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Purpose: The lungs are a common metastatic organ in breast cancer, mainly due to blood metastasis. On imaging, most metastatic lesions show a peripheral round mass in the lung, occasionally with a hilar mass as the primary manifestation, showing burr and lobulation signs. This study aimed to investigate breast cancer patient's clinical characteristics and prognosis with two different metastatic sites in the lung.



Methods: We retrospectively analyzed patients admitted to the First Hospital of Jilin University between 2016 and 2021 diagnosed with breast cancer lung metastases. Forty breast cancer patients with hilar metastases (HM) and 40 patients with peripheral lung metastases (PLM) were matched 1:1 using a pairing method. To analyze the patient's prognosis, the clinical characteristics of patients with two different metastatic sites were compared using the chi-square test, Kaplan–Meier curve, and Cox proportional hazards model.



Results: The median follow-up time was 38 months (2–91 months). The median age of patients with HM was 56 years (25–75 years), and that of patients with PLM was 59 years (44–82 years). The median overall survival (mOS) was 27 months in the HM group and 42 months in the PLM group (p = 0.001). The results of the Cox proportional hazards model showed that the histological grade (hazard ratio = 2.741, 95% confidence interval 1.442–5.208, p = 0.002) was a prognostic factor in the HM group.



Conclusion: The number of young patients in the HM group was higher than that in the PLM group, with higher Ki-67 indexes and histological grades. Most patients had mediastinal lymph node metastasis, with shorter DFI and OS and poor prognosis.
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Introduction

According to the report of Global Cancer in 2020, breast cancer has become a malignant tumor with the highest incidence. There are estimated to be 2.3 million newly diagnosed cases in 2020 (1). Even with conventional treatment, approximately 40% of patients develop distant metastases 5 years post-surgery (2, 3). The lung is the second most common distant metastatic target site in breast cancer (4, 5). Cancer cells typically infiltrate surrounding tissues through the blood circulation system and colonize the lung, followed by gradual accumulation to form clinically detectable overt lung metastatic lesions (6, 7). Lung metastases of breast cancer have the following characteristics on lung computed tomography (CT) imaging: (1) multiple hematogenous lung metastases: breast cancer cells invade the capillaries reaching the lungs through blood circulation, forming multiple, high-density, well-defined round-like masses in the periphery of the lungs, (2) endobronchial metastases present as a single spiky mass in the hilum similar to that found in central lung cancer, (3) airspace metastasis: tumor cells spread along the intact alveolar wall, (4) lymphatic metastasis, and (5) solitary pulmonary nodules. Among these manifestations, hematogenous multiple lung metastases are the most common (8, 9). However, pulmonary metastases with hilar masses as the primary manifestation are rare in clinical practice (10) and include masses with a spiky sign, obstructive pneumonia, and mediastinal lymphadenopathy (11, 12). Previous studies have found that bronchoscopy in patients with HM often reveals an endobronchial mass accompanied by thickening of the bronchial wall, which becomes a polypoid growth (irregular round solid mass). A small number of cases may also show only partial surrounding mucosal edema. And there were no raised lesions because of the tumor's continuous infiltration of the bronchial mucosal wall. Since the lesions are diffuse bronchial submucosal metastases, they are not easy to detect on routine examination; however, the patient's symptoms of dry cough persisted, and breast cancer metastasis was confirmed through bronchoscopy biopsy (13–15). Some studies consider metastatic lesions in the hilum as bronchopulmonary metastasis (16). The incidence of bronchopulmonary metastasis is the highest among breast, colon, and kidney cancers (17, 18). Clinical manifestations include cough, chest tightness, and hemoptysis. Pathological diagnosis is the gold standard for confirming the origin of metastases (19). Patients with HM have a worse prognosis than those with metastases at other sites. Kim et al. reported that the longest overall survival (OS) was 58 months, the shortest OS was 1 month, and the median OS (mOS) was 15 months (14). There are few studies on the clinical characteristics and prognosis of breast cancer patients with HM, all of which are case reports and lack a large sample size.

