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Abstract

Pituitary hyperplasia due to endemic hypothyroidism is very rare and should be considered in the differential diagnosis of

pituitary neoplasm, especially if the patient hails from endemic iodine deficient regions such as the Himalayas. Establishing

correct diagnosis may save the patient of any unnecessary neurosurgical intervention.
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Abstract :

Pituitary hyperplasia due to endemic hypothyroidism is very rare and should be considered in the differential
diagnosis of pituitary neoplasm, especially if the patient hails from endemic iodine deficient regions such
as the Himalayas. Establishing correct diagnosis may save the patient of any unnecessary neurosurgical
intervention.
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Pituitary hyperplasia due to endemic hypothyroidism should be considered as differential diagnosis of pi-
tuitary neoplasm. Thorough endocrinological evaluation should be done to avoid unnecessary surgery for
lesion that can be treated medically.

1 INTRODUCTION

Pituitary hyperplasia can occur due to variety of physiological and pathological conditions, including
pregnancy, puberty and endocrine abnormalities.1 Pituitary hyperplasia following primary hypothyroidism
was first reported in 1851 by Niepce who described the enlargement of sella turcica in cretins with
hypothyroidism.2 Despite traditionally thought as being uncommon3,this condition has been well docu-
mented in the literature ever since. However, pituitary hyperplasia following primary hypothyroidism is
rarely encountered in the pediatric population.4

We report a case of 12 years old girl who was referred to the neurosurgery department of our teaching
hospital for surgical evaluation of a suspected pituitary neoplastic lesion which was later found out to be
pituitary hyperplasia due to endemic primary hypothyroidism.

2 CASE REPORT

History: Our patient is a 12 years old girl, hailing from a Himalayan district of Nepal. She presented with
complaints of headache and fatigue for the last 6 months to a peripheral district hospital. CT scans carried
out at that center showed a pituitary mass lesion suggestive of pituitary neoplasm. Due to unavailability of
surgical care facilities at that hospital, she was referred to our hospital for neurosurgical evaluation of her
condition. The patient was born at term, at home and was reportedly well since birth. She and her parents
denied any family history of thyroid and autoimmune disorders. She denied having had menarche, hair loss,
constipation and visual impairment. She denied smoking, alcohol consumption and illicit drug use.

Examination: On physical examination, our patient had a height of 129 cm (<3rd percentile), a weight of
54 kg (>75th percentile) and a BMI of 32.4 kg/m2. At the time of initial presentation to our facility, she
had a blood pressure of 104/72 mmHg, a regular heart rate at 63 beats per minute and a respiratory rate
of 15 per minute. She had a coarse and dry skin. She looked obese and short for her age. Neurologic and
visual field examination revealed no abnormalities. Thyromegaly was grossly evident. Neck examination
revealed bilaterally enlarged and palpable thyroid lobes. She was a Tanner Stage I for breasts and pubic
hair. External genital organs were normally developed for age.

Initial laboratory evaluation (Table 1) revealed a TSH (Thyroid-stimulating Hormone) of 149.6μIU/ml, a T4
(Thyroxine) of 0.2μg/dl, T3 (Triiodithyronine) 11ng/dl, GH (Growth Hormone) 4.7ng/ml, LH (Luteinizing
Hormone) 0.26mIU/ml, FSH (Follicle-stimulating Hormone) 0.78mIU/ml and serum Prolactin 59.2ng/ml.
Cortisol and ACTH (Adrenocorticotrophic Hormone) levels were within normal range. She had a hemoglobin
level of 9.1 g/dl, a random blood glucose of 80 mg/dl, a LDL-C (Low Density Lipoprotein-C) level of
156mg/dl and a Triglyceride level of 193 mg/dl. Urinary iodine was found out to be 12 mcg/L. Antibody
tests for thyroid autoantibodies were negative. CT scan of her head (Figure 1) showed a 9mm symmetrical,
homogeneously enhanced, round and hyper dense mass in the widened pituitary fossa suggestive of pituitary
adenoma.

Ultrasound guided FNAC (Fine Needle Aspiration Cytology) of the thyroid showed cells arranged in sheets
with scanty cytoplasm, with oval to round nucleus and numerous bare nuclei against a thin colloidal back-
ground, features suggestive of endemic goiter.

Though the patient was initially evaluated for surgical resection of the mass lesion, prompt identification of
her condition prevented any unnecessary surgical intervention. She was treated with 50 mcg of Levothyroxine
tablets and was advised for iodine fortified salt intake every day. After 2 months of treatment, repeat thyroid
function tests showed significant improvement. Lab reports showed a serum TSH of 4.7μIU/ml (N=0.4-
6.1μIU/ml), FT4 of 1ng/dl (N=0.8-2ng/ml), FT3 of 2.8pg/dl (N=1.4-4.2pg/dl), GH of 8.7ng/ml and serum
Prolactin normalized to 7.5ng/ml (N 1.2-15.5 ng/ml). Follow up CT scan after 4 months (Figure 2) showed
regression of the pituitary mass. She had reduction of her goiter and her height increased to 157 cm (>50th

2



P
os

te
d

on
A

u
th

or
ea

23
A

u
g

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

81
92

88
.8

47
05

12
4

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Percentile) after 1 year. All her symptoms resolved. She was counselled to consume iodized salt and sent
back home.

3 DISCUSSION

Iodine deficiency is the most common cause of hypothyroidism worldwide.5 This is more common in Hi-
malayan country like Nepal, where it is endemically present.6,7 This is the first reported case of pituitary
hyperplasia following primary hypothyroidism due to endemic iodine deficiency.

