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Aim

We retrospectively analyzed the distribution of distant lymph node metastasis and its impact on prognosis in patients with metastatic NPC after treatment.



Methods

From 2010 to 2016, 219 NPC patients out of 1,601 (182 from the Affiliated Cancer Hospital and Institute of Guangzhou Medical University, and 37 from the Affiliated Dongguan Hospital, Southern Medical University) developed distant metastasis after primary radiation therapy. Metastatic lesions were divided into groups according to location: bones above the diaphragm (supraphrenic bone, SUP-B); bones below the diaphragm (subphrenic bone, SUB-B); distant lymph nodes above the diaphragm (supraphrenic distant lymph nodes, SUP-DLN); distant lymph nodes below the diaphragm (subphrenic distant lymph nodes, SUB-DLN), liver, lung, and other lesions beyond bone/lung/distant lymph node above the diaphragm (supraphrenic other lesions, SUP-OL); other lesions beyond bone/liver/distant lymph node below the diaphragm (subphrenic other lesions, SUB-OL); the subtotal above the diaphragm (supraphrenic total lesions, SUP-TL); and the subtotal below the diaphragm (subphrenic total lesions, SUB-TL). Kaplan–Meier methods were used to estimate the probability of patients’ overall survival (OS). Univariate and multivariate analyses were applied using the Cox proportional hazard model to explore prediction factors of OS.



Results

The most frequent metastatic locations were bone (45.2%), lung (40.6%), liver (32.0%), and distant lymph nodes (20.1%). The total number of distant lymph node metastasis was 44, of which 22 (10.0%) were above the diaphragm, 18 (8.2%) were below the diaphragm, and 4 (1.8%) were both above and below the diaphragm. Age (HR: 1.02, 95% CI: 1.00, 1.03, p = 0.012), N stage (HR: 1.26, 95% CI: 1.04, 1.54, p = 0.019), number of metastatic locations (HR: 1.39, 95% CI: 1.12, 1.73, p = 0.003), bone (HR: 1.65, 95% CI: 1.20, 2.25, p = 0.002), SUB-B (HR: 1.51, 95% CI: 1.07, 2.12, p = 0.019), SUB-DLN (HR: 1.72, 95% CI: 1.03, 2.86, p = 0.038), and SUB-O L(HR: 4.46, 95% CI: 1.39, 14.3, p = 0.012) were associated with OS. Multivariate analyses revealed that a higher N stage (HR: 1.23, 95% CI: 1.00, 1.50, p = 0.048), SUB-DLN (HR: 1.72, 95% CI: 1.02, 2.90, p = 0.043), and SUB-OL (HR: 3.72, 95% CI: 1.14, 12.16, p = 0.029) were associated with worse OS.



Conclusion

Subphrenic lymph node metastasis predicts poorer prognosis for NPC patients with metachronous metastasis; however, this needs validation by large prospective studies.
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Introduction

Nasopharyngeal carcinoma (NPC) is one of the most common malignant tumors in South China with 18%–50% of treatment failure due to distant metastasis (1). As there are many lymphatic capillaries in the mucosa of the nasopharynx, NPC is prone to lymph node metastasis, with cervical lymph node involvement as high as 85%–90% in newly diagnosed NPC patients (2–4). Tumor cells use the lymphatic duct and lymph nodes for metastasis and the colonization of peripheral organs (5).

Brown et al. confirmed that cancer cells not only pass through the sentinel lymph nodes and then enter the lymphatic duct to metastasize to distant organs but also directly enter the bloodstream through blood vessels in the lymph nodes (6). Ethel R. Pereira et al. found that isolated cancer cells in the lymph nodes were located within 5 mm of blood vessels and that mice with complete lymph nodes had more circulating tumor cells and lung metastasis than those that underwent lymph node resection (7), proving that lymph node metastasis is diffused from lymph nodes invading the blood vessels rather than by exporting lymph vessels. This poses an important question: does the location of distant lymph node NPC metastasis impact prognosis, and if so, how?

In this paper, we retrospectively analyzed the distribution of distant lymph node metastasis and its impact on prognosis in patients with metastatic NPC after treatment. We hope that the study of tumor characteristics according to the location and route of metastasis will help to determine the biological explanation of tumor behavior, explain the related survival results, and guide disease monitoring and treatment selection.



