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Metastatic papillary thyroid cancers with malignant pleural effusion
aggravated during thyroid hormone withdrawal for radioiodine therapy
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L-thyroxine (LT4) withdrawal prior to radioactive iodine (RAI) ablation therapy is a commonly used method
for successful treatment of patients with papillary thyroid cancer (PTC). However, a prolonged period of
hypothyroidism induced by LT4 withdrawal is sometimes associated with impaired quality of life and cardio-
pulmonary dysfunction in PTC patients. Furthermore, LT4 withdrawal may have a trophic effect on residual
cancer by means of increased thyrotropin. We report on 2 cases of metastatic PTC patients with malignant
pleural effusion (MPE) whose disease showed rapid worsening after LT4 withdrawal and RAI therapy. The
first case is a 65-year-old woman who had PTC with multiple distant metastases and MPE. During LT4
withdrawal for RAI therapy, MPE showed rapid worsening, and the patient required repetitive therapeutic
thoracentesis. The second case is a 49-year-old woman with PTC who underwent 3 additional operations
for cancer recurrence in the neck lymph nodes and 6 times of RAI treatments. While preparing for the 7"
RAI treatment by withdrawing LT4, she developed MPE which became progressively aggravated after RAI
therapy. Both patients experienced increased pleural effusion during the LT4 withdrawal period and a rise
in the thyroglobulin level was observed after RAI therapy. MPE was not controlled with therapeutic thoracente-
sis and pleurodesis. Eventually, both patients died of rapid disease progression after RAI therapy. In sum-
mary, LT4 withdrawal may have an adverse effect on metastatic PTC patients, particularly those with MPE.
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INTRODUCTION

Papillary thyroid cancer (PTC) is generally known to have
a good prognosis after definitive primary treatment with total
or near-total thyroidectomy, radioactive iodine (RAI) ablation
therapy, and subsequent suppression of endogenous thyroid-
stimulating hormone (TSH) with thyroid hormones. How-
ever, approximately 5%0-20% of patients experience local recur-

rences or distant metastases that may require further active
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treatments [1]. Distant metastases, mainly into the lung or
bones, account for nearly 5% of patients, and relapsing as
pleural effusion is rare [2]. A large case series over a period
of 47 years reported that only 0.6% of patients with PTC
had metastatic pleural effusion [3].

Most patients with metastatic PTC undergo RAI therapy.
Before RAI therapy, withdrawal of L-thyroxine (LT4) for sev-
eral weeks is carried out, which results in a prolonged period
of hypothyroidism. Although temporary thyroid hormone
withdrawal is generally well tolerated in most patients, it may
lower quality of life [4], and it is sometimes associated with
undesirable cardiovascular effects [5-8]. In addition, the pro-
longed rise in serum TSH may promote tumor progression
in metastatic PTC patients [9].

Here, we describe 2 patients with metastatic papillary thy-
roid cancer with lung metastasis and malignant pleural effusion
(MPE), whose medical condition became rapidly aggravated
during thyroid hormone withdrawal for radioiodine therapy.
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CASES

Case 1

In 2008, a 65-year-old woman was referred to our hospital
for evaluation of a palpable neck mass, and PTC was sug-
gested by fine-needle aspiration cytology. The patient under-
went total thyroidectomy with central lymph node dissection,
and histology demonstrated papillary carcinoma (right lobe,
2.2 cm) with minimal extrathyroidal extension and metastasis
in 1 out of 6 regional lymph nodes. After the operation,
[-131 was administered at a dose of 150 mCi. Post-ablation
whole body scan (WBS) revealed a residual uptake only in
the thyroid bed. Diagnostic WBS obtained 1 year after sur-
gery did not reveal any remnant tissue or metastasis, and
serum thyroglobulin (Tg) level during LT4 withdrawal (T4-
off Tg) was 0.1 ng/mL with thyroglobulin antibody (Tg-Ab)
level at 8.6 ITU/mL. Four years after, the operation, serum
thyroglobulin level during thyroxine administration (T4-on
Tg) increased to 7.77 ng/mL (Tg-Ab 48.4 IU/mL), but neck
ultrasonography did not show definite local recurrence or
nodal metastasis. After 6 months, T4-on Tg level showed
a rapid increase up to 64.02 ng/mL (Tg-Ab 26.4 [U/mL).

