
Pituitary enlargement occurs in both 
physiological and pathological states. 

Severe longstanding primary hypothy-
roidism has the potential to cause pitu-
itary gland enlargement, which is mostly 
reversible following thyroxine (T4) re-
placement therapy [1].

Although a relatively frequent con-
dition, pituitary enlargement remains 
asymptomatic and largely undiagnosed 
in patients presenting with severe hypo-
thyroidism.

We present the case of a 57-year-old 
woman with a history of hypothyroidism 
and low compliance to thyroid hormone 
replacement therapy. The patient pre-
sented with complaints of headaches for 
several days and a brief episode of un-
consciousness followed by a state of con-
fusion. Blood tests and hormonal panel, 
combined with magnetic resonance im-
aging (MRI) of the pituitary gland raised 
the suspicion for syndrome of inappro-
priate antidiuretic hormone secretion 
(SIADH) related to primary hypothyroid-
ism-associated pituitary enlargement and 
the patient was treated accordingly. 

A 57-year-old woman with history of hy-
pertension (treated with losartan) and hypo-
thyroidism (undertreated with levothyrox-

ine due to low compliance) was admitted to 
the emergency department with complaints 
of severe headaches and fatigue over a few 
days with no fever or recollection of head 
trauma. The patient denied smoking or the 
use of alcohol and illegal substances.

The patient’s medical history revealed 
that a few days prior to her admission, 
routine blood tests showed markedly in-
creased level of thyroid stimulating hor-
mone (TSH), 47.17 mlU/L (normal range 
0.35–5), free T4 11.03 pmol/L (normal 
range 9–19.10), and low free T3,2.38 
pmol/L (normal range 2.6–5.7).

On admission, serum electrolytes, 
kidney functions, and complete blood 
count were normal. Complete physical 
and neurological examination did not 
show pathological findings. Cranial com-
puted tomography scans, with and with-
out contrast, did not demonstrate bleed-
ing or structural abnormalities.

The patient was discharged with a 
recommendation for treatment with anal-
gesics and better compliance with L-thy-
roxine replacement therapy. 

Three days later, she was re-admit-
ted to the emergency department after a 
brief resolving event of unconsciousness, 
which was followed by a state of con-
fusion and headache. On her admission, 
she was hemodynamically stable and her 
neurological examination, electrocardio-
graph, encephalogram, and chest X-ray 
were normal. Blood results revealed hy-
ponatremia of 120 mEq/L (normal range 
130–145), hypokalemia of 3.2 mEq/L 
(normal range 3.5–5), BUN 9 mg/dl (nor-
mal range 9–20), creatinine 0.63 mg/dl 
(normal range (0.52–1.04), hyperglyce-

mia of 153 mg/dl (normal range 65–105), 
and low serum osmolarity of 252 mOsm/
kg (normal range 28–295). Urine sample 
analysis showed sodium levels of 102 
mEq/L and osmolarity of 390 mOsm/kg 
(normal range 50–1400). 

Further hormonal evaluation showed 
normalization of TSH, 4.01 mIU/L and 
free T4 19.18 pmol/L. Free T3 was still 
low, 1.9pmol/L. Prolactin was 10 ng/ml 
(normal range 5.2–26.5) and cortisol was 
25.9 mcg/dl (normal range 5–25).

MRI demonstrated an enlargement of 
the pituitary gland to a size of 9.1 mm 
(expected size is approximately 5 mm) 
with no signs of a space occupying lesion 
[Figure 1].

The patient was diagnosed with SI-
ADH. Workup did not find any obvious 
cause for SIADH, and it was assumed 
that it was associated with enlargement 
of the anterior pituitary gland, which was 
secondary to long-standing undertreated 
hypothyroidism. The patient was treated 
with fluid restriction and adequate thyrox-
ine replacement therapy. Sodium levels 
gradually increased to 139 mEq/L over the 
following 72 hours, and the patient was 
discharged in a good clinical state.

One month after discharge, she re-
turned for a routine follow-up. She did 
not report incidence of headaches, con-
fusion, or loss of consciousness since 
her discharge. TSH was 4 mIU/L, free 
T4 was 17.3 pmol/L, and free T3 nor-
malized, 5.29 pmol/L .Sodium levels re-
mained at 139 mEq/L. The patient report-
ed improvement in compliance regarding 
her treatment with levothyroxine.

MRI was repeated 3 months later, and 



showed a decrease in the size of the pitu-
itary gland to 7.5 mm, with no additional 
pathological findings. [Figure 1].

The association between pituitary hy-
perplasia and severe primary hypothy-
roidism was first described in a cretin’s 
autopsy in 1851.

Prolonged hypothyroidism leads to 
the loss of negative feedback that thyrox-
ine (T4) and triiodothyronine (T3) have 
on the secretion of thyrotropin releasing 
hormone (TRH) from the hypothalamus. 
Therefore, patients with longstanding se-
vere primary hypothyroidism may have 
sufficient hyperplasia of TSH-secreting 
(thyrotrope) cells to cause pituitary en-
largement, which shrinks with L-thyrox-
ine replacement therapy [1].

It is likely that this patient’s under-treat-
ed primary hypothyroidism (due to low 
compliance to L-thyroxine therapy) result-
ed in hyperplasia of TSH-secreting cells 
and anterior pituitary enlargement. This 
enlargement probably affected anti-diuretic 
hormone (ADH) secretion from the poste-
rior part of the gland, and evoked the clin-
ical manifestations related to hyponatremia 
and SIADH. These effects were transient, 
as improved compliance to treatment with 
L-thyroxine resulted in normalized levels of 
TSH and sodium, followed later by shrink-
ing of the enlarged pituitary gland [2].

The clinical presentation of patients 
with pituitary enlargement due to prima-
ry hypothyroidism varies. Even though 
all patients exhibit symptoms of hypo-
thyroidism at some point, only 38% per-
cent describe a complaint suggestive of 
hypothyroidism as their main complaint. 
Hyperprolactinemia is seen at the time 
of presentation in 36% percent of the 
patients, and symptoms of mass effects 
caused by the pituitary enlargement are a 
chief complaint in up to 25% [3].

Elevated TSH levels with presence 
of pituitary enlargement should raise 
suspicion for thyrotropin producing 
pituitary adenoma, hence appropriate 
endocrine and biochemical evaluation 
is necessary to prevent inappropriate 
surgical intervention. In most cases of 
patients with pituitary enlargement due 
to primary hypothyroidism who did 
undergo surgery, no adenomas were 
found. Their pituitary histological ex-
amination revealed large, oval thyro-
tropes with abundant slightly acido-
philic cytoplasm [4].

Autopsy studies performed in de-
ceased patients with hypothyroidism 
have shown diffuse or nodular thyrotrop-
ic cell hyperplasia in more than 2/3 of the 
examined glands. The researchers also 
documented a raw correlation between 
the degree of thyrotropic cell hyperplasia 
and the relative lack of thyroid hormone 
replacement therapy [5].

Although the incidence of pituitary en-
largement resulting from long-standing 
hypothyroidism is not clear, new emerg-
ing reports affirmed the suspicion that 
the incidence is higher than previously 
appreciated. In our case, this enlargement 
was symptomatic and most likely led to 
transient SIADH.


