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Mode d’exploration: IRM 
•  IRM: Examen de choix 

•  Indications: 
•  Panhypopituitarisme 
•  Déficit en GH 
•  Anomalies de la puberté: 

•  Hypogonadisme hypogonadotrope 
•  Puberté précoce centrale 

•  Diabête insipide central 
•  Troubles de la vision 
•  Surveillance 

	  



Mode d’exploration: IRM 
•  Protocole:  

– Axe hypothalamo-hypophysaire: 
•  Sagittal T1 3mm 
•  Coronal T1 et T2 3 mm 
•  +/- Sagittal T2 3D (Drive/Fiesta/Ciss) 
•  +/- Injection  

– Encéphale:  
•  Axial T2 / Flair 
•  Sagittal T1 
•  +/- Coronal T2 

 



Mode d’exploration: IRM 
•  Protocole:  

– Quand injecter? 
•  Tumeur 
•  Infiltration de la tige pituitaire 
•  Doute diagnostique 
•  Diabète insipide 
•  Hypercortisolisme 
 

– Rarement séquence dynamiques 

	  



Aspect normal de l’AHH 
•  Antéhypophyse: 

– Taille: 
•  Avant 2 mois: Hypertrophie 
•  Enfant: Croissance linéaire jusqu’à la puberté 

–  Taille > 2 mm 
–  Enfant ≈ 6mm 

•  Puberté: aspect ballonisé, bord supérieur convexe 
–  Fille < 10 mm 
–  Garçon < 8 mm 
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– Signal: 
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The neurohypophysis is an extension of the hypothala-
mus (diencephalon) and begins its development by days
33–41, forming both the pituitary infundibulum and the
posterior lobe proper [2].

The adenohypophysis is made up of the pars tuberalis,
which surrounds the infundibulum, the pars intermedia, the
portion of Rathke’s pouch in contact with the neurohy-
pophysis, and the pars distalis, which is the largest portion
of the anterior lobe [2].

In newborns, the anterior lobe is characteristically T1
hyperintense, gradually becoming T1 isointense to the
pons by 6–8 weeks of life (Fig. 1). This signal intensity
reflects the newborn’s postnatal age and not the gesta-
tional age at birth [3]. Likewise, the height of the pituitary
gland decreases in the first 8 weeks of life, irrespective of
the gestational age [3], flattening in appearance from a
more globular shape [4]. The height of the gland in
childhood is approximately 6 mm, reaching 10 mm and
8 mm during puberty in girls and boys, respectively [5].
The neurohypophysis is characteristically T1 hyperin-
tense. While the exact etiology of the signal intensity is
debated, its T1 signal intensity correlates to the concen-
tration of vasopressin [6, 7]. The infundibulum is
normally midline, but may insert off center in up to
46% of patients [5] and should be no larger than 2.6 mm
in diameter [8]. Despite its diminutive size, the pituitary
infundibulum may be seen in the fetus after 25 weeks on
MRI [9].

Intrasellar lesions

In the pediatric population, the two most commonly seen
intrasellar pathologies are Rathke cleft cyst and craniophar-
yngioma. Pars intermedia cysts and pituitary adenomas may
also be seen.

Rathke cleft cyst

The Rathke cleft cyst (RCC) arises between the anterior and
posterior lobes of the pituitary gland in the region of the
pars intermedia, as a cystic remnant of the Rathke pouch
which fails to collapse. Typically, the walls of the cyst are
lined with columnar or cuboidal epithelium [10]. Overall,
these cysts are not uncommon, noted in just over 11% of
routine autopsies [11]. Cystic pituitary masses have been
demonstrated on sagittal T1-weighted images (3–4 mm
thick) in 1.2% of children ages 1–4 years [12]—though this
number is likely greater when dedicated imaging of the
sella without and with contrast is performed..

RCC may be intrasellar only, but the majority (87%) will
have suprasellar extension (Fig. 2). The T1 and T2 signal
intensities of the lesion will vary based on protein
concentrations of the cyst. The walls of the cyst do not
enhance, but there may be the appearance of pseudoen-
hancement,that is, enhancement of the normal pituitary
gland stretched around the cyst [13]. No solid enhancing
component or calcification is present in a RCC. However,
intracystic nodules have been described in 45–77% of
RCC; they exhibit no enhancement, and are T1 hyperin-
tense and T2 hypointense [14, 15]. Histologically, these
nodules are mucinous with mixed cholesterol and protein
[14]. Single-shot fast spin-echo diffusion-weighted imaging
may also help in differentiating RCC from other cystic
sellar and suprasellar lesions, such as craniopharyngiomas
and hemorrhagic pituitary adenomas: The mean apparent
diffusion coefficient (ADC) value of RCC is increased
compared to the cystic components of craniopharyngiomas
and the hemorrhagic pituitary adenomas in the subacute
phase [16]. The overall size of the RCC may vary with time
[12]; while some increase in size, others spontaneously
decrease in size, even involute completely.

