
Pituitary enlargement secondary to primary
hypothyroidism (PH) is a known but
uncommon occurrence, and is also difficult
to distinguish on CT and MRI from primary

pituitary tumors(1). Following adequate hormone
replacement with L-thyroxine, both symptoms and
pituitary hyperplasia are reported to regress within a
few months(2). It is important to recognize this
condition so as to avoid unnecessary surgery.
Previous reports have mainly focussed on CT and
MRI identifying pituitary hyperplasia in children
with primary hypothyroidism, whereas only a few
reports focus on plasma GH levels(3,4). This study
was conducted to observe the therapeutic effect of
thyroxine on growth, and GH levels in these children.

METHODS

This study was conducted from 2002 to 2005 in the
pediatric department of the Affiliated Hospital,
Qingdao Medical College, China. Ethical approval

and verbal consent were obtained. During this period,
we encountered 8 patients who displayed a decreased
growth rate, without typical clinical features of
hypothyroidism. Hormonal analyses – which
included GH stimulation tests (arginine, insulin), free
triiodothyronine(FT3), free thyroxine (FT4),
thyrotropin (TSH) (RIA assay) and thyroid antibody
and prolactin (PRL), was conducted. 99 Tc-
pertechnetate thyroid scan and MRI scan of the
pituitary were undertaken. To assess for Turner
syndrome, cytogenetic studies were conducted on
every female subject.  Based on the MRI findings and
clinical signs and symptoms; endocrinological
examinations were diagnostic for pituitary enlarge-
ment due to PH in a given child. The patients had a
trial of T4 hormone replacement (levothyroxine
sodium 5-10µg/kg/d) and continued until serum TSH
level was normalized. FT3, FT4 and TSH levels were
taken as a guideline to adjust the dose of the drug.
Clinical and biochemical evaluations, MRI and the
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GH stimulation test were repeated bimonthly, 3
months and 6 months, respectively. Diagnostic
criteria and guidelines for treatment were on the basis
of relevant literature(5,6).

RESULTS

Initial endocrinological work-up revealed abnormal
GH provocative tests, low levels of thyroid hormones
and markedly elevated TSH and PRL (Table I and II).
Thyroxine binding globulin and antithyroid
peroxidase (anti-TPO) antibodies were positive in
three children. Cytogenetic studies ruled out Turner
syndrome in all female children. Pituitary MRIs
revealed symmetrical enlargement of the pituitary
gland, measuring 12-31 mm in size. The mean follow-
up period was 22.8 ± 4.7 months. Following adequate
hormone replacement with L-thyroxine symptoms,
thyroid function and prolactin were normalized over
2-6 months. MRI demonstrated a marked decrease in
the size of the pituitary mass within the sella turcica
after 3 months of treatment and showed normal
dimensions after 6 months of treatment. The height
increased by 11.6 ± 1.7cm/year in six  children; while
in the other two, it was 4.9 cm/year and 5.2 cm/year,
respectively (Patient 2 and 5, Table II). GH
stimulation tests of these 2 patients remained
abnormal. Thereafter, they were treated with daily
injections of recombinant human growth hormone
(rhGH) 0.1 IU/kg/d, in addition to L-thyroxine;
resulting in a growth gain rate of approximately
11cm/year.

DISCUSSION

With long-standing hypothyroidism, thyrotroph
hyperplasia can result in the expansion of the sella
turcica and the enlargement of the pituitary gland(7).
Khawaja, et al.(6) report that pituitary enlargement
on MRI is found in 70% patients with primary
hypothyrodism. The pituitary mass may extend
outside the sella turcica and produce clinical
symptoms(8). Radiana, et al.(9) suggest that the
greatly increased number of TSH-cells in
methimazole-induced-hypothyroidism is due, at least
partially, to the transdifferentiation of somatotroph
into thyrotroph cells and a role for TRH stimulation
in the transdifferentiation process. Key transcription
factors, such as Pit-1 and Gata 2 are known to be
involved in pituitary endocrine cell

differentiation(10). Depending on demand,
somatotrophs can reversibly transform into
thyrotrophs.

