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Background

Hypothalamic-pituitary (HP) deficiencies are
frequent Iin childhood brain tumor survivors
(CBTS) after cranial radiation. It is not known
whether MRI changes in time in the HP-region
or in brain volume are predictive of HP
dysfunction.

We performed this study to quantify changes
in the HP-region on MRI in CBTS after
exposure to craniospinal radiotherapy (CRT)
and analyzed its relationship with changes in
HP-function.

Methods

Ninety childhood medulloblastoma survivors
selected from a previous reported nationwide

cohort? and treated with CRT between January
2002 and December 2012, were included.

Al MRl  scans  were
systematically  evaluated
anatomy of the HP-region, at time of
diagnosis, post-neurosurgical intervention,
post-radiation and during follow up at 2 time
points until 5 years of FU.

retrospectively
regarding  the

The observers were blinded for outcome of HP
function. Additional data on endocrine
function and growth were collected.

Measurements

The pituitary gland (PG) was measured on
mid-sagittal and coronal images. The pituitary
stalk (PS) was assessed by measuring the ratio
of the PS to basilar artery (BA) on axial images
on the same plane in the middle of the PS.

Volume measurements of the PG were
performed. Absolute and Z scores were
calculated for pituitary volume and
measurements of PG and PS in childhood and
adolescencePr<,

Statistical analyses were performed by SPPS
(General Linear Model repeated measure with
Bonferroni correction).

Table 1. Patient Demographics and Clinical Characteristics (N = 90) Figure 1 (right): N " :
Characteristic Nao. (%) | | \li u/ ' ’
o (A) height and coronal width of the PG on B g /; -,};{i'—*» \ ‘x) a
Male 35 (38.9) coronal plane. (B) Width of the PG on /_,/‘\.\ W il }\(
Female 55 (61.1) sagittal plane. (C) PS and BA on axial y w | | “‘\-\‘
Age at diagnosis (y) (categoral) plane. B " \
0-5 26 (28.9) A
+5-10 35 (38.9) Figure 2 (below): A B | LY
>10-15 24 (26.7) Development of (A) pituitary height, (B) pituitary sagittal width, (C) PS/BA ratio, (D) pituitary volume in time (Z-score) for CBTS with and without pituitary disorder after CRT.
15 > (5.6) “=p<.05 *=p<.0f
Hy\?;:cephalus at diagnosis 75 @33 A Pituitary height B Pituitary sagittal width
No 13 (14.4) - - :
Relapse since primary cancer diagnosis 05 2
Yes 5(5.6)
No 85 (94.4) ) ) — Pituitary disorder —— Normal 2 \ ] ——Pituitary disorder ——Normal
Availability of MRI images: __ jj T
Pre-surgery 70 (77.8) v / \ P \\
Post-surgery 71(78.9) L " \ " \
b weeks after radiotherapy 75 (80.0) B : " 1
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5 years after radiotherapy 78 (86.7) B ~ .
Pituitary disorder before treatment * | | ﬁ
Yes 1(1.1) 3 0
Mo 20 {93.9} Pre-Surgery Post-Radiotherapy 5 Year Follow-Up Pre-Surgery Post-Radiotherapy 5 Year Follow-Up
Pituitary disorder after treatment * C Pituitary stalk - basilar artery ratio D Pituitary volume
Yes 57 (63.3) 3 . . °
MNo 33 (36.7) 25 { o
* Pituitary disorder was defined as presence of growth hormone deficiency, central ’ —— pititary disorder  ——Normal - —— pituitary disorder —— Normal
hypothyroidism, central hypocortisolism, central diabetes insipidus, or central pubertas praecox. 15 \ >
05 | | \ | \
\\ / v I "\ \ __
o | \ 1\
a6 <
” Pre-Surgery Post-Radiotherapy 5 Year Follow-Up ’ Pre-Surgery Post-Radiotherapy 5 Year Follow-Up

Results Conclusions

Preliminary results show that cranial radiation in childhood has a negative
effect on size of pituitary height, sagittal width, PS/BA ratio and pituitary
volume. These effects could not be related to development of endocrine
dysfunction as no significant difference was found between children with
and without pituitary disease. This may possibly be explained by under
diagnosis of pituitary dysfunction in the patients now classified as having
adequate pituitary function. Further subgroup analyses will be performed.

to CRT, Z-scores for pituitary height, sagittal width,
nituitary volume decline in time, potentially indicating
lation damage with significant differences between
ast moment of follow-up. The presence of
pituitary disease did not have an overall effect or interaction with time.
Pituitary disease only showed an interaction effect with time and
group on a marginal trend level towards significance for PS/BA ratio.

In CBTS exposec
PS/BA ratio and
an effect of rad
start of treatment and
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