Materials and Methods


Patients

In this retrospective study, 1,601 NPC patients from 2010 to 2016 were initially treated at the Affiliated Cancer Hospital and Institute of Guangzhou Medical University (1,214) and the Affiliated Dongguan Hospital, Southern Medical University (387). Two hundred nineteen patients (182 from the Affiliated Cancer Hospital and Institute of Guangzhou Medical University and 37 from the Affiliated Dongguan Hospital, Southern Medical University) developed distant metastasis after primary radiation therapy (RT).

This study’s inclusion criteria were i) histologically confirmed NPC and ii) radiographically detectable metastatic disease after initial radiation therapy (more than 3 months) on the basis of subsequent follow-up. The exclusion criteria were i) other malignancies and ii) HIV, tuberculosis, or other chronic inflammatory diseases (e.g., inflammatory bowel disease).

All clinical data were collected when metastasis was diagnosed, including magnetic resonance imaging of the head and neck regions, radiographs or computed tomography (CT) of the chest, ultrasonography or CT scans of the abdomen, and whole-body bone scans. Positron emission tomography with 2-deoxy-2-[fluorine-18]fluoro-D-glucose integrated with computed tomography(18F FDG PET/CT) were performed to confirm the metastasis of 44 patients (7 from the Affiliated Cancer Hospital and Institute of Guangzhou Medical University and 37 from the Affiliated Dongguan Hospital, Southern Medical University).

All 219 patients were treated with intensity-modulated radiation therapy (IMRT) during the initial treatment. Among them, 14 (6.4%) did not receive chemotherapy, and the other 205 (93.6%) received chemotherapy. One hundred seventy-one (78.1%) were treated with concurrent chemotherapy, including 19 (8.68%) with concurrent chemotherapy, 73 (33.3%) with neoadjuvant chemotherapy plus concurrent chemotherapy, 12 (5.5%) with concurrent chemotherapy plus adjuvant chemotherapy, and 67 (30.6%) with neoadjuvant chemotherapy plus concurrent chemotherapy plus adjuvant chemotherapy; 34 (15.5%) received non-concurrent chemotherapy, among which 26 (11.87%) received neoadjuvant chemotherapy, 1 (0.5%) received adjuvant chemotherapy, and 7 (3.2%) received neoadjuvant chemotherapy plus adjuvant chemotherapy.

After distant metastasis, cisplatin-based combination chemotherapy was recommended for most patients (209, 95.4%). Other agents were 5-fluorouracil, paclitaxel (albumin paclitaxel or paclitaxel liposomal), docetaxel, gemcitabine, cyclophosphamide, vincristine, bleomycin, capecitabine, and S-1. Supportive management with no anticancer treatment was provided for four patients (4,1.8%). Surgical resection, radiation therapy, radiofrequency ablation, and trans-arterial chemoembolization were prescribed if the doctors thought it was valuable to do so.

This study was approved by the ethics committee of the Affiliated Cancer Hospital and Institute of Guangzhou Medical University with the approval number: ZN2021-05.



Distribution of Metastatic Lesions and Other Variables

The criteria for distant lymph node (DLN) metastasis were i) CT/MRI showing a minimum lymph node diameter of ≥10 mm; ii) central necrosis or annular reinforcement; iii) extracapsular invasion of the lymph nodes (irregular enhancement of the lymph node margin; iv) some or all of the surrounding fat spaces not visible; v) lymph nodes fused with each other; and vi) 18F FDG PET/CT: SUV of the lymph nodes higher than the abdominal aorta, and/or CT images with the above features (8).

Metastatic lesions were divided into groups according to location: bones above the diaphragm (supraphrenic bone, SUP-B); bones below the diaphragm (subphrenic bone, SUB-B); distant lymph nodes above the diaphragm (supraphrenic distant lymph nodes, SUP-DLN); distant lymph nodes below the diaphragm (subphrenic distant lymph nodes, SUB-DLN), liver, lung, other lesions above the diaphragm (supraphrenic other lesions beyond bone/lung/distant lymph node, SUP-OL); other lesions below the diaphragm (subphrenic other lesions beyond bone/liver/distant lymph node, SUB-OL); the subtotal above the diaphragm (supraphrenic total lesions, SUP-TL); and the subtotal below the diaphragm (subphrenic total lesions, SUB-TL).