We conducted a retrospective case-control study in combination with cases from our center to further analyze the clinical characteristics and prognosis of patients with hilar and PLM breast cancers.



Methods


Study population

Eighty patients with pathologically diagnosed breast cancer who visited the Cancer Center of the First Hospital of Jilin University between January 2016 and January 2021 were selected as research participants. The inclusion criteria were as follows: (1) patients with complete medical records, (2) and patients with HM who had undergone either bronchoscopy or pathological lung tissue biopsy to confirm the breast cancer metastases.

According to the inclusion and exclusion criteria, the 80 study participants were divided into two groups: 40 patients in the HM group and 40 in the 1:1 matched PLM group. All patients were not treated surgically after the diagnosis of metastatic disease, and all were treated with chemotherapy to control disease progression. Patients were followed up in our outpatient clinic after every two cycles of chemotherapy, and lung CT examinations were performed to assess disease progression.

The primary outcomes were defined as follows.

Overall survival (OS): The time from the occurrence of lung metastasis to the death of patients.

Progression-free survival (PFS): The time from the occurrence of lung metastasis to tumor progression or death from any cause.

Disease-free interval (DFI): time from the end of treatment to recurrence at any site.



Statistical analysis

A retrospective analysis was used to compare the clinical characteristics of the patients, and the chi-square test or Fisher's exact test was used to compare categorical data between the groups. Overall survival curves were plotted using the Kaplan–Meier method, and differences between survival curves were tested using the log-rank test. After screening for PFS-related risk factors using the univariate Cox regression method (p < 0.05), a multivariate Cox regression model was fitted to determine independent prognostic factors.

OS and PFS curves were plotted using the Kaplan–Meier method for patients with lung metastases at the first metastatic site. Differences between survival curves were tested using the log-rank test.

Statistical significance was defined as a two-sided p-value of <0.05. All statistical tests were performed using SPSS 23.0 (IBM Corporation Released 2013. IBM SPSS Statistics for Windows, Version 23.0, Armonk, NY).




Results


Clinical characteristics of patients in HM and PLM groups

Of the 80 patients in this study, 40 developed HM, 29 of whom had a hilar mass as the first metastatic site. Forty patients had peripheral pulmonary metastasis, 24 of whom had the lungs as the first metastatic site. All patients were women and denied a family history of breast cancer, and 59 were postmenopausal. The median follow-up duration was 38 months (ranging from 2 to 91 months). Our study found that the median age of patients in the HM group was 56 years (with a range of 25–75 years), and the median age of patients in the PLM group was 59 years (with a range of 44–82 years). The age of patients with the hilar region as the first metastatic site was 55 years (with a range of 25–73 years), and the age of patients with the lung as the first metastatic site was 58 years (with a range of 44–74 years). We analyzed multiple clinical features, such as molecular typing and histological grade, in the two groups. The specific results are detailed in Tables 1, 2.


TABLE 1 Clinical characteristics of the two groups of patients.
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TABLE 2 Comparison of clinical characteristics between patients with the hilar region and lung as the first metastatic sites.
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The clinical manifestations of patients in the HM group were irritable cough, chest distress, and dyspnea. Most patients in the PLM group had no typical clinical manifestations. A summary of clinical manifestations in the two groups is shown in Table 3.


TABLE 3 Clinical manifestations of the two groups of patients.
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Most patients in the HM group showed a single lesion in the hilum, accompanied by obstructive pneumonia and mediastinal lymphadenopathy on imaging. On imaging, patients in the PLM group showed multiple well-defined, round nodular shadows around the lung field. The two groups’ specific lung CT imaging characteristics are shown in Table 4. HM group showed imaging as a single mass with burr or lobar signs with obstructive pneumonia (p < 0.05). Figure 1 presents the lung CT images of patients in the HM group.


