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adioiodine (RAI) therapy for metastatic 
follicular cell–derived thyroid cancer 
(FCDC) requires elevated levels of se-
rum TSH, usually achieved by with-

drawal of thyroxine therapy.  This is not possible 
in FCDC associated with hypopituitarism, be-
cause of the absence of endogenous TSH.  How-
ever, the advent of recombinant human TSH 
(rhTSH) has made diagnostic 131I whole body 
scans and subsequent RAI therapy possible for 
patients with FCDC who have deficiency of en-
dogenous TSH.  Recently, several reports have 
been published of patients with metastatic 
FCDC and pituitary tumor treated after rhTSH 
administration.  We describe 2 cases of FCDC 
with hypopituitarism, in which therapeutic RAI 
intervention was possible only with rhTSH ad-
ministration. 
Materials and Methods: We searched our medi-
cal records from 1950 through 1999 to determine 
the prevalence of FCDC metastases to the pitui-
tary. 
Results: We identified 19 cases of FCDC with 
concomitant hypopituitarism but only 1 with 
metastasis of FCDC to the sellar region.  Of the 

19 patients, 2 were treated with rhTSH before 
RAI therapy. 
Conclusions: Although metastasis of FCDC to 
the pituitary is rare as shown by our study, asso-
ciation of pituitary insufficiency with FCDC is 
more common.  The availability of rhTSH has 
improved therapy for these patients. 
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Introduction 

Radioiodine (RAI) therapy for metastatic 
follicular cell–derived thyroid cancer 
(FCDC) requires an elevated concentration of 
serum TSH, which is usually achieved by 
stopping therapy with thyroxine.  However, a 
major drawback of discontinuing therapy is 
the development of symptomatic hypothy-
roidism with its associated morbidity.  An-
other concern is the potential effect that pro-
longed elevation of concentrations of TSH 
have on accelerated tumor growth.  Absence 
of endogenous TSH due to concomitant pitui-
tary disease also prevents effective RAI 
treatment for patients with differentiated thy-
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roid carcinoma after discontinuing therapy 
with thyroxine. 

With the advent of recombinant human 
TSH (rhTSH), diagnostic RAI whole body 
scans (WBS) and subsequent effective ther-
apy for these patients have been possible.  
Recently, several reports have been published 
of patients with metastatic FCDC who had 
inadequate concentrations of endogenous 
TSH and who were treated after rhTSH 
stimulation.1-4 The causes of hypopituitarism 
in these cases have included empty sella syn-
drome,4 metastatic papillary thyroid cancer 
(PTC),2,3 and prior pituitary surgery for 
Cushing disease.1 To this growing list, we 
add 2 cases of FCDC with concomitant pitui-
tary abnormalities, one due to metastasis and 
the other to a null-cell pituitary adenoma.  
Both were treated with RAI after rhTSH 
stimulation when discontinuation of thyrox-
ine therapy failed to elicit an endogenous 
TSH response.  We also report on the fre-
quency of association of pituitary failure and 
sellar metastasis with FCDC. 

 
Methods 

After receiving approval from the Mayo 
Foundation Institutional Review Board for a 
retrospective analysis of medical records, we 
searched the Mayo Clinic archives for pa-
tients evaluated from 1950 through 1999 who 
had both FCDC and hypopituitarism.  We 
also scanned our FCDC database to deter-
mine the total number of patients with FCDC 
from 1950 through 1999 who had primary 
surgery at our institution. 

 
Results 

From 1950 through 1999, a total of 2,286 
patients with PTC, 130 with follicular thyroid 
carcinoma (FTC), and 129 with Hürthle cell 
carcinoma had primary surgery at our institu-
tion, for a total of 2,545 patients with FCDC.  
Among these 2,545 cases, we found only 19 
(0.75%) in which hypopituitarism was asso-
ciated with the diagnosis of FCDC.  Among 
the 19 cases, hypopituitarism was due to pi-

tuitary adenoma in 10 patients (53%), to su-
prasellar chordoma in 1 (5%), and to su-
barachnoid hemorrhage in 1 (5%); 6 (32%) 
were idiopathic.  In only 1 patient (0.04%), 
our patient 1, was hypopituitarism due to pi-
tuitary metastasis of FCDC. 

 
Case Reports 
Patient 1 

A 54-year-old woman presented to our in-
stitution in the autumn of 1998 for evaluation 
of metastatic FTC.  A total thyroidectomy 
had been performed elsewhere in 1995 when 
FTC was diagnosed.  Approximately a year 
later, she underwent external beam radiation 
therapy for intracranial metastases.  On ex-
amination, she had vision defects and palsy 
associated with left cranial nerves III and VI.  
Magnetic resonance imaging (MRI) showed a 
larger sellar mass with chiasmal compres-
sion, sphenoid sinus involvement, clivus de-
formity, and pontine impingement (Fig. 1).   

 

 
Fig. 1.  Patient 1. Magnetic resonance imag-

ing shows a large sellar mass with chiasmal 
compression, sphenoid sinus involvement, and 
clivus deformity. 

