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Abstract
BACKGROUND
The recognized pattern of cervical lymph node metastasis (CLNM) of papillary thyroid carcinoma involves a stepwise route. Contralateral lymph node skip metastasis is very rare. In addition, the patient in our case report also suffered from a breast carcinoma accompanied by left supraclavicular lymphadenopathy, which made it difficult to distinguish the origin of the CLNM. Based on this case, we recommended that more detailed physical and imaging examinations are needed for patients with uncommon cervical lymphatic metastasis of primary cancer.

CASE SUMMARY
A 53-year-old women was admitted to the hospital for a neck mass in the left cervical region that had existed for 2 mo. The neck mass was suspected to be an enlarged lateral LN originating from papillary thyroid microcarcinoma of the contralateral thyroid lobe, according to ultrasound and ultrasound-guided fine needle aspiration biopsy. The patient underwent total thyroidectomy and radical cervical LN dissection. Postoperative pathology confirmed the diagnosis of papillary thyroid microcarcinoma with contralateral lymphatic skip metastasis. Unfortunately, a breast cancer was discovered 4 mo later, which was accompanied by ipsilateral supraclavicular LN metastasis. She accepted neoadjuvant chemotherapy and subsequent left modified radical mastectomy for treatment. The patient is currently receiving postoperative radiotherapy, and no local recurrence was observed in the 6-mo follow-up after surgery.

CONCLUSION
We present a rare case of papillary thyroid microcarcinoma with contralateral lymphatic skip metastasis and breast cancer with supraclavicular lymphatic metastasis. 
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Core Tip: The recognized pattern of cervical lymph node metastasis (CLNM) of papillary thyroid carcinoma involves a stepwise route. Contralateral lymph node skip metastasis is very rare. In addition, the patient in our case report also suffered from a breast carcinoma accompanied by left supraclavicular lymphadenopathy, which made it difficult to distinguish the origin of the CLNM. Based on this case, we recommended that more detailed physical and imaging examinations are needed for patients with uncommon cervical lymphatic metastasis of primary cancer.


INTRODUCTION
Thyroid cancer and breast cancer (BC) are very common in women[1] and both can involve cervical lymph node metastasis (CLNM). The most common type of thyroid cancer is papillary carcinoma, and papillary thyroid microcarcinoma (PTMC) accounts for the majority of cases. When it comes to multiple primary cancers, such as PTMC and BC, the origin of CLNM needs to be distinguished. CLNM in PTMC is usually related to a relatively poor prognosis, especially for lateral CLNM. The recognized pattern of CLNM of PTMC involves a stepwise route. The first site involved is the central compartment, followed by the ipsilateral lateral lymph node (LN) compartment. The contralateral and the mediastinal LN compartments then follow suit[2,3]. Contralateral LN skip metastasis is very rare. CLNM in BC is usually indicative of a terminal stage. 
Here, we report a rare case of PTMC with contralateral lymphatic skip metastasis and BC with supraclavicular lymphatic metastasis.

CASE PRESENTATION
Chief complaints
A 53-year-old woman presented to the hospital with a neck mass in her left lateral cervical region.

History of present illness
The patient’s symptom started 2 mo prior and she had not received any treatment in that period.

History of past illness
The patient had a free medical history.

Personal and family history
The patient denied any relevant personal family history, particularly for thyroid issues.

Physical examination
A nodule of approximately 0.8 cm in diameter was found in the right lobe of the thyroid gland. It was not tender and easily moved upward and downward when she swallowed. A firm mass of roughly 1.0 cm was palpated in the left lateral cervical region.

Laboratory examinations
Thyroid function and autoimmune antibody were all in normal ranges, except for the anti-thyroid peroxidase (TPO) antibody (787.40 IU/mL; normal range: 0-9 IU/mL). Routine blood indexes were all within normal range. Tests for serum tumor markers, including carcinoembryonic antigen, alpha-fetoprotein, carbohydrate antigen 19-9, CA242, cytokeratin 19 fragment and squamous cell carcinoma antigen, were all negative.