[image: Figure 1]
FIGURE 1
Imaging features of breast cancer patients with hilar metastasis (A–F): lung computed tomography images of three patients showed a single hilar mass with mediastinal lymphadenopathy.



TABLE 4 Imaging features of the two groups of patients.
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Prognosis

The median follow-up time between the two groups was 38 months, ranging from 2 to 91 months. In the two groups with the hilum (29 cases) and lung (24 cases) as the first metastatic site, we used the Kaplan–Meier method to draw the survival curves and analyze the differences in PFS and OS. The median PFS (mPFS) was 7.2 months for patients with the hilar region as the first metastatic site (with an mOS of 20) and 10 months for patients with the lung as the first metastatic site (with an mOS of 40). Further details are provided in Figures 2, 3. The Kaplan–Meier method drew the OS curve for all patients. The results showed that the mOS of patients in the HM group was 27, and that of the PLM group was 42 as shown in Figure 4. We also analyzed the relationship between various factors such as age, Ki-67 index, histological grade, molecular type, and the prognosis of the HM group. We found that only histological grade was associated with the prognosis of patients in the HM group (HR = 1.734, 95% CI 1.231–2.443, p = 0.002), as detailed in Table 5. We analyzed the relationship between histological grading and Ki-67 expression in both groups of patients (Table 6). The results showed no significant correlation between Ki-67 expression and histological grading in both groups of patients (p > 0.05).


[image: Figure 2]
FIGURE 2
Overall survival (OS) curves of patients with lung and hilar regions as the first metastatic sites.
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FIGURE 3
Progression-free survival (PFS) curves of patients with lung and hilar regions as the first metastatic sites.



[image: Figure 4]
FIGURE 4
Overall survival (OS) curves for all patients in the hilar metastases (HM) and peripheral lung metastases (PLM) groups.



TABLE 5 Multivariate Cox-regression of overall survival from time of hilar metastases.
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TABLE 6 Relationship between histological grading and ki67 expression in two groups of patients.
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Discussion

Breast cancer with HM as the primary manifestation is infrequent in clinical practice. Krutchik et al. reported an incidence of approximately 2%–5% (15, 20). Currently, the mechanism of metastasis is still unclear, and some studies suggest that endobronchial metastasis may be caused by bronchial mucosal metastasis of the tumor. Possible mechanisms include (1) direct metastasis to the bronchus, (2) bronchial invasion by a parenchymal lesion, (3) bronchial invasion by mediastinal or hilar lymph node metastasis, and (4) peripheral lesions extending along the proximal bronchus. Direct bronchial metastasis is the most common form of hilar metastasis (9, 10).

We reviewed all current cases reporting breast cancer hilar metastasis. Through literature, analysis found that the median age of patients with hilar metastasis was 54 years (33–72 years), of which 20 cases recorded the age of onset, with a total of four cases with ages less than 40 years. This is similar to the patients’ median age of 56 years (25–75 years) in our study with HM (14, 15, 20, 21). Although the median age was similar, nine (22.5%) patients in the HM group were younger than 40 years of age compared to none in the PLM group. The proportion of younger patients in the HM group was much higher than that in the PLM group, indicating that younger age may be a feature of the population with breast cancer HM. We analyzed the relationship between molecular typing and hilar metastasis; however, no molecular type was associated with hilar metastasis in the HM group. Luminal A and luminal B were more common, but the difference was not statistically significant. This is consistent with the results of the reviewed literature (13, 21, 22, 23). Further studies with larger sample sizes are warranted. No studies have reported the Ki-67 index or histological grade. In this study, it was found that the HM group had a significantly higher number of patients with histological grade III (19 versus 10, p = 0.025) and high Ki-67 expression (36 versus 26, p = 0.007) than the PLM group, indicating that the tumor was highly invasive. This finding is consistent with the poor prognosis of patients in the HM group, as described later. We found that the length of the DFI was inconsistent in patients with breast cancer HM. In seven cases reported by Ikemura et al. and Luo et al., one case had a DFI shorter than 12 months, which was 8 months, and six cases had a DFI longer than 12 months, which could reach a maximum of 336 months (13, 18). Our study found that 21 patients (52.5%) with HM had a DFI shorter than 12 months, more significant than the proportion in the PLM group (10 patients, 25%) and the reported cases. Twenty-four patients (60%) in the HM group had mediastinal lymph node metastasis, which was significantly greater than that in the PLM group (10 patients, 25%). We speculate that hilar metastasis may be achieved by mediastinal lymph node metastasis invading the bronchial mucosa.