Shortly after this (examination December 2012), the pa-
tient was admitted to the emergency room due to dyspnea.
A chest radiograph showed a large amount of right pleural
effusion (Fig. 1A), and malignant cells (papillary carcinoma)
were detected in the pleural fluid by thoracentesis. Subsequent
chest computed tomography (CT) and positron emission to-
mography (PET) CT scans revealed the presence of meta-
stases in the lung, pleura and bone (left second rib) as well
as pleural effusion (Fig. 1B-D). The patient had been hospi-
talized for 16 days, and she underwent therapeutic thoracent-
esis once during hospitalization. For the second RAI ablation,
thyroxine was discontinued, and tri-iodothyronine (60 ug/day)
was administered and discontinued after 2 weeks. Pleural ef-
fusion increased more rapidly during the 2 weeks of thyroid
hormone withdrawal (Fig, 1E, 1F), and therapeutic thoracent-
esis was performed more frequently (a total of 4 times in
2 weeks).

After 2 weeks of tri-iodothyronine withdrawal, the TSH
level increased to >100 uIU/L, and the T4-off Tg level incre-
ased up to 146.97 ng/mL (Tg-Ab 29.5 IU/mL). I-131 (200 mCi)
was administered, and the subsequent WBS showed iodine up-

take in the right axilla and right hemithorax. Even after re-ad-
ministration of thyroxine supplements and repetitive thoracen-
tesis, the large amount of pleural effusion was not resolved.
Consequently, a right thoracostomy was performed, and pleu-
rodesis was done 4 times. Pleurodesis attenuated the increase
in pleural effusion for approximately 2 months, and level of
TSH decreased to 0.85 ulU/L. However, T4-on Tg level in-
creased progressively even after RAI therapy (T4-on Tg; 239
ng/mL at 2 months, 810 ng/mL at 5 months, and 1,282 ng/mL
at 7 months after RAI therapy). We had planned additional
RAI therapy, however, dyspnea of the patient was aggravated
and her general condition showed considerable deterioration.
Finally, she died 9 months after her second RAI therapy.

Case 2

A 49-year-old woman was diagnosed with PTC in 2005.

She underwent total thyroidectomy with neck node dissec-

Fig. 1. (A) Chest radiograph shows a large amount of right pleural
effusion. Chest computed tomography (CT) (B) and positron-emi-
ssion tomography CT (C, D) scans show metastases in the lungs,
pleura and left second rib (arrow), as well as pleural effusion. A
chest radiograph (E) and chest CT scans (F) obtained 2 weeks
after withdrawal of L-thyroxine administration show increased
right pleural effusion and pleural metastasis.
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tion, and histology demonstrated papillary carcinoma with
1.5 cm in the right lobe, 1.7 cm in the left lobe, with an ex-
tension to the perithyroidal soft tissue and metastases in 42
out of 111 regional lymph nodes. Subsequently, she under-
went RAI therapy (150 mCi of 1-131). The post-ablation WBS
showed residual thyroid uptake. T4-off Tg and Tg-Ab before
RAI therapy was 1,437 ng/mL and 20 IU/mL. After the first
RAI therapy, she had suffered from repetitive recurrences of
PTC at the cervical lymph nodes. During 4 years following
the initial operation, she underwent 3 additional operations,
4 additional rounds of RAI therapy (a total of 600 mCi of
[-131), and 2 sessions of external radiation therapy. A PET-CT
scan obtained 5 years after the initial operation (March 2010)
demonstrated multiple metastatic nodules in both lungs. Thus,
she received a 6th round of RAI therapy (200 mCi of 1-131,
TSH >100 WlUL, T4-off Tg 103.14 ng/ml, T4-off Tg-Ab 23.9
IU/mL). However, the T4-on Tg level increased progre-
ssively as follows: 83 ng/mL at 20 months, 116.69 ng/mL at
26 months, 117.28 ng/mL at 33 months, and 137.46 ng/mL
at 36 months after the 6th round of RAI therapy.

A PET-CT scan taken 33 months after the 6th RAI therapy
(February 2013) showed aggravated metastatic lung lesions.
Therefore, we planned an additional RAI therapy. Thyroxine
was replaced with tri-iodothyronine, which was discontinued
2 weeks prior to RAI therapy. At the admission for the 7th
RAI therapy, a chest radiograph showed left pleural effusion,
which had not been previously observed (Fig. 2A). T4-off Tg
level had increased to 304 ng/mL. 1-131 (200 mCi) was ad-
ministered, and a subsequent WBS showed nodular iodine
uptake in the right chest. Thyroxine (200 ug/day) was re-ad-
ministered, and the patient was discharged. Fourteen days
after RAI therapy, she was admitted to the emergency room
for whole body myalgia. Laboratory data showed elevated
TSH and Tg-Ag levels of 52.56 mIU/L and 396.9 ng/mL,
respectively. A chest radiograph showed an increase in pleural
effusion, and a chest CT scan showed an increase in size
and number of metastatic nodules in both lungs and pleura,
as well as a large amount of left pleural effusion (Fig. 2B,
2C). Left thoracostomy was performed, and pleurodesis was
performed 3 times. A month after RAI therapy, she com-
plained of dyspnea. A chest radiograph and chest CT scan
revealed progression of pleuropulmonary metastases (Fig. 2D,
2E). She and her family opted for conservative care rather

