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Introduction
Papillary Thyroid cancer (PTC) is the most common malig-
nancy encountered by endocrine surgeons accounting for up to 
85% to 90% of all thyroid malignancies.1 Nodal micrometasta-
ses are commonly seen in over 90% of PTC cases, with approx-
imately 20% to 30% of patients having pathological lymph 
nodes on preoperative ultrasound imaging.2 Parathyroid 
metastases appear to be an uncommon phenomenon however 
are likely to be underdiagnosed due to routine parathyroid 
gland preservation during thyroidectomy to prevent post-oper-
ative hypocalcaemia.3 In this case report we present a patient 
who had PTC metastasis to a parathyroid gland.

Case
A 63-year-old euthyroid woman was referred by her GP with a 
3-month history of a left sided neck swelling. Ultrasound of 
the neck revealed a large solid hypoechoic lesion in the left 
hemithyroid with a broad-pushing front expanding the thyroid 
capsule, measuring 3.2 cm × 3.6 cm × 3.8 cm. Suspicious lymph 
nodes were also identified in level II as well as the central com-
partment of the neck. Fine needle aspiration (FNA) biopsy 
confirmed metastatic papillary thyroid carcinoma with involve-
ment of cervical lymph nodes (Figure 1).

She had no prior history of surgery or neck radiation and no 
family history of thyroid or other endocrine disease. Her medi-
cal history included hypertension and impaired glucose toler-
ance testing (IGTt). She is a current smoker. There was no 
history of immunocompromised medical conditions or immu-
nosuppressive drugs.

She underwent total thyroidectomy, central compartment 
lymph node dissection and selective left neck (levels IIA-IV) 
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Figure 1. HE stained sample of the papillary thyroid carcinoma.

https://uk.sagepub.com/en-gb/journals-permissions
mailto:brian.osullivan@ccdhb.health.nz
mailto:brian.osullivan@ccdhb.health.nz


2 Clinical Pathology 

lymph node dissection. Neither of the left superior or left infe-
rior parathyroid glands were definitively identified. Both right 
parathyroid glands were clearly identified, well vascularised 
and preserved.

Final pathology confirmed a 45 mm low grade conventional 
type papillary carcinoma in the left thyroid lobe with micro-
scopic extension into perithyroidal soft tissue focally and into 
the adjacent left parathyroid gland (Figures 2 and 3). Thyroid 
capsular and vascular invasion were also present. The back-
ground thyroid parenchyma showed features suggestive of 
Hashimoto’s thyroiditis (Figure 2(a)). Immunohistochemistry 
was positive for BRAFv600E (Figure 4). A 10 mm focus of 
conventional type papillary thyroid cancer was seen in the right 
thyroid lobe. Six of the nineteen left sided lymph nodes excised 
were positive for metastatic disease. Final pathological staging 
was pT3a, N1b, Mx

Discussion
Metastasis to the parathyroid gland from primary thyroid can-
cer is poorly understood and likely an underdiagnosed phe-
nomenon due to the routine practice of preserving parathyroid 

glands during thyroidectomy to prevent post-operative hypoca-
lacaemia.3 To our knowledge we report the first published  
case of PTC metastasis to the parathyroid gland in New 
Zealand or Australia.

Six different series describing this phenomenon have been 
published; 1 from Greece,3 1 from Saudi Arabia,4 1 from Italy6 
and 3 from Japan.5,7 These studies suggest a predominance in 
women; however, it must be noted that the sample size is very 
small. A 2012 retrospective review in the World Journal of 
Surgical Oncology by Chrisoulidou et  al3 described a 0.5% 
incidence of parathyroid gland involvement in thyroidectomy 
patients (10 of 1770) This increased to 3.94% when looking  
at cases where the parathyroid gland was excised (10 of 254 
cases).3 Similarly, Al Qahtani et  al, reported a prevalence of 
1.94% of cases with parathyroid metastasis over all but 8.38% 
in those who had a parathyroid gland excised.4 Kakudo et al5 
found the prevalence to be 3.9% increasing to 7.9% when only 
parathyroidectomy samples were included. These studies sug-
gest the prevalence is likely to be higher than recognised and 
that in many cases parathyroid gland thyroid metastasis may be 
left in situ with parathyroid gland preservation.

