus. After ear, nose, and throat (ENT) consultation, local surgical treatment was suggested because of an unidentified sinus mass. In August 2021, nasal endoscopic sinus neoplasm resection was performed, and the postoperative pathological results demonstrated metastatic adenocarcinoma of lung origin with PD-L1 (22C3)-the negative expression of tumour cells (TPS<1%). Further NGS of sinus tissue revealed EGFR exon 20 cis-C797S missense and EGFR exon 19 deletion. In August 2021, enhanced CT showed extensive disease progression in the bilateral lungs, and anlotinib, a multitarget VEGFR TKI plus nivolumab, was administered as the fourth-line therapy. Unfortunately, the patient did not respond to the latter therapy and died in October 2021 with an overall survival (OS) of 21 months (Figure 1).
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FIGURE 1
 Treatment process: NGS results, treatment methods, CT (lung, abdomen, head; the red arrows on the first row of CT scans point to the lung lesions, the red arrow on the second row CT scans points to liver metastases and the red arrow on the third row CT scans points to sinus metastases). NGS, next-generation sequencing; amp, amplification; RT, radiation therapy; TL, paclitaxel liposome + lobaplatin.




Discussion

Lung cancer is the leading cause of tumours worldwide, with the highest morbidity and mortality in China (4–7). Approximately 30–50% of lung cancer patients are diagnosed with stage IV disease, and the main sites of metastasis in non-small cell lung cancer (NSCLC) include the brain (47%), bone (36%), liver (22%), adrenal gland (15%), thoracic cavity (11%), and distant lymph nodes (10%) (8). Liver (35%) and brain (47%) metastases were common in patients with metastases from SCLC, whereas bone (39%) and respiratory (22%) metastases were common in adenocarcinoma (9). However, lung cancer metastasis to the paranasal sinuses is very rare. We searched PubMed1 and CNKI2 with the keyword lung cancer and paranasal sinus metastasis from 2001 to 2021, and only 10 cases of lung cancer metastasis to the paranasal sinuses were found (Table 1). All cases were non-small cell lung cancer with adenocarcinoma (8 cases) being the most common histological type and maxillary sinus (7 cases) being the most popular involved sites of these 10 patients, headache was the main symptom in 4 patients, nasal obstruction in 3 patients, epistaxis in 2 patients, nasal swelling in 2 patients and blurred vision in 2 patients. According to our search data, male is more likely to develop sinus metastases from lung cancer and 6 patients did not mention metastases from other sites, 3 had bone metastases, and 1 had brain metastases. In our case, the patient presented with headache at the time of initial diagnosis, when CT scans showed no definite sinus mass. During the patient’s course of disease with recurrent symptoms of headache, brain or meningeal metastasis was once suspected clinically and closely observed, and finally, sinus metastasis of lung cancer was pathologically confirmed. When we retrospectively reviewed previous CT scans and found that the sinus mass progressed during sequential EGFR-TKI treatment, sinus metastasis should have been considered, especially in EGFR-positive patients with headache complaints and negative central nervous system tests. Intriguingly, the patient’s duration of response to both afatinib (PFS 6 months) and (PFS 8 months) treatment was not as long, although she harboured the EGFR common sensitive mutation, exon 19 del. The persistence of EGFR high-copy number amplification combined with TP53 mutation during multiple dynamic tissue/peripheral blood genetic tests may be one of the main reasons for poor efficacy of EGFR-TKIs treatment (20) (Figure 2). Multiple studies have confirmed that TP53 mutation is a negative prognostic factor in NSCLC patients and a negative predictor of EGFR-TKI treatment in patients with EGFR mutation (20–23). Furthermore, TP53 mutations impact the natural history of EGFR- mutant NSCLC at least partially by allowing tolerance of a greater degree of genomic instability, which results in a higher somatic mutation burden and mutagenic potential (21, 23). EGFR amplification has been shown to be a poor prognostic factor in EGFR-mutated NSCLC patients treated with EGFR TKIs (24). In addition, during treatment with osimertinib, the EGFR exon 20 cis-C797S mutation was observed in plasma ctDNA before clinical imaging progression, suggesting the potential role of liquid monitoring in EGFR TKI resistance. Niederst identified a C797S resistance mutation and determined that the position of T790M affects the efficacy of therapeutic strategies (25). If the two mutations are in trans (on different alleles), a combination of first- and third-generation TKIs can inhibit EGFR. In contrast, if the two mutations are in cis (on the identical allele), the tumor cells are refractory to any of the EGFR TKIs that they tested as well as to the combination of first- and third-generation inhibitors. In contrast, if the two mutations are in cis (on the identical allele), the tumor cells are refractory to any of the EGFR TKIs that they tested as well as to the combination of first- and third-generation inhibitors. A study provides clinical evidence that combined targeted therapy of brigatinib and cetuximab could provide benefits and may potentially be an effective treatment strategy to improve survival outcomes of patients who acquired EGFR T790M-cis-C797S-mediated resistance to Osimertinib (26). However, there is no standard of care for NSCLC patients harbouring T790M-cis-C797S. Furthermore, loss of EGFR Exon 20 T790M was found after third-generation TKI resistance. Studies have shown that with the evolution of gene clones during EGFR-TKI treatment, there is loss of the T790M mutation, which may be accompanied by other gene mutations and is more conducive to the survival of drug-resistant clones during EGFR-TKI treatment. Patients without the T790M mutation or with EGFR C797S after osimertinib resistance usually have a worse clinical prognosis (27). In our case, loss of EGFR Exon 20 T790M and harbouring C797S are the main reasons for poor prognosis.