In adults, pituitary hyperplasia with
hypothyroidism generally exhibit in various forms
like features of hypothyroidism, amenorrhea; galac-
torrhea; visual abnormalities and headaches(5).
While short stature or decreasing growth is a frequent
reason for pediatric consultations, clinical features of
hypothyroidism are subtle and missed. All over
patients consulted for growth arrest but their clinical
signs of hypothyroidism were mild and their
intellectual development was normal. We found that
these patients were hypothyroid and had pituitary
enlargement upto 12-31 mm in size. A common cause
of hypothyroidism is autoimmune destruction of the
thyroid gland(11). Hashimoto’s thyroiditis was the
likely main cause in our patients; because antithyroid
antibodies were positive and radionuclide thyroid
scans showed an asymmetrical thyroid gland with
irregular distribution of 99mTc. The other reason was
congenital hypothyroidism, which was caused by
thyroid hypoplasia or dyshormonogenesis. Although
neonatal screening has been carried out for years,
hypothyroidism, and consequently pituitary hyper-
plasia, continues to occur in our country.

The recommended and appropriate replacement
therapy for hypothyroidism is levothyroxine sodium.
After 6-12 months, all patients’ pituitary hyperplasia
regressed with adequate levothyroxine replacement,
but 2 patients still have impaired growth hormone
secretion and a low growth rate. Since thyroxine is a
stimulating factor for GH synthesis, GH production
may be reduced in hypothyroic children(3). This is a
very important phase of their height increase in pre-
puberty; so after the complete disappearance of
enlargement in the pituitary, rhGH was given to these
2 patients. The combination levothyroxine with GH
can be highly effective in increasing final height. No
recurrence of pituitary enlargement was found in the
8 follow-up cases.
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manuscript for important intellectual content. XAJ
collected data and drafted the paper.
Funding: None.
Competing interests: None stated.



INDIAN  PEDIATRICS 879 VOLUME 47__OCTOBER 17, 2010

AIJING AND TANG PITUITARY HYPERPLASIA AND PRIMARY HYPOTHYROIDISM

TA
B

L
E

 I 
 D

AT
A

 O
F P

AT
IE

N
TS

 W
IT

H
 P

IT
U

IT
A

RY
 E

N
LA

R
G

EM
EN

T D
U

E T
O

 P
R

IM
A

RY
 H

Y
PO

TH
Y

R
O

ID
IS

M
, B

EF
O

R
E A

N
D

 A
FT

ER
 2

2 
M

O
N

TH
S O

F T
H

Y
R

O
X

IN
E T

H
ER

A
PY

Pa
te

in
t

Va
lu

es
 b

ef
or

e s
ta

rti
ng

 th
er

ap
y

Va
lu

es
 af

te
r 2

2 
m

on
th

s t
he

ra
py

no
/s

ex
CA

BA
H

ei
gh

t
Th

yr
oi

d
G

V
(c

m
/

Pi
tu

ita
ry

CA
B

A
H

ei
gh

t
Th

yr
oi

d
G

V
 (c

m
/

Pi
tu

ita
ry

(y
)

(y
)

(c
m

)(
SD

S)
sc

an
ye

ar
)

siz
e (

m
m

)
(y

ea
rs

)
(y

ea
rs

)
(S

D
S)

sc
an

ye
ar

)
siz

e (
m

m
)

1/
 F

5.
3

3.
0

91
.5

(-
3.

3)
irr

eg
ul

ar
#

2.
8

13
.0

7.
1

6.
0

11
1.

5(
-0

.8
)

N
or

m
al

12
.6

6.
1

2/
F

6.
8

3.
5

10
3.

5(
-3

.1
)

hy
po

pl
as

ia
2.

3
15

.0
8.

6
7.

5
11

9.
0(

-0
.8

)
N

or
m

al
11

.3
5.

8
3/

F
6.

6
3.

5
10

3.
5(

-3
.1

)
irr

eg
ul

ar
#

3.
8

16
.0

9.
3

7.
5

12
3.