SUP-TL included SUP-B, SUP-DLN, lung, and SUP-OL. SUB-TL included SUB-B, SUB-DLN, liver, and SUB-OL. SUP-B is defined as lesions of the C-spine, T-spine, ribs, sternum, scapula, humerus, and clavicle. SUB-B is defined as lesions of the L-spine, sacrum, pelvic bone, and femur. SUP-DLN is defined as mediastinal LN, axillary LN, and hilar LN (excluding neck LN). SUB-DLN is defined as retroperitoneal LN, pelvic LN, hepatic hilar LN, and inguinal LN. SUP-OL is defined as other metastases above the diaphragm and beyond the bone/lung/distant lymph node such as the pleura and thyroid. SUB-OL is defined as other metastases below the diaphragm and beyond the bone/liver/distant lymph node such as the spleen and adrenal glands.

The primary disease, NPC, was T and N staged according to the American Joint Committee on Cancer (AJCC) Cancer Staging Manual (8th Edition) (9). The variables assessed in this study included sex, age, body mass index before primary therapy (BMI1), body mass index during metastasis (BMI2), the T/N/TNM staging of the primary disease NPC, disease-free interval (DFI), local recurrence, overall survival (OS), and the total organs of the metastatic lesions (organs-n).



Follow-Up and Endpoints

Patients were routinely followed up every two cycles during systemic chemotherapy and every 2 to 3 months during no anticancer treatment until death. OS was defined as the interval between the date of distant metastasis to the date of death of any cause. DFI was defined as the interval from the date of initial diagnosis of NPC to the date of distant metastasis. Data from patients alive at the end of study (December 31, 2020) were censored. We verified survival status on August 31, 2020, by direct telecommunication with the patient or family members and by checking the clinic attendance records.



Statistical Analysis

Continuous variables were described using mean and standard deviation (SD) for normally distributed data and median and interquartile [IQR] for non-normally distributed data. The Student t-test or Mann–Whitney U test were used for continuous variables between groups. Frequency and percentage were used to describe the categorical data, and the chi-square test to test the difference.

The Kaplan–Meier method was used to estimate the probability of patients’ OS. Survival curves were drawn to compare the difference between/among covariate groups, and the log-rank test was applied accordingly. Univariate and multivariate analyses were applied using the Cox proportional hazard model to explore prediction factors of OS. Variables with a p<0.1 in the univariate model were kept for multivariate analyses. A stepwise variable selection procedure (with iterations between the “forward” and “backward” steps) was applied to obtain the best candidate for the final Cox proportional hazards model. The chosen significance level for entry (SLE) and for stay (SLS) was 0.25. A p value <0.05 was considered statistically significant. All statistical analyses were performed using R (software version 6.3, https://www.r-project.org/).




Results


Patient Characteristics

The patient characteristics of metachronous metastatic NPC (n = 219) are described in Table 1. The mean age at diagnosis of metastatic NPC was 50.2 years (SD, 11.4). One hundred and six (48.4%) were more than 50 years old. One hundred seventy-four (79.5%) were male, and 45 (20.5%) were female. Before the first radiotherapy treatment, 32 (14.6%), 29 (13.2%), 122 (55.7%), and 36 (16.4%) were T1, T2, T3, and T4 stages, respectively. Eleven (5.0%), 91 (41.6%), 76 (34.7%), and 41 (18.7%) were N0, N1, N2, and N3 stages, respectively.


Table 1 | Patient characteristics.



The median OS of metachronous metastatic NPC was 13.2 months (IQR, 7.3, 25.3), and the median DFI was 20.1 months (IQR, 10.0, 33.6). The most frequent metastatic locations were bone (99/219, 45.2%), lung (89/219, 40.6%), liver (70/219, 32.0%), and distant lymph nodes (44/219, 20.1%). There were 142 (64.8%), 52 (23.7%), 24 (11.0%), and 1 (0.5%) patients with one, two, three, and four metastatic locations, respectively.



Distribution of Distant Lymph Node Metastasis

The distribution of distant lymph node metastasis is described in Table 2. The total number of distant lymph node metastasis was 44/219 (20.1%), of which 22/219 (10.0%) were above the diaphragm, 18/219 (8.2%) were below the diaphragm, and 4/219 (1.8%) were both above and below the diaphragm. The median number of distant lymph node metastasis in 44 patients was 3 (range, 1–7), 10 (22.7%) had one DLN metastasis, 24 (54.5%) had two to four DLN metastases, and 10 (22.7%) had five or more than five DLN metastases.