TABLE 1 Reported cases of lung cancer with paranasal sinus metastasis, 2001–2022.
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FIGURE 2
 NGS changes in peripheral blood and tissue; Afa, Afatinib; Osi, Osimertinib; mons, months.


Although EGFR-mutant patients can benefit from EGFR TKIs to some extent, acquired resistance and efficient subsequent therapy are still unresolved. Recently, immunotherapy has opened a new avenue in many solid tumours, including lung cancer; however, current clinical studies have suggested that the efficacy of PD-1/PD-L1 immunotherapy is poor in NSCLC patients harbouring EGFR-sensitive mutations (2, 3). Further studies showed that the negative tumour microenvironment, including a lack of CD8+ T-cell infiltration (28), low levels of active cytokines (29), and high levels of immune-negative regulatory cells in EGFR-positive tumours, may be the underlying mechanism (30). Interestingly, the local tumour tissue microenvironment might be positively regulated by efficient EGFR TKI treatment, leading to infiltration of CD8+ T cells and an increased proportion of M1 macrophages. Thus, the exploration of the right timing of immunotherapy interventions may be the key to further improve the efficacy of immunotherapy in patients with EGFR mutations in the future (31). However, previous studies were mostly based on the use of first-generation EGFR TKIs, and the effect of third-generation EGFR TKIs on the tumour microenvironment is still unknown.

In our case, the patient did not respond to subsequent immunotherapy after resistance to osimertinib. To better understand the influence of third-generation EGFR TKIs on the TME and the possible reason for immune resistance, we found that CD8+ T-cell infiltration was consistently lacking in both the tumour parenchyma and stromal areas before and after osimertinib resistance, and the overall TME had characteristics of the immune desert type (Figure 3). Studies have shown that CD8+ T-cell density in tumour tissue has some correlation with the response and prognosis of patients to immunotherapy (32). In addition, we noticed that tumour-associated macrophages (TAMs) in the immune microenvironment of patients also changed in response to treatment with third-generation EGFR-TKIs. TAMs can be divided into the M1 type (antitumour) and M2 type (tumour-promoting) (33). The M1 type is activated by cytokines such as IFN-γ and produces proinflammatory and immunostimulatory cytokines such as IL-12 and IL-23, which are mainly involved in the inflammatory response and antitumour immune process and are related to good tumour prognosis. The M2 type, on the other hand, is activated by Th2-derived cytokines such as IL-4, IL-10, and IL-13 and mainly plays a tumour-promoting and immunosuppressive role. CD68 + HLA-DR+ cells are currently widely accepted as M1 markers and can be used to distinguish M1/2 macrophages. In this patient, the proportion of positive M1 macrophages in the TME was significantly higher than that of negative M2 macrophages after second-generation EGFR TKI resistance. The proportion of negative M2 macrophages was significantly increased after third-generation EGFR TKI resistance. These results suggest that acquired resistance to osimertinib could lead to more immunoregulative features in the TME, combined with the immune desert phenotype of this patient, which also explains the lack of response of the patient to subsequent immunotherapy after the discovery of sinus metastases.
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FIGURE 3
 The histopathological characteristics of the tumour in the liver and sinus demonstrated by immunohistochemical staining. (A) expression level of the liver for CD8 (white), CD56 (purple), CD68 (green), HLA-DR (red), and Panck (cyan) was displayed in the immunohistochemical image (magnification, x100). (B) expression level of the sinuses for CD8 (white), CD56 (purple), CD68 (green), HLA-DR (red), and Panck (cyan) was displayed in the immunohistochemical image (magnification, x100). (C) Percentage of cells in the immune microenvironment of the liver. (D) Percentage of cells in the immune microenvironment of sinuses.




