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Background

Esophageal squamous cell carcinoma is the predominant subtype of esophageal cancer in China and so differs from presentations in Western countries. Common metastatic locations of esophageal cancer include the liver, lung, bone, and brain. In contrast, metastases in subcutaneous soft tissue are exceedingly rare.



Case presentation

We present the experience of a 57-year-old man with a complaint of hand and leg dysfunction on the right side. He had a past medical history of esophageal squamous cell carcinoma. Further imaging workup revealed a solitary brain metastasis, thickening of the esophageal wall, swollen lymph nodes in the mediastinum, and right adrenal gland metastasis. Gamma knife radiosurgery of the brain metastasis and intensity-modulated radiotherapy of the esophagus and lymph nodes were administered. After 1.5 months, he was admitted to our hospital again, and nodules were identified in the anterior abdominal wall and left posterior chest wall. Ultrasound, CT, and radical excision of the abdominal wall mass were undertaken and revealed metastatic squamous cell carcinoma with neuroendocrine differentiation. We administered immunotherapy followed by targeted therapy. A PET/CT scan was performed to identify other organ metastases; the scan revealed multiple areas of fluorodeoxyglucose uptake and foci in the esophagus, lung, liver, bone, and right adrenal gland; and in various lymph nodes. In addition, an intensely hypermetabolic lesion was localized in the left posterior thorax.



Conclusion

This case highlights the diagnosis and treatment of uncommon metastases of esophageal squamous cell carcinoma. We hope that our clinical experience provides insights into these uncommon metastases.
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Introduction

Esophageal cancer (EC) is the eighth most common cancer and the sixth most common cause of cancer-related mortality worldwide; in 2020, 604,100 new cases and 544,076 new deaths were recorded (1). The incidence and mortality of ES are more severe in China, where it is the sixth most common cancer and the fourth leading cause of cancer-related death, than in Western countries (2). Esophageal squamous cell carcinoma (ESCC) is the major type of EC in Asia; it accounts for 90% of ECs in the Asian population and differs from the presentation in Western countries (3). Although improvements in treatment via immunotherapy and targeted therapy have been achieved in recent years, the 5-year survival rate of EC remains poor (4). Locoregional recurrence and distant metastases remain the main failure patterns of ESCC after treatment (5, 6). According to a population-based study of EC, the liver is the most common metastatic organ, followed by the lung, bone, and brain (7). Here, we report one patient with subcutaneous soft tissue metastases after initial treatment.



Case presentation

A 57-year-old Chinese man with a past medical history of ESCC presented to our hospital with right side dysfunction of the hand and leg on December 28, 2020. After obtaining a detailed clinical history and reviewing the patient’s medical records, we learned that he was initially admitted to the hospital on May 11, 2019, and diagnosed with ESCC and right adrenal gland metastasis (cT3N1M1, stage IVB, according to the American Joint Committee on Cancer, 8th edition) (8). After that diagnosis, the patient was treated with multiple cycles of chemotherapy alone or combined with immunotherapy; treatments included docetaxel and cisplatin, gemcitabine, and cisplatin combined with nivolumab, and docetaxel and nedaplatin. During these treatment periods, the patient never underwent radiotherapy. After his presentation to our team, he underwent an MRI, which revealed a solitary brain metastasis located in the left side of the parietal lobe; subsequently, gamma knife radiosurgery was performed. Then, a CT scan was performed and showed thickening of the middle esophageal wall (maximum diameter of ~5 cm), swollen lymph nodes in the mediastinum, and a swollen nodule in the right adrenal gland. Laboratory tests showed an alanine aminotransferase level of 233 U/L and an aspartate aminotransferase level of 95 U/L. To exclude liver metastases, an abdominal MRI was performed; the imaging confirmed right adrenal metastasis. The diagnosis was updated to ESCC with mediastinal lymph node, brain, and right adrenal metastases (rT4bN1M1, stage IVB, according to the American Joint Committee on Cancer, 8th edition) (8). Because of the sizeable esophageal tumor and the abnormal liver function, we first administered local therapy instead of systemic therapy. The patient received intensity-modulated radiotherapy (IMRT) of the esophagus and lymph nodes with planning dose fractionation of 60 Gy in 30 fractions, five days a week. After the 26th treatment, however, the patient refused any additional radiotherapy.

