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Abstract

A 63-year-old woman presented with a metastatic focus of papillary thyroid carcinoma in the cerebel-
lopontine angle manifesting as lateral gazing nystagmus and slurred speech. Computed tomography
demonstrated massive hemorrhage in the left cerebellar hemisphere. She was treated conservatively.
Her symptoms resolved completely, but she experienced progressive deterioration in auditory acuity
and ataxia over the next 6 months. Magnetic resonance imaging with gadolinium demonstrated an en-
hanced mass in the left cerebellopontine angle, and she was scheduled for elective resection of the
tumor. Left retrosigmoid craniotomy was performed, and the tumor was subtotally removed except for a
small amount at the junction of the trigeminal nerve and the pons. Histological examination confirmed
a diagnosis of metastatic papillary thyroid carcinoma. The patient then underwent adjuvant gamma
knife radiosurgery. Her clinical course was unremarkable, and her hypoacusis and ataxia resolved
completely. Postoperative gallium scintigraphy revealed no residual tumor and no other systemic
metastases. Hemorrhagic cerebellar metastasis from papillary thyroid carcinoma is extremely rare, but
early recognition of metastatic cerebellar tumor should prompt immediate treatment to avoid the de-
velopment of hearing loss, ataxia, and tonsillar herniation.
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Introduction

Thyroid carcinoma occurs in 1 in 25,000 people.18) Papilla-
ry carcinoma is the most common type of well-differen-
tiated carcinoma of the thyroid, accounting for 81.2% of
all thyroid malignancies.4,13) Papillary carcinoma is typi-
cally indolent, and the overall prognosis is usually excel-
lent. Survival rates for non-metastatic lesions are 97.8% at
5 years and 94.9% at 10 years.13,14) Metastasis of papillary
thyroid carcinoma to regional lymph nodes, including the
cervical and upper mediastinal nodes,4) occurs in 9% to
10% of patients.17) However, brain metastasis from thyroid
carcinoma is rare, occurring in only 0.1% to 5% of cases in
reported series.1,2,6,7,12,16) Metastasis of thyroid carcinoma
to the cerebellopontine angle is even rarer, with only three
such reports.1,2,5,6) Hemorrhagic brain metastases can oc-
cur in the context of melanoma, choriocarcinoma, renal
cell carcinoma, and bronchogenic carcinoma. By contrast,
solitary hemorrhagic cerebellar metastasis from papillary

thyroid carcinoma is extremely rare.10–12,15) We describe a
case of a patient with metastasis of papillary thyroid carci-
noma to the cerebellopontine angle associated with in-
tratumoral hemorrhage, which was initially misdiagnosed
with simple cerebellar hemorrhage, resulting in delay of
treatment.

Case Report

A 63-year-old woman presented with sudden onset of
headache and dizziness in October 2010 and was referred
to our hospital. She had previously undergone total resec-
tion of papillary carcinoma of the thyroid in July 2005, and
the postoperative course was uneventful without local
recurrence or distant metastases. Iodine-131 (131I) scin-
tigraphy detected no accumulation, so no adjuvant thera-
pies including radioactive iodine treatment were given.
She was noted to have bilateral horizontal gaze nystagmus
and slurred speech on examination. Computed tomogra-
phy (CT) demonstrated massive hemorrhage in the left
cerebellar hemisphere, which was not typical of cerebellar
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Fig. 1 Initial computed tomography (CT) scan in November
2010 (A) showing cerebellar hemorrhage in the left cerebellar
hemisphere, and follow-up CT scan 2 weeks after onset (B) rev-
ealing absorption of the hematoma. The patient experienced
progressive deterioration in auditory acuity. CT scan taken in
April 2011 (C) demonstrating massive extraaxial hematoma in
the left cerebellopontine angle.

Fig. 2 Preoperative T1-weighted magnetic resonance (MR) im-
age without (A) and with gadolinium (B) showing an isointense
and well-enhanced mass lesion, and T2-weighted MR image (C)
showing a hyperintense tumor in the left cerebellopontine
angle.

º
Fig. 3 Audiograms prior to surgery.
Bilateral auditory acuity was within nor-
mal limits in April (A), but rapid deterio-
ration of hearing loss was recognized in
May (B). Surgery was scheduled follow-
ing the second audiogram. Postoperative
hearing acuity improved, especially in
the range between 250 and 1000 Hz (C).

