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Abstract

BACKGROUND

Lymph node skip metastases are common in lung, breast, and thyroid cancer
patients, but are rare in colon cancer patients. Specifically, lymph node skip
metastases occur in 1%-3% of colon cancer patients. Previous reports have
demonstrated colon cancer skip metastases involving the retropancreatic and
portocaval lymph nodes and Virchow's node; however, reports involving skip
metastases into the left neck lymph nodes and left shoulder skin are extremely
rare, as are related reports of clinical treatment and prognosis.

CASE SUMMARY

A 44-year-old Chinese man was admitted to the hospital for evaluation of
persistent shoulder pain for 3 d and a cutaneous mass (3.0 cm x 2.0 cm) on the left
shoulder. The left shoulder cutaneous mass was excised and bisected, revealing
tissues with a fish-like appearance. The pathologic diagnosis of the cutaneous
mass suggested a signature [CDX-2 (++), CK20 (++), Ki-67 (+) > 50%] of infilt-
rating or metastatic colorectal adenocarcinoma. An enhanced computed tomo-
graphy scan of the abdomen revealed chronic appendicitis with fecal stone
formation, cecal edema, and a pelvic effusion. A colonoscopy revealed a
cauliflower-like mass within the ascending colon area that involved the lumen.
The surface of the ascending colon mass was eroded and bleeding; a biopsy was
performed. The pathologic diagnosis of the colonoscopy biopsy was an ascending
colon mucinous adenocarcinoma. The patient underwent a laparoscopic radical
resection of the right colon based on the pathological diagnosis. The tumor was
5.0 cm x 4.5 cm x 1.8 cm in size and infiltrated the entire thickness of the intestinal
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wall with vascular tumor thrombi. No nerve tissue involvement was noted. The ileum and colon
resection margins were negative. The postoperative pathologic analysis revealed non-metastatic
involvement of ileocecal, pericolic, or peri-ileal lymph nodes. The postoperative medical
examination revealed palpably enlarged lymph nodes in the left neck, and the following color
Doppler ultrasound examination of the neck confirmed enlarged lymph nodes in the left neck.
After surgical resection and pathologic diagnosis, a common pathologic signature consistent with
resected cutaneous mass and right colon was identified, suggesting skip metastasis of left cervical
lymph nodes. The patient was then treated with eight courses of chemotherapy and under follow-
up evaluations for 4 years; currently, no tumor recurrences or metastases have been noted.

CONCLUSION

We report an abnormal skip metastasis involving the left shoulder skin and left neck lymph node
in a patient with ascending colon adenocarcinoma. Specifically, we observed non-metastatic
involvement of the lymph nodes around the tumor site but with metastases to the cervical lymph
nodes. The standard surgical operations were performed to resect the cutaneous mass, tumor
tissue, and cervical lymph nodes, followed by chemotherapy for eight courses. The patient is
healthy with no tumor recurrences or metastases for 4 years. This clinical case will contribute to
future research about the abnormal skip metastasis in colon cancers and a better clinical treatment
design.

Key Words: Colon cancer; Skip metastasis; Skin metastasis; Unknown primary tumor; Case report
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Core Tip: Colon cancer skip metastasis is rare, especially for skin skip metastasis in the left shoulder. Non-
metastatic local lymph node involvement with metastasis to cervical lymph nodes suggested an unusual
mechanism underlying tumor metastasis. Following resection of the primary and metastatic tumor tissues,
the patient has no tumor recurrences and has a good prognosis, which may benefit future clinical treatment
for colon cancer patients with skip metastases.
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INTRODUCTION

Tumor metastasis is commonly found in cancer patients and most correlated with cancer-related deaths
[1]. In this process, the tumor cells escape from the primary tumor site and migrate into distant organs
through the circulatory system. However, the evolution routes and mechanisms of these malignant cells
in tumor metastasis are still unclear[2]. Furthermore, the research on developmental pathways between
lymph nodes and distant organs metastases reveals the distinct genetic lineage diversity and selective
evolutional routes during tumor metastasis[3]. Skip metastasis is defined as distant metastasis of lymph
nodes or organs without the involvement of local lymph nodes; for colon cancers, the occurrence rate of
skip metastasis is between 1% and 3%[4]. Moreover, the limited cohort size of patients with skip
metastasis restrains the systemic studies regarding the pathogenesis and prognosis of colon skip
metastasis[5,6]. In this case, we report a patient diagnosed with ascending colon ulcerative mucinous
adenocarcinoma and skip metastasis to the left shoulder and cervical lymph nodes. Following resection
of the primary and metastatic tumor lesions and oxaliplatin and capecitabine chemotherapy treatment,
this patient is currently tumor-free, suggesting that colon cancer patients with skip metastasis can still
achieve a good prognosis through standardized treatments.