On February 16, 2021, he was admitted to our hospital again. On physical examination, the patient was noted to have a painless 2-cm anterior abdominal wall swelling and a 2-cm swelling of the left posterior chest wall. The swollen skin did not have an abnormal color. An ultrasound scan demonstrated a 1.8×1.0×1.3 cm lesion along the left upper quadrant of the abdomen and a 1.9×1.2×1.5 cm lesion in the left posterior thorax (Figures 1A, B). All the lesions were within the superficial fascia and without dermal involvement. A CT scan confirmed the ultrasound diagnosis (Figures 1C, D) and showed a new finding of multiple lung metastases. On excision biopsy, the subcutaneous mass of the left abdomen proved to be metastatic ESCC (Figure 2A). The tumor cells were immunohistochemically positive for CK5/6 and P40, compatible with squamous cell carcinoma (Figures 2B, C). Moreover, the tumor cells were also positive for synaptophysin, which indicated neuroendocrine differentiation (Figure 2D). Because the MRI showed progression of the brain metastases, the patient again underwent gamma knife radiosurgery. The patient had previously received docetaxel combined with cisplatin and gemcitabine combined with cisplatin, so he was treated at this time with camrelizumab (200 mg on day 1) and anlotinib (12 mg on days 2–15). Because of progressive backache, a PET/CT scan was performed in March 10, 2021, to confirm whether other organ metastases had occurred; the scan revealed multiple areas of fluorodeoxyglucose uptake and foci in the esophagus, lung, liver, bone, and right adrenal gland, and in the lymph nodes in the mediastinum, abdomen, and bilateral axillary areas. In addition, an intensely hypermetabolic lesion was localized in the left posterior thorax (SUVmax=20.3) (Figures 3A, B). The last time the patient presented to our outpatient service was March 11, 2021, to obtain oxycodone hydrochloride sustained-release tablets; after this time, he was lost to follow-up.




Figure 1 | Ultrasound and CT scan of subcutaneous soft tissue metastases (A–D). (A) Ultrasound scan of subcutaneous soft tissue metastasis in the left upper quadrant of the abdomen. (B) Ultrasound scan of subcutaneous soft tissue metastasis in the left posterior thorax. (C) CT scan of subcutaneous soft tissue metastasis in the left upper quadrant of the abdomen (red arrow). (D) CT scan of subcutaneous soft tissue metastasis in the left posterior thorax (red arrow).






Figure 2 | Biopsy of subcutaneous soft tissue metastasis in the left upper quadrant of the abdomen. (A–D). (A) Squamous cell carcinoma is observed, which infiltrates the adipose tissue. Atypical epithelioid cells are observed in fibro tissue, muscle tissue and adipose tissue. (hematoxylin and eosin, original magnification × 200). (B) Positive CK5/6 immunohistochemical staining in a membranous distribution on the tumor cells (brown) (hematoxylin and eosin, original magnification × 200). (C) Positive P40 immunohistochemical staining (brown) (hematoxylin and eosin, original magnification × 200). (D) Positive synaptophysin immunohistochemical staining in a membranous distribution on the tumor cells (brown) (hematoxylin and eosin, original magnification × 200).






Figure 3 | PET/CT scan of subcutaneous soft tissue metastasis in the left posterior thorax. (A, B). (A) Maximum intensity projection (MIP) image of the whole body demonstrates a large FDG avid nodule in the left thorax (red arrow). (B) Fused PET/CT and CT axial image demonstrates a large FDG avid nodule in the left posterior thorax (SUVmax=20.3) (red arrow).





