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Thyrotoxic periodic paralysis as the first manifestation
of a thyrotropin-secreting pituitary adenoma
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ABSTRACT

Thyrotoxic Periodic Paralysis (TPP) is a rare manifestation of hyperthyroidism characterized
by muscle weakness and hypokalemia. Thyroid-Stimulating Hormone (TSH)-secreting pituitary
adenoma is a rare cause of hyperthyroidism. Even more rare is the occurrence of TPP as the
first manifestation of a TSH-secreting pituitary adenoma. We report a 31-year-old Asian male
patient suffering from TPP caused by a TSH-secreting adenoma, who was evaluated for per-
sistent episodes of muscle paralysis. Laboratory investigation revealed hypokalemia as well as
elevated levels of both thyroid hormones and TSH. The Magnetic Resonance Imaging (MRI) of
the pituitary gland revealed a microadenoma, thus suggesting the presence of a TSH-secreting
adenoma. The patient underwent transphenoidal resection and the pathological investigation
confirmed the diagnosis of TSH-secreting pituitary adenoma. After the adenomectomy and
the restoration of euthyroidism, the patient did not experience any episode of hypokalemic
paralysis or weakness. Despite its rarity, TSH-secreting pituitary adenoma should be included
in the differential diagnosis of TPP.
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INTRODUCTION

Thyrotoxic Periodic Paralysis (TPP) is a rare syn-
drome characterized by episodes of muscle paralysis
associated with hypokalemia and hyperthyroidism. It is
considered a sporadic disease affecting most frequently
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Asian males suffering from hyperthyroidism in the
second and third decade of their life.! The incidence
of TPP in Chinese and Japanese thyrotoxic patients
has been reported at 1.8% and 1.9%, respectively,*
whereas in North Americans at 0.1-0.2%.* A male
predominance has been widely described, with an
overall male to female ratio ranging from 17:1 to
70:1.233 The severity of the episodes ranges from mild
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weakness to complete flaccid paralysis. Cardiac ar-
rythmias due to hypokalemia and respiratory failure
are the two potentially life-threatening complications
of this condition. The differential diagnosis includes
Familial Hypokalemic Periodic Paralysis (FHPP), an
autosomal dominant condition that affects mainly
Caucasians in the absence of hyperthyroidism.°

On the other hand, the Thyroid Stimulating Hor-
mone (TSH)-secreting pituitary adenoma as a cause
of hyperthyroidism is a rare clinical entity.” It ac-
counts for less than 1% of all functioning pituitary
adenomas® and even less than 1% of all cases of
hyperthyroidism. The majority of them are macroade-
nomas usually manifesting with symptoms of tumor
expansion.” Inappropriately normal or high serum
TSH concentrations and high serum thyroxine (T4)
and triiodothyronine (T3) concentrations are the
characteristic biochemical abnormalities observed
in patients with hyperthyroidism caused by a TSH-
secreting adenoma.

TPP is usually associated with Graves’ disease."
It is less commonly associated with thyroiditis," toxic
adenoma,'? T, ingestion and iodine excess.!** To date,
only three cases of TSH-secreting adenoma present-
ing with TPP have been reported.>"’

In this article we describe a patient suffering from
TPP due to a TSH-secreting adenoma. Our case is
the first ever described in which a TSH-secreting
microadenoma was discovered during investigations
for the etiology of TPP.

PATIENT’S DESCRIPTION AND METHODOLOGY

A 3l-year-old Syrian male presented to our outpa-
tient department with persistent hypokalemia associ-
ated with repeated episodes of severe muscle weakness.
Specifically, the patient reported several episodes of
flaccid paralysis of the lower limbs over the past two
years precipitated by ingestion of carbohydrate-rich
meals. For this reason, he had repeatedly sought
medical help, whereupon persisting hypokalemia was
diagnosed. Serum potassium levels (K*) measured dur-
ing episodes ranged from 2.5 to 2.8mmol/L, whereas
urinary potassium excretion was low. The patient
received potassium supplementation with subsidence
of his symptoms and was instructed to take potassium
tablets on offset of attacks of muscle weakness and

lower limb paralysis. He had no significant medical
history and had received no medication; his family
history was negative for FHPP. No heat intolerance,
weight loss, change in bowel habits, other symptoms
of hyperthyroidism or headaches were reported.