Table 2 | The distribution of distant lymph node metastasis.



Distant lymph node metastases above the diaphragm were located in the mediastinal LN (18/219, 8.2%), axillary LN (8/219, 3.7%), hilar LN (3/219, 1.4%), and the internal mammary lymph nodes (2/219, 0.9%). For distant lymph node metastasis below the diaphragm, there were 20/219 (10.0%) in the retroperitoneal LN, 1/219 (0.4%) in the pelvic LN, 1/219 (0.4%) in the hepatic hilar LN, and 2/219 (0.9%) in the inguinal LN.



Distant Lymph Node Metastasis Below the Diaphragm Indicates Poorer Prognosis

Survival analysis showed that patients with distant lymph node metastasis below the diaphragm had poorer OS than those without distant lymph node metastasis below the diaphragm (p = 0.036) (Figure 1). As shown in Table 3, in the univariate analysis, age (HR: 1.02, 95% CI: 1.00, 1.03, p = 0.012), a higher N stage of the primary disease NPC (HR: 1.26, 95% CI: 1.04, 1.54, p = 0.019), more metastatic locations (HR: 1.39, 95% CI: 1.12, 1.73, p = 0.003), bone (HR: 1.65, 95% CI: 1.20, 2.25, p = 0.002), SUB-B (HR: 1.51, 95% CI: 1.07, 2.12, p = 0.019), SUB-DLN (HR: 1.72, 95% CI: 1.03, 2.86, p = 0.038), and SUB-OL (HR: 4.46, 95% CI: 1.39, 14.3, p = 0.012) were associated with worse OS.




Figure 1 | Kaplan-Meier survival analysis of patients with and without SUB-DLN. (SUB-DLN, subphrenic distant lymph node).




Table 3 | Univariate analysis and multivariate analyses of clinicopathologic characteristics.



Subsequent multivariate analyses revealed that a higher N stage (HR: 1.23, 95% CI: 1.00, 1.50, p = 0.048), SUB-DLN (HR: 1.72, 95% CI: 1.02, 2.90, p = 0.043), and SUB-OL (HR: 3.72, 95% CI: 1.14, 12.16, p = 0.029) were associated with worse OS. Kaplan–Meier survival analysis of patients with and without SUB-DLN is shown in Figure 1. Kaplan–Meier survival analysis of patients with and without SUP-B/SUB-B/SUB-TL is shown in Figures 2–4.




Figure 2 | Kaplan-Meier survival analysis of patients with and without SUP-B. (SUP-B, supraphrenic bone).






Figure 3 | Kaplan-Meier survival analysis of patients with and without SUB-B. (SUB-B, subphrenic bone).






Figure 4 | Kaplan-Meier survival analysis of patients with and without SUP-TL. (SUP-TL, supraphrenic total lesions).






Discussion

Lymph nodes are the central transport center of circulating immune cells, with the lymphatic drainage system of the body a coherent whole separated by particular anatomical boundaries (10–12). Patients with extra-regional lymph node metastasis are considered to have better prognosis than those with solid organ metastasis among some metastatic malignancies. The research by Hong Pan showed that patients with distant lymph node metastasis (DLNM) had similar breast cancer–specific survival (BCSS) and OS as those with ipsilateral supraclavicular lymph node metastasis (ISLM), whereas those with distant metastasis (not DLNM) had significantly poorer BCSS and OS (12). Similarly, Francesca Magnoni found that although contralateral axillary lymph node metastasis after treatment belongs to distant metastasis (distant lymph node metastasis), its OS is significantly better than the distant metastasis of other organs (13). Yuki Mukai also found that cervical cancer without metastasis of other organs but with distant lymph node metastasis (supraclavicular/mesentery/mediastinum lymph node) had a good local control rate. The 2-year overall, cancer-specific, and progression-free survival as well as the local control of primary tumor rates were 51.3%, 51.3%, 46.9%, and 67.9%, respectively (14).

The lymphatic drainage routes of the body’s organs are local lymph nodes, retroperitoneal lymph nodes, the thoracic duct, and the left supraclavicular lymph node (15, 16). The left supraclavicular lymph nodes, often called the Virchow lymph node, is near the junction of the thoracic duct and the left subclavian vein, from which most of the body’s lymph flows into systemic circulation. For breast, cervical, prostate, and even gastrointestinal cancer, lymph diffusion may be along the abovementioned lymphatic drainage routes. Therefore, distant lymph node metastasis of non-solid organs is more contained and has a better prognosis than solid organ metastasis for these malignant tumors.