Patients with HM present with hilar masses on imaging, showing burr and lobulation signs, obstructive pneumonia, and mediastinal lymphadenopathy. Bronchoscopic findings are mostly endobronchial masses, with a small proportion of patients presenting with bronchial wall thickening or bronchial mucosal edema (20). In our study, 40 patients in the HM group presented with a hilar mass on imaging, which is consistent with previously reported findings (24). Bronchoscopy did not reveal bronchial wall thickening or mucosal edema in any patients. The clinical symptoms and imaging features of patients with HM are consistent with the characteristics of primary central lung cancer or other hilar tumors and are non-specific; therefore, they cannot be used as a reference for differential diagnosis. Bronchoscopy is the primary clinical diagnosis.

In patients whose first metastatic sites were the hilar region, the mPFS was 7.2 months, which was of shorter duration than it that for the first metastatic site in the lungs (10 months). The mOS was 20 months shorter than that of patients whose initial metastatic site was the lungs (40 months), indicating that the prognosis of patients with the hilum as the first metastatic site was poor. To date, there have been no relevant reports found in the literature.

The mean mOS was 27 months in the HM group and 42 months in the PLM group. In 2019, Wang et al. reported that in 2005 breast cancer patients with PLM, the mOS was approximately 36 months, which is similar to the results of our study. In that study, the clinical characteristics of lung metastases were also analyzed. The molecular classification was more common in the luminal type and a low number of histological grade III patients, similar to the clinical characteristics of 40 patients in the PLM group. However, the median age of the patients with pulmonary metastases in that study was 66 years (25), higher than the median age of 59 years in the PLM group in our study, which may be related to the small sample size.

We performed Cox proportional hazards model analysis of multiple factors, such as age, menstrual status, Ki-67 index, and molecular classification. We found that histological grade III was associated with the prognosis of patients in the HM group, while other factors were not. Factors related to prognoses such as histological grading and ki-67 expression did not correlate in the two groups of patients. This may require expanding the sample size to confirm the correlation between other factors and the prognosis of breast cancer hilar metastasis.



Conclusion

Hilar metastasis is a distinct form of distant metastasis of breast cancer. With a young age of onset, the histological grade and Ki-67 index are high, and the imaging manifestations include a single hilar burr-like or lobulated mass with mediastinal lymph node metastasis. This form of metastasis is highly invasive, with a shorter DFI and OS, resulting in the need for clinicians to be more flexible and individualize treatment options. This special mode of hilar metastasis should be considered when patients with breast cancer have the above-mentioned specific manifestations.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

Due to the retrospective nature of the study, ethical review and approval was not required.



Author contributions

RY: writing—original draft, review and editing. LJ: writing-review and editing. ZL: methodology, funding acquisition, writing-review and editing. JC: conceptualization, methodology, supervision, writing - original draft, review and editing. All authors contributed to the article and approved the submitted version.



Funding

This research was funded by Jilin Province Science and Technology Development Plan Project, grant number 20200201474JC.



Acknowledgments

We thank all the patients and the authors involved in this study.



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.