On admission, the patient was in a good nutritional
state (BMI: 25.4) with normal body temperature
(36.7°C) and blood pressure (125/70 mmHg). There
was no exophthalmos or lid lag, no moist skin or tremor
or other signs of thyrotoxicosis, except for an elevated
heart rate (102 bpm) and slightly increased tendon
reflexes. Visual acuity and visual field examination
were normal. The thyroid gland appeared diffusely
enlarged, soft and tender without palpable nodules.
Chest X-ray was normal and electrocardiogram showed
mild sinus tachycardia. Serum K* levels were slightly
decreased (3.3, Normal Range NR: 3.5-5 mmol/L),
whereas the rest of his biochemistry and hematol-
ogy was within normal range. Thyroid function tests
revealed elevated levels of serum total T; and free
thyroxine fT, (2.93, NR: 0.89-244 nmol/L and 27.4,
NR: 9.0-21.0 pmol/L, respectively) with inappropriately
elevated TSH levels (5.55, NR 0.35-4.94 mU/L).

Because of suspicion of a TSH-secreting adenoma
the patient was further evaluated. The rest of the
anterior pituitary hormonal function was unremark-
able and thyroid antibodies were negative. Serum
o-subunit levels were within normal limits (0.62,
NR <0.8 pg/L). Thyroid ultrasound revealed dif-
fuse enlargement of the thyroid gland and a Tc-99m
scan showed increased uptake. Pituitary magnetic
resonance imaging (MRI) showed a 3mm lesion
on the right side of the gland with signs of previous
hemorrhage within it (Figure 1).

It should be mentioned that an electromyogram
to evaluate muscle-fiber conduction velocity was not
performed, since potassium supplementation rapidly
restored potassium levels and resolved episodes of
muscle paralysis.

The clinical picture of hypokalemic periodic pa-
ralysis, the biochemical findings of central hyperthy-
roidism and the positive pituitary imaging led to the
diagnosis of a TSH-secreting pituitary microadenoma
presenting with thyrotoxic periodic paralysis.

Treatment with antithyroid drugs (methimazole
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Figure 1. Pituitary MRI (coronal plane) revealing a 3mm lesion
in the right side of the pituitary.

20mg 2 times/day) and B-blockade (propranolol 20mg
2 times/day) was instituted to render the patient eu-
thyroid pre-operatively, as well as potassium supple-
mentation to maintain normal potassium levels. One
month later the patient was clinically and biochemi-
cally euthyroid. Medical treatment was discontinued
and successful transphenoidal adenomectomy was
performed. Two weeks after surgery the TSH level
was 1.25 mU/L and fT4 14.03 pmol/L.

Histology revealed a chromophobe adenoma, and
immunohistochemistry was positive for §-T'SH subunit,
B-LH subunit and a-SU and negative for GH, PRL,
ACTH and B-FSH subunit, whereas Ki-67 was 3%
and immunostaining for p-53 was positive.

Two months later the patient underwent the first
postoperative evaluation. He was in excellent clini-
cal condition reporting no recurrence of episodes
of paralysis or muscle weakness, with TSH level of
1.38 mU/L and T4 level of 13.1pmol/L. The pituitary
MRI scan did not show residual disease and anterior
pituitary function profile was normal. In order to
confirm and establish a total cure, a T3 suppression
test was performed, i.e. T3 25 mg 3 times/day was
administered orally for seven days leading to sup-
pression of TSH to <0.01 mU/L.

DISCUSSION

The TSH-secreting adenoma is a very rare cause
of hyperthyroidism and TPP an uncommon first
manifestation of hyperthyroidism. The history, physi-
cal examination and laboratory data of our case were
consistent with TPP due to a TSH-secreting adenoma.

It is the fourth case in the literature of a TSH-secret-
ing adenoma presenting with TPP and the first one
associated with microadenoma.