CASE PRESENTATION

Chief complaints
A 44-year-old Chinese man was hospitalized in 2017 for evaluation of a mass involving the left shoulder
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with swelling and pain for 3 d.

History of present illness
No previous history of left shoulder pain or gastrointestinal diseases.

History of past illness
The past medical history was benign. Specifically, the patient did not have hypertension, diabetes, or
cardiovascular disease.

Personal and family history
The patient had no known allergies, a history of surgery, or a family history of colon cancer.

Physical examination

A 3.0 cm x 2.0 cm hard mass was noted on the left shoulder skin with local erythema and swelling,
tenderness, and limited mobility, while no other abnormalities were found during the initial physical
examination; palpably enlarged lymph nodes in the left neck (2.0 cm x 1.0 cm) were identified in the
medical examination after surgical operation.

Laboratory examinations

The coagulation profile, results of liver and kidney function tests, and results from routine urinalysis
were all within the normal range. The routine blood test results were as follows: white blood cells, 10.01
x 10°/L (normal range, 4.00-10.00 x 10°/L); hypersensitive C-reactive protein, 18.28 mg/L (normal
range: 0.00-5.00 mg/L); hemoglobin, 113.00 g/L (normal range: 120.00-160.00 g/L); carcinoembryonic
antigen (CEA), 1.79 ng/mL (normal range: 0-2.5 ng/mL); and CA-125, 13.67 U/mL (normal range: 0.00-
35.00 U/mL). The fecal occult blood test was positive (Table 1). The immunohistochemistry tests of
resected cutaneous mass were CDX-2 (++), CK20 (++), and Ki-67 (+) > 50%, suggesting the infiltrating or
metastatic adenocarcinoma (Figure 1); the immunohistochemistry tests of resected ascending colon
tumor mass were CEA (++), P53 (+), CDX-2 (++), CK20 (+), Ki-67 (+) > 50%, confirming the ascending
colon adenocarcinoma (Figure 2); the immunohistochemistry tests of cervical lymph nodes were CEA
(++), P53 (++), CDX-2 (+), CK20 (+), Ki-67 (+) > 50%, which were in consistent with the previous
diagnostic results (Figure 3), suggesting the skip metastasis of ascending colon cancer. The genetic
testing of the tumor specimen of this patient revealed no KRAS or NRAS mutations, microsatellite
stability, response to 5-fluorouracil, and the absence of PD-L1 expression.

Imaging examinations

B-scan ultrasonography revealed a hypoechoic nodule on the left shoulder without tumorous features.
Enhanced computed tomography (CT) of the abdomen revealed chronic appendicitis with fecal stone
formation, cecal edema, and pelvic effusion (Figure 4A). Colonoscopy revealed a cauliflower-like mass
in the ileocecal area involving the lumen with surface erosions and bleeding (Figure 4B). A color
Doppler ultrasound of the neck revealed several hypoechoic lesions in the left neck with clear borders,

while no obvious medullary echoes were observed, with the largest one being 2.13 cm % 1.34 cm
(Figure 5).

FINAL DIAGNOSIS

The patient was diagnosed with ascending colon ulcerative mucinous adenocarcinoma with skin and
cervical lymph nodes skip metastases, and classified as T4aNOM1a stage IVA, based on the American
Joint Committee on Cancer stages, 8" edition[7].

TREATMENT

This patient underwent a left shoulder skin mass resection after the initial diagnosis in October 2017,
and the pathological finding of the resected mass suggested a metastatic colon adenocarcinoma. We
then performed an enhanced CT of the abdomen and colonoscopy to find a potential primary tumor site
and further identified and pathologically confirmed an ascending colon adenocarcinoma. This patient
underwent laparoscopic radical resection of the right colon in November 2017. The postoperative
medical examination revealed palpably enlarged lymph nodes in the left neck, and the following color
Doppler ultrasound confirmed hypoechoic lesions in the left neck with no obvious medullary echoes,
suggesting a lymph node metastasis. This patient then underwent left cervical lymphadenectomy for
complete removal of the lymph nodes in November 2017, and the pathological test confirmed the
metastasis of ascending colon cancer. After a multi-disciplinary team discussion, the patient received
chemotherapy treatments [oxaliplatin (200 mg ivgtt d1) and capecitabine (1500 mg bid po d1-14), q3w]
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Table 1 Laboratory examinations at the first diagnosis