Conclusion

In summary, we report a rare case of sinus metastasis in NSCLC patients with EGFR-sensitive mutations. Clinically, the possibility of sinus metastasis should be considered in EGFR-positive patients with lung cancer, especially those with complaints of headache and negative central nervous system tests. We reviewed relevant literature and found that there are no characteristic clinical or radiologic features for metastatic sinus tumours; however, the diagnosis can be confirmed by histopathological examination of biopsied tumour sample. During the second-and third-generation EGFR TKIs, chemotherapy and immunotherapy treatment, we explained the reason why the second-and third-generation TKIs had difficulty maintaining long-term efficacy in this patient by real-time NGS detection based on both tumour tissues and peripheral blood and further verified the importance of peripheral blood ctDNA in prejudging early disease progression (34, 35). At the same time, we further analyzed the tumour microenvironment characteristics of patients after second-generation EGFR TKI and third-generation EGFR TKI resistance and found that the lack of CD8+ T-cell infiltration in tumour tissue and the increase in M2 macrophages after third-generation EGFR TKI resistance may be one of the main reasons for ineffective immunotherapy in patients.



Ethics statement

The studies involving humans were approved by Medical Ethics Committee of Drum Tower 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.



Author contributions

MX: Writing – original draft, Writing – review & editing. QS: Data curation, Writing – review & editing. XL: Data curation, Writing – review & editing. FC: Writing – review & editing. SS: Writing – review & editing. LW: Writing – original draft, Writing – review & editing.



Funding

The author (s) declare financial support was received for the research, authorship, and/or publication of this article. This work was fund by Nanjing health science and technology development key project (ZKX 23017).



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.



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.



Footnotes

1   www.pubmed.ncbi.nlm.nih.gov


2   www.cnki.net




References

 1. Niu, FY, Zhou, Q, Yang, JJ, Zhong, WZ, Chen, ZH, Deng, W , et al. Distribution and prognosis of uncommon metastases from non-small cell lung Cancer. BMC Cancer. (2016) 16:16. doi: 10.1186/s12885-016-2169-5 

 2. Bruno, D, and Dowlati, A. Immunotherapy in Egfr mutant non-small cell lung Cancer: when, who and how? Transl Lung Cancer Res. (2019) 8:710–4. doi: 10.21037/tlcr.2019.06.02 

 3. Lee, CK, Man, J, Lord, S, Links, M, Gebski, V, Mok, T , et al. Checkpoint inhibitors in metastatic Egfr-mutated non-small cell lung Cancer a Meta-analysis. J Thorac Oncol. (2017) 12:403–7. doi: 10.1016/j.jtho.2016.10.007 

 4. Siegel, RL, Miller, KD, Fuchs, HE, and Jemal, A. Cancer statistics, 2021. Ca-a Cancer J Clin. (2021) 71:7–33. doi: 10.3322/caac.21654

 5. Wu, F, Wang, L, and Zhou, C. Lung Cancer in China: current and Prospect. Curr Opin Oncol. (2021) 33:40–6. doi: 10.1097/cco.0000000000000703 

 6. Fan, X, Zhang, B, He, Y, Zhou, X, Zhang, Y, Ma, L , et al. Burden of disease due to Cancer-China, 2000-2019. China Cdc Weekly. (2022) 4:306–11. doi: 10.46234/ccdcw2022.036 

