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Pituitary Adenomas in Childhood and Adolescence

Eun Young Kim, M.D,, Joong Uhn Choi, M.D.,, Sang Sup Chung, M.D.,
Kyu Chang Lee, M.D.,, Duk Hi Kim, MD**
Department of Newrosurgery, Depavtment of Pediatrics™ Yonsei University,
College of Medicine, Seoul Korea

Between 1989 and 1993, 13 patients with pituitary adenoma underwent operation/radiosurgery
at Yensei University Hospital before their 18th birthday. This comprises an incidence of 5.3 %
(13/247)of all pitvitary adenoma patients who were treated at our institution during the study
period. There were 7 boys and 6 girls ranging in age from 106 to 179 years{average, 149
vears). The mean follow-up period was 224 months(7—55 months).

Immunohistochemical study revealed 4 prolactin(PRL)-secreting, 3 growth hormone(GH)-
secreting{PRL was also positive in one), ] adrenocortical hormon(ACTH) -secreting, 1 thyroid
stimulating tormone(TSH)-secreting, and 4 non-functioning adenomas. Nine of 13 patients(77
%) presented with sympiomatic endocrinopathy due to hormonal hypersecretion and/or delay
in linear growth or onset of puberty, Microadenomas comprised one of nine functioning adeno-
mas, and one of 4 nonfunctioning adenomas, or 15% overall. In 10 patients(77% ), at least
one pituitary hormonal axis was abnormal.

Transsphenoidal and transcranial resections were employed in § and 4 patients, respectively.
One patient with nonfunctioning microadenoma underwent garmmma knife radiosurgery. Endocli-
nologically successful treatment was possible in 4 of 9 functioning adenomas(44% ). Gross
total resections confirmed by follow-up study were achieved in 2 of 3 nonfunctining adenomas.
Omne nonfunctioning microadenoma treated by radiosurgery showed no progression on follow-
up study 20 months after radiosurgery. Seven patients(54%) were treated successfully with
cither operation or radiosurgery. Adjuvant therapy was applied to 5 patients. Overall tumor
control was achieved in 91%. Long-term partial or full hormone replacement was necessary
in 69%.

It is concluded that early diagnosis, vigorous approach to complete cure, and more strict
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endocrinological management for sexual maturation and growth are mandatory in the manage-

ment of pediatric pituitary adenomas.

KEY WORDS : Pituitary'adcnoma - Adolescence - Transsphenoidal approach - Radiosurgery.
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Table 1. Clinical summary of patients with pedatric pituitary adenomas(|)*

Case no Age(yrs) Type of tumor Morphology Presenting Symplorns Preop. Hormane starus
& Sex €XCess defidency
{ 12M PRL Macroadenoma  Short stature, VD PRL 487ng/ml GH, GnH,
cortisol
2 17M PRL Macroadenoma  Delayed puberty, PRL 5801Ing/ml GH, GnH
short starure
5 15F PRL Macroadenoma  Amenorrhea, PRL 129ng/ml -
galactorrhea
1 16F PRL Macroadenoma, VD, headache, FRL 1500ng/ml GnH,
invasive amenorrhea cortisol
5 14M GH Macroadenoma  Acromegalic feature, GH 73ng/ml] GnH
VD, delayed puberty PRL 286 ng/ml
6 I7F GH Macroadenoma  Acromegalic feature, GH 47ng/ml GnH
) amenorrhea, DM
7 17M GH, PRL Macroadenoma - Acromegalic feanre, GH 14.4ng/ml GnH
8 17M ACTH Macroadenoma Obesity, acne, 24hr urine free GnH, TSH,
short stature, cortisol 294mg GH
delayed puberty
9 11F TSH Microadenoma  Short stature TSH >>200mIUfml  GH, GnH,
cortisol
10 12M Nenfinctioning ~ Macroadenoma, VD, headache PRL 146ng/ml Cortisol
' invasive
11 I2F Nonfunctioning ~ Macroadenoma VD, headache FRL 44ng/ml -
12 10F Nonfuncioning ~ Macroadenoma  Short stature = GH, TSH,
DI GnH, ADH
13 16M Nonfincioning ~ Microadenoma Obesity, headache - -