Primary hypothyroidism leads to pituitary hyperplasia due to loss of feedback inhibition from circulating
thyroid hormones thyroxine (T4) and triiodothyronine (T3) on the hypothalamus, leading to increased pro-
duction of Thyrotropin Releasing Hormone (TRH) and consequently increased activity of thyrotropes.8 With
acute development of hypothyroidism, rapid progression of hyperplasia of the anterior pituitary may occur
in as less as 5 weeks.9Serum prolactin level is elevated in majority of patients with hypothyroidism and
this increase is due to TRH.10Additionally, the response of prolactin to TRH is exaggerated in hypothyroid
state11 and this fact is supported by pituitary lactotroph hyperplasia seen in histology specimens of hy-
pothyroid patients.12 Growth hormone levels are reduced in children with pituitary hyperplasia secondary to
primary hypothyroidism13,14 presumably due to compression of pituitary stalk and infundibulum15 or trans
differentiation of somatotropes to thyrotropes.16 It may also be due to reduced thyroxine levels, which has
stimulating effects on growth hormone synthesis.17

In pediatric population, pituitary hyperplasia following primary hypothyroidism presents predominantly
with features of hypothyroidism such as short stature, fatigue, myxedema and of increased prolactin such
as menstrual disorders and galactorrhea.18 Visual impairment and neurological abnormalities are rare in
children.18 Our case also demonstrated similar findings but despite increased prolactin levels, we did not
observe features of hyperprolactinemia.

CT and MRI, with and without contrast, have been used for diagnosing pituitary hyperplasia since
decades. MRI usually demonstrates homogenous, isodense, diffuse and symmetrical enlargement of pituitary
gland.14,19 CT reveals a round, isodense mass with homogenous enhancement in midline sellar region.20,21The
findings in our case is similar to what is described in the literature. Though recommended, our patient didn’t
undergo MRI citing financial constraints. CT scans are still used in developing countries for evaluation of
pituitary mass lesions owing to its accessibility and affordability over MRI.

There are various causes of sellar masses in children, including craniopharyngeal neoplasms, intracranial germ
cell tumors, pituitary adenoma and pituitary hyperplasia.4,18 Of these conditions, it may be very difficult
to distinguish pituitary adenoma from hyperplasia as they share similar radiological and clinical features.
Though pituitary adenoma following primary hypothyroidism has also been reported22, it is very rare.
Thyrotropin producing pituitary adenoma may also be a possibility given the pituitary mass and increased
TSH level, but these tumors are exceedingly rare, accounting only 0.5% of all pituitary adenomas.23 It is
imperative to distinguish pituitary adenoma from pituitary hyperplasia as the therapeutic options are very
different for their management: surgery for adenoma and thyroid replacement for hyperplasia secondary to
hypothyroidism. If a proper diagnosis is reached, the patient can be saved of the consequences of unwanted
surgical intervention.

It is also necessary in children with pituitary hyperplasia to distinguish physiological from pathological
hyperplasia. Though the gland increases considerably during puberty, reportedly up to 8 mm24, there are
no symptoms of disease states since it is entirely physiologic. Pathological hyperplasia occurs in response to
endocrine disorders such as hypothyroidism.25 This condition presents with clinical features and laboratory
results consistent with the underlying pathological state. In our case as well, there were clear features of
hypothyroidism.

There are many causes of hypothyroidism leading to pituitary hyperplasia in children, the most common being
Hashimoto’s thyroiditis.26 Other common causes include subtotal thyroidectomy, radioactive iodine therapy
and drugs like interferon and thionamides. Our patient was not on any of these medications and was negative

3



P
os

te
d

on
A

u
th

or
ea

23
A

u
g

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

81
92

88
.8

47
05

12
4

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

for antithyroid antibodies. Based on the clinical features, laboratory findings, cytology report and the high
prevalence of endemic goiter in her community, a diagnosis of iodine deficiency hypothyroidism leading
to pituitary hyperplasia was established. For people hailing from Himalayan region with high prevalence
of endemic goiter and where iodine fortified salt is not available, hypothyroidism due to iodine deficiency
should also be considered as a cause of pituitary hyperplasia.

4 CONCLUSION

Pituitary hyperplasia due to hypothyroidism is uncommon is children. For patients presenting with pituitary
mass on CT scan or MRI with clinical features suggestive of hypothyroidism, a thorough endocrine evaluation
must be carried out before considering surgical resection so that this reversible condition would not be
mistaken for adenoma and subsequent surgeries could be avoided. For patient from Himalayan and other
endemic regions, iodine deficiency hypothyroidism must also be considered along with other common causes.
This should be treated with thyroid hormone replacement and consumption of iodine fortified foods.

List of abbreviation:

TSH= Thyroid Stimulating Hormone

T4= Thyroxine

T3= Triiodothyronine

GH= Growth Hormone

LH= Luteinizing Hormone

FSH= Follicle Stimulating Hormone

LDL= Low Density Lipoprotein

FT3= Free Triiodothyronine

FT4= Free Thyroxine
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Figure Legend:

Figure 1. Initial head CT scan of our patient. We can clearly delineate a round, homogeneously enhanced
pituitary mass.

Figure 2. CT Scan Head of Same patient after L-thyroxine therapy and iodine supplementation. After the
therapy, the mass regressed completely as shown in the scans.
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