Fig. 1 Sagittal T1-W. Note lobular and hyperintense appearance of
the adenohypophysis in this 2-week-old infant

Fig. 2 Rathke cleft cyst, sellar and infundibular location. Sagittal T1-
W with contrast. The chiasm (long arrow) is wrapped over the
superior aspect of the RCC (short arrows)
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Aspect normal de l’AHH 
•  Post-hypophyse: 

– En arrière de l’antéhypophyse 
– Hypersignal T1 typique 

– 10% pas d’HS T1 

   
 



Aspect normal de l’AHH 
•  Tige pituitaire: 

– Position médiane 
– Fine et continue <2mm 

   
 



Anomalies de l’AHH 

•  Malformations 

•  Anomalies de taille, de signal 
 
•  Lésions (kystiques,tumorales, auto-

immunes…) 
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Malformations de l’AHH 
•  Aplasie, hypoplasie 

•  Duplication 
 
•  Post-hypophyse ectopique  
 
•  Kallmann, dysplasie septo-optique 



Duplication 

CLINICAL IMAGE

Pituitary stalk duplication with intrasellar dermoid
and herniation of the third ventricle

Kumble S. Madhusudhan & Harsh Kandpal

Received: 8 January 2009 /Revised: 29 January 2009 /Accepted: 3 February 2009 /Published online: 10 March 2009
# Springer-Verlag 2009

An 11-year-old boy with short stature (height 111 cm) had a
weight of 19 kg and a bone age of 5 years. There were low
levels of all the anterior pituitary hormones, but no
evidence of central diabetes insipidus. Coronal MR images
(Fig. 1) showed duplication of the pituitary infundibulum
(arrowheads) and hypothalamus (arrows). A well-defined
T1-hyperintense lesion consistent with a dermoid (star) was
seen within the sella between the duplicated stalks. Sagittal
images (Fig. 2) showed intrasellar and trans-sellar herniation
of the third ventricle (star). The anterior pituitary was single;
the posterior pituitary was normal.

Complete duplication of the pituitary is a rare congenital
anomaly associated with various midline facial and oral
anomalies [1]. Isolated duplication of the infundibulum is
very rare [1]. Various causes for duplication have been
proposed, one of them being midline inclusion dermoid [2].
Abnormal hormone secretion causing either precocious or
delayed puberty is due to associated disruption of the
hypothalamic hormonal milieu [2].
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Fig. 1 Coronal T1-W MR image shows duplicated pituitary stalks
(arrowheads) with a split in the hypothalamus (arrows) and intrasellar
dermoid (star)

Fig. 2 Sagittal T1-W MR image shows downward extension of the
third ventricle (star) into the nasopharynx via a defect in the sellar
floor (C optic chiasm, D dermoid)
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Post-hypophyse ectopique 

•  Souvent associé à une  fonction HH 
•  Retard de croissance 
•  Isolé  
•  Associé à des anomalies de la ligne médiane 
– Dysplasie septo-optique 
– Holoprosencéphalie 

•  Parfois post traumatique rupture de tige 



Post-hypophyse ectopique 







Anomalies de l’AHH 

•  Malformations 

•  Anomalies de taille, de signal 
 
•  Lésions (kystiques,tumorales, auto-

immunes…) 



Anomalies de Taille, de Signal 

•  Selle turcique vide 
 
•  Hyperplasie antéhypophysaire 
 
•  Transfusions iterative 

•  Diabête insipide 



Selle turcique vide 

Anté-hypophyse < 2mm 
11% patients ayant des déficits pituitaires 



Selle turcique vide 
Arachnoïdocèle  

intra-sellaire 

≠ 



Hyperplasie antéhypophysaire 

pophysis is involved, there is typically a large, contrast-
enhancing mass present that may have triangular extension
toward the infundibulum with associated diaphragm sella
enhancement. When only the neurohypophysis and infundib-
ulum are involved, there is classically thickening of the
pituitary stalk, usually over 3.5 mm, with loss of the posterior
bright spot on unenhanced T1-weighted images. When the
entire gland is involved, diffuse inflammatory changes may
be present which may involve the optic chiasm or the
cavernous sinuses [39].

Sarcoid

Sarcoidosis is a granulomatous process evident in 10–40
per 100,000 adults depending on the patient population
selected [40]; the prevalence in children is unknown
because of the rarity of the disease and the small number
of reported pediatric cases [41]. Central nervous system
manifestations are numerous and may involve the brain
parenchyma, leptomeninges or pachymeninges. The lepto-
meninges may enhance with a smooth or nodular pattern.
The hypothalamus and the pituitary infundibulum may also
be involved; pituitary mass lesions can be seen [42].
Prepubertal children with neurosarcoid may demonstrate
seizure and hypothalamic dysfunction on presentation [43].