References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2021) 71:209–49. doi: 10.3322/caac.21660

2. Goldfarb Y, Ben-Eliyahu S. Surgery as a risk factor for breast cancer recurrence and metastasis: mediating mechanisms and clinical prophylactic approaches. Breast Dis. (2006) 26:99–114. doi: 10.3233/BD-2007-26109

3. Abdulwassi HK, Amer IT, Alhibshi AH, Alnajjar AA, Bahatheq AK, Trabulsi NH, et al. Recurrence rates and long-term survival factors in young women with breast cancer. Saudi Med J. (2020) 41:393–9. doi: 10.15537/smj.2020.4.24987

4. Yang X, Guo Y, Guo Z, Si T, Xing W, Yu W, et al. Cryoablation inhibition of distant untreated tumors (abscopal effect) is immune mediated. Oncotarget. (2019) 10:4180–91. doi: 10.18632/oncotarget.24105

5. Minnaar CA, Kotzen JA, Ayeni OA, Vangu M-D-T, Baeyens A. Potentiation of the abscopal effect by modulated electro-hyperthermia in locally advanced cervical cancer patients. Front Oncol. (2020) 10:376. doi: 10.3389/fonc.2020.00376

6. Medeiros B, Allan AL. Molecular mechanisms of breast cancer metastasis to the lung: clinical and experimental perspectives. Int J Mol Sci. (2019) 20(9):2272. doi: 10.3390/ijms20092272

7. Lambert AW, Pattabiraman DR, Weinberg RA. Emerging biological principles of metastasis. Cell. (2017) 168:670–91. doi: 10.1016/j.cell.2016.11.037

8. Jung JI, Kim HH, Park SH, Song SW, Chung MH, Kim HS, et al. Thoracic manifestations of breast cancer and its therapy. Radiographics. (2004) 24:1269–85. doi: 10.1148/rg.245035062

9. Yilmaz ZN, Neal CH, Noroozian M, Klein KA, Sundaram B, Kazerooni EA, et al. Imaging of breast cancer-related changes after nonsurgical therapy. Am J Roentgenol. (2014) 202:675–83. doi: 10.2214/AJR.13.11518

10. Kiryu T, Hoshi H, Matsui E, Iwata H, Kokubo M, Shimokawa K, et al. Endotracheal/endobronchial metastases: clinicopathologic study with special reference to developmental modes. Chest. (2001) 119:768–75. doi: 10.1378/chest.119.3.768

11. Akoglu S, Uçan ES, Celik G, Sener G, Sevinç C, Kilinç O, et al. Endobronchial metastases from extrathoracic malignancies. Clin Exp Metastasis. (2005) 22:587–91. doi: 10.1007/s10585-005-5787-x

12. Fucikova J, Spisek R, Kroemer G, Galluzzi L. Calreticulin and cancer. Cell Res. (2020) 31(1):5–16. doi: 10.1038/s41422-020-0383-9

13. Luo Z, Cai Q, Zhao Y, Wang X, Fu S, Zhai L. Late distant recurrence of breast carcinoma and metastasis to the main bronchus and choroid: a case report. Medicine. (2018) 97:e10754. doi: 10.1097/MD.0000000000010754

14. Kim JH, Min D, Song SH, Lee JH, Jeong HC, Kim EK. Endobronchial metastases from extrathoracic malignancies: recent 10 years’ experience in a single university hospital. Tuberc Respir Dis. (2013) 74:169–76. doi: 10.4046/trd.2013.74.4.169

15. Albertini RE, Ekberg NL. Endobronchial metastasis in breast cancer. Thorax. (1980) 35:435–40. doi: 10.1136/thx.35.6.435

16. Chrysikos S, Karampitsakos T, Tzouvelekis A, Dimakou K. Endobronchial metastasis from renal cell carcinoma as a reason for recurrent pulmonary infections. Adv Respir Med. (2018) 86:245–8. doi: 10.5603/ARM.2018.0039

17. Cosgun IG, Kacan T, Erten G. Late endobronchial pulmonary metastasis in a patient with breast cancer. Turk Thorac J. (2018) 19:97–9. doi: 10.5152/TurkThoracJ.2017.17021

