
© Gland Surgery. All rights reserved.   Gland Surg 2021;10(3):1147-1153 | http://dx.doi.org/10.21037/gs-20-815

Introduction

Papillary thyroid carcinoma (PTC) has an indolent course 
and a reasonably good prognosis, with 10-year cancer-
specific survival greater than 90% (1). However, diffuse 
sclerosing variant-PTC (DSV-PTC), a major histologic 

subtype of PTC, accounts for approximately 0.5–5.3% 
of all the PTC cases and often exhibits more aggressive 
characteristics, such as larger tumor size, extrathyroidal 
extension, and extensive lymph node metastasis (LNM), 
compared to typical PTC (2). The incidence of LNM may 
be present in 30–80% of patients at the time of diagnosis, 
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which is a risk factor for local recurrence (3). In particular, 
axillary lymph node metastasis (ALNM) indicates a poor 
prognosis when combined with multi-organ metastasis (4,5). 
Since Mizukami et al. (6) first reported ALNM in thyroid 
cancer in 1993, a total of 23 cases have been reported in the 
literature to date. 

Carbohydrate antigen (CA), such as CA 19-9, have 
been widely utilized for gastrointestinal malignancy 
screening since their discovery for colorectal tumors by 
Koprowski in 1979 (7). However, carbohydrate antigen-
based screening is not the “gold standard” for any 
special tumor. Recent clinical investigations have shown 
that carbohydrate antigen levels can also be elevated in 
other systemic disorders such as lung cancer, pulmonary 
sequestration, and hepatobiliary diseases (8,9). To the best 
of our knowledge, high serum CA 19-9 and CA 242 levels 
rarely occur in thyroid cancers. 

Herein, we briefly present a case of ALNM from DSV-
PTC with elevated CA 19-9 and CA 242. We extensively 
reviewed all related reports, aiming to improve our 
understanding of this disease. Here, we present the following 
case in accordance with the CARE reporting checklist 
(available at http://dx.doi.org/10.21037/gs-20-815).

Case presentation

A 47-year-old woman presented with a mass in the 
left neck that had developed 2 months prior, with no 
previous radiological exposure and family history. Physical 
examination was normal except for multiple hard masses 
palpated in the neck and left axilla. Ultrasound revealed 
diffuse calcification and hypoechoic nodules in the thyroid, 
with a TI-RADS 5 classification, highly suggestive of 
malignancy (Figure 1A). Additionally, multiple enlarged 
lymph nodes were found to be fused together in the neck, 
bilaterally, and in the left axilla (Figure 1B). Contrast-
enhanced computed tomography (CT) identified multiple 
nodules with heterogeneous reinforcement, which also 
appeared on 18F-fluorodeoxyglucose positron emission 
tomography/computed tomography (18F-FDG PET/CT), 
with diffuse hypermetabolic FDG accumulation (Figure 
1C,D,E). There was no evidence of any malignant lesions 
in the lungs, breast, and gastrointestinal regions. The 
patient underwent gastrointestinal endoscopies to exclude 
the possibility of digestive malignancies. Serum CA 19-9 
and CA 242 levels were elevated to 1,110.0 kU/L (normal  
<37 kU/L) and 50 kU/L (normal <20 kU/L), respectively. 
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Figure 1 Preoperative imageological data. Ultrasound images: (A) diffuse calcifications, irregular shapes, and obscure boundary are seen 
in the left thyroid lobe, 4.3 cm × 2.3 cm × 3.5 cm in size; (B) a hypoechoic, large, and multinodular confluent mass found in the left axillary 
region, 3.2 cm × 3.0 cm × 2.0 cm in size. 18F-FDG PET/CT images: (C) hypermetabolic FDG accumulation in thyroid corresponding to (A) 
images; (D) hypermetabolic FDG accumulation in left axilla corresponding to (B) images; (E) whole body metabolism images.
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Levels of thyroid peroxidase antibodies (TPO-Ab) and 
thyroglobulin antibodies (TG-Ab) were elevated to  
1,300 kU/L (normal <60 kU/L) and 325.6 kU/L (normal 
<60 kU/L), respectively.