Ectopic neurohypophysis

When the neurohypophyseal T1 bright spot is ectopic, it is
usually located along the ventral aspect of the hypothalamus
(median eminence) (Fig. 13). It is almost always accompanied
by decreased hypothalamic-pituitary function, and is the most
common imaging finding in children with growth retardation.
An ectopic neurohypophysis can be an isolated finding or can
be associated with other midline anomalies (e.g. lobar
holoprosencephaly, septo-optic dysplasia) [10]. It may also
develop following trauma; if the pituitary stalk is transected,
the proximal aspect of axons from the hypothalamus may
reorganize to store and release vasopressin [7].

Suprasellar lesions

While CP and RCC can extend to or be confined to the
suprasellar region, gliomas of the optic pathway and the
hypothalamus, hamartomas of the tuber cinereum, lipomas,
arachnoid cysts and dermoids also present here.

Glioma of the chiasm and hypothalamus

Most tumors of the chiasm and hypothalamus in children
are gliomas. The majority are low grade at histology. High-

Fig. 8 Pituitary hyperplasia in a
14-year-old girl with headaches.
a Sagittal T1-W and (b) coronal
T1 with contrast demonstrate
homogeneous enlargement and
enhancement of the gland,
which abuts the chiasm (arrows)

Fig. 9 Langerhans cell histio-
cytosis. a Sagittal T1-W with
contrast demonstrates an en-
hancing lesion in the infundibu-
lum (arrow). b Axial T2-W
image demonstrates patchy hy-
perintense signal (arrows) in the
cerebellar white matter and bra-
chii pontis

292 Pediatr Radiol (2011) 41:287–298

pophysis is involved, there is typically a large, contrast-
enhancing mass present that may have triangular extension
toward the infundibulum with associated diaphragm sella
enhancement. When only the neurohypophysis and infundib-
ulum are involved, there is classically thickening of the
pituitary stalk, usually over 3.5 mm, with loss of the posterior
bright spot on unenhanced T1-weighted images. When the
entire gland is involved, diffuse inflammatory changes may
be present which may involve the optic chiasm or the
cavernous sinuses [39].

Sarcoid

Sarcoidosis is a granulomatous process evident in 10–40
per 100,000 adults depending on the patient population
selected [40]; the prevalence in children is unknown
because of the rarity of the disease and the small number
of reported pediatric cases [41]. Central nervous system
manifestations are numerous and may involve the brain
parenchyma, leptomeninges or pachymeninges. The lepto-
meninges may enhance with a smooth or nodular pattern.
The hypothalamus and the pituitary infundibulum may also
be involved; pituitary mass lesions can be seen [42].
Prepubertal children with neurosarcoid may demonstrate
seizure and hypothalamic dysfunction on presentation [43].

Ectopic neurohypophysis

When the neurohypophyseal T1 bright spot is ectopic, it is
usually located along the ventral aspect of the hypothalamus
(median eminence) (Fig. 13). It is almost always accompanied
by decreased hypothalamic-pituitary function, and is the most
common imaging finding in children with growth retardation.
An ectopic neurohypophysis can be an isolated finding or can
be associated with other midline anomalies (e.g. lobar
holoprosencephaly, septo-optic dysplasia) [10]. It may also
develop following trauma; if the pituitary stalk is transected,
the proximal aspect of axons from the hypothalamus may
reorganize to store and release vasopressin [7].

Suprasellar lesions

While CP and RCC can extend to or be confined to the
suprasellar region, gliomas of the optic pathway and the
hypothalamus, hamartomas of the tuber cinereum, lipomas,
arachnoid cysts and dermoids also present here.

Glioma of the chiasm and hypothalamus

Most tumors of the chiasm and hypothalamus in children
are gliomas. The majority are low grade at histology. High-

Fig. 8 Pituitary hyperplasia in a
14-year-old girl with headaches.
a Sagittal T1-W and (b) coronal
T1 with contrast demonstrate
homogeneous enlargement and
enhancement of the gland,
which abuts the chiasm (arrows)

Fig. 9 Langerhans cell histio-
cytosis. a Sagittal T1-W with
contrast demonstrates an en-
hancing lesion in the infundibu-
lum (arrow). b Axial T2-W
image demonstrates patchy hy-
perintense signal (arrows) in the
cerebellar white matter and bra-
chii pontis

292 Pediatr Radiol (2011) 41:287–298

Jason	  W.	  Schroeder;	  Pediatr	  Radiol	  (2011)	  41:287	  
	  

– Perpubertaire 
– Stimulation hormonale anormale 
Hypothyroïdie, phéochromocytome… 



leading to cell death and organ dysfunction. In the
pituitary gland, the gonadotrophin-secreting cells are
affected leading, in many patients, to hypogonado-
trophic hypogonadism [59]. The T1-W and T2-W images
show a hypointense adenohypophysis (Fig. 9). The T2
relaxation rate of the pituitary gland, evaluated with
multiecho spin-echo sequences, is low and in patients

with hypogonadotrophic hypogonadism, PGH is lower
than normal [59, 60].

