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Abstract

The objective of this case is to report the highly unusual occurrence of
uterine metastasis from a papillary thyroid cancer (PTC). PTC is rarely
associated with distant metastases and typically spreads to bone or pul-
monary tissue. In this case a 69-year-old female presented with post
menopausal bleeding (PMB). She was otherwise well with no signifi-
cant medical history or regular medications and reported no family his-
tory of thyroid disease. A subsequent endometrial polyp was identified
as the cause of her PMB and removed. In addition as part of her clinical
examination a goitre was noted and radiological imaging (including an
ultrasound, magnetic resonance imaging of the neck and computer to-
mography of thorax, abdomen and pelvis) was performed and demon-
strated a large thyroid mass which extended retrosternally and caused
tracheal narrowing. The remainder of the imaging was unremarkable.
The endometrial biopsy demonstrated morphological features of PTC.
BRAF V600 mutation was not detected. A subsequent core biopsy of
the mediastinal mass displayed morphological and immunohistochemi-
cal characteristic similar to that of the endometrial polyp. In combina-
tion this confirmed a diagnosis of primary papillary thyroid carcinoma.
Surgical treatment included a total thyroidectomy, sternotomy and left
neck dissection. Lymph node involvement was demonstrated at levels
1I-VI. Despite radioactive iodine and the use of tyrosine kinase inhibi-
tors this lady died from complications of her disease.
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Introduction

Papillary thyroid cancer (PTC) is the most common form of
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thyroid cancer and the incidence is increasing globally. De-
spite this, PTC rarely metastasises outside of the neck and
normally carries an excellent prognosis with 5-year survival
approaching 100%. We describe a highly unusual case of PTC
presenting as a uterine metastasis. Ultimately this proved to be
an aggressive form of PTC and displayed progression and ra-
dioactive iodine (RAI) resistance. Only three additional cases
of PTC and uterine metastasis had been described in the lit-
erature.

Case Report

A 69-year-old female presented to the gynecology service with
a short history of post menopausal bleeding. She was other-
wise well with no significant past medical or family history.
During the course of routine physical examination goitre was
noted.

Investigation

An endometrial biopsy was performed to investigate the cause
of post menopausal bleeding (PMB). Histology revealed
strong thyroid transcription factor-1 (TTF-1) expression. Pax 8
was positive and thyroglobulin was negative. Surprisingly the
morphology demonstrated features of PTC with nuclear clear-
ing and overlap and with a rare intranuclear inclusion (Fig. 1a,
b). The BRAF V600 mutation (a marker with high negative
predictive value for PTC) was not detected. This case present-
ed a diagnostic challenge as TTF1 expression is seen in uterine
tumors, particularly those of mesonephric type; however the
morphology was extremely suggestive of PTC.

Given this unusual morphology the patient went on to
have an ultrasound of her thyroid, computed tomography (CT)
thorax and magnetic resonance imaging (MRI) of neck. These
investigations demonstrated a large 10 x 6 X 5 cm heterogene-
ous, complex, partially solid-cystic mass in the left anterior tri-
angle replacing the left hemithyroid. The right side of thyroid
appeared normal. The mass extended retrosternally to the level
of the arch of the aorta and displaced the trachea towards the
right, causing approximately 50% stenosis. There were multi-
ple subcentimeter bilateral cervical lymph nodes present. The
mediastinum was otherwise normal with no suspicious pulmo-
nary nodules. The liver, kidneys, spleen, pancreas and adrenal
glands were normal. There was no evidence of retroperitoneal,
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Figure 1. (a) Uterine tumor (H&E stain, x 10 magnification) showing tumor deposit within myometrium. (b) Uterine tumor (H&E
stain, x 20 magnification) showing typical morphology of papillary thyroid carcinoma, morphologically similar to the patient’s
thyroid tumor. (c) Thyroid tumor (H&E stain, x 20 magnification) showing typical papillary thyroid carcinoma with prominent intra-
nuclear inclusions. (d) TTF-1 immunostain of thyroid tumor, x 20 magnification, showing strong diffuse expression.

mesenteric or pelvic lymphadenopathy. There were no destruc-
tive bone lesions and a bone scan was normal.

A mediastinal core biopsy was performed and the results
showed tubulo-papillary and tubular growth pattern. The
nuclei show cytoplasmic clearing and overlap. Intranuclear
cytoplasmic inclusions are present. The specimen stained
positive for cytokeratin 7 (CK7) and TTF-1, however mono-
clonal anti-carcinoembryonic antigen (mCEA) was negative
(Fig. 1c, d). The histology was identical to the endometrial
samples taken; confirming a diagnosis of PTC with uterine
metastasis.

Treatment

Surgical treatment consisted of a total thyroidectomy, sternoto-
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my and left neck dissection. Surgical specimens demonstrated
PTC, with focal “tall cell” features and lymphovascular inva-
sion. Lymph node involvement was demonstrated at level (11,
11, IV) (2/14 nodes) and level (V, VI) (1/22 nodes). Thymic
tissue was unremarkable. The final grade was pT3N1b.

A total abdominal hysterectomy and bilateral salpingo-
oophorectomy was performed 8 weeks later and histology
confirmed that the two lesions were cytolomorphologically
identical (Fig. 1).

Following RAI ablation of 7,400 Mbq, a post treatment
scan showed some residual uptake in the left side of the thy-
roid bed and in the midline superior to the expected position of
the thyroid. There were no visible iodine-avid metastases and
patient was clinically well. The patient continued on regular
surveillance and received a suppressive dose of levothyroxine
to aim for a thyroid stimulating hormone (TSH) level of < 0.1
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mlIU/L.