Imaging examinations
Ultrasound (US) examination showed a 7.8 mm × 7.4 mm heterogeneous hypoechoic nodule in the right lobe of the thyroid gland (Thyroid Imaging Reporting and Data System category 4B). In addition, several abnormal LNs were detected in level V; the biggest one being approximately 14.0 mm × 7.0 mm in size (Figure 1).

Further diagnostic follow-up
US-guided fine needle aspiration biopsy was taken for further evaluation. It indicated that the nodule in the right lobe was PTMC, and the LN was malignant. We preliminarily concluded that this patient suffered from PTMC accompanied by CLNM.
The patient underwent total thyroidectomy and radical cervical neck dissection (bilateral central LN and left lateral LN). Postoperative pathology found isolated PTMC in the right lobe, which was also supported by the findings of immunohistochemical analysis [CD56 (partly positive), HBME-1 (negative), galectin-3 (positive), CK19 (partly positive), TPO (negative), Ki67 index (1%)]. Surprisingly, the bilateral central cervical LNs (n = 16) were all disease-free. Metastasis was found, involving one LN in the left level V and one LN in levels III and IV (Figure 2). Immunohistochemical analysis of the metastatic LN in left levels III and IV were positive for galectin-3 and CK19, and were negative for CD56, HBME-1 and TPO. The Ki-67 index of 1% indicted that the left lateral CLNM in levels III and IV had originated from the thyroid. 
No local relapse was found by US at the next 3-mo follow-up. The patient intended to receive iodine-131 therapy; however, she was admitted to our hospital for a large mass in her left breast 1 mo later. Mammography showed a mass of approximately 3.7 cm ´ 2.6 cm in the left breast, which was highly suspicious of malignancy (Breast Imaging Reporting and Data System 5). US also showed several abnormally enlarged LNs in the left axillary, supraclavicular and level V. US-guided core needle biopsy was taken for the breast mass, which revealed infiltrative carcinoma originating from the breast by pathology and immunohistochemical analysis. US-guided fine needle aspiration biopsy was taken for the suspicious LNs, including the left axillary, supraclavicular and level V, which were all determined to be malignant. It was unknown whether the CLNM in the supraclavicular and level V area originated from the thyroid or breast. The patient underwent another thyroid US. Several hypoechogenic structures could be detected in levels IV and V with irregular shape, obscure boundary and unclear lymphatic hilus. The findings were highly suspicious of metastatic LNs, and we first considered origination from the breast (Figure 3). No distant metastasis was found upon further examination.

FINAL DIAGNOSIS
PTMC with contralateral lymphatic skip metastasis and BC with supraclavicular lymphatic metastasis.

TREATMENT
Given that the BC was in an advanced stage (cT2N3M0), the patient underwent four cycles of neoadjuvant chemotherapy with epirubicin (145 mg/m2) and cyclophosphamide (900 mg/m2), followed by four cycles with docetaxel (150 mg/m2). Clinical responses in the breast and LNs were assessed by US after the neoadjuvant chemotherapy treatment, and she was determined to have achieved partial remission. Then, she underwent a left modified radical mastectomy. Postoperative pathology of the breast revealed invasive ductal carcinoma accompanied by a few invasive micropapillary carcinomas and intermediate grade ductal carcinoma in situ. In addition, three of the seventeen LNs were metastatic. The immunohistochemistry profile of the specimen was as follows: estrogen receptor (+, strong, 95%); progesterone receptor (+, strong, 80%); human epidermal growth factor receptor-2 (1+); Ki-67 (15%); androgen receptor (60%); E-cadherin (+); GATA3 (+); mucin (+); cytokeratin 5/6 (-); epidermal growth factor receptor (-); D2-40 (-); and P63 (-).

OUTCOME AND FOLLOW-UP
The patient is currently receiving postoperative radiotherapy for control of the metastatic lesions. At the 6-mo follow-up, US assessment revealed no local recurrence.

