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Introduction

Pituitary enlargement secondary to primary hypothyroidism

is a known but uncommon occurrence and is difficult to dis-

tinguish on computed tomography (CT) and magnetic reson-

ance imaging (MRI) from primary pituitary tumor1). The lack

of thyroxine feedback found in uncontrolled primary hypothy-

roidism leads to elevated levels of thyrotropin-releasing hor-

mone (TRH), which causes both pituitary thyrotroph and lac-

totroph hyperplasia, increasing the secretion of both thyroid-

stimulating hormone (TSH) and prolactin2). With long-standing

hypothyroidism, thyrotroph hyperplasia can result in expansion

of the sella turcica and enlargement of the pituitary gland.

Pituitary hyperplasia usually regresses following adequate

treatment with hormone replacement over a period of a few

months2).

We herein report a case of pituitary hyperplasia associated

with hypothyroidism in a short statured female adolescent

without the typical clinical features associated with hypothy-
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roidism.

Case report

A 16-year-old girl presented to our clinic with growth retar-

dation. She was born after 40 weeks gestation by vaginal deli-

very with a birth weight of 3,100 g. Her past medical and

surgical histories were unremarkable. She had no familial his-

tory of thyroid or autoimmune disease. Her history revealed

that she had been previously healthy but had experienced a

diminished growth rate since the age of six. On physical exa-

mination, her height was 142.6 cm ( 3˂ rd percentile), and her

weight was 43.6 kg ( 10˂ th percentile). Her thyroid gland was

not palpable. Her breasts were enlarged bilaterally (Tanner

stage IV) and pubic hairs were present (Tanner stage IV). She

was amenorrhea. The neurological examination including full

visual fields was normal.

Laboratory data revealed hypercholesterolemia (350 mg/

dL), and hypertriglyceridemia (476 mg/dL). Endocrinological

investigations revealed decreased thyroid function (free thyro-

xine [T4], 2.31 pmol/L; TSH ˃ 100 mIU/L), elevated serum

prolactin level (74.2 ng/mL) and normal sex hormones (folli-

cle stimulating hormone [FSH], 5.75 mIU/mL [normal, 1.0-

9.2]; luteinizing hormone [LH], 4.65 mIU/mL [normal, 0.4-
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11.7]; estradiol, 16.3 pg/mL [normal, 3.4-17]). Serum antithy-

roglobulin antibody level was 33.9 U/mL (normal, 0.0-0.3)

and antiperoxidase antibody level was higher than 100 U/mL

(normal, 0.0-0.3). Serum insulin-like growth factor (IGF)-I level

was 124.0 ng/mL (normal, 247-642). Thyroid sonography

revealed bilateral small thyroid glands with heterogeneous

low echogenicity. Bone age was 13 years at the chronological

age of 16 years and 4 months. Due to high level of serum pro-

lactin, we performed head MRI. The MRI demonstrated an

expansive formation with a signal intensity similar to that of

the cerebral cortex, occupying the entire sella, extending to

the suprasellar region with mild upward displacement of the

optic chiasm (Fig. 1).

Based on her clinical history and laboratory studies, a diag-

nosis of primary hypothyroidism was made, and the mass was

believed to be attributed to secondary pituitary hyperplasia,

in response to primary hypothyroidism caused by Hashimoto's

thyroiditis. She was treated with 125 g/day of levothyroxineµ

(L-thyroxine). After 2 months of hormone replacement, her

thyroid function, serum prolactin, and IGF-I levels normalized

and after 5 months, she was showed menarche. A follow-up

MRI performed 2 months after L-thyroxine therapy showed a

nearly normal-sized pituitary gland (Fig. 2). A growth hormone

(GH) stimulation test was performed three months after L-

thyroxine therapy, and the peak GH level was 6.38 ng/mL

(normal, ˃ 10). Thereafter, she was treated with daily injections

of recombinant human GH 0.1 IU/kg/day, in addition to L-

thyroxine. Currently, the patient has been monitored for 1.5

years, and her height has increased by 9.8 cm over 16 months.

Discussion

In primary hypothyroidism, TRH induces hyperplasia of

thyrotrophs, and, to a lesser degree, lactotrophs, resulting in

hypersecretion of TSH and prolactin. The incidence of hyper-

prolactinemia associated with primary hypothyroidism ranges

from 1.1 to 40%, and the degree of hyperprolactinemia is

generally, modest, with values higher than 25 ng/mL obser-

ved in only 10% of patients3). There is no consensus about

the indication of MRI for investigating hyperprolactinemia.

Some authors have recommended MRI for serum prolactin

levels ˃ 100 ng/mL and others for any patient with persisten-

tly high prolactin, in the absence of identifiable causes4).

Depending on the severity and duration of the hypothyroi-

dism, pituitary hyperplasia could simulate an adenoma. On

imaging studies, secondary pituitary hyperplasia is often cha-

racterized by a homogeneously enhancing lesion that may

rapidly progress following the onset of a hypothyroid state.