5(
-0

.4
)

N
or

m
al

12
.6

5.
9

4/
M

9.
2

5.
5

11
2.

0(
-3

.0
)

irr
eg

ul
ar

#
3.

4
22

.0
11

.0
10

.5
13

2.
5(

-1
.7

)
N

or
m

al
12

.1
5.

8
5/

M
7.

5
4.

0
10

8.
5(

-3
.0

)
irr

eg
ul

ar
#

3.
1

14
.0

8.
4

8.
0

12
5.

0(
-0

.4
)

N
or

m
al

11
.7

5.
5

6/
M

5.
1

2.
0

91
.0

(-
3.

2)
hy

po
pl

as
ia

2.
6

31
.0

6.
9

5.
5

11
1.

5(
-1

.3
)

N
or

m
al

12
.9

5.
3

7/
M

6.
8

4.
5

10
2.

5(
-3

.1
)

hy
po

pl
as

ia
3.

5
15

.0
8.

6
7.

5
12

1.
5(

-0
.9

)
N

or
m

al
11

.6
5.

4
8/

M
7.

8
4.

5
10

6.
5(

-3
.0

)
irr

eg
ul

ar
#

3.
4

17
.0

9.
6

8.
0

12
5.

5(
-0

.5
)

N
or

m
al

11
.7

5.
3

M
ea

n
6.

9±
1.

3
3.

8±
1.

1
10

2.
4±

7.
5

3.
11

±0
.5

17
.9

±2
.1

8.
7±

1.
3

7.
6±

1.
5*

12
1.

5±
7.

2*
12

.1
±0

.6
*

5.
6±

0.
3*

(-
3.

1±
0.

1)
(-

0.
9±

0.
5*

)

#  i
rr

eg
ul

ar
 d

is
tr

ib
ut

io
n;

 C
A:

 C
hr

on
ol

og
ic

al
 a

ge
; B

A:
 b

on
e a

ge
; G

V:
 g

ro
w

th
 ve

lo
ci

ty
;  

 *
co

m
pa

re
d 

to
 b

ef
or

e t
he

ra
py

, P
<

0.
01

.

TA
B

L
E

 II
 R

ES
U

LT
S O

F H
O

R
M

O
N

A
L E

VA
LU

AT
IO

N
 B

EF
O

R
E A

N
D

 A
FT

ER
 T

R
EA

TM
EN

T

Pa
te

in
t

Th
yr

oi
d 

pr
of

ile
 at

 st
ar

Th
yr

oi
d 

pr
of

ile
 at

 fo
llo

w
up

no
/s

ex
FT

3
FT

4
TS

H
PR

L 
le

ve
ls

at
G

H
 le

ve
ls

 at
FT

3
FT

4
TS

H
PR

L 
at

  f
ol

lo
w

up
G

H
 at

  f
ol

lo
w

up
(p

m
ol

/L
)

(p
m

ol
/L

)
(m

U
/L

)
st

ar
t (

ug
/L

)
st

ar
t (

ng
/m

L)
(p

m
ol

/L
)

(p
m

ol
/L

)
(m

U
/L

)
(u

g/
L)

(n
g/

m
L)

1/
 F

2.
2

5.
6

82
.2

45
.2

>1
0

4.
3

20
.5

0.
42

10
.9

>1
0

2/
F

1.
8

7.
8

75
.4

56
.7

<5
4.

7
13

.4
0.

34
11

.3
<5

3/
F

1.
9

4.
5

68
.9

34
.6

>1
0

3.
9

15
.6

0.
37

9.
3

>1
0

4/
M

2.
9

10
.1

89
.2

38
.9

>1
0

5.
6

17
.8

0.
41

3.
8

>1
0

5/
M

3.
1

6.
7

68
.3

36
.9

5-
10

4.
5

15
.9

0.
25

8.
9

7.
5

6/
M

3.
0

4.
4

54
.2

43
.2

>1
0

3.
9

20
.4

0.
29

2.
5

>1
0

7/
M

1.
6

6.
3

80
.3

30
.9

>1
0

6.
2

16
.7

0.
36

4.
5

>1
0

8/
M

2.
4

7.
2

68
.7

28
.5

>1
0

4.
5

18
.4

0.
38

5.
7

>1
0

M
ed

ia
n

2.
4±

0.
6

6.
5±

1.
9

73
.3

±1
0.