 
No other metastases were identified from a 

bone scan or from other radiologic investiga-
tions.  Her level of sensitive TSH (sTSH) was 
undetectable, with thyroglobulin (Tg) levels 
of 3,400 ng/mL (3,400 µg/L) in the absence 
of Tg antibodies.  Because of the low level of 
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cortisol, corticosteroid therapy was begun 
and the patient underwent transphenoidal re-
moval of the metastatic thyroid carcinoma.  
Only partial resection was possible.  Surgical 
pathologic evaluation confirmed the diagno-
sis of FTC.  Postoperative cessation of thy-
roxine therapy failed to increase serum sTSH 
levels (maximum sTSH, 0.019 mIU/L) de-
spite a concentration of serum free thyroxine 
of 0.3 ng/dL (3.86 pmol/L).  The 131I WBS 
showed no uptake in the pituitary and only 
minimal uptake in the neck, consistent with 
known remnants of tumors in the neck. Two 
0.9-mg doses of rhTSH (thyrogen) were ad-
ministered intramuscularly on successive 
days.  Repeat 131I WBS showed uptake in the 
sellar and neck regions corresponding to 
known metastases.  The patient was subse-
quently treated with 300 mCi of 131I, and a 
post-therapy scan confirmed uptake in the 
sellar and neck regions (Fig. 2). 

 

 
Fig.2. Patient  1.  Post-therapy scan after 

thyrogen stimulation confirms uptake in the 
sellar and neck regions. 

 
Patient 2 

A 51-year-old man presented to our institu-
tion in the spring of 2000 for evaluation of 
metastatic thyroid cancer.  In 1987, near total 
thyroidectomy was performed elsewhere for 
locally invasive PTC.  No RAI therapy was 
administered at that time.  In 1989, recurrent 
tumors in the neck were surgically removed.  
In early 1992, RAI treatment was instituted 
for local disease in the thyroid bed and neck.  
When the patient first presented to our insti-

tution in the autumn of 1992, further surgical 
removal of recurrent tumors in the thyroid 
bed and cervical lymph nodes was per-
formed.  At that juncture, computed tomo-
graphy (CT) showed numerous tiny pulmo-
nary nodules that were not apparent on 131I 
WBS.  Suppressive thyroxine therapy was in-
stituted.  Between 1992 and 2000, when the 
patient was rechecked elsewhere, levels of 
serum Tg gradually increased to 1,250 ng/mL 
(1,250 µg/L) (with Tg antibody < 20 IU/mL 
[20,000 IU/L]).  Withdrawal of thyroid hor-
mone therapy failed to increase the concen-
tration of endogenous TSH on at least 1 oc-
casion.  At this point, the patient was referred 
to our institution for the second time. 

CT showed extensive recurrences in the 
neck and multiple tiny pulmonary lesions.  
The recurrent tumors in the neck were surgi-
cally debulked.  No bony metastases were de-
tected.  However, MRI of the head showed 
intracranial lesions in the floor of the sella 
and in the right frontoparietal lobe (Fig. 3). 

Functional tests of the pituitary revealed 
hypogonadotropic hypogonadism with the 
following concentrations of hormones:  tes-
tosterone, 109 ng/dL (3.78 nmol/L); LH, 2.3 
IU/L; FSH, 3.4 IU/L; and prolactin, 1.8 
ng/mL (1.8 µg/L).  The pituitary lesion was 
removed by a transphenoidal operation; then 
stereotactic radiosurgery with a gamma knife 
was performed on the right frontal lesion.  
The diagnosis after surgical pathologic 
evaluation of the pituitary lesion was null-
cell adenoma.  Subsequently, 131I WBS after 
2 doses of rhTSH showed no uptake in the 
cerebral region despite a concentration of 
sTSH of 48 mIU/L.  However, development 
of simple partial seizures, most likely secon-
dary to cerebral metastases and edema, pre-
cluded RAI therapy.  Subsequently, after 
withdrawal of thyroxine therapy once again 
failed to increase endogenous levels of TSH, 
rhTSH-augmented RAI therapy was per-
formed elsewhere.  A post-therapy scan after 
250 mCi of 131I showed no uptake in areas of 
known metastases. Although rTSH made 
therapeutic administration of radioactive io-
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dine possible but poorly differentiated papil-
lary cancer did not accumulate radioactive 
iodine. Despite trans-sphenoidal resection of 
metastatic lesion, 2 months later, the patient 
died one year later from metastatic disease.  
This patient represents a case of Tg-positive, 
WBS-negative FCDC in whom attempt at 
therapy was possible only after administra-
tion of rhTSH. 

 

3 A 

3 B 
Fig. 3.  A and B, Patient 2.  Magnetic reso-

nance imaging of the head shows intracranial 
lesions in the floor of the sella and in the right 
frontoparietal lobe. 

