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Introduction  

Papillary thyroid carcinoma (PTC) commonly spreads 
through the lymphatics to nearby cervical lymph nodes (1). 
Distant metastatic spread is rare (2–3%) and spread to the 
axillary lymph nodes is even more rare, scarcely described in 
the literature. Locoregional spread from PTC to the axillae 
can be associated with cervical bulky lymph node disease 
and/or skin involvement, altering lymphatic drainage. We 
propose these pathways demonstrate axillary lymph node 
involvement (ALNI) in PTC to be locoregional disease, 
rather than distant metastasis, the management of which 
may have significant therapeutic implications. We report a 
case of classic type PTC with extensive cervical lymph node 
involvement, local extension to the skin of the neck and 
bilateral ALNI without evidence of distant disease. 

Case presentation

The patient is a 71-year-old man with no known family 
history of endocrinopathies or thyroid carcinoma, and 
no exposure to radiation, who initially presented with 
an enlarging midline neck mass found to be intimately 
associated with the skin. A CT of the neck showed a 5 cm 
× 8.5 cm × 7 cm heterogeneous mass in the low anterior 
neck inseparable from the enlarged multinodular thyroid 
gland in addition to bilateral level IV, left level II, and left 
intraparotid lymphadenopathy (Figure 1). Fine needle 
aspiration (FNA) of the mass was consistent with PTC, 
classic type. A PET/CT showed a PET-avid anterior 
midline neck mass, involved skin, with associated bilateral 
cervical lymphadenopathy in addition to bilateral axillary 
adenopathy (Figure 2A,B). On physical exam, the patient 
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had a palpable level I 2.5 cm mass in the left axilla and no 
distinct palpable masses in the right axilla to correlate with 
PET/CT scan findings. FNA of the left axilla mass was 
consistent with thyroid carcinoma. The patient underwent 
a total thyroidectomy, central and bilateral modified 
radical neck dissection, and, separately, bilateral axillary 
dissection. Final pathology was consistent with classic PTC 
with lymphatic invasion and 28 of 82 lymph nodes positive 
for PTC and extra-nodal extension (pT4aN1b). Axillary 
pathology showed metastatic PTC in 3 positive lymph 
nodes on the right and 5 positive lymph nodes on the left. 
After surgical resection, the patient began radioactive iodine 

(RAI) therapy. He remains disease free 1 year later. 

Discussion

PTC is the most common type of well differentiated thyroid 
carcinoma, and has a propensity for lymphatic metastasis, 
but extremely rare distant hematogenous spread. Regional 
lymph nodes at risk are central neck (level VI), lateral 
neck (usually levels II–V), and top mediastinal (level VII). 
Clinically relevant cervical lymph node macrometastases is 
estimated to occur in 20–50% of patients (1-4) while less 
significant micrometastases (2 mm) occur in up to 90% of 
patients with PTC (3,5,6). Meticulous surgical resection of 
all macroscopic disease remains the mainstay of treatment 
for PTC. By American Thyroid Association 2015 guidelines, 
near-total or total thyroidectomy in addition to resection of 
all gross cervical nodal metastatic disease is recommended to 
both clear the tumor burden and optimize the use of adjuvant 
therapies such as RAI or novel systemic therapies (6). 

However, management and surgical strategy becomes 
challenging when lymph node basins outside of levels I–VII 
are involved. Axillary lymph node metastasis is considered 
distant lymph node involvement, implies hematogenous 
spread, and thus it is stage 4 disease (6). Most cases reported 
in the literature present ALNI in the setting of recurrent 
disease and accompanying other foci of distant metastatic 
disease. In this setting, ALNI naturally is considered part of 
the distant disease process and stage 4 disease (7-10). Our 
patient’s clinical presentation is that of ALNI synchronous 
with his primary disease, with two characteristics that 
may offer an anatomical explanation and paradigm of 
ALNI as extension of loco-regional disease as opposed to 
hematogenous spread. 

Figure 1 CT of the neck showing a heterogenous 8.5 cm mass in 
the low anterior neck.