Data Examination Value Normal range
10/22/2017 White blood cells 10.01 x 10°/L 4.00-10.00 x 10°/L
10/22/2017 Hypersensitive C-reactive protein 18.28 mg/L 0.00-5.00 mg/L
10/22/2017 Hemoglobin 113.00 g/L 120.00-160.00 g/L
10/27/2017 CEA 1.79 ng/mL 0-2.5 ng/mL
10/27/2017 CA-125 13.67 U/mL 0.00-35.00 U/mL
10/23/2017 Fecal occult blood test + -

CEA: Carcinoembryonic antigen.

2017-07154

DOI: 10.12998/wjcc.v10.i23.8262 Copyright ©The Author(s) 2022.

Figure 1 The pathological examination of the left shoulder cutaneous mass. The hematoxylin and eosin and immunohistochemical staining of
resected specimen at x 10 magnification. A: Hematoxylin and eosin; B: CDX2; C: CK20; D: Ki67.

for eight courses, and the dose and treatment plan were adjusted based on the clinical efficacy.

OUTCOME AND FOLLOW-UP

The patient returned to the hospital for evaluation every 3 mo during 2018-2019, and then once a year
until now (Figure 6). The results of contrast-enhanced CT and chest CT revealed no tumor recurrence or
bilateral cervical swollen lymph nodes; the colonoscopy examinations revealed several benign polyps,
and all were removed. The CEA and CA-125 test results have all been in normal ranges since 2018
(Table 2).

DISCUSSION

Skip metastasis refers to metastases to distant lymph nodes without spreading into local lymph nodes
[8], as has been reported in gastrointestinal tumors with cervical lymph nodes, posterior ear lymph
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Table 2 Follow-up evaluation

Data Examination CA-125 (U/mL)  CEA (ng/mL)
9/6/2018 No abnormal CT examinations of chest and abdomen, no palpable cervical lymph nodes. 29.9 1.7
12/26/2018  No abnormal CT examinations of chest and abdomen, no palpable cervical lymph nodes. 19.3 2.04
04/29/2019  No abnormal CT examinations of chest and abdomen, no palpable cervical lymph nodes. 21 1.65
10/10/2019  No abnormal CT examinations of chest and abdomen, no palpable cervical lymph nodes. 31.5 1.78
03/24/2020  No abnormal CT examinations of chest and abdomen, no palpable cervical lymph nodes. 23.4 2.02
03/31/2021  No abnormal CT examinations of chest and abdomen, no palpable cervical lymph nodes. 30.3 1.88
03/23/2022  No abnormal CT examinations of chest and abdomen, no palpable cervical lymph nodes. 28.9 1.33

CEA: Carcinoembryonic antigen; CT: Computed tomography.

Jaishideng®

nodes, or skin metastases[9], and nasopharyngeal cancer with inguinal lymph nodes metastasis[10].
Lymph node skin metastasis occurs with inadequate immune responses of the sinus endothelial cells or
lymph follicles in the para-cancerous lymph nodes[11]. T lymphocytes, among lymphatic sinus
endothelial cells, have an immune-killing effect on cancer cells that have metastasized along with the
lymphatic system, and meanwhile have a filtering effect on the migration and metastasis of cancer cells
[11]. When the functionality of lymphatic sinus lymphocytes is low, free cancer cells can easily
metastasize to distant lymph nodes through the nearby lymph node barrier[11]. In addition, blockage of
tumor thrombi in the adjacent lymphatic vessels will change the direction of lymph flow, and the cancer
cells will metastasize to distant locations through the collateral circulation[12].