Fig. 4 A: Photomicrograph of the papillary adenocarcinoma
showing papillae with columnar cells with abundant
cytoplasm, and tumor cells were involved in the massive
hemorrhage. Hematoxylin and eosin stain, original magnifi-
cation ×200. B: Immunohistochemical staining with CK7
revealing strong positive staining in tumor cells. Original
magnification ×200.
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hemorrhage caused by hypertension (Fig. 1A). She had no
history of hypertension.

Magnetic resonance (MR) imaging showed no intense
enhancement with gadolinium. Cerebral angiography
showed no abnormal vessels or aneurysms (data not
shown). Initially we suspected cavernous angioma. After
conservative follow-up for 3 weeks, her symptoms
resolved entirely. CT showed that the hematoma had been
completely absorbed (Fig. 1B). However, over the next 6
months, she experienced gradual deterioration in auditory
acuity and ataxia. CT in April 2011 revealed hematoma in
the cerebellopontine angle (Fig. 1C), and MR imaging with

gadolinium demonstrated a 2.1 × 3.0 cm enhanced mass
in the left cerebellopontine angle (Fig. 2). She was noted
to have left hypoacusis, and left Bruns nystagmus with
diplopia in May 2011. Audiography showed decreased
acuity (Fig. 3A, B). The patient was scheduled for elective
resection of the tumor. Over the next week, she developed
left hearing loss (Fig. 3B) and inability to walk for which
she was admitted to the hospital.

Left retrosigmoid craniotomy was performed. The
hypervascular tumor was located anterior to and was com-
pressing the cerebellum posteriorly. The tumor extended
medially to the pons and displaced the trigeminal nerve
superiorly. The acoustic-facial nerve bundle and lower
cranial nerves were identified and dissected free from the
tumor. The tumor was also dissected free from the dura in
the skull base. Facial nerve monitoring was performed
during the operation, and the tumor was dissected free
without injury to the facial and acoustic nerves. The bord-
er of the tumor was clearly detected, but was firmly at-
tached to the cerebellum and the trigeminal nerve. To
preserve the nerve, a small amount of the tumor was left in
place at the junction of the trigeminal nerve and the pons.
Histological findings of a rapid frozen section were con-
sistent with a diagnosis of metastatic papillary tumor.
Postoperatively, the patient's auditory acuity improved
(Fig. 3C), and she remained free from neurological defic-
its. Her postoperative course was uneventful, and she was
discharged 9 days after the operation.
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Fig. 5 Postoperative T1-weighted magnetic resonance (MR)
image without (A) and with gadolinium (B), and T2-weighted
MR image (C), showing the tumor was completely removed ex-
cept for some residual tumor adjacent to the pons.

Table 1 Summary of cases of cerebellopontine angle metastasis from papillary thyroid carcinoma

Author (Year) Age (yrs)/
Sex Side Intratumoral

hemorrhage
Single/

multiple

Interval until
brain metastases

(yrs)
Treatment Outcome

Carcangiu et al.
(1985)5)

50/F rt － single n.d. radioactive iodine no recurrence in
8 yrs

Cha et al.
(2000)6)

78/F lt － single 3 surgery/gamma knife no recurrence in
36 mos

Aguiar et al.
(2001)1)

33/F rt － multiple 3 surgery/radiotherapy no recurrence in
36 mos

Present case 63/F lt ＋ single 6 surgery/gamma knife no recurrence in
23 mos

F: female, lt: left, M: male, n.d.: not described, rt: right.
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Histological examination revealed papilla with a
fibrovascular core lined by tall cells with abundant
cytoplasm (Fig. 4A). Immunohistochemistry was positive
for CK7 and thyroglobulin, and was negative for CK20
(Fig. 4B). These findings were compatible with a diagnosis
of metastatic tumor from thyroid papillary carcinoma.

Postoperative MR imaging one week after the operation
revealed subtotal removal of the tumor in the cerebel-
lopontine angle except for a small amount adjacent to the
pons (Fig. 5). Gallium scintigraphy showed no signs of
other metastatic foci. The patient underwent adjuvant
gamma knife radiosurgery with a dose of 15 Gy at the mar-
gin. Her hypoacusis and ataxia had completely resolved at
follow-up examination. Her clinical course was unevent-
ful 23 months after operation.