 7. Riihimaeki, M, Hemminki, A, Fallah, M, Thomsen, H, Sundquist, K, Sundquist, J , et al. Metastatic sites and survival in lung Cancer. Lung Cancer. (2014) 86:78–84. doi: 10.1016/j.lungcan.2014.07.020

 8. Wang, Z, Cheng, Y, An, T, Gao, H, Wang, K, Zhou, Q , et al. Detection of Egfr mutations in plasma circulating tumour DNA as a selection criterion for first-line Gefitinib treatment in patients with advanced lung adenocarcinoma (benefit): a phase 2, single-arm, multicentre clinical trial. Lancet Respir Med. (2018) 6:681–90. doi: 10.1016/s2213-2600(18)30264-9 

 9. Canale, M, Petracci, E, Delmonte, A, Bronte, G, Chiadini, E, Ludovini, V , et al. Concomitant Tp53 mutation confers worse prognosis in Egfr-mutated non-small cell lung Cancer patients treated with Tkis. J Clin Med. (2020) 9:1047. doi: 10.3390/jcm9041047 

 10. Xu, ZJ, and Zhou, M. Treatment of adenoid cystic carcinoma of sphenoid sinus with lung metastasis by Arotinib: a case report. Zhonghua Zhong Liu Za Zhi. (2020) 42:1054–5. doi: 10.3760/cma.j.cn112152-20191118-00746 

 11. Clarkson, JHW, Kirkland, PM, and Mady, S. Bronchogenic metastasis involving the frontal sinus and masquerading as a Pott's puffy tumour: a diagnostic pitfall. Br J Oral Maxillofac Surg. (2002) 40:440–1. doi: 10.1016/s0266-4356(02)00131-6 

 12. Rombaux, P, Hamoir, M, Liistro, G, and Bertrand, B. Frontal sinus tumor as the first sign of adenocarcinoma of the lung. Otolaryngol Head Neck Surg. (2005) 132:816–7. doi: 10.1016/j.otohns.2004.09.070 

 13. Huang, C-T, and Hong, R-L. Nasion swelling as the presenting symptom of lung adenocarcinoma. J Thorac Oncol. (2009) 4:555–8. doi: 10.1097/JTO.0b013e3181949f30 

 14. Ma, HZ, Fang, JG, and Wang, Q. Metastases to maxillary sinus of lung Cancer. Chin Arch Otolaryngol Head Neck Surg. (2010) 17:162. doi: 10.16066/j.1672-7002.2010.03.020

 15. Luo, XY, Xing, SJ, Zeng, WB, Deng, WF, Xu, JP, Chen, YP , et al. A case report of nasal cavity and maxillary sinus metastasis of lung Cancer. Cancer Res Prevent Treat. (2013) 40:910–1.

 16. Ates, I, Yazici, O, Ates, H, Ozdemir, N, and Zengin, N. Unusual metastases of lung Cancer: Bulbus oculi and maxillary sinus. Exp Oncol. (2015) 37:231–2. doi: 10.31768/2312-8852.2015.37(3):231-232 

 17. Liang, W, Li, Q, and Zhang, T. Distant metastases to maxillary sinus from an unknown lung Adenocarcin Oma: a cases report. Lin Chung Er Bi Yan Hou Tou Jing Wai Ke Za Zhi. (2016) 30:74–5.

 18. Li, WJ, Xue, HX, You, JQ, and Chao, CJ. Lung Adenocarcinoma Metastasis to Paranasal Sinus: A Case Report. World J Clin Cases. (2022) 10:5869–76. doi: 10.12998/wjcc.v10.i17.5869 

 19. Xu, H, Cao, YJ, Zhou, NN, Qiao, H, Zhong, CS, and Shan, L. Misdiagnosis of lung Cancer with Sinonasal metastasis as the first symptom: a case report. Chin J Clin Oncol. (2021) 48:50–1.