The diaphragm is an important anatomical structure. It is a natural barrier of the lymphatic system, and it divides the lymphatic system into two regions according to space. Multiple lymph node involvement on one side of the diaphragm has better prognosis than involvement on both sides in regard to Hodgkin’s disease (17). Subphrenic LN (retroperitoneal lymph nodes) are regional lymph nodes in cervical cancer and prostate cancer, which have better prognosis than those with metastasis (18–20).

The nasopharynx is prone to lymph node metastasis because of its well-developed network of lymphatics (21). Yali Xu included 2,994 patients (M1, 299/10.0%) with primary nasopharyngeal carcinoma diagnosed in the SEER database from 2006 to 2015. Compared with the N0/N1 group, the HR of the 5-year overall survival (OS) in the N2 group was 1.311 (95% CI: 1.135–1.514, p < 0.001), and the HR of OS in the N3 group was 1.625 (95% CI: 1.357–1.945, p < 0.01). In addition, the HR of cancer-specific survival (CSS) was 1.351 (95% CI: 1.156–1.580, p < 0.001) in the N2 group and 1.630 (95% CI: 1.342–1.979, p < 0.01) in the N3 group (22).The article gave the tips that the more regional lymph node metastasis in nasopharyngeal carcinoma is, the worse of the prognosis is.

Metachronous metastatic nasopharyngeal carcinoma with different locations has different prognosis. Lujun Shen found that the number of metastatic foci (multiple and single), the number of metastatic sites (multiple and single), liver involvement, and bone involvement were independent prognostic factors of OS, but that distant lymph node metastasis was not associated with overall survival (23). Zixun Zeng and others also analyzed the prognostic factors of 860 patients with metachronous NPC metastasis and found that age, the International Union for Cancer Control (UICC), N stage, Karnofsky Performance Status (KPS), serum lactate dehydrogenase (SLDH), the number of metastases, liver involvement, and bone involvement were prognostic factors affecting the OS of patients with NPC metastasis (24).Jihyun Chang found that distant lung metastasis is a good prognostic factor for metastatic NPC after treatment (25), while most other studies found that heterochronous metastatic NPC with liver metastasis had a poor OS (23, 24, 26, 27).

Distant lymph node NPC metastasis is a common metastasis site besides the liver, bone, lung, and brain (28). In this study, we firstly defined distant lymph nodes as supra- and sub-distant lymph nodes based on the diaphragm and explored the influence of supra- and sub-diaphragmatic distant lymph node metastasis on the prognosis of NPC with metachronous metastasis. Our results showed that subphrenic lymph node metastasis is associated with poorer prognosis. This finding is contrary to the conclusion of the prognosis of distant lymph node metastasis of thoracic, abdominal, and pelvic malignant tumors. It may be that for NPC, distant lymph node metastasis comes from the lymph reflux after the metastasis of peripheral organs. We found that distant lymph nodes were associated with multiple metastasis locations: the mean number of metastatic locations in the group without distant lymph node metastasis was 1.3 (SD, 0.6), and 2.2 (SD, 0.8) in the group with distant lymph node metastasis (p < 0.001). Although metastases of the liver, lung, and supraseptal lymph nodes were not found to predict prognosis in this study, the metastases of subseptal lymph nodes and other organs were found to predict poorer prognosis. However, due to the small sample size of this study, we were unable to detect the impact of liver and lung metastases on prognosis. We speculate that the diaphragm may block the further spread of tumor cells through the lymphatic duct in NPC, which migrates to the surrounding lymph nodes from peripheral organ metastasis (lung, liver, and bone). Once subphrenic lymph node metastasis occurs, it has a worse prognosis than surrounding organ metastasis (liver, subphrenic bone). Yet, supraphrenic lymph nodes do not have a predictive effect for metachronous metastasis NPC due to the better prognosis of the lungs.