Consistent with the diagnosis of TPP are the pa-
tient’s demographic data (an oriental male in his 30s),
the absence of a family history of periodic paralysis
and the resolution of the attacks of periodic paralysis
after restoration of potassium levels and euthyroidism.
The subtle clinical features of hyperthyroidism, the
diffusely enlarged thyroid gland, the increased up-
take in the Tc-scan and the lack of ophthalmopathy
observed in our patient are frequently reported in
patients with TSH-secreting pituitary tumors.”® The
normal alpha-subunit levels is possibly explained by
the small size and the good differentiation of the
adenoma. Because of the small size of the adenoma,
the patient had no visual defects, no headaches and
no hypopituitarism, all signs of pituitary tumor expan-
sion commonly seen in patients with TSH-secreting
pituitary tumors, as most of them are macroadenomas
at the time of diagnosis.’ The patient’s predisposition
to TPP —because of his Asian origin— has contributed
to the early diagnosis of thyrotoxicosis; consequently,
the recognition of the TSH-secreting adenoma at
an early stage possibly explains the small size of the
adenoma in this patient.

The treatment of choice for TSH-secreting adeno-
mas is transphenoidal adenomectomy.! In certain
cases, administration of somatostatin analogs (oc-
treotide) and/or dopamine agonists (bromocryptine,
cabergoline) have been successfully used to reduce
TSH secretion and tumor size preoperatively and
thus improve surgical outcome.®?%2! Treatment with
thionamides to prevent thyroid hormones synthesis
should be used with caution, as it may further in-
crease TSH secretion and accelerate tumor growth.
Our patient was treated with antithyroid drugs and
[-blockers to restore euthyroidism preoperatively
without the need for additional therapy (octreotide
or bromocryptine). Thereafter, a transphenoidal
selective adenomectomy was successfully performed
as documented by the normal pituitary function and
MRI scan post-operatively, the absence of episodes of
TPP and the complete suppression of TSH following
the T3 suppression test.

The pathogenesis of TPP remains obscure; its main
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feature is hypokalemia induced by a massive shift of
potassium from the extracellular into the intracellular
compartment, mostly into the muscles, and it is at-
tributed to an increase in the number and activity of
the Na-K-ATPase pump.?>? It has been demonstrated
that adrenergic stimulation increases intracellular
cAMP levels thus stimulating the Na-K-ATPase
and promoting cellular potassium uptake. Elevated
thyroid hormones increase the activity of Na-K-ATP-
ase either directly or by increasing the number and
sensitivity of f-receptors, inducing a hyperadrenergic
state and consequently further potassium uptake.**
This suggests that thyrotoxicosis per se is implicated
in the pathogenesis of TPP regardless of its etiology
and explains the effect of treatment with f3-block-
ers in blunting and preventing episodes of periodic
paralysis. Insulin has also been shown to increase
Na-K-ATPase activity, this explaining the offset of
TPP attacks after carbohydrate-rich meals.*

The role of genetics in identifying patients sus-
ceptible to TPP has especially been studied among
Asian populations. Specifically, in patients with TPP a
higher incidence of HLA B46, DR9 and DQB1°0303
has been documented in Hong Kong Chinese patients
and HLA A2, BW22, AW19, B17 and DRWS in Sin-
gapore Chinese and Japanese patients.***® Moreover,
an association between certain single-nucleotide
polymorphisms (SNPs) of the L-type calcium chan-
nels al-subunit Cavl.1 has been reported in Southern
Chinese TPP patients.” However, no specific associa-
tion of HLA haplotypes or SNPs polymorphisms and
predisposition to TPP has been documented.

In this report, we describe the fourth case of
TPP as the first manifestation of a TSH-secreting
adenoma. In addition, this is the first TSH micro-
adenoma presenting with TPP. In clinical practice,
thyrotropin-secreting pituitary adenoma should be
included in the differential diagnosis of hyperthy-
roidism, especially when unsuppressible TSH levels
are detected. The prompt diagnosis and treatment
of the cause of hyperthyroidism in such cases leads
to complete resolution of TPP thus preventing its
potentially lethal cardiopulmonary complications.
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