 
 

Discussion 
The advent of rhTSH has made it possible 

to successfully treat patients with recurrent 
metastatic FCDC when production of en-
dogenous sTSH is lacking because of con-

comitant pituitary or hypothalamic disorders.  
Until recently, the only exogenous TSH 
available was bovine TSH.  However, use of 
bovine TSH has been limited because of for-
mation of neutralizing antibodies and reports 
of allergic reactions, including anaphylaxis.5-7  
With the use of rhTSH, such side effects are 
eliminated. 

Metastases of a primary tumor to the pitui-
tary are uncommon.  In an autopsy series, the 
pituitary gland was a site for secondary le-
sions in 2% to 4% of cases with disseminated 
neoplasms.8,9 In a series of over 1,300 pa-
tients treated with a transphenoidal operation 
for sellar lesions, only 1% had cancer metas-
tatic to the pituitary gland.10  Among that 1%, 
breast cancer was the commonest primary 
tumor; next were lung cancer, colon cancer, 
prostate cancer, and pancreatic cancer.10-12 

Cerebral metastases of FCDC are rare. In a 
series of 100 patients who had PTC with dis-
tant metastases and who had primary surgery 
in our institution from 1940 through 1989, 
the brain was the site of first distant metasta-
sis in only 3% of the patients.13 However, the 
brain was the commonest site of second dis-
tant metastasis, accounting for 34% of the 
cases, and of subsequent metastases, account-
ing for 40% of the cases.  Furthermore, pitui-
tary metastasis from primary FCDC is un-
common, as evident from the analysis of our 
database and medical records.  Of the 2,545 
patients with FCDC who had primary surgery 
at our institution, only 19 (0.75%) had con-
comitant hypopituitarism, and in only 1 pa-
tient (0.04%) was the hypopituitarism due to 
pituitary metastasis of FCDC.  As mentioned 
above, pituitary adenoma occurred in about 
half of the patients with hypopituitarism as-
sociated with FCDC.  However, we may have 
underestimated the true number of cases of 
hypopituitarism because thyroid hormone 
therapy was not withdrawn after primary thy-
roid surgery for each of the 2,545 patients 
with FCDC. 

Use of rhTSH in the treatment of FCDC is 
becoming more widespread.  Several case re-
ports have been published about the use of 
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rhTSH for the management of metastatic 
FCDC when the response of endogenous 
TSH to withdrawal of thyroxine therapy has 
been lacking.  The reported cases include 
prior pituitary surgery for ACTH-secreting 
pituitary tumor (1), metastatic PTC (2), FTC 
(3), and empty sella syndrome (4).  An exten-
sive multicenter study of 229 adult patients 
with FCDC compared the effects of admini-
stration of rhTSH on the results of 131I WBS 
with the effects of withdrawal of thyroid 
hormone therapy on the results of 131I 
WBS.14 Results of the 2 scans were concor-
dant in 89% of the patients.  On the basis of a 
cutoff level for serum Tg of 2 ng/mL (2 
µg/L), thyroid tissue or cancer was detected 
in 52% of patients after rhTSH stimulation 
and in 56% of patients after withdrawal of 
thyroid hormone therapy in those with dis-
ease or thyroid tissue limited to the thyroid 
bed. However, using the same cutoff level for 
Tg, a combination of radioiodine whole body 
scan and serum Tg after rhTSH stimulation 
detected thyroid tissue or cancer in 93% of 
patients with disease or tissue limited to thy-
roid bed and 100% of patients with metastatic 
disease. Adverse effects were limited to tran-
sient headaches in 9% of patients and nausea 
in 6%; the incidence of adverse effects was 
no different between the 2 diagnostic proce-
dures. 

However, a recent report mentions the de-
velopment of hemiplegia 48 hours after ad-

ministration of rhTSH in a patient with pitui-
tary metastasis of a primary FCDC.15  Al-
though cerebral edema and hemorrhage have 
been associated with 131I therapy in patients 
with cerebral metastases,16 in this report, 
hemiplegia occurred before the institution of 
RAI therapy, suggesting a causal link.  Be-
sides, TSH, whether derived endogenously or 
exogenously, is a trophic hormone that could 
potentially contribute to tumor growth, al-
though this hypothesis remains unproven.  
However, exogenously administered rhTSH 
is more likely to result in transient elevation 
of concentrations of serum TSH as compared 
with the prolonged elevation of concentra-
tions of TSH that occurs after withdrawal of 
thyroid hormone therapy.  Therefore, despite 
the reported case of hemiplegia, rhTSH-
stimulated 131I scans would be favored over 
scans after withdrawal of thyroid hormone 
therapy as a means to reduce the potential 
morbidity of prolonged hypothyroidism and 
consequent risk of tumor growth in metas-
tatic disease of the central nervous system. 

Although metastasis of FCDC to the pitui-
tary is rare as shown by our study, associa-
tion of pituitary insufficiency with FCDC is 
more common.  The availability of rhTSH is 
an advance in therapy for patients with defi-
cient reserve of endogenous TSH. 
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