The origin of the axillary mass remained unclear until 
biopsy and immunohistochemistry (IHC) examination, 
which confirmed ALNM from the thyroid neoplasm. 
Thereafter, the patient underwent total thyroidectomy 
(TTx) and bilateral modified neck dissection combined 
with left supraclavicular and axillary lymph node dissection 
(ALND) (Figure 2). The histopathological report revealed 
a 5.5 cm DSV-PTC invading into the striated muscles, 
with metastatic malignancies in 18 of the 45 cervical lymph 
nodes (CLNs) and in 52 of the 63 axillary lymph nodes 
(ALNs) (Figure 3). According to the 8th revision of the 
TNM staging system (10), the patient was classified as 
T3bN1bM1, stage II. While neither BRAFV600E mutation 
nor RET/PTC rearrangement were detected by Next 
Generation Sequencing, the malignancies were positive for 

TP53 mutation. 
Postoperatively, TG-Ab was still positive, but it dropped 

down to 90.6 kU/L one month later. Serum thyroglobulin 
level (Tg) was maintained under 0.04 U/mL in thyroid 
stimulating hormone-suppressive doses. The stimulated Tg 
level (sTg) was 1.72 U/mL before the patient received 131 
iodine (131I) radiotherapy at 100 mCi with a poor response; 
the 131I scan showed no abnormal uptake throughout the 
whole body. The patient was followed-up with regular 
observation due to the advanced disease but developed 
regional recurrences at the 5th and 8th months after the 
first operation, respectively. Ultrasound detected the 
suspicious lymph nodes in the non-operated areas, involving 
the bilateral neck, where no abnormalities were found in 
the preoperative imaging examinations, and the biopsy 
confirmed lymph node recurrence, both of which were 
managed by therapeutic surgery. 

It is worth noting that the serum CA 19-9 and CA 
242 levels dramatically declined to 510.8 kU/L and 38.3 

Figure 2 The surgeon individually customized a three-incision treatment for the patient. (A, B) Intraoperative views of the three incisions: 
the left axillary, the neck and the left supraclavicular; (C) surgical specimen of left axillary lymph nodes; (D) postoperative view of the 
incisions.
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kU/L, respectively, 1 day after the initial surgery. They 
returned to normal levels 2 month later and have remained 
stable over the two-year follow-up, despite two regional 
recurrences during survival with disease (Figure 4A). 
Similarly, Tg and Tg-Ab showed a continuous downward 
trend postoperatively, indicating that these indexes may 
no longer be of significance in monitoring the recurrence 
status (Figure 4B). All procedures performed in this study 
involving human participants were in accordance with the 
ethical standards of the institutional committee, and with 
the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

In patients with ALNM, evaluating the pathological 
nature of the ALNs and tracing the origin of the primary 

tumor are the principal concerns for clinicians. ALNs are 
common metastatic areas for breast cancers and pulmonary 
neoplasms, the possibilities of which need to be excluded. 
Abnormally high serum CA 19-9 and CA 242 levels, 
however, suggest the possibility of additional digestive 
malignancies. 

The mechanism of ALNM in thyroid neoplasms has 
not been elucidated; however, it is probably associated with 
the biological behavior of DSV-PTC and the anatomical 
structure of the neck. First, invasion and metastasis are 
features of DSV-PTC. Cherean et al. (11) demonstrated 
that the rate of LNM in patients with DSV-PTC (80.3%) 
was higher than that in patients with typical PTC (48.9%, 
P<0.01). In addition, the 10-year recurrence-free survival in 
DSV-PTC was only 57.5% (12). In this case, the surgeon 
observed intraoperatively that the tumor had invaded the 
surrounding striated muscles and tissues. The area of LNM 
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Figure 3 The pathologic microphotograph of thyroid tumor. (A,B) HE staining shows diffuse sclerosing variant-papillary thyroid 
carcinoma (magnification 40×, 100x). (C) Negative immunohistochemistry staining for CA 19-9 (magnification 40×). (D) Positive 
immunohistochemistry staining for PAX8 (magnification 100×).
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was extensively distributed across the six cervical levels, from 
I to VI. The number of LNMs reached 70, with the longest 
diameter of metastatic foci being greater than 3 cm. It is 
notable that the TP53 mutation, which is predominantly 
altered in anaplastic thyroid carcinoma, was detected in 
the primary lesion, explaining both its aggressive behavior 
and reduced iodine uptake (13). Second, the normal neck 
lymphatic circulation is centripetal in nature, with the 
jugular and subclavian lymphatic trunk merging into the 
thoracic duct and injecting into the venous angle. When a 
tumor invades the venous angle along the lymphatic ducts 
or when there is regional tissue fibrosis caused by previous 
surgery and radiotherapy, there is destruction of normal 
anatomical structures, causing compression and blockage in 
the lymphatic circulation. This could result in retrograde 
dissemination of the tumor cells to the supraclavicular and 
axillary areas (14,15).