Figure 2 PET/CT showing PET-avid anterior midline neck mass involving the skin (A) and PET-avid axillary lymph node (B). 
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The first clinically important feature is skin involvement. 
Once skin is involved, lymphatic drainage of tumor in 
the skin follows patterns similar to melanoma. Lymphatic 
spread from head and neck melanoma is remarkably 
variable and robust, with one report estimating multiple 
lymph node basins involved in 66.7% of patients (11). 
Patterns of lymphatic drainage can be complex and 
variable (12). In a study of such drainage patterns utilizing 
lymphoscintigraphy, Fitzgerald et al. defined a subset of five 
patients with head and neck melanoma and bilateral axillary 
sentinel nodes, demonstrating that both nodal basins are 
locally accessible (11). 

Such complex relationships of lymph node drainage 
from axial tumors have been better elucidated in the 
breast and head and neck cancer literature. Kiluk et al. 
demonstrated in patients with contralateral axillary nodal 
involvement, 77% of patients had dermal involvement of 
the breast primary (13). Lymphoscintigraphy demonstrates 
lymphatic drainage outside the axilla in about 20–30% of 
breast cancer patients, particularly when the radiolabel is 
injected intraparenchymally (14). Lymphatics from skin of 
the chest wall may indeed be visualized crossing the midline 
after injection of isosulfan blue dye or lymphoscintigraphy 
as well, illustrating the anatomic connections to the 
contralateral chest (15). This concept has further been 
demonstrated in head and neck squamous cell carcinomas 
(SCC). In fact, Kowalski et al. identified that axillary 
metastases were found at autopsy in 2–9% of patients 
who died of head and neck SCC, and these findings were 
frequently in association with skin implantation by the 
primary SCC (16).

The second important clinical feature of our case is the 
extensive burden of disease in the cervical lymph nodes, 
potentially altering lymphatic drainage. Lymphatic drainage 
can be altered by malignant obstruction due to bulky 
disease, and/or by previous surgery, scarring or radiation. It 
has been proposed that when nodes in the jugulo-subclavian 
confluence are involved with carcinoma and lymphatic 
flow is obstructed, disease spreads retrograde along the 
transverse cervical lymph nodes in the supraclavicular 
region (17). These retrograde pathways of lymphatic 
drainage can culminate in axillary lymph node metastasis. 
In breast cancer, similar to PTC, contralateral axillary 
lymphadenopathy is often associated with patients that have 
undergone a previous lymph node dissection, had radiation 
or had extensive bulky disease (18-20). Similarly in cases of 
SCC of the head and neck with axillary metastases, risks of 
axillary metastases include extensive burden of disease in 

the neck, as well as previous surgery and radiation (16,21).
In light of the aforementioned literature, anomalous 

spread of cancer to the axilla from axial tumors (head, neck 
and trunk) may represent limited locoregional disease or 
may occur in the setting of distant metastatic disease. This 
notion has been difficult to study in any cancer setting 
given the rarity of the presentation. With regards to 
PTC, lymphatic spread to the axilla is exceptionally scarce 
and only a handful of case reports in the literature exist  
(7-10,17,22,23). However, amongst these reports exist 
patients with very long disease free intervals prior to their 
axillary recurrences and a small subset without additional 
organ involvement (17) as in our patient. Such patients 
suggest that there may be a window of local extension to 
axillary lymph nodes prior to systemic involvement, whereby 
complete surgical resection represents a curative approach. 
Furthermore, taking into account the biology of classic 
type PTC, hematogenous spread is extremely unlikely. 
Immediate assumption of ALNI as stage IV can result in 
undertreatment. However, recognizing that ALNI can be a 
reflection of anatomic changes in lymphatic drainage due to 
skin involvement and bulky lymphadenopathy rather than 
hematogenous spread can explain ALNI in an otherwise 
biologically indolent cancer. Our case and literature review 
highlights risk factors for axillary metastasis which include 
skin involvement, bulky cervical lymph node disease, 
previous surgery and radiation. In these high-risk patients, 
appropriate staging should include a PET/CT scan. We 
recognize the same patients who are at risk for axillary 
metastasis are also at higher risk for distant metastatic 
disease and thus must be correctly evaluated. In the absence 
of distant metastatic disease, a standard axillary dissection 
should be performed to render the patient disease-free with 
curative intent, and may provide a survival advantage. In the 
setting of distant metastatic PTC, completeness of surgical 
resection of all accessible loco-regional disease remains 
exceptionally important to facilitate effectiveness of RAI 
treatment. Hence, even in the metastatic setting, a standard 
axillary dissection should be performed.
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