Central diabetes insipidus (CDI)

Familial CDI

Familial CDI accounts for about 5% of cases and is due
to mutations or deletions in the gene encoding for
vasopressin-neurophysin precursor [61, 62]. The MRI of
the HP axis shows a normal pituitary stalk, but lack of
the posterior pituitary lobe bright signal [63]. The pitu-
itary size is normal, although a reduced anterior pitui-
tary size has also been reported [63].

Idiopathic CDI

Idiopathic CDI represents 30–50% of cases. On MRI,
the pituitary stalk may be normal or thickened and
the posterior pituitary lobe bright spot is absent [27,
63] (Fig. 10). A small adenohypophysis is found in
patients with a thickened pituitary stalk and is asso-
ciated with anterior pituitary deficiencies [27, 63]. An
underlying aetiology and especially the possibility of
an occult germinoma must always be investigated in
patients with idiopathic CDI. Repeated MRI and
testing of serum and CSF for human chorionic
gonadotrophin (hCG), a marker of germ-cell tumors,
should be performed every 3–6 months during the first
3 years after the onset of CDI and every 6 months for
at least 5 years [27, 64].

Fig. 9 A 19-year-old woman with b-thalassaemia major and
hypogonadotrophic hypogonadism. Sagittal, spin-echo T2-W
MRI shows thickening of diploë, lack of pneumatization of the
sphenoid sinus, and extremely low signal of the adenohypophysis,
suggesting pituitary siderosis (white arrow)

Fig. 7 An 11-year-old boy with IGHD. Midsagittal, unenhanced
T1-W MRI shows a hyperintense space-occupying lesion (black
arrowhead) extending from the sella turcica up to the hypothala-
mus. The pituitary gland is compressed at the floor of the sella
turcica (white arrow)

Fig. 8 A 17-year-old boy with hypogonadotrophic hypogonadism
and anosmia. Coronal, unenhanced T1-W MRI shows absence of
the olfactory sulci and tracts
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Béta thalassémie majeure 
Transfusions iteratives 
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MRI	  of	  the	  hypothalamic-‐pituitary	  axis	  in	  children	  
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Hypogonadisme	  hypogonadotrophique	  



Germinoma

The CDI is the main finding, often associated with
adenohypophyseal dysfunction in the case of germino-
mas that may arise in any part of the neurohypophysis
complex (median eminence-pituitary stalk-posterior
pituitary lobe) [27, 63–65]. Synchronous neurohypo-
physeal and pineal masses account for 21% of germi-
nomas, which are equally distributed in both sexes.
Isolated neurohypophyseal germinomas have a slight
female preponderance [66]. Depending on the origin of

the lesion, MRI may reveal (1) an intrasellar mass, (2) a
thick pituitary stalk, (3) a median eminence mass, or (4)
a neurohypophyseal mass. Neurohypophyseal masses
associated with pituitary enlargement are strongly sug-
gestive of germinoma [27, 63]. The lesion is isointense
with gray matter on both T1-W and T2-W images, and
in most cases the lesion enhances intensely [66] (Fig. 11).
Serum and CSF should be analyzed for the tumor
marker HCG. It is of note that elevated HCG in the
CSF may precede MRI abnormalities [64].

Lymphocytic infudibuloneurohypophysitis (LINH)

Very few cases have been reported in children presenting
with diabetes insipidus and anterior pituitary deficiency
[67–69]. The MRI shows a mass or diffuse thickening of
the stalk and absence of the posterior pituitary lobe
bright spot. The LINH in children is not a self-limited
process and is considered different from that reported in
adults [68, 69]. Multiple intracranial germinomas have
been reported in a child being followed for histologically
proven LINH, suggesting that LINH might represent a
host reaction to an occult germinoma [69].

Langerhans’ cell histiocytosis

The CDI develops when more than 80% of the neurons
in the hypothalamic paraventricular and supraoptic
nuclei are destroyed. Its prevalence in patients with
Langerhans’ cell histiocytosis is up to 50% [27, 63].
Anterior pituitary dysfunction is less common and is
mainly manifested as GHD [27, 63]. On MRI, the pos-
terior pituitary bright spot is lacking and there is diffuse
thickening of the pituitary stalk (Fig. 12). Dynamic
contrast enhanced studies of the HP axis demonstrate

Fig. 10 A 5-year-old-boy with idiopathic central diabetes insipidus.
Midsagittal, unenhanced T1-W MRI shows absence of the
posterior pituitary lobe bright signal

Fig. 11 An 8-year-old-boy with
GHD and central diabetes
insipidus. a Midsagittal,
unenhanced T1-W MRI
shows a heterogeneous
neurohypophyseal mass. b
Midsagittal, contrast-enhanced
T1-W MRI shows
heterogeneous enhancement
of the lesion. (Courtesy of
Dr. C. Hadjgeorgi)
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Absence d’hypersignal de la posthypophyse 