There are 23 cases of thyroid neoplasms metastasizing to 
ALNs reported in the literature (Table S1). Of these, PTC 
was the most common type with 14 cases, including various 
pathological subtypes, such as tall-cell (15), follicular (5,16), 
and poorly differentiated types (4,14). Of the total, six 
patients developed ALNM at the time of diagnosis and 17 
patients presented with recurrences many years later. The 
progression of metastases is obscure and undetectable, with 
a median time of recurrence of 6 years and a maximum of 
20 years (17). Patients with additional distant metastases 
represented 73.9% of the cases, including metastases to 
the mediastinum (10 cases, 43.5%), lung (8 cases, 34.8%), 
bone (4 cases, 17.4%), liver (2 cases, 6.7%), and breast (2 
cases, 6.7%). Most scholars believe that surgery combined 
with adjuvant therapy is the most effective treatment for 
ALNM in thyroid malignancies. Early surgical procedures, 
including TTx and ALND, following early detection, 
may significantly improve the quality of life and reduce 
recurrences. Krishnamurthy et al. (15) recommended 

external beam radiotherapy for the axillary region, and 
Cummings et al. (5) and Ozdemir et al. (18) chose targeted 
therapy and chemotherapy as alternatives for advanced 
distant metastases. However, the therapeutic effect of these 
interventions has not been confirmed. According to the 8th 
revision of the TNM staging system (10), the patient in our 
case was classified as T3bN1bM1, stage II. Owing to the 
early personalized therapy provided, the patient survived 
disease-free during the two years of follow-up.

Elevated levels of CA 19-9 and CA 242, which have a 
high specificity for pancreatic cancer and hepatobiliary 
disease, are extremely rare in PTC, and the mechanism 
underlying the elevation of these antigens still needs to 
be explored. Some authors have speculated that it may 
be caused by the anaplasia of PTC cells. Once the tumor 
is dedifferentiated, it may indicate a poor prognosis. In a 
reported case of PTC with lung metastasis, the metastatic 
tumor cells showed poorly differentiated morphology, 
and serum CA 19-9 levels were observed to increase with 
the progression of lung metastases and, subsequently, 
to decrease after regional lung resection (19). A case 
reported by Yamaguchi et al. (20) showed that serum CA 
19-9 levels increased to 2,228 pg/mL with rapid spread to 
the whole body; postmortem examination hypothesized 
that extensive undifferentiated lesions in the thorax and 
peritoneum could be the source of CA 19-9. Interestingly, 
in the present case, IHC for CA 19-9 showed negative 
results in primary lesions and axillary metastasis foci, 
with no tissue showing anaplasia (Figure 3). The half-
time of the carbohydrate antigen is approximately  
14 h (9). Correspondingly, serum CA 19-9 and CA 242 
levels declined by half on the day after surgery, fell to 
normal levels in the first month, and remained stable 
for up to two years of follow-up, indicating that the CA 
19-9-derived lesion had been completely removed. After 
ruling out common sources of digestive tract malignancies, 

Figure 4 The timeline figures of (A) serum CA 19-9 and CA 242 levels and (B) TG-Ab and Tg levels.
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we concluded that the antigens originated from the  
DSV-PTC. 