While considering from the perspective of molecular mechanism, we may see the other side of SUB-DLN metastases. Lymphatic circulation plays an important role in the occurrence and development of cancer. The dissemination of tumor cells to other organs is usually mediated by lymphatic vessels as catheters, which is often referred to as tumor-associated lymphangiogenesis. When the tumor microenvironment stimulates tumor cells, tumor stromal cells, and tumor-infiltrating cells to induce a series of lymphangiogenic factors, gene lymphangiogenesis related to tumor will occur (29). It was found that miR-129-5p inhibited lymphangiogenesis and lymph node metastasis of nasopharyngeal carcinoma by blocking the zinc finger ZIC2 mediated hedgehog signaling pathway. ZIC2 was highly expressed in nasopharyngeal carcinoma compared with normal tissues. The exogenous expression of miR-129-5p resulted in decreased expression of ZIC2 and other hedgehog signaling components (30). Chuanghua Luo demonstrated that the pigment epithelium-derived factor (PEDF) is lowly expressed in human NPC tissues with poor prognosis and is negatively correlated with lymphatic vessel density (LVD). It was found that PEDF inhibits lymphangiogenesis and lymphatic metastasis of NPC in vivo experiments. PEDF also reduced the expression and secretion of vascular endothelial growth factor C (VEGF-C) through the nuclear factor-κB (NF-κB) signaling pathway in NPC cells. Their research showed that PEDF plays a vital role in lymphatic metastasis by targeting both lymphatic endothelial cells and NPC cells (31). The mechanism of nasopharyngeal lymphangiogenesis and lymphatic metastasis needs further exploration, which can explain the influence of different lymph node metastases in NPC on prognosis and also provide a candidate drug for the treatment of NPC metastasis.

This study has several limitations. One, the follow-up treatment of some patients with metastatic NPC was not uniform, and the influence of treatment factors on prognosis was not included in this study. Two, because the EBV DNA level was not available in most of the cases, we cannot analyze its impact on prognosis. Three, only a small number of patients (44/219, 20.1%) were diagnosed with metastases by whole-body 18F FDG PET-CT, and the vast majority of patients were diagnosed via chest and abdominal CT; therefore, the incidence of lymph node metastasis may be underestimated. Four, due to the small sample size, the above factors may lead to bias. Further prospective studies are needed to verify the above conclusions.



Conclusion

Subseptal lymph node metastasis predicts poorer prognosis for NPC patients with metachronous metastasis; however, this needs validation by large prospective studies. This is the first study to divide distant lymph node metastasis into upper and lower parts with the diaphragm as an anatomical boundary. This research provides another perspective and future direction to further explore the relationship between lymph node dissemination and NPC and help us find the treatment for NPC metastasis.
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SUP-LN and SUB-LN 4 (1.8%)
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No., number; SUP-DLN, supraphrenic distant lymph node; SUB-DLN, subphrenic distant
lymph node.
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1 29 (13.2) 20 (11.4) 9(20.5)
n 119 (64.3) 95 (54.3) 24 (54.5)
Va 70 (32.0) 59 (33.7) 11(25.0)
Recurrence no. (%) No 175 (79.9) 137 (78.3) 38 (86.4) 0.325
Yes 44 (20.1) 38(21.7) 6(13.6)
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Organ N [mean (SD)] 1.5(0.7) 1.3(0.6) 22(0.8) <0.001
Bone no. (%) No 120 (54.8) 91 (52.0) 29 (65.9) 0.137
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Liver no. (%) No 149 (68.0) 121 (69.1) 8 (63.6) 0.604
Yes 70 (32.0) 54 (30.9) 6 (36.4)
Lung no. (%) No 130 (59.4) 100 (57.1) 30 (68.2) 0.246
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Yes 54 (24.7) 43 (24.6) 1(25.0)
SUP-TL no. (%) No 65 (29.7) 55 (31.4) 10 (22.7) 0.356
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SUB-TL no. (%) No 106 (48.4) 87 (49.7) 19 (43.2) 0.501
Yes 113 (51.6) 88 (50.3) 25 (56.8)

DLN, distant lymph nodes; no., number; BMI1, body mass index before primary therapy; BMI2, body mass index during metastasis; T, T staging of the primary disease of NPC; N, N
staging of the primary disease of NPC; TNM, TNM staging of the primary disease of NPC; DFI, disease-free interval; OS, overall survival; SUP-OL, supraphrenic other lesions; SUB-OL,
subphrenic other lesions; SUP-B, supraphrenic bone; SUB-B, subphrenic bone; SUP-TL, supraphrenic total lesions; SUB-TL, subphrenic total lesions.





