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stalk commonly at the posterior aspect of 
the anterior lobe - anterior protrusion of 
the posterior lobe tissue meets the stalk



gland enhancement lasts over 1 minute
consecutive image sets may be obtained

enhancement spreads down the stalk, 
especially intense at the insertion (tuft), 
and then centrifugally, from the central 
anterior lobe to the outer margin

T1 hyperintense
- the lobes are almost indistinguishable

physiologically enlarged
- convex superior margin
(lingering effects of maternal hormones)

over following 2 months
- volume declines 
- anterior lobe T1 signal drops to near 

isointensity with posterior pons

Normal Pituitary at Birth
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preterm neonate (born at GW 28) 
obtained near term 
corrected age 39 wks; 77 days after birth

term neonate (born at GW 38) 
obtained near term 
corrected age 39 wks; 7 days after birth
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Maximum median height 
of the pituitary gland 
8.48±1.08 for girls 
6.19±0.88 mm for boys. 
Minimum median height 
3.91±0.75 mm for girls 
3.81±0.68 mm for boys. 
The maximum and 
minimum pituitary stalk 
basilar artery ratios 
for girls 0.73±0.12 and 
0.59±0.10 mm
for boys 0.70±0.12 and 
0.56±0.11 mm.

J Pediatr Endocrinol Metab 2014;27:1071-6 
doi: 10.1515/jpem-2014-0054

There is significant variability within normal population in

the overall pituitary gland size
the relative proportions of anterior and posterior lobes 
the laterality of stalk insertion 
the overall symmetry of the gland

There is considerable variability in 
the size, shape, and signal 
of normal pediatric pituitary glands

pituitary function may be normal across 
a wide range of gland sizes and shapes
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Two common causes of pituitary enlargement in children
- physiological hypertrophy of puberty (girls)
- secondary hyperplasia caused by hypothyroidism
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Ectopic Posterior Lobe



congenital defect with characteristic triad:

- thin / interrupted pituitary stalk
- absent / ectopic posterior lobe
- hypoplastic / aplastic anterior lobe

Pituitary Stalk Interruption
Syndrome (PSIS) 

frequent in patients with multiple pituitary hormone deficiencies

Abele TA, et al. 
Craniopharyngeal
canal and its spectrum
of pathology.
AJNR 2014;35:772-7. 
doi: 
10.3174/ajnr.A3745
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3 types of
persistent

craniopharyngeal
canal

Type 1
Incidental
~ 1mm or smaller

Type 2
Ectopic Adenohypophisis
~ 3.5 – 4.5 mm

AJNR 2014;35:772-7. doi: 10.3174/ajnr.A3745

Persistent
Craniopharyngeal

Canal

Clin Radiol 2010;65:832-41. doi:10.1016/j.crad.2010.05.002

Type 3
Cephaloceles
or/and Neoplasms
~ 6 mm or wider

Rathke’s Cleft Cyst
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Rathke’ss Cleft Cyst

Postcontrast st CTPrecontrast st CT T2w MRI

large RCCs (>15 mm) may be symptomatic 
- mass effect on the gland or optic chiasm



Rathke’ss Cleft Cyst
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Asymptomatic pituitary lesions (cysts, microadenomas, 
possible microadenomas) follow a benign course in children.
In the absence of new endocrine or visual symptoms, repeat
MRI may not be needed.

J Clin Endocrinol Metab 2019;104:5906-5912 
doi: 10.1210/jc.2019-01252

pituitary nonenhancing lesions incidentally identified
on contrast-enhanced brain MRI 
in 20.8% of pediatric patients

J Pediatr Endocrinol Metab 2021;34:591-598 
doi: 10.1515/jpem-2020-0518

AAdenoma
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rare in children, but much more likely to be functioning than in adults
many secreting adenomas are large at diagnosis

Cushing’s 

IPS & Cavernous Sinus Sampling

Sensitivity of Imaging 
50-60 %

ACTH-releasing 
adenomas are

the most common 
in the first decade 

Postcontrast T1wDynamic T1w

Prolactinoma
adenomas typically enhance less avidly and more slowly

contrast also clears faster from normal gland - on delayed scans
(> 10 mins) adenomas hyperintense compared to the gland
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Diffusely delayed dynamic enhancement

Lymphocytic c Hypophysitis

Loss of posterior bright spot

Peripheral dark T2 & poor enhancement

Craniopharyngioma
from embryologic remnants 
of Rathke pouch, like RCC

contains multiple layers
of cells, unlike RCC

~ 90% of 
pituitary 
neoplasms 
in children, 
~ cystic

Craniopharyngioma
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histologically benign, 
but insinuation into 
adjacent structures
(leptomeninges, 
cranial nerves, vessels)
makes surgical 
eradication very difficult,
if not impossible
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usually large (> 3 cm) 
when detected 
clinical presentation
due to mass effect
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may not be distinguishable from LCH
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Sarcoidosis

TB
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Hypothalamic c Hamartoma

Tuber cinereum

Hypothalamic c Hamartoma

smaller pedunculated 
lesions (<1 cm)

- precocious puberty

larger lesions (>1 cm)
- gelastic seizures

- abnormal MRI in 1.5% patients with peak GH 7-10 ng/mL did not
alter management

- high frequency of incidental findings – neurosurgery referral and
repeat MRI

Routine MRI in patients with isolated growth hormone deficiency, 
especially with peak GH>7 ng/ml, should be reconsidered.

J Pediatr Endocrinol Metab 2021;34:333-340 
doi: 10.1515/jpem-2020-0579

- low prevalence of brain lesions related to central precocious puberty
(CPP) in girls without prior CNS symptoms or signs (0.4%)

- none required further intervention (besides GnRH agonist treatment)

The data question the routine use of brain MRI in all girls with CPP, 
especially without neurologic symptoms.

Front Endocrinol (Lausanne) 2020;11:256 
doi: 10.3389/fendo.2020.00256
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