DISCUSSION
We have reported, here, the first case of a rare contralateral LN skip metastasis of PTMC accompanied by BC. Bruno et al[4] reported a similar case of contralateral LN skip metastasis in Germany. However, those authors identified the unusual pathway of CLNM, mainly via the detection of high thyroglobulin levels in the wash-out liquid of fine-needly aspiration biopsy. In our case, it was mainly based on the postoperative immunohistochemical findings. 
We raised two hypotheses for this kind of phenomenon. First, there may be unknown cervical LN drainage pathways. Second, there may be occult PTMC in the left lobe. A previous study reported cases of occult PTMC without detection of the primary tumor[5,6]. In one, Yamashita et al[5] hypothesized that the primary tumor was PTMC of less than 5 mm, as it was difficult to prepare slices of pathological specimens thinner than 5 mm.
Our patient, described herein, had developed cancers of PTMC and BC. However, the US-fine needle aspiration biopsy of LNs in the supraclavicular and level V areas failed to show the origin of her metastasis, which was crucial information. We hypothesized that they had originated from the BC instead of PTMC, for the following reasons. First, the most common sites of lateral CLNM in PTMC are levels II to IV. CLNM in level V is comparatively rare[7,8]. Second, the metastatic LNs of PTMC may show specific features, such as microcalcifications and cystic appearance, on US[9], which was not observed in our patient. Third, the size of the metastatic cervical LNs obviously decreased after neoadjuvant chemotherapy for BC.
Although most PTMC diagnoses have an excellent prognosis due to its indolent nature, some tend to be aggressive and are related to a poor prognosis[10]. The PTMC in our patient was T1aN1bM0 (IVa) stage according to the American Joint Committee on Cancer/Union for International Cancer Control TNM staging system[11]. Therefore, radical therapy was recommended. Because PTMC usually has a high incidence of multifocality and the presence of contralateral abnormal LNs[10], we could not exclude the existence of occult PTMC in the left lobe preoperatively. The patient underwent total thyroidectomy instead of lobectomy for complete resection of malignant tumors that allowed subsequent radiotherapy. Furthermore, prophylactic central compartment bilateral neck dissection was conducted for the presence of clinically involved lateral LNs (cN1b) as recommended by the 2015 American Thyroid Association guidelines[11]. However, a longer follow-up time was needed to learn the long-term prognosis of this patient. The BC was in a terminal stage as soon as it was discovered. In fact, it may have been discovered earlier if a more detailed examination had been performed at her first visit. The level V metastatic LNs discovered in the first surgery were not evaluated by further immunohistochemistry and were assumed to also be contralateral skip metastatic LNs. However, we cannot exclude that it may have originated from BC. 

CONCLUSION
Here, we describe a case of PTMC with contralateral lymphatic skip metastasis and BC with supraclavicular lymphatic metastasis, which has rarely been reported in the literature. Both thyroid cancer and BC may involve CLNM. The characteristics of US, more detailed immunohistochemistry examination findings, and knowledge of the sites of CLNM may help to distinguish the origin of CLNM. In addition, when it comes to uncommon CLNM of the primary cancer, a more detailed examination such as by head-neck computed tomography, chest computed tomography and physical examination is strongly recommended.
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Figure 1 Ultrasound showed a nodule in the right thyroid lobe and an abnormal lymph node in left level V. A: A 7.8 mm × 7.4 mm heterogeneous hypoechoic nodule with obscure boundary and hyperechoic punctuations was observed in the middle and upper part of the right lobe of the thyroid gland; B: A hypoechogenic structure could be detected in level V, which was approximately 14.0 mm × 7.0 mm in size, with irregular shape, obscure boundary, heterogeneous echo, and unclear lymphatic hilus.
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Figure 2 Hematoxylin and eosin staining of the right thyroid nodule and lymph node in left levels III and IV. A: Papillary thyroid microcarcinoma in the right thyroid lobe; B: Lymph node metastasis in left levels III and IV. Magnification: 800 ×.
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Figure 3 Ultrasound for the abnormal lymph nodes in the left supraclavicular and level V areas. Several hypoechogenic structure were detected in the left supraclavicular and level V areas, one of which was approximately 10.1 mm × 6.5 mm in size with unclear lymphatic hilus.
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