9
38

.4
±9

.0
4.

7±
0.

8*
17

.3
±2

.4
*

0.
4±

0.
1*

7.
1±

3.
4*

>1
0

(r
ef

  r
an

ge
)

(3
.6

-6
.8

)
 (1

2-
22

)
(0

.2
7-

0.
42

)(
1.

6-
13

.8
)

*c
om

pa
re

d 
to

 b
ef

or
e 

th
er

ap
y, 

p<
0.

01
; F

T3
: f

re
e 

tr
io

do
th

yr
on

in
e;

 F
T4

: f
re

e 
th

yr
ox

in
e;

 T
SH

: t
hy

ro
tro

pi
n;

 P
RL

: p
ro

la
ct

in
.



INDIAN  PEDIATRICS 880 VOLUME 47__OCTOBER 17, 2010

AIJING AND TANG PITUITARY HYPERPLASIA AND PRIMARY HYPOTHYROIDISM

REFERENCES

1. Nicholas WC, Russell WF. Primary
hypothyroidism presenting as a pituitary mass. J
Miss State Med Assoc 2000; 41: 511-514.

2. Hopper NW, Albanese A. Primary
hypothyroidism in a child mimicking a pituitary
macroadenoma. Horm Res 2005; 63: 61-64.

3. Papakonstantinou O, Bitsori M, Mamoulakis D,
Bakantaki A, Papadaki E, Gourtsoyiannis N. MR
imaging of pituitary hyperplasia in a child with
growth arrest and primary hypothyroidism. Eur
Radiol 2000; 10:516-518.

4. Ashley WW Jr, Ojemann JG, Park TS, Wippold FJ
2nd. Primary hypothyroidism in a 12-year-old girl
with a suprasellar pituitary mass: rapid regression
after thyroid replacement therapy: case report. J
Neurosurg 2005; 102: 413-416.

5. Joshi AS, Woolf PD. Pituitary hyperplasia
secondary to primary hypothyroidism: a case
report and review of the literature. Pituitary 2005;
8: 99-103.

6. Khawaja NM, Taher BM, Barham ME, Naser AA,
Hadidy AM, Ahmad AT. Pituitary enlargement in
patients with primary hypothyroidism. Endocr
Pract 2006; 12: 29-34.

WHAT THIS STUDY ADDS?
• After adequate thyroxine replacement treatment, regression of the pituitary hyperplasia due to primary

hypothyroidism occurs in the majority and in its absence, growth hormone deficiency should be considered.

7. Eom KS, See-Sung C, Kim JD, Kim JM, Kim TY.
Primary hypothyroidism mimicking a pituitary
macroadenoma: regression after thyroid hormone
replacement therapy. Pediatr Radiol 2009; 39:
164-167.

8. Alkhani AM, Cusimano M, Kovacs K, Bilbao
JM, Horvath E, Singer W. Cytology of
pituitary thyrotroph hyperplasia in protracted
primary hypothyroidism. Pituitary 1999; 1:
291-295.

9. Radiana S, Coculescua M, Morriss JF.
Somatotroph to thyrotroph cell
transdifferentiation during experimental
hypothyroidism- a light and electron-microscopy
study. J Cell Mol Med 2003; 7: 297-306.

10. Dasen JS, O’Connell SM, Flynn SE, Treier M,
Gleiberman AS, Szeto DP, et al. Reciprocal
interactions of Pit1 and GATA2 mediate signaling
gradient-induced determination of pituitary cell
types. Cell 1999; 97: 587-598.

11. Demirbilek H, Kandemir N, Gonc EN, Ozon A,
Alikasifoglu A, Yordam N. Hashimoto’s
thyroiditis in children and adolescents: a
retrospective study on clinical, epidemiological
and laboratory properties of the disease. J Pediatr
Endocrinol Metab 2007; 20: 1199-1205.