Diabête insipide central 
•  IRM: bilan étiologique 
•  Étiologies: 
– Idiopathique 50%  
– Histiocytose langheransienne 15% 
– Tumeurs intracrâniennes 23% 

(germinome, CP, post-op) 
– Post-traumatique 3% 
– Polyendocrinopathie auto-immune 1% 

 



Diabête insipide central 
•  Signes IRM:  
– Perte de l’hypersignal T1 
•  Sauf DIC familial et hypernatrémie neurogène 

– Epaississement de la tige pituitaire 33% 
•  Idiopathique 
•  Germinome 
•  Histiocytose X 

– Taille de l’anté hypophyse: 
•            insuffisance somato/thyréotrope ou pan 
•            germinome 

Injection de gadolinium 
	  



5 ans 1/2 
 insuffisance somatotrope  

3 ans 4 ans 

Courtesy F.Chalard  



Diabête insipide central 
•  IRM: surveillance raprochée: 

•  Tous les 3-6 mois pendant 3 ans 
•   1/an pendant 2ans  
•  1/2ans à 5 ans  

 



Lésions de l’AHH 

•  Lésions intra-sellaires 

•  Lésions de la tige pituitaire 

•  Lésions supra-sellaires 
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Lésions intrasellaires 

•  Kyste de la pars intermédia 

•  Kyste de la poche de Rathke 

•  Craniopharyngiome 

•  Adénome antéhypophysaire 



Kyste de la poche de Rathke 

•  Reliquat kystique de la poche de rathke 
•  Région de la pars intermédia 
•  Intra +/- suprasellaire 
•  11% série autopsiques 
•  Kystes de la pars intermédia < 3mm 



Kyste de la poche de Rathke 

•  IRM: 
– T1 hypo ou hypersignal (contenu protéique) 
– T2 hypersignal  
– Paroi IV - 
– Nodules intrakystiques mucineux 45-77% 
•  Hyper T1 
•  HypoT2 
•  IV - 



Kyste	  de	  la	  pars	  intermédia	  



Kyste de la poche de Rathke 

The neurohypophysis is an extension of the hypothala-
mus (diencephalon) and begins its development by days
33–41, forming both the pituitary infundibulum and the
posterior lobe proper [2].

The adenohypophysis is made up of the pars tuberalis,
which surrounds the infundibulum, the pars intermedia, the
portion of Rathke’s pouch in contact with the neurohy-
pophysis, and the pars distalis, which is the largest portion
of the anterior lobe [2].

In newborns, the anterior lobe is characteristically T1
hyperintense, gradually becoming T1 isointense to the
pons by 6–8 weeks of life (Fig. 1). This signal intensity
reflects the newborn’s postnatal age and not the gesta-
tional age at birth [3]. Likewise, the height of the pituitary
gland decreases in the first 8 weeks of life, irrespective of
the gestational age [3], flattening in appearance from a
more globular shape [4]. The height of the gland in
childhood is approximately 6 mm, reaching 10 mm and
8 mm during puberty in girls and boys, respectively [5].
The neurohypophysis is characteristically T1 hyperin-
tense. While the exact etiology of the signal intensity is
debated, its T1 signal intensity correlates to the concen-
tration of vasopressin [6, 7]. The infundibulum is
normally midline, but may insert off center in up to
46% of patients [5] and should be no larger than 2.6 mm
in diameter [8]. Despite its diminutive size, the pituitary
infundibulum may be seen in the fetus after 25 weeks on
MRI [9].

Intrasellar lesions

In the pediatric population, the two most commonly seen
intrasellar pathologies are Rathke cleft cyst and craniophar-
yngioma. Pars intermedia cysts and pituitary adenomas may
also be seen.

Rathke cleft cyst

The Rathke cleft cyst (RCC) arises between the anterior and
posterior lobes of the pituitary gland in the region of the
pars intermedia, as a cystic remnant of the Rathke pouch
which fails to collapse. Typically, the walls of the cyst are
lined with columnar or cuboidal epithelium [10]. Overall,
these cysts are not uncommon, noted in just over 11% of
routine autopsies [11]. Cystic pituitary masses have been
demonstrated on sagittal T1-weighted images (3–4 mm
thick) in 1.2% of children ages 1–4 years [12]—though this
number is likely greater when dedicated imaging of the
sella without and with contrast is performed..