 20. Sun, H, Liu, SY, Zhou, JY, Xu, JT, Zhang, HK, Yan, HH , et al. Specific Tp53 subtype as biomarker for immune checkpoint inhibitors in lung adenocarcinoma. EBioMedicine. (2020) 60:60. doi: 10.1016/j.ebiom.2020.102990 

 21. Skoulidis, F, and Heymach, JV. Co-occurring genomic alterations in non-small-cell lung Cancer biology and therapy. Nat Rev Cancer. (2019) 19:495–509. doi: 10.1038/s41568-019-0179-8 

 22. Aggarwal, C, Davis, CW, Mick, R, Thompson, JC, Ahmed, S, Jeffries, S , et al. Influence of Tp53 mutation on survival in patients with advanced Egfr-mutant non-small-cell lung Cancer. JCO Precis Oncol. (2018) 2018:1–29. doi: 10.1200/po.18.00107 

 23. Vokes, NI, Chambers, E, Nguyen, T, Coolidge, A, Lydon, CA, Le, X , et al. Concurrent Tp53 mutations facilitate resistance evolution in Egfr-mutant lung adenocarcinoma. J Thorac Oncol. (2022) 17:779–92. doi: 10.1016/j.jtho.2022.02.011 

 24. Gao, X, Wei, X-W, Zheng, M-Y, Chen, Z-H, Zhang, X-C, Zhong, W-Z , et al. Impact of Egfr amplification on survival of patients with Egfr exon 20 insertion-positive non-small cell lung Cancer. J Thorac Dis. (2020) 12:5822–32. doi: 10.21037/jtd-20-1630 

 25. Niederst, MJ, Hu, H, Mulvey, HE, Lockerman, EL, Garcia, AR, Piotrowska, Z , et al. The allelic context of the C797s mutation acquired upon treatment with third-generation Egfr inhibitors impacts sensitivity to subsequent treatment strategies. Clin Cancer Res. (2015) 21:3924–33. doi: 10.1158/1078-0432.Ccr-15-0560 

 26. Wang, Y, Yang, N, Zhang, Y, Li, L, Han, R, Zhu, M , et al. Effective treatment of lung adenocarcinoma harboring Egfr-activating mutation, T790m, and Cis-C797s triple mutations by Brigatinib and Cetuximab combination therapy. J Thorac Oncol. (2020) 15:1369–75. doi: 10.1016/j.jtho.2020.04.014 

 27. Oxnard, GR, Hu, Y, Mileham, KF, Husain, H, Costa, DB, Tracy, P , et al. Assessment of resistance mechanisms and clinical implications in patients with Egfr T790m-positive lung Cancer and acquired resistance to Osimertinib. JAMA Oncol. (2018) 4:1527–34. doi: 10.1001/jamaoncol.2018.2969 

 28. Miyauchi, E, Matsuda, T, Kiyotani, K, Low, S-K, Hsu, Y-W, Tsukita, Y , et al. Significant differences in T cell receptor repertoires in lung adenocarcinomas with and without epidermal growth factor receptor mutations. Cancer Sci. (2019) 110:867–74. doi: 10.1111/cas.13919 

 29. Watanabe, S, Hayashi, H, Haratani, K, Shimizu, S, Tanizaki, J, Sakai, K , et al. Mutational activation of the epidermal growth factor receptor Down-regulates major histocompatibility complex class I expression via the extracellular signal-regulated kinase in non-small cell lung Cancer. Cancer Sci. (2019) 110:52–60. doi: 10.1111/cas.13860 

 30. Sugiyama, E, Togashi, Y, Takeuchi, Y, Shinya, S, Tada, Y, Kataoka, K , et al. Blockade of Egfr improves responsiveness to Pd-1 blockade in Egfr-mutated non-small cell lung Cancer. Sci Immunol. (2020) 5:eaav3937. doi: 10.1126/sciimmunol.aav3937 

 31. Li, L, Lu, G, Liu, Y, Gong, L, Zheng, X, Zheng, H , et al. Low infiltration of Cd8+Pd-L1+T cells and M2 macrophages predicts improved clinical outcomes after immune checkpoint inhibitor therapy in non-small cell lung carcinoma. Front Oncol. (2021) 11:658690. doi: 10.3389/fonc.2021.658690 

 32. Zhang, L, Chen, Y, Wang, H, Xu, Z, Wang, Y, Li, S , et al. Massive Pd-L1 and Cd8 double positive tils characterize an immunosuppressive microenvironment with high mutational burden in lung Cancer. J Immunother Cancer. (2021) 9:e002356. doi: 10.1136/jitc-2021-002356 