¥ Abbreviagons | VD =visual disturbance, PRL= prolactin, GH=growth hormone,

ACTH= adrenocortcotrophic hormone, TSH= thyroid stimulating hormone,
GnH= gonadotrophlc hormone, ADH =ant diuretc hormone, DI=diabetes insipidus,
DM=diabetes mellitus




Table 2. Preoperative pituitary dysfunction in pediat- Table 3. Incidence of preoperative pituitary dysfunc-

nc pituitary adenomias tion related to the size of pituitary ade-
Defident Hormone No. of Patients(%) noma
Gonadotrophic Hormone 9{69) Type of Tumor Pituitary dysfunction
Growth Hormone 5(38) Microadenoma 1/2
Adrenocorticotrophic Hormone 4(31) Macroadenoma 79
Thyroid Stimulating Hormone 2(15) Invasive adenoma 2/2
Anti-diuretic Hormone t( &) Total 10/15
Total 10(77)
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Table 4. Clinical summary of patients with pediatric pituitary adenomas( )=
Case No.  Surgery Surgical Result®®  Adjuvant Tx. Replacement  Final Result®  F/U(mo)

1 TSA, subtotal  Failure — GH, cortisol Uncontrolled ® 16

2 TSA, total Failure Bromo. Cortisol Contolled 31

3 " TSA, total Failure Bromo. Controlled 22

4 transcranial, Failure RT Cortisol Too short ffu® 7

total PCNA index<(1%

5  TSA, subtotal Failure RT, Somato. Cortisol Unconirolled 25

6 TSA, tora Fuccess - - Controlied 10

7 TSA, total Success - Testosterone Controlled 18

8 TSA, total Success - GH, cortisol Controlled 13

estosEerone

9 ranscranial, Success — GH, cortisol, Controlled 55
total thyroxine

10  transcranial, Success RT Cortisol Controlled #¢ i2
total PCNA index=30-80%

11 TSA, total Success - Controlled 36

12  transcramial, Failure - GH, cortisol, Controlled 21
subtotal thyroxine

Controlled 20

* Abbreviation | TSA=uanssphenoidal approach, PCNA=proliferating cell nuclear antigen
Brome, = bromocriptine, Somato.= somatostatin_ analogue, F/U=follew-up period

13 Radiosurgery Success -

% success in funcioning adenoma | normalization of increased hormone level on postoperative hormone
study
success in nonfunctioning adenoma ! complete disappearance of wmor on follow-up smudy, or decrease
or no progression of tumor size after radiosurgery
# conuolled : cured by surgery, or remain stable after radiosurgery or adjuvant therapy
@ refused  reoperation & adjuvant therapy
$ oo short follow-up after RT
4% recurred 4 months after initial subtotal resection & RT, total resection was possible after 2 reopera-
tions
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Table 5. Resul of operation related to the size of pituitary adencmas

No. of padent

Gross towl resecton Endocrinologic success®

Micreadenoma®* 1 1 11
Macroadenoma 6 3/7
Invasive 2 2 0/1
Total 12 9{75%) £9(44 %)

norma.luauon of increased hormone level postoperatively in 9 functioning adenomas
*one padent who underwent radiosurgery was excluded

Table 6. Result of operation related to tha immunohistochemical type of pituitary adenomas

No. of patient

Gross total resection Endocrinologic success®

Functioning 9 ; .

Prolactin 4 3 0

GH 3 9 0

ACTH i 1 .
Nonfunctioning g 9 B
Fotl 12 912(75%) 947

nomlaluauen of increased hormone Tevel postoperavely in 9 functioning adenomas
“ I patient who underwent radiosurgery was excluded




Table 7. Final outcome of pediatic adenomas

No. of patent

Surgical success Finally controlled*

Functioning 9 4 6

PRL 4 0 2 ¥

GH 3 2 2

ACTH i 1 1

TSH 1 i 1
Nonfunctioning 4 3 4
Total 13 7/13(54 %) 10/11(91 %) *

* controlled : cured by surgery, or remain stable after radiosurgery or adjuvant therapy

# 1 patent who refused reoperation & adjuvant therapy ané 1 patent whose follow-up period after RT

was too short were exduded from calculating the incidence of final control rate
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Table 8. Long-termn hormone replacement during fol-
low-up

Hormone replacement No. of patient

Cortisol/thyroxine 4
Sex hormonefgrowth hormone, 5

cortisol/thyroxine
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