RCC may be intrasellar only, but the majority (87%) will
have suprasellar extension (Fig. 2). The T1 and T2 signal
intensities of the lesion will vary based on protein
concentrations of the cyst. The walls of the cyst do not
enhance, but there may be the appearance of pseudoen-
hancement,that is, enhancement of the normal pituitary
gland stretched around the cyst [13]. No solid enhancing
component or calcification is present in a RCC. However,
intracystic nodules have been described in 45–77% of
RCC; they exhibit no enhancement, and are T1 hyperin-
tense and T2 hypointense [14, 15]. Histologically, these
nodules are mucinous with mixed cholesterol and protein
[14]. Single-shot fast spin-echo diffusion-weighted imaging
may also help in differentiating RCC from other cystic
sellar and suprasellar lesions, such as craniopharyngiomas
and hemorrhagic pituitary adenomas: The mean apparent
diffusion coefficient (ADC) value of RCC is increased
compared to the cystic components of craniopharyngiomas
and the hemorrhagic pituitary adenomas in the subacute
phase [16]. The overall size of the RCC may vary with time
[12]; while some increase in size, others spontaneously
decrease in size, even involute completely.

Fig. 1 Sagittal T1-W. Note lobular and hyperintense appearance of
the adenohypophysis in this 2-week-old infant

Fig. 2 Rathke cleft cyst, sellar and infundibular location. Sagittal T1-
W with contrast. The chiasm (long arrow) is wrapped over the
superior aspect of the RCC (short arrows)
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Pituitary hyperplasia

The adenohypophysis may enlarge as a result of stimulation
from the hypothalamus and mimic a true mass; homoge-
neous appearance (on all pulse sequences) with an
appropriate clinical context will usually be enough to
differentiate pituitary hyperplasia from a neoplasm. Pitui-
tary hyperplasia may be physiological, as during puberty,
when the height of the gland can reach 10 mm or even
higher, especially in females; in this situation, the pituitary
gland will extend into the suprasellar cistern to the level of
the optic chiasm (Fig. 8). As the anterior lobe is composed
of different cell types [29], these may respond to various
stimuli. For example, thyrotrophs will enlarge in the setting
of chronic hypothyroidism, somatotrophs may enlarge in
the setting of pheochromocytomas and lactotrophs will
enlarge during pregnancy [30].

Empty sella

The empty sella (ES) may be found in the pediatric patient.
Total ES is defined as the pituitary gland measuring 2 mm

or less with CSF occupying more than half of the sella. In
children with normal hypothalamic-pituitary axes, ES has
been found in just over 1% of patients, but in almost 11%
of those with possible hypothalamic-pituitary abnormali-
ties. Possible etiologies in the pediatric population include
congenital abnormalities as well as adverse perinatal events
[31].

Infunibular lesions

Lesions involving the pituitary stalk classically present with
diabetes insipidus. The three most common etiologies, which
may not be distinguishable at imaging, are Langerhans cell
histiocytosis (LCH), germ cell tumors (GCT) and lymphocytic
hypophysitis [32]. When there is isolated thickening of the
stalk, other considerations include sarcoidoisis and granulo-
matous infections, such as tuberculosis.

Langerhans cell histiocytosis

LCH involves the central nervous system in roughly 4% of
pediatric cases. In patients with multicentric LCH, the

Fig. 4 Craniopharyngioma. a Unenhanced CT demonstrates hypo-
intense suprasellar mass with partially circumferential calcification. b,
c Sagittal T1-W with and without contrast, respectively, demonstrate

lobular sellar and suprasellar mass with intrinsic T1 hyperintensity,
and enhancement of the solid (peripheral) component. The tumor is
prechiasmatic in location (chiasm displaced superiorly, arrow in b)

Fig. 5 Craniopharyngioma in
relation to the optic chiasm.
Sagittal T1-W. a Sellar. b Ret-
rochiasmatic. Arrows indicate
the optic chiasm
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Craniopharyngiome 



Craniopharyngiome 
•  5o% tumeurs AHH en pédiatrie 
•  2 types histologiques 
– Adamantinome 
– Papillaire 

•  Intra et/ou suprasellaire 
•  Clinique: 
– Céphalées 
– Troubles de la vision 
– Troubles endocriniens 



Craniopharyngiome 
•  Classification en imagerie 
– CP sellaire 
– CP préchiasmatique 
– CP rétrochiasmatique 
– CP géant  



Craniopharyngiome 
•  Classification en imagerie 
– CP sellaire 
– CP préchiasmatique 
– CP rétrochiasmatique 
– CP géant  

•  Faire le bilan d’extension 
– Hypothalamus 
– 3ème ventricule 
– Polygone de Willis 