Outcome and follow-up

Unfortunately 9 months later, this lady represented with PMB
caused by a vaginal polyp. Imaging revealed a vaginal vault
lesion, left adnexal mass and right paratracheal lymph node.
Histology again confirmed metastatic PTC. Her treatment was
discussed by a multi-disciplinary team and the patient received
external beam radiotherapy and RAI at a dose of 5,500 GBq
with a satisfactory post-treatment scan undertaken at 72 h.

Three months later the patient complained of shoulder
pain at a routine follow-up visit. Despite a normal examina-
tion this prompted a full restaging and repeat imaging showed
intra-abdominal, thoracic and lymph node disease. One of the
liver lesions was biopsied and confirmed papillary thyroid
malignancy. As the post-treatment RAI uptake scan did not
demonstrate any of the lesion visualised on CT imaging it was
determined that the disease was non-RAI avid and alternative
therapies should be considered.

Under the guidance of the oncology team, lenvatinib (a
tyrosine kinase inhibitor (TKI)) was commenced. A follow-
up scan 6 months later showed the burden of omental disease
had reduced however the patient ultimately passed away from
complications of pulmonary and abdominal metastases.

Discussion

PTC is the most common form of thyroid cancer and typically
bears an excellent prognosis with 5-year survival of nearly
100% [1]. Despite frequent local lymph node involvement,
only 13.3% present with distant metastases [2].

Negative predictive factors of reduced overall survival
include tall cell morphology [2]; macroscopic lymph node
metastasis which predicts very high risk for persistence post-
surgery [3]; age greater than 60 years, radioiodine refractory
disease and positron emission tomography (PET) avidity [4],
size of thyroid lesion (> 4 cm) and male gender [1].

The presence of distant metastases also has a significant
effect on long-term survival and reduces 5-year survival from
nearly 100% to 56% [5]. Lung and bone metastases are com-
monly seen in PTC and account for 75% and 17% of metasta-
ses respectively [5].

Additional published case reports have identified other
atypical sites for metastases from PTC including pituitary me-
tastases and lesions in the occipital skull and heart.

To date only three additional cases of uterine metastases
from PTC has been reported in the literature [6-8]. In this in-
stance the patient had a reassuring post-operative RAI scan
which did not demonstrate abnormal uptake and at the time of
publishing the patient was clinically well.

Uterine metastases typically occur in women with a previ-
ous malignancy and as such this case represents a true clinical
rarity.

Treatment options for aggressive metastatic or recurrent
PTC (outside of thyroid surgery, RAI and suppressive doses
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of thyroid hormone replacement) are limited by both burden
of disease and toxicity of the available treatments. As seen in
this case, RAI is the first-line treatment for metastatic disease.
For patients displaying satisfactory responses following RAI
therapy the overall survival at 10 years is 92%, versus 19% in
those who display persistent disease [9]. Despite the greatly
reduced overall survival in the group with persistent disease,
outcomes are still preferable to those who display no RAI up-
take at all-survival rates of 15% vs. 8% respectively [9].

Indications for moving on from RAI to other forms of
treatment include disease which becomes refractory to RAI
(25-50% of metastatic PTC) or receiving a cumulative dose of
RAI > 22,000 MBq [10].

Currently two tyrosine kinase inhibitors (TKIs) (lenvatin-
ib and sorafenib) have Food and Drug Administration (FDA)
approval for the treatment of metastatic PTC. Though showing
improvements in progression-free survival and objective re-
sponse rate, changes in overall survival have been disappoint-
ing. A number of other TKIs are at earlier stages of trial and
show promising results in terms of progression-free survival.
There is also evidence to suggest some additional benefit from
the use of alternative TKI therapy when one has been unsuc-
cessful [10].

Despite promising benefits the side effects of TKI thera-
pies are significant and include cardiac, hepatic, cutaneous and
renal complications. These medications are also teratogenic,
myelosuppressive and cause elevations in TSH. As such a
comprehensive evaluation of pre-existing symptoms and thor-
ough counselling of patients are advised before initiation of
therapy.

As our ability to obtain molecular profiles of thyroid
cancer causing mutations becomes more sophisticated, other
therapies also become available. Such examples include ve-
murafenib and dabrafenib, selective inhibitors of the BRAF
mutation which is present in 51% of PTC. In small studies,
use of these agents produced a partial response rate of over
30%, and despite being associated with significant side effects,
they are potentially future therapeutic options [11]. Additional
small molecules which have been studied in clinical trials with
limited numbers include MEK inhibitors which serve to cause
re-sensitisation of thyroid tumor to RAI, phosphoinositide
3-kinase (PIK3) and tropomyosin-related kinase (TRK) inhi-
bition.

Systemic chemotherapy can be considered in RAI refrac-
tory patients in whom other therapies (including TKIs) are un-
successful or unsuitable. At present there are too few data to
recommend any specific regimen.

Finally the most recent development for treatment of met-
astatic PTC to show promise is peptide receptor radionuclide
therapy (PRRT); a method of targeting somatostatin receptors
which has been used successfully in the treatment of neuroen-
docrine tumors. Though very few studies using PRRT have
shown overall survival benefit in PTC, this area shows signifi-
cant therapeutic promise and warrants further study [12].

Conclusions

We present the case of a highly unusual pattern of metastatic
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spread in the setting of PTC. This displayed an aggressive
phenotype, and ultimately displayed RAI and TKI resistance.
More recent developments in the treatment of PTC were una-
vailable to the patient at the time of disease presentation and
progression.
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