Parathyroid gland metastasis from thyroid cancer is thought 
to occur via 2 main potential pathways.3 Infiltration of tumour 
through the thyroid capsule with direct invasion to the adjacent 
parathyroid gland tissue is the most common. Histological fea-
tures of haematogenous spread with foci of metastatic spread 
are also described although less common.7

Papi et al6 found the most predominant form of spread was 
through direct invasion (6 of 10 cases). This is in keeping 
with our patient, seen in the pathological specimen (Figures 2 
and 3). Extension of the primary tumour through an inter-
vening pseudocapsule was also described but found to be less 
common. One patient in the study exhibited both types of 
metastatic spread.

One of the most important points of discussion around this 
case is the impact, if any, parathyroid gland metastasis has on 
disease severity and outcomes for the patient. PTC usually fol-
lows an indolent course with an excellent 5-year survival rate.1 

Figure 2. HE stained sample at low (a) and high (b) power magnification showing direct invasion of PTC (vertical arrow) into perithyroidal soft tissue and 

parathyroid tissue (horizontal arrow), with no demonstrable capsule and background thyroid tissue with Hashimoto’s thyroiditis (a, star).

Figure 3. GATA-3 positive stained parathyroid tissue (long arrow) 

demonstrating direct invasion of PTC (short arrow) into parathyroid tissue 

that has no evidence of a capsule.
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TNM staging currently does not account for parathyroid gland 
involvement. This is likely due to it being an uncommon diag-
nosis and any impact on thyroid cancer outcomes either negli-
gible or not yet defined. However, the presence of parathyroid 
gland metastasis would upstage a thyroid cancer if applied 
when a parathyroid gland metastasis is present to, that is, T3a/
T4a if direct invasion is present or M1 if hematogenous spread 
to the parathyroid gland is recognised.4

Several studies have tried to define whether the presence of 
parathyroid gland metastasis has an impact on outcomes in thy-
roid cancer. In Papi et  al6’s review, all cases with parathyroid 
gland metastasis fell within the intermediate risk category for 
disease recurrence.6 However, none of the patients in this study 
(n = 10) had a detectable thyroglobulin level after a mean of 
5.6 years. Ito et al7 suggested invasion of the parathyroid gland 
had minimal clinical significance or prognostic impact and 
should be classified as T3a disease. However, in this study, those 
with pT4 disease had significantly worse disease-free survival 
(DFS) rates compared to those with pT3 disease with or with-
out parathyroid involvement. Kakudo et al5 also found parathy-
roid gland involvement corresponded with worse DFS rates and 
correlated with a more aggressive thyroid cancer. Al-Qahtani 
et al4 found DFS in patients with parathyroid gland metastasis 
to be similar to T4a stage differentiated thyroid cancers, with a 
higher risk of recurrence and therefore likely to benefit from 
post-operative RAI.4 All these studies have low numbers of 
patients and will have diagnostic bias. This limited data neces-
sitates further study into this area to ascertain if parathyroid 
involvement is, in fact, a significant prognostic indicator.

Of interest in our case is the presence of a BRAFV600E 
mutation. The left sided PTC showed direct invasion into the 
parathyroid as well as lymph node metastases. The small right 
sided lesion had not metastasised. Both lesions were 
BRAFV600E positive on molecular testing (Figure 4). This 
mutation is associated with more aggressive biological behav-
iour and increased risk of thyroid cancer related mortality 
amongst patients with PTC1 and therefore likely higher inci-
dence of parathyroid gland metastasis. A positive BRAFV600E 

mutation could be associated with a with a higher likelihood of 
parathyroid gland invasion/metastasis Current literature does 
not clarify the status of this mutation in those reported to have 
parathyroid gland thyroid cancer metastasis and is an area 
where further research could be initiated.

In conclusion, parathyroid gland thyroid cancer infiltration/
metastasis is rarely reported and likely underdiagnosed. This is 
the first case of parathyroid gland metastasis reported from 
New Zealand or Australia to our knowledge. There is currently 
limited research available to guide whether parathyroid gland 
infiltration or metastasis is of clinical or prognostic significance 
and whether a more aggressive treatment strategy is warranted 
when present.
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Figure 4. PTC cells showing cystoplasmic positivity for BRAFV600E mutation on both the right (a) and left (b) side.