18. Ikemura K, Lin DM, Martyn CP, Park JW, Seder CW, Gattuso P. Endobronchial metastasis from extrapulmonary neoplasms: analysis of clinicopathologic features and cytological evaluation by bronchial brushing. Lung. (2017) 195:595–9. doi: 10.1007/s00408-017-0017-2

19. Katsimbri PP, Bamias AT, Froudarakis ME, Peponis IA, Constantopoulos SH, Pavlidis NA. Endobronchial metastases secondary to solid tumors: report of eight cases and review of the literature. Lung Cancer. (2000) 28:163–70. doi: 10.1016/S0169-5002(99)00134-8

20. Krutchik AN, Tashima CK, Buzdar AU, Blumenschein GR. Endobronchial metastases in breast carcinoma. West J Med. (1978) 129:177–80.

21. Ohno T, Nakayama Y, Kurihara T, Ichikawa H, Tsuda K, Ishida T, et al. Endobronchial metastasis of breast cancer 5 years after breast-conserving therapy. Int J Clin Oncol. (2001) 6:101–4. doi: 10.1007/PL00012083

22. West D, Geradts J, Wahidi M, Roggli V. Endobronchial metastatic breast cancer with pagetoid histology mimicking bronchial pagetoid squamous cell carcinoma in situ. Hum Pathol. (2011) 42:1819–22. doi: 10.1016/j.humpath.2011.02.009

23. Koizumi T, Kobayashi N, Kanda S, Yasuo M, Kubo K, Itou K. Diffuse endobronchial wall spread of metastatic breast cancer. Case Rep Oncol. (2009) 2:77–83. doi: 10.1159/000215944

24. Marchioni A, Lasagni A, Busca A, Cavazza A, Agostini L, Migaldi M, et al. Endobronchial metastasis: an epidemiologic and clinicopathologic study of 174 consecutive cases. Lung Cancer. (2014) 84:222–8. doi: 10.1016/j.lungcan.2014.03.005

25. Wang R, Zhu Y, Liu X, Liao X, He J, Niu L. The clinicopathological features and survival outcomes of patients with different metastatic sites in stage IV breast cancer. BMC Cancer. (2019) 19:1091. doi: 10.1186/s12885-019-6311-z



OPS/images/fsurg-10-1025287-t003.jpg
Trritating dry
cough

Hilar metastases
group

14 (35%)

Peripheral lung
metastases group

5 (12.5%)

Chest tightness

5 (12.5%)

2 (5%)

Shortness of
breath

4 (10%)

1(25%)

Asymptomatic

17 (42.5%)

32 (80%)





OPS/images/fsurg-10-1025287-t002.jpg
Hilar metastasis
(n=29)

Lung metastasis P
(n=24) value

55 (29-73)

58 (44-74)

3 (22.5%)

0(0)

26 (77.5%)

24 (100%)

Menstrual condition

Menopause

20 (77.5%)

19 (70%)

Non
menopausal

9 (225%)

5 (30%)

typing

Luminal A

13 (42.5%)

12 (52.5%)

Luminal B

7 (25%)

3 (15%)

HER2
overexpression

3 (15%)

4 (22.5%)

Triple negative

6 (17.5%)

5 (10%)

Ki-67 expression

<15%

4 (13.8%)

18 (75%)

215%

25 (86.2%)

6 (25%)

Histological grading

Grade 1

5 (17.2%)

10 (41.7%)

Grade IT

10 (34.5%)

10 (41.7%)

Grade 111

14 (48.3%)

4 (16.6%)

lymph node

11 (37.9%)

7 (29.2%)

18 (62.1%)

17 (70.8%)





OPS/images/fsurg-10-1025287-t001.jpg
Hilar Peripheral lung
metastases metastases group
group group

Age

Median age 56 (25-75) 59 (44-82)
(range)

9 (22.5%) 0 (0)

31 (77.5%) 40 (100%)

Menstrual condition

Menopause 31 (77.5%)

Non- 9 (225%)
menopausal

typing

Luminal A 17 (42.5%) 21 (52.5%)