 33. Lin, Y, Xu, J, and Lan, H. Tumor-associated macrophages in tumor metastasis: biological roles and clinical therapeutic applications. J Hematol Oncol. (2019) 12:12. doi: 10.1186/s13045-019-0760-3 

 34. Mack, PC, Banks, KC, Espenschied, CR, Burich, RA, Zill, OA, Lee, CE , et al. Spectrum of driver mutations and clinical impact of circulating tumor DNA analysis in non-small cell lung Cancer: analysis of over 8000 cases. Cancer. (2020) 126:3219–28. doi: 10.1002/cncr.32876 

 35. Yuan, C, Jiang, H, Jiang, W, Wang, H, Su, C, and Zhou, S. Comparison of different Egfr gene mutation status in patients with metastatic non-small lung Cancer after first-line Egfr-Tkis therapy and analyzing its relationship with efficacy and prognosis. Cancer Manag Res. (2021) 13:6901–10. doi: 10.2147/cmar.S329900 


Copyright
 © 2024 Xu, Sun, Lv, Chen, Su and Wang. 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.

OPS/images/fmed-10-1323222-g003.jpg
Positive (%)

Liver Tissue
40

30

20

10.

Percentage of cells in immune microenvironment

=3 Tumor
B3 Stroma

Positive (%)

Sinus tissue

40

30

20

Percentage of cells in immune microenvironment

= Tumor
B3 Stroma





OPS/images/fmed-10-1323222-t001.jpg
Histological type ~ Age/Sex  Involved Metastases Outcome

sinus symptoms
2002 Zhang (10) Squamous cell carcinoma 50/M. Paranasal Nasal swelling NR NR
epistaxis
2002 Clarkson (11) Adenocarcinoma 79IF frontal Blurred NR NR
vision
Headache
2005 Rombaux (12) | Adenocarcinoma UM frontal Headache NR Survival (9mos)
2009 Chun-Ta Huang  Adenocarcinoma S9/F Paranasal Nasal swelling NR Survival (2mos)
03
2010 Ma (14) Adenocarcinoma 67/M Maxillary Epistaxis NR NR
Hyposmia
2013 Luo (1 Adenocarcinoma 6UM | Masillary Nasal obstruction NR Survival (5 mos)
Headache
2015 Ates (16) Adenocarcinoma S5UM Maxillary Blurred NR NR
vision
Eye pain
2016 Liang (17) Adenocarcinoma 59/M Maxillary facial numbness NR NR
Toothache
2016 Li(18) Adenocarcinoma 46/F Maxillary Nasal obstruction NR NR
2021 Xu (19) Adenocarcinoma 64/M Sieve Nasal obstruction EGFR mutations  Survival (13 mos)
Headache

Outcome: survival or follow-up period after presence of paranasal metastasis; F, female; M, male; NR, not reporteds mos, months.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Sinus metastasis of lung adenocarcinoma: a case report



		Introduction



		Case presentation



		Discussion



		Conclusion



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Footnotes



		References



















OPS/images/fmed-10-1323222-g001.jpg
EGFR amp > 20 EGFR amp > 20 EGFR amp > 20 EGFR amp12

E746-A750 del E746-A750 del E746-A750 del E746-A750 del
T790M T790M C7978
C7978
2020.01 2020.08 2021.01 2021.08

2020.01 2020.05 2020.08 2021.01 202106 202108 2021.10
PR PD PR PD PD die
afatinib osimertinib RT+TL nlotinib+
Nivolumab

Q[€2)






OPS/images/fmed-10-1323222-g002.jpg
100

20

NGS dynamic results

Afa,Baseline Afa 6mons,PD

W TPSEpRISE (¢586CT)

M EGFR pC7975(c.2390-2391delinsCT)

Osi 3mons PR Osi 5mons,PR

Sampling Time

EGFR 748 A750 el
B (c22352249 )

M EGFRp.T790M(c.2369C>T)

Osi 9mons,PD

B EGFRp.C7975(0.239065C)

W EGFR amplification





OPS/images/cover.jpg
, frontiers | Frontiers in Medicine

Sinus metastasis of lung
adenocarcinoma: a case report












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
’ frontiers Frontiers in Medicine