than aggressive treatment. Eventually, she died of respiratory

Fig. 2. (A) A chest radiograph obtained 2 weeks after withdrawal
of thyroid hormone administration shows left pleural effusion.
(B) A chest radiograph obtained 2 weeks after radioactive iodine
therapy shows increased left pleural effusion. (C) A chest com-
puted tomography (CT) scan obtained 2 weeks after radioactive
iodine therapy shows increased metastatic nodules in both lungs
and the pleura as well as a large amount of left pleural effusion.
A chest radiograph (D) and chest CT scan (E) obtained 34 days
after radioactive iodine therapy show progression of pleuropulmo-
nary metastases.

failure due to pulmonary metastases in August 2013.

DISCUSSION

In this report, we presented 2 cases of metastatic PTC with
extensive lung metastasis and MPE whose disease showed
rapid worsening after L'T4 withdrawal and RAI therapy. Both
cases involved high-risk patients who had extrathyroidal inva-
sion and lymph node metastasis at the time of diagnosis and
subsequently developed distant metastasis. They had a large
amount of pleural effusion and died owing to rapid disease
progression after RAI therapy. The rapid increase in pleural
effusion and a rise in the T4-on Tg level after RAI therapy
in our cases suggested that L'T4 withdrawal may adversely af-
fects patients with metastatic PTC, especially those with MPE.

The pleural effusion increased rapidly during LT4 with-
drawal in these 2 cases. This might result from tumor pro-
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gression, but it could also be from various harmful effects
of LT4 withdrawal. LT4 withdrawal results in a prolonged
period of hypothyroidism which may induce or aggravate
pleural effusion. Hataya et al., who reported on a case of
subclinical hypothyroidism who developed marked pleural
effusion and peripheral edema which were ameliorated after
thyroid hormone replacement, suggested that elevated vas-
cular endothelial growth factor in hypothyroid patients might
contribute to extravascular volume overload [10]. Parving et
al. [11] reported that increased extravasations of plasma pro-
teins and lack of a compensatory increase in lymph flow were
observed in hypothyroid state. In addition, both overt and
subclinical hypothyroidism are associated with undesirable
cardiovascular effects including systolic and diastolic dysfunc-
tion both at rest and during effort, and increased peripheral
vascular resistance [5,6]. Some studies have suggested that
short term hypothyroidism induced by LT4 withdrawal can
also lead to a deterioration of cardiac function, especially in
terms of diastolic dysfunction [7,8]. Therefore, hypothyroidism
itself and impaired cardiac function due to hypothyroidism
may explain the worsening of pleural effusion in our cases.

Furthermore, a potential risk of thyroid hormone with-
drawal is a prolonged exposure to increased level of TSH,
which could stimulate cancer progression [9]. Kang et al. pre-
viously reported 4 high-risk PTC patients with metastasis
who showed rapid deterioration after RAI therapy. Among
those 4 patients, development of pleural effusion occurred
after RAI therapy in 2 patients. They suggested that an in-
creased TSH after T4 withdrawal leads to rapid disease pro-
gression via a trophic effect on residual cancer [12]. In our
cases, a rise in the Tg level after RAI therapy was observed,
which could be an indirect evidence of tumor progression.

Currently, recombinant human TSH (thTSH) is another
method of preparing for RAI therapy. Previous studies have
already shown that rhTSH is as effective as LT4 withdrawal
in both low low-risk and high-risk patients including those
with distant metastasis [13-15]. Despite its high cost, rhTSH
has obvious advantages over LT4 withdrawal in terms of its
ability to minimize the deterioration of cardiovascular function
by reducing the period of hypothyroidism and tumor progre-
ssion by shortening the period of elevated TSH. Therefore,
rhTSH could be considered as an overriding method in pre-
paring for RAI therapy in metastatic PTC patients, partic-
ularly those with MPE.

In summary, these 2 cases indicated that LT4 withdrawal
prior to radioiodine therapy may have an adverse effect on
MPE in patients with PTC.
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