However, CT or MRI is not capable of distinguishing primary

hyperplasia from a macroadenoma on the basis of its radio-

graphic aspect5). Treatment with L-thyroxine results in disap-

pearance of the tumoral mass, and the time required for this

to occur ranges from 6 days to a year and a half after treat-

ment begins2, 6). Therefore, secondary pituitary hyperplasia

should be included in the differential diagnosis of a supra-

Fig. 1. Pretreatment magnetic resonance imaging (MRI) of the
brain. (A) Pituitary T1 and T2 MRIs demonstrated an oval shaped
enlarged mass with a signal intensity similar to that of the cerebral
cortex, corresponding with the pituitary gland. The mass occupied
the entire sella, extending to the suprasellar region with mild up-
ward displacement of the optic chiasm. (B) Sagittal and coronal
contrast enhanced T1 weighted images showed a homogeneously
enhancing mass with a convex upper contour measuring up to
14 mm in craniocaudal diameter.

Fig. 2. After 2 months of therapy, post-contrast T1 weighted images
showed nearly complete resorption of the mass.
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sellar lesion in children, and the diagnosis of pituitary hyper-

plasia secondary to hypothyroidism relies on a thorough his-

tory, observation of clinical course and endocrine evaluation.

Unfortunately, there have been cases reported in which

secondary pituitary hyperplasia was diagnosed only after

resection7).

Pituitary enlargement secondary to hypothyroidism has

been found to produce no symptoms in patients unless there

is compression of the optic chiasm8). In adults, pituitary hy-

perplasia associated with hypothyroidism can present in vari-

ous forms: salient features of hypothyroidism, amenorrhea/

galactorrhea, or neurologic/visual presentation2, 6). In child-

ren, short stature or decreasing growth is a frequent feature,

and other clinical symptoms of hypothyroidism are subtle or

missed. Unlike adults, children rarely have neurologic presen-

tation secondary to sellar expansion. The patient in this study

was referred for growth arrest without any clinical features of

hypothyroidism. This presentation was similar to that of other

reported cases6, 9). A common cause of hypothyroidism is

autoimmune thyroiditis, as in this case.

From a review of previously published case reports in Ko-

rean children, we found six cases that affected 4 boys and 2

girls10-14). The mean age was 8 years and 6 months, ranging

between 2 and 15 years, and all patients were initially refer-

red to a endocrinologist for growth arrest. None had neurolo-

gic symptoms secondary to sellar expansion. The main causes

of hypothyroidism were congenital hypothyroidism due to

thyroid dysgenesis (3 patients) and Hashimoto's thyroiditis (2

patients). Their TSH levels were greater than 57 mIU/mL (57.1-

200), T4/free T4 levels below normal, and all had suprasellar

mass extension upon imaging. They were treated with L-

thyroxine, and their thyroid function and prolactin levels

normalized over 2 to 4 months. The size of the each patients'

suprasellar mass normalized after 3 to 12 months of treatment.

These findings were very similar to Xu and Li's report9). In this

case, MRI recheck was performed 2 months after thyroid hor-

mone supplement with rapidly regression of pituitary mass.

L-thyroxine replacement therapy is recommended in hypo-

thyroid patients with pituitary hyperplasia. After a few month

of therapy, pituitary hyperplasia regresses with normalization

of thyroid function and prolactin levels. In our patient, MR

imaging results reverted to normal after only 2 months of

treatment. This resolution occurred more rapidly than previ-

ously reported pediatric cases, in which the hyperplasia per-

sisted for many months. Since thyroxine stimulates GH syn-

thesis, GH production may be reduced in hypothyroid child-

ren. In this situation, the combination of L-thyroxine with GH

was likely effective in increasing final height9). In our case,

16-year-old patient had partial GH deficiency and a bone age

of 13. Recombinant human GH was given after 4 months of L-

thyroxine therapy with 9.8 cm of height increase over 16

months. However, the therapeutic effect of additional recom-

binant human GH treatment should be assessed in future.

한 글 요 약

하시모토 갑상 염에 의한

갑상 기능저하증으로

발생한 가역적 뇌하수체 과형

김정숙
1
김민선ㆍ

1, 2
김선준ㆍ

1, 2
정경호ㆍ

3
황평한ㆍ

1, 2
이대열ㆍ

1, 2

전북대학교 의학전문대학원 소아과학교실1 임상연구소, 2,

영상의학과학교실3

저자들은 하시모토 갑상선염에 의해 발생한 일차성 갑상

선기능저하증과뇌하수체과형성증이있는 세된여아에16

대하여보고하고자한다 환아는내원당시성장지체가있었.

고 검사상유리싸이록신의저하 갑상선자극호르몬과프로, ,

락틴의증가를보이고있었다 뇌하수체자기공명 상검사.

상터키안상부에종괴가확인되었다 갑상선호르몬치료. 2

개월 후 혈중 갑상선 기능과 프로락틴은 정상화 되었으며, ,

뇌하수체과형성은호전을보 다 이에기존보고보다도빠.

른 뇌하수체 과형성의 정상화를 보인 증례를 경험하 기에

문헌고찰과함께보고하는바이다.
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