Only a few studies on colorectal cancer have focused on the effect of skip metastasis on patient
prognosis, and the results are controversial. Amin et al[7] concluded that skip metastasis in patients with
thyroid cancer has a low level of lymph node metastasis and a low local recurrence rate; while skip
metastasis tumors have strong proliferative activity and high malignancy, leading to a poor prognosis.
In contrast, the results from the study conducted by Shiozawa et al[8] on lung cancer skip metastasis
showed that the prognosis of patients was better than those without skip metastasis. Saha et al[9] also
suggested that skip metastasis did not affect postoperative survival, but further validation of the
conclusion is needed. Moreover, Ho et al[10] reported an association between the number of lymph
nodes resected and lymph node metastasis in 2427 patients with colorectal cancer. The 5-year survival
rates of patients with lymph node metastasis in whom < 7 or = 18 Lymph nodes were removed were
62.2% and 75.8%, respectively (P = 0.02), which suggested that the more lymph nodes resected in
patients with colorectal cancer, the better the prognosis[10].

Herein, we reported skip metastasis in a patient with ascending colon cancer. We hypothesized that
due to low immune surveillance, malignant cells escaped from the immune killing effect of T
lymphocytes within near lymph nodes and metastasized to left cervical lymph nodes via lymphatic
reflux. Notably, we also detected metastasis to the left shoulder skin. We hypothesized that the
metastatic lymph nodes of the left neck were blocked by tumor thrombi, and the malignant cells passed
through the subcutaneous lymphatic network, thus causing metastasis to the left shoulder skin. During
the diagnosis and treatment of this patient, the preoperative diagnosis was inaccurate. The left shoulder
mass was pathologically diagnosed as an infiltrating or metastatic colon adenocarcinoma, the
colonoscopy biopsy was diagnosed as an ascending colon adenocarcinoma based on the pathological
evaluation without the involvement of local lymph nodes, and the imaging excluded liver or lung
metastases; however, skip metastasis and other micrometastases were not sufficiently examined, leading
to an incorrect preoperative diagnosis. Standard tumor markers, CT, and gastrointestinal endoscopy are
insufficient to confirm the diagnosis or staging in patients with skip metastasis. Positron emission
tomography (PET)-CT may be a good choice for a complete and accurate diagnosis of skip metastasis;
specifically, in a patient who undergoes PET-CT examination that confirms metastasis to the left cervical
lymph node, the left neck lymph node and the right colon cancer should be removed at the same time,
which can save time and economic resources as well as improve the prognosis.

The oxaliplatin and capecitabine chemotherapy, which is more convenient and has fewer side effects
than target-based bevacizumab therapy, was selected for treating our patient, given the tumor-free state
of the patient after surgery. Presently, the patient has a good prognosis and has been tumor-free for
nearly 4 years. Therefore, in our clinical case, colon cancer skip metastasis was not a contraindication to
surgery. If the primary tumor and the tumor metastasis can be completely removed in conjunction with
safe and efficacious treatments, a good prognosis can be achieved.
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Figure 2 The pathological examination of the ascending colon tumor mass. A: The resected tumor mass, the scale bar represents 5 cm; B: The
hematoxylin and eosin and immunohistochemical staining of resected specimen at x 10 magnification. HE: Hematoxylin and eosin; CEA: Carcinoembryonic antigen.

CONCLUSION

Skip metastasis in patients with colon cancer is extremely rare. The diagnosis of skip metastasis without
the involvement of regional lymph nodes during primary surgery is still a challenge, which requires
more comprehensive examinations for patients at the risk of skip metastasis. The impact of skip
metastasis on prognosis is still controversial. We reported a good prognosis in a patient after the
complete resection of primary and metastatic tumor lesions and chemotherapy. This case report will
provide more evidence of skip metastasis in colon cancer and facilitate optimal clinical treatment of
similar patients.
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Figure 3 The pathological examination of the cervical lymph node. The hematoxylin and eosin and immunohistochemical staining of resected specimen
at x 10 magnification. A: Hematoxylin and eosin; B: Carcinoembryonic antigen; C: P53; D: Ki67; E: CK20; F: CDX2.

DOI: 10.12998/wjcc.v10.i23.8262 Copyright ©The Author(s) 2022.

Figure 4 The image examination of the abdomen and colonoscopy. A: Enhanced computed tomography examination of the abdomen; the orange arrow

indicates thickening and edema of the ascending colon (ileocecal region); B: Colonoscopy revealed a caulifiower-like mass in the ascending colon; the orange arrow
indicates the ascending colon tumor mass.
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Figure 5 The color Doppler ultrasound image of the left neck.

DOI: 10.12998/wjcc.v10.i23.8262 Copyright ©The Author(s) 2022.

Figure 6 The image of recovered surgical wounds. The orange arrow indicated the wound of resected left shoulder cutaneous mass. The blue arrow
indicated the wound of resected cervical lymph nodes.
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