Discussion

Papillary thyroid carcinoma usually metastasizes to local
regional lymph nodes, most commonly the cervical and
upper mediastinal lymph nodes, and distant metastasis is
less common.13,14) The lung is the most common site of dis-
tant metastases (77%) followed by the bones (20%).8,14)

Brain metastases are extremely rare, as the incidence of
cerebral metastases of papillary thyroid carcinoma is ap-
proximately 0.1% to 5%.5,9,14,18) Cerebral metastases usu-
ally present in association with previously treated thyroid
tumors or with disseminated metastases. The average in-
terval between the diagnosis of primary cancer and brain
metastasis is 4 years (1–35 years),1,7) but brain metastasis is

rarely discovered as the first metastasis before the primary
lesion.17) Presence of brain metastases is an overall nega-
tive indicator, and overall survival of patients with brain
metastases is 3 to 14 months if the tumor was treated by
radiotherapy.1,6) In contrast, prognosis is longer if the
tumor was surgically resected with or without adjuvant
therapy. Only three cases of papillary thyroid carcinoma
metastases located in the cerebellopontine angle have
been reported (Table 1).1,5,6) Prognosis of cerebellopontine
angle tumors seems to be favorable compared to the other
sites.

The present patient initially presented with cerebellar
hemorrhage, and it was not recognized that the hematoma
resulted from underlying metastasis of thyroid cancer.
Such hemorrhagic cerebellopontine angle metastasis from
papillary thyroid carcinoma is apparently unique (Table
1). There is no clearly defined treatment protocol for
patients with intracranial metastatic tumors from papilla-
ry thyroid carcinoma, and therapy must be individually
modified for each patient. Several treatment modalities
have been used, including surgical resection, external
beam radiation, gamma knife radiosurgery, and radioio-
dine therapy. Papillary thyroid carcinoma is known to be
sensitive to internal beam radiation therapy. However, 131I
may or may not accumulate in the metastatic tumor tissue
of papillary thyroid cancer, as previously reported.6)

Patients with brain metastases from thyroid cancer treated
by stereotactic radiosurgery had an overall median sur-
vival time of 20.8 months,3) which is more favorable than
any other study,1,6) suggesting that stereotactic radiosur-
gery can provide a favorable prognosis with an expected
median survival greater than 3 years.3) Therefore, we
selected gamma knife as an adjuvant therapy in the
present case. Surgery is the treatment of choice for life-
threatening complications, such as increased intracranial
pressure, cerebral edema, tonsillar herniation, or in-
tracranial hemorrhage. Surgery is occasionally scheduled
on semi-urgent basis due to deteriorating neurological
function, especially in patients with metastatic tumors in
the posterior fossa.

In the present case, intratumoral hemorrhage resulted
in progressive dizziness and hearing loss, so surgery was
necessary to confirm the diagnosis and to reduce the ag-
gravating increase in intracranial pressure due to tumor
hemorrhage. Initial CT demonstrated hemorrhage in the
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cerebellar hemisphere. Therefore, cavernous angioma and
occult arteriovenous malformation were suspected.
However, follow-up CT revealed hematoma in the cerebel-
lopontine cistern instead of the cerebellar hemisphere. In
addition, hearing acuity declined over a relatively short
period of time. This led to consideration of the possibility
of intratumoral hemorrhage caused by acoustic neurino-
ma or metastasis as alternate diagnoses. Since only histo-
logical examination provides confirmation of the diagno-
sis, we decided on surgical operation as the first choice.

Tumors most frequently associated with hemorrhagic
brain metastasis include choriocarcinoma, melanoma,
renal cell carcinoma, bronchogenic carcinoma, and
hepatocellular carcinoma. Only sporadic cases of hemor-
rhagic brain metastasis have been reported in association
with papillary thyroid carcinoma.10–12,15) The present case
demonstrates that metastatic papillary thyroid carcinoma
should be included in the differential diagnosis of solitary
hemorrhagic tumor in the cerebellum. Early recognition
of intracranial tumor should prompt immediate institution
of a treatment plan. In general, papillary thyroid carcino-
ma has a good prognosis, with an overall mortality rate of
less than 6.5%. Surgical resection of brain metastases sig-
nificantly prolongs survival in patients with differentiated
thyroid carcinoma.7) However, distant metastases and
local tumor infiltration can be fatal, as supported by obser-
vations that central nervous system metastases from papil-
lary thyroid carcinoma were associated with high mortali-
ty rates.14)

Underlying brain metastases should always be consi-
dered in patients with intracranial hematoma. Aggressive
treatment may improve long-term outcomes for patients
presenting with central nervous system metastases, espe-
cially for those with cerebellar lesions, since cerebellar
tumors can cause life-threatening complications, such as
tonsillar herniation. Although there are no definitive
guidelines for the management of brain metastasis from
thyroid cancer, a surgical approach should be considered
prior to 131I therapy. If advanced disease or neurological
symptoms are present, surgical removal of the metastatic
tumor should be considered to prevent life-threatening
complications.
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