In conclusion, this is the first report of elevated serum 
CA 19-9 and CA 242 levels in a patient with DSV-PTC 
and ALNM. This case indicates that CA 19-9 and CA 242 
are not specific markers of digestive cancers and could be 
potential diagnostic markers for a particular type of thyroid 
carcinoma. In addition, an understanding of the mechanism 
of ALNM in PTC will clarify the correlation between 
the biological behavior of the tumor and the anatomy. 
Finally, diagnostic modalities, such as ultrasound and CT, 
and timely treatment may be of significance in improving 
prognosis.
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Table S1 Cases summary of thyroid tumors with axillary lymph node metastasis

Author
Published 
time

Country Age/Sex
Histopathology 
(subtypes)

Presence of 
ALNM (yrs)

Sites of metastasis Therapy Prognosis

Present case China 42/F DSV-PTC Concurrent ALN, SCLN TTx + ALND + TSH 
Suppression + 131RI

DFS

Prabhu (21) 2018 India 47/M FTC (Hürthle Cell) Recurrence (17) ALN TTx + ALND + TSH 
Suppression + 131RI

N/A

Jung (22) 2015 South Korea 49/F MTC Recurrence (7) ALN, Breast TTx + ALND + MRMT DFS

Ozdemir (18) 2015 Turkey 42/M MTC Recurrence (3) ALN, Mediastinum, lung, 
cervical vertebra, vessel

TTx + ALND + Target 
therapy + Chemotherapy

N/A

Cummings (5) 2014 America 56/F PTC (Follicular cell) Recurrence (8) ALN, lung, liver, rib TTx + ALND + Target 
therapy

Survival with disease

America 58/M MTC Recurrence 
(0.25)

ALN TTx + ALND + Target 
therapy

Survival with disease

Wei (23) 2013 China 46-73/M; F PTC (5 cases);  
FTC (l case)

Concurrent; 
Recurrence

ALN, Mediastinum  
(6 cases), Lung (2 cases)

TTx + ALND + TSH 
Suppression + 131RI

DFS (5 cases)/ Death 
(1 case)

Chiofalo (24) 2012 Italy 65/M FTC (Hürthle/signet 
ring cell)

Concurrent ALN, Bone, Liver TTx + ALND + TSH 
Suppression + 131RI

Survival with disease

Elboga (25) 2012 Turkey 64/M PTC Recurrence (14) ALN, SCLN TTx + ALND N/A

Damle (16) 2011 India 37/M PTC (Follicular cell) Recurrence (2) ALN, Lung TTx + TSH Suppression + 
131RI

Survival with disease

Krishnamurthy (15) 2011 India 64/F PTC (Tall cell) Recurrence (6) ALN TTx + ALND + TSH 
Suppression + 131RI

DFS

Angeles (26) 2009 Mexico 58/F PTC Recurrence (17) ALN, Breast TTx + ALND + MRMT + 
131RI

N/A

Kepenekci (17) 2009 Turkey 63/F PTC Recurrence (20) ALN TTx + ALND N/A

Nakayama (14) 2007 Japan 21/M PTC (Partial poorly) Concurrent; 
Recurrence (6)

ALN, Mediastinum, Lung TTx + ALND + TSH 
Suppression + 131RI

Survival with disease

Ers (27) 2006 Belgium 62/F PTC Recurrence (5) ALN, SCLN, Mediastinum TTx + ALND + 131RI DFS

Koike (4) 2004 Japan 46/F PTC (Partial poorly) Recurrence (5) ALN, Distant metastasis TTx + ALND + 131RI Death (8 months after 
recurrence)

Lal (28) 2003 America 59/M MTC Concurrent ALN, Mediastinum, Lung TTx + ALND Death (8 months after 
diagnosis)

Minagawa (29) 2002 Japan 52/M MEC Concurrent ALN, Thoracic vertebra, 
Lung

Radiotherapy + 
Chemotherapy

Death (2 months after 
diagnosis)

Mizukami (6) 1993 Japan 58/M MAC Recurrence 
(0.58)

ALN N/A N/A

F, female; M, male; PTC, papillary thyroid carcinoma; DSV-PTC, diffuse sclerosing variant-PTC; FTC, follicular thyroid carcinoma; MTC, medullary thyroid carcinoma; MEC, 
mucoepidermoid carcinoma; MAC, mucin-producing poorly differentiated adenocarcinoma; ALN, axillary lymph node; SCLN, supraclavicular lymph node; TTx, total thyroidectomy; 
ALND, axillary lymph node dissection; TSH, thyroid stimulating hormone; 131RI,131 radioiodine therapy; MRMT, modified radical mastectomy; DFS, disease-free survival; N/A, not 
available.
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