
• We present this series of five cases of recurrent PTC in the 
sternocleidomastoid muscle to add to the existing literature 
and to provide more clarity on this uncommon presentation.  

• All primary PTC tumors had HRFs including ETE and 
lymphovascular invasion. These primary tumors also 
exhibited other aggressive characteristics including tall cell 
morphology, positive margins, and genetic features of less 
well differentiated thyroid carcinoma. 

• Our case series is the first to detail the molecular 
abnormalities of intramuscular PTC and opens a new 
avenue of research to better understand the etiologies and 
management of such unusual metastases.

• Papillary thyroid cancer (PTC) is characteristically 
indolent.  However, recurrence remains a major 
concern.The most common site of locoregional 
recurrence is the cervical lymph nodes.  PTC may invade 
cervical muscles by direct extension from the primary 
tumor or local nodal disease. 

• Skeletal muscle metastasis is an extremely rare 
manifestation of disease recurrence. Herbowski et al. 
calculated the probability of detecting follicular and 
papillary thyroid cancer skeletal muscle metastasis to be 
4 out of 1,000,000 cases annually.1,2 The mechanism 
behind isolated cervical muscle metastases not due to 
extranodal extension (ENE), referred to here as 
intramuscular PTC, is not clearly understood.  

• PTC deposits in the infrahyoid strap muscles is a 
predictor of distant recurrence.3 Interestingly, there is 
limited data on patients with intramuscular PTC involving 
the sternocleidomastoid muscle (SCM). 

• In our review of the literature, we only found four patients 
with truly isolated SCM deposits of recurrent PTC;4-7

none of the reports included molecular testing. We add 
five more cases to the literature with detailed pathology 
and molecular analysis. 

• This is a single institutional case series in a tertiary 
referral hospital. 

• Molecular analysis of the SCM metastases was 
performed by Interpace Diagnostics. 
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• In our case series, three of the five patients were found to 
have BRAFV600E and TERT mutations simultaneously, 
which may explain the aggressive disease processes 
detailed above. 

• While LOH in PTC has not been well-explored, LOH on 
chromosome 16p and 18q of anaplastic thyroid cancers 
has been reported.12 Further, LOH has been associated 
with aggressive disease and poor prognosis in other 
malignancies such as gastric, pancreatic, and breast 
cancers. As 3/5 of our patients demonstrated LOH, we 
theorize that these genetic alterations contribute to this 
unique pattern of disease. 
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Case 3. Neck CT reveals a lesion measuring 1.4 x 1.5 x 1.5 cm
within the sternocleidomastoid muscle in the expected location
of the left IV nodal chain (arrow). PET/CT of neck reveals the
lesion within the sternocleidomastoid muscle with SUV of 13.

Case 3. H&E ×40 
magnification: Intramuscular 
focus of metastatic cystic 
PTC demonstrating hobnail 
features. 

• These primary tumors also exhibited other aggressive 
characteristics including tall cell features, positive 
margins, and features of less well differentiated thyroid 
carcinoma. 

• Of the two patients who underwent PET/CT scans, the 
SCM PTC deposit was FDG avid (case 1 and 3). Only one 
patient (case 3) had evidence of systemic disease when 
the intra-SCM was discovered.

• All cases were managed with resection of the metastasis 
along with a cuff of surrounding normal SCM. 

• SCM metastases were positive for the BRAFV600E and 
TERT mutation in three patients and BRAFV600E in one 
patient. Loss of heterozygosity (LOH) was also reported in
three of the five patients.
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1 70/M 6
PTC, tall 

cell variant 3.5 cm*

ETE, 
lymphovascula

r space 
involvement, 

possible 
vascular tumor 

emboli

TT, RAI, 
ND, 368 

PTC, tall cell 
variant ENE

1p17q
BRAF 

V600E,
TERT C124T

2 62/F 13
PTC, 

follicular 1.6 cm* ETE
TT, ND, 

RAI 142 PTC, follicular ENE, necrosis

1p5q
BRAF 

V600E,
TERT C124T

3 72/M 6 PTC 6.5 cm ETE, ENE
TT, ND, 

RAI 150 
PTC, tall cell 
with hobnail necrosis NA

4 57/M 17 PTC NA NA TT, RAI NA
PTC, tall cell 

variant NA

22q
BRAF 

V600E, 
TERT C124T 

5 26/F 3 PTC 4.2 cm, 1 cm ENE
TT, ND, 

RAI 126 PTC, follicular ENE
No LOH, 

BRAFV600E

*positive margins; PTC=papillary thyroid cancer; ETE= extrathyroidal extension; ENE= extranodal extension; TT= total
thyroidectomy; ND= neck dissection; RAI= radioactive iodine; LOH= loss of heterozygosity
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• Skeletal muscle tissue is an uncommon site of metastasis 
due to its high levels of lactic acid, regular movement, and 
dense lymphocyte population.8

• The mechanism of metastasis of previous reported cases 
of recurrent intra-SCM thyroid cancer have been attributed 
to seeding along the FNA biopsy needle tract or 
endoscopic thyroidectomy probe tract.9,10 For our cases, all 
intra-SCM PTC recurrences occurred outside of regions 
that are presumed to be in the needle tract of prior 
biopsies.

• Several studies have elucidated the role of distinct 
mutations in driving thyroid malignancies. An association
exists between BRAFV600E and earlier age at diagnosis, 
advanced TNM stage, presence of ETE, lymph node 
metastases, but no association with distant metastases. 
The presence of BRAF/TERT mutations results in an 
additive effect, showing a greater association with the 
aforementioned characteristics.11

• All SCM PTC deposits were identified in the recurrent 
setting, and presented six to 17 years following initial 
treatment. All primary PTC tumors had high risk histologic 
features (HRFs) (Table 1).
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