Luminal B 10 (25%) 6 (15%)

HER-2 6 (15%) 9 (22.5%)
overexpression

Triple negative 7 (175%) 4 (10%)

Ki-67 expression

<15% | 4 (10%) 14 (35%)

>15% | 36 (90%) 26 (65%)

grading

Grade 1 6 (15%)

Grade II 15 (37.5%)

Grade III 19 (47.5%)

lymph node metastasis

| 24 (60%) |

| 16 (40%)

First ic site

Lung 29 (72.5%) 24 (60%)

Liver 2 (5%) 6 (15%)

Bone 4(10%) 3 (7.5%)

Brain 3 (7.5%) 4 (10%)

Other 2 (5%) 3 (7.5%)

Whether the first episode is

34 (85%) 28 (70%)

6 (15%) 12 (30%)

Disease-free interval (DFI)

<12 months 21 (52.5%)

>12 months 19 (47.5%)





OPS/images/fsurg-10-1025287-t006.jpg
Ki-67 Hilar metastases group Peripheral lung metastases group
expression =40 (n=40)

Histological  <15% 215% p <15% 215% P
grading

0o mw 1260 | a0
w o
Grade 1 %) 8 (20%)






OPS/images/fsurg-10-1025287-t005.jpg
Factor

Age

95% CI

Lower  Upper

Molecular
typing

0379

1.460

0859

2481

Ki-67
expression

—0.187

0593

0.829

0752

0259

2651

Histological
grading

1.008

0328

2741

1442

5208

Mediastinal
lymph node
metastasis

0229

0411

1257

0562

2810

First
metastatic
site

0192

0755

0.143

0519

Whether the
first episode
is visceral
metastasis

—0074

0.607

0283

3052

Disease-free
interval






OPS/images/fsurg-10-1025287-t004.jpg
Hilar metastases
group

Number of lung metastases

Peripheral lung
metastases group

Single

7 (67.5%)

0(0)

Multiple

13 (32.5%)

40 (100%)

Burr or lobulation sign

Yes

30 (75%)

4 (10%)

No

10 (25%)

36 (90%)

ol

8 (20%)

1(25%)

32 (80%)

39 (975)

lymph node

24 (60%)

10 (25%)

16 (40%)

30 (75%)






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Case report: Hilar metastasis of breast cancer: A single-center retrospective case-control study

		Introduction



		Methods



		Study population



		Statistical analysis











		Results



		Clinical characteristics of patients in HM and PLM groups



		Prognosis











		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Case report: Hilar metastasis of
breast cancer: A single-center
retrospective case-control study





OPS/images/fsurg-10-1025287-g002.jpg
1.0 il otp
: __r~The first metastatic ste
‘was lung
—mThe frst metastatc ste
s hilum

084
z
]
s
a2
© o064
5
1] =
3 Log Rank p=0.001
2
® 041
]
£
3
(5]

024

0.0+

T T T T T T
00 2000 40.00 60.00 80.00 100.00
os
Number:
The first metastatic site was hilum 29 7 0 0 0

1
The first metastatic site was lung 2 12 7 1 0






OPS/images/fsurg-10-1025287-g001.jpg








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Surgery





OPS/images/fsurg-10-1025287-g004.jpg
Log Rank p=0.001

Cumulative OS probablity

T T T T T
00 2000 40.00 60.00 80.00 10000

Number:
HM Group 40 23 10 0 0 0

PLM Group 40 38 23 14 2 0





OPS/images/fsurg-10-1025287-g003.jpg
s Group
__r~The first metastatic site
‘was lung
_The first metastatic site.
‘was hilum
05
£
=
i
H
2 o6
"
w
o
°
=
£ 04
i} <
3 Log Rank p=0.194
5
o
02
00+
T T T T T T T
00 1000 20.00 3000 4000 50.00 60.00
Number:
The first metastatic site was hilum 29 9 2 1 0 0 0

The first metastatic site was lung 24 12 5 3 2 0 0