Adénomes 

•  ≈ 4% en pédiatrie 
•  60% filles 
•  Macroadénome > microadénomes 
•  Prolactinome > corticotrope ou 

somatotrope 
•  Signes IRM enfant = adulte 



Adénome à prolactine 

T1  T2 

T1 + gado T1 + gado 



Adénome	  à	  PRL	  



Après	  traitement	  médical	  



Adénome:	  TransformaUon	  Hémorragique	  



Macroadénome à GH 



Lésions de l’AHH 

•  Lésions intra-sellaires 

•  Lésions de la tige pituitaire 

•  Lésions supra-sellaires 



Lésions de l’AHH 

•  Lésions intra-sellaires 

•  Lésions de la tige pituitaire 

•  Lésions supra-sellaires 



grade gliomas are occasionally seen. Rarely, ganglioglioma
and primitive neuroectodermal tumors will present in this
location. Larger GCTs may also be confused with tumors of
the chiasm/hypothalamus. In chi ldren without
neurofibromatosis-1 (NF1), the biopsy (or attempt at

resection, if feasible) of chiasmatic/hypothalamic tumors
is usually indicated. In patients with NF1, chiasmatic/
hypothalamic tumors are almost always juvenile pilocytic
astrocytomas (JPA); when treatment is indicated, a biopsy
is rarely necessary.

Optic pathway gliomas (OPGs) account for roughly 5% of
all brain tumors in children [44], with up to 85% involving
the chiasm or hypothalamus. When the optic chiasm is
involved, there is a high association of hypothalamic

Fig. 11 Germinoma. a Sagittal and (b) axial T1-W with contrast
demonstrate an enhancing mass in the pituitary stalk, also involving
the pituitary gland and the hypothalamus (arrows in a). Superiorly, the
mass infiltrates the left basal ganglia (arrows in b)Fig. 10 Germinoma. a Axial T2-W and (b) sagittal T1-W with

contrast demonstrate a T2 hypointense, enhancing lobular mass
involving the infundibulum, hypothalamus and third ventricle.
Abnormal T2 signal in the internal capsule (arrows in a), possibly
representing peritumoral edema or infiltration, is evident. The pituitary
gland (arrow) is separate from the mass

Fig. 12 Lymphocytic hypophy-
sitis. Sagittal T1-W without (a)
and with (b) contrast demon-
strate abnormal thickening and
enhancement of the pituitary
gland, infundibulum and hypo-
thalamus (arrows in b)
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HisUocytose	  X	  

germinome	  

grade gliomas are occasionally seen. Rarely, ganglioglioma
and primitive neuroectodermal tumors will present in this
location. Larger GCTs may also be confused with tumors of
the chiasm/hypothalamus. In chi ldren without
neurofibromatosis-1 (NF1), the biopsy (or attempt at

resection, if feasible) of chiasmatic/hypothalamic tumors
is usually indicated. In patients with NF1, chiasmatic/
hypothalamic tumors are almost always juvenile pilocytic
astrocytomas (JPA); when treatment is indicated, a biopsy
is rarely necessary.

Optic pathway gliomas (OPGs) account for roughly 5% of
all brain tumors in children [44], with up to 85% involving
the chiasm or hypothalamus. When the optic chiasm is
involved, there is a high association of hypothalamic

Fig. 11 Germinoma. a Sagittal and (b) axial T1-W with contrast
demonstrate an enhancing mass in the pituitary stalk, also involving
the pituitary gland and the hypothalamus (arrows in a). Superiorly, the
mass infiltrates the left basal ganglia (arrows in b)Fig. 10 Germinoma. a Axial T2-W and (b) sagittal T1-W with

contrast demonstrate a T2 hypointense, enhancing lobular mass
involving the infundibulum, hypothalamus and third ventricle.
Abnormal T2 signal in the internal capsule (arrows in a), possibly
representing peritumoral edema or infiltration, is evident. The pituitary
gland (arrow) is separate from the mass

Fig. 12 Lymphocytic hypophy-
sitis. Sagittal T1-W without (a)
and with (b) contrast demon-
strate abnormal thickening and
enhancement of the pituitary
gland, infundibulum and hypo-
thalamus (arrows in b)

Pediatr Radiol (2011) 41:287–298 293



Lésions de la tige pituitaire 

•  Histiocytose langheransienne 
•  Tumeur germinale 
•  Hypophysite lymphocytaire 
•  Sarcoïdose 
•  Tuberculose 
•  Lymphome 
•  Métastase 



Histiocytose Langheransienne 

Courtesy F.Chalard  

•  Atteinte AHH dans 4 à 20%  
•  Atteinte osseuse associée 80% 



Hervey-Jumper S. Neurosurgery 2011 Grois N. Brain 2005 

Histiocytose Langheransienne 



 Histiocytose X  

Courtesy F.Chalard  

Atteintes neurodégénératives 
Démyélinisation SB cervelet +++ 
Atrophie cérébelleuse 
 



Histiocytose X  

Grois N. Brain 2005 
Fukazawa T. J Neurol Neurosurg Psy 
1994 

Granulomes méningés,  
 plexus choroïdes, 

 parenchymateux 
	  



Tumeur à cellules germinales 

Signal variable en T1 et en T2 
Plutot iso ou hypoT2 / SG ≠ astrocytome pilocytiques hyper T2 
 