Discussion

The liver, lungs, bone, and brain are the top four locations for distant metastases of EC (7). Dissemination to subcutaneous soft tissue is a conspicuous rarity. According to a large, retrospective study of 1341 patients with EC, only 25 (1.9%) had metastases to soft tissue, including skeletal muscles and/or subcutaneous fat, among whom seven patients harbored subcutaneous fat metastases (9).

A PubMed search of the English-language literature that reported subcutaneous soft tissue metastases is summarized in Table 1. Most patients in these reports had subcutaneous soft tissue metastases located in the chest wall or abdominal wall, which is in accordance with our case report. A large, retrospective study also confirmed this conclusion and suggested that the top four soft tissue metastases are the abdominal wall followed by the back, thigh, and chest wall (16). Soft tissue metastases are rare because of local soft tissue pH, temperature, and metabolite accumulation (9). We speculate that a specific microenvironment probably existed to facilitate the EC cell settlement into the soft tissue; however, the mechanisms driving this process remain uncertain and require clinical and experimental research to determine. Other questions remain unanswered as well. For example, does the overall incidence of subcutaneous soft tissue metastases among ESCC and esophageal adenocarcinoma (EA) differ? A retrospective study showed different overall incidences of soft tissue metastases among the two subtypes, and the incidence of EA was higher. However, this study concentrated on soft tissue metastases instead of subcutaneous soft tissue metastasis specifically; in addition, the incidence of EA is greater than that of ESCC in Western countries, where this study was conducted. Thus, the study may not accurately reflect the global differences between metastases associated with ESCC versus EA.


Table 1 | Summary of previous studies reporting subcutaneous soft tissue metastases of ESCC.



EC does not always contain only one histological component; EC sometimes comprises two or more components and has multidirectional differentiation abilities (17). One hypothesis about ESCC formation is that the subtype develops from totipotential cells at an early age and then transforms with multidirectional differentiation (18). The patient in our case also exhibited neuroendocrine differentiation. We speculate that ESCC with neuroendocrine differentiation has a unique biologic behavior that may facilitate multiple metastases more easily than ESCC without neuroendocrine differentiation.

The treatment of patients with subcutaneous soft tissue metastases must consider oligometastatic or systemic metastases. Patients with oligometastatic EC could benefit from local radiotherapy (19). If the subcutaneous soft tissue metastasis is solitary and no other organs are involved, radical excision may be considered. However, if the soft tissue involvement is combined with systemic metastases, chemotherapy, immunotherapy, and targeted therapy may play more important roles. To our knowledge, available case reports have not discussed immunotherapy in such patients. In recent years, immunotherapy has played a more critical role in the treatment of ESCC and has offered clinicians an alternative when patients develop resistance to chemotherapy (20). According to the ESCORT study, second-line camrelizumab significantly improved overall survival in patients with advanced or metastatic ESCC compared with chemotherapy (21). ALTER1102 showed that the use of anlotinib significantly improved PFS in previously treated, recurrent, or metastatic ESCC patients, who had received one line, two or more lines chemotherapy compared with placebo (22). Recently, a single arm study of anlotinib in combination with PD-1 inhibitors as second-line or later therapy for advanced or metastatic ESCC have obtained a promising result with an objective response rate (ORR) of 30.0% and a disease control rate (DCR) of 87.5% (23). As such, camrelizumab with or without anlotinib may be considered for patients with subcutaneous soft tissue metastasis of ESCC after first-line or later therapy.



Conclusions

Subcutaneous soft tissue metastases from ESCC are rare. This report highlights the experience of a patient with ESCC that progressed to subcutaneous soft tissue metastases. Clinicians should pay attention to patient symptomatology and administer PET/CT to assist with diagnosis. PD-1 inhibiters with or without anlotinib could be considered as an alternative treatment when metachronous subcutaneous soft tissue metastases occur after first-line chemotherapy or later therapy. Additional study is warranted to investigate the epidemiology, mechanisms, and differences among ESCC and EA with subcutaneous soft tissue metastases. ESCC with neuroendocrine differentiation is a unique subtype of ESCC that warrants more attention from clinicians.
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