Tumeur à cellules germinales 

Épaississement tige et hypothalamus + atteinte NGC = TCG 
Faible oedème péritumoral / taille lésionnelle 
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Sag	  T1	   Sag	  T1	  Gado	  Coro	  T2	  

 Atteinte simultanée AHH et glande pinéale 15% 

Tumeur à cellules germinales 



Métastase de PNET 



Lésions de l’AHH 

•  Lésions intra-sellaires 

•  Lésions de la tige pituitaire 

•  Lésions supra-sellaires 



Lésions supra-sellaires 

•  Gliome du chiasma et gliome hypothalamique 

•  Hamartome hypothalamique 

•  Kyste arachnoïdien 

•  Lipome 
•  Kyste dermoïde 
•  Kyste épidermoïde 
 



Gliome du chiasma et gliome hypothalamique	  

involvement, compared to when only the optic nerves are
involved [45]. Larger gliomas can globally involve the
chiasm and the hypothalamus, in which case the site of
origin of the tumor may not be determined (Fig. 14). In the
presence of hypothalamic-chiasmatic gliomas, if there is no
optic nerve involvement, then the site of origin is likely the
hypothalamus; if there is optic nerve involvement, then the
site of origin is likely the optic chiasm.

Sixty percent of these tumors are diagnosed in the first
5 years of life [46]. OPGs are typically low-grade
astrocytomas, with the majority pilocytic in nature [46],
with rare occurrences of high-grade gliomas [47]. The
pilomyxoid astrocytoma (Fig. 15) can also arise in the optic
chiasm; while there is no definitive imaging differentiation
between it and the pilocytic astrocytoma [48], there is a

tendency for earlier age at presentation, CSF dissemination,
hemorrhagic necrosis and a more aggressive clinical course
in the former [49, 50]. MRI demonstrates a T2 hyperintense
lesion that may be hypo- or isointense on T1, with variable
contrast enhancement with gadolinium administration [46].

Approximately 15–20% of patients with neurofibroma-
tosis type I (NF1) are affected by OPGs [51]. A few
differences should be noted between OPGs associated with
NF1 and those without NF1. The optic nerve is more
commonly affected in patients with NF1, whereas the
chiasm is most commonly affected in those without NF1. A
cystic component to the tumor and extension beyond the
optic pathways are more commonly seen in non-NF1
patients. Nearly one-half of non-NF1 patients will develop
hydrocephalus associated with the tumor, whereas this is
quite uncommon in patients with NF1 [52, 53]. In patients

Fig. 14 Hypothalamic-chiasmatic juvenile pilocytic astrocytoma.
Sagittal T1-W with contrast. The pituitary gland (arrow) is separate
from the mass

Fig. 13 Ectopic neurohypophysis. Sagittal T1-W without contrast
demonstrates a T1 hyperintense lesion in the floor of the third
ventricle (arrow), with lack of the expected T1 hyperintense signal in
the posterior sella

Fig. 15 Pilomyxoid astrocytoma. Sagittal T1-W with contrast shows
a large, enhancing suprasellar mass with extensive enhancing
subarachnoid metastatic disease (arrows) along the anterior pontome-
dullary junction, anterior cervical cord and cerebellum

Fig. 16 Pedunculated hypothalamic hamartoma of a 2-year-old with
precocious puberty. Sagittal T2-W image demonstrates a well-
circumscribed pedunculated lesion from the floor of the third ventricle
(arrow), isointense to gray matter
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60% diagnostiqués avant 5 ans 
NF1+++ 
Le plus souvent gliome de bas grade 
Point de départ: 
-  Hypothalamique: pas d’envahissement du 

chiasma 
-  Chiasmatique: envahissement hypothalamus 
 
IRM: 
-  Hyper T2, 
-  Iso-hypo T1,  
-  Réhaussement variable 





Hamartome hypothalamique 



Hamartome hypothalamique 
•  Hétérotopie de substance grise 
•  Rare 1/50000 – 1/1000000 
•  IRM: 
– Identique à la SG le plus souvent 
– Pas de rehaussement 

•  Clinique: 
– Crise d’épilepsie gélastique   H Sessile 
– Puberté précoce     H pédiculé 



Kyste arachnoïdien 

Supra-sellaire dans 9-15% quand KA supratentoriel 
Symptomatologie liée à l’effet de masse 
Parfois responsable d’une hydrocéphalie 



Puberté Précoce 

•  Apparition de signes pubertaires  
– Fille < 8 ans 
– Garçon < 9 ans 

•  Origine centrale ou périphérique: 
– Bilan endocrinien LH-FSH 



Puberté Précoce centrale 
 
•  Idiopathique 80% filles et 50% garçons 
 
•  Etiologies: 

–  Hamartome hypothalamique 
–  Germinome 
–  Gliome 
–  Hydrocéphalie 
–  Kyste arachnoïdien 
–  Traumatisme 
–  Irradiation 
–  Infection 
–  Chirurgie 

 IRM 
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