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a b s t r a c t 

Hypothalamic hamartomas are rare tumors that are most often diagnosed in early child- 

hood. These lesions are classified as giant hypothalamic hamartomas when they exceed 4 

cm in any 1 dimension. The most common presenting symptoms associated with these le- 

sions are precocious puberty, gelastic seizures, and (less commonly) syndromic conditions 

such as Pallister-Hall syndrome. We present a unique case of an asymptomatic giant hy- 

pothalamic hamartoma diagnosed prenatally by fetal magnetic resonance imaging and fol- 

lowed throughout infancy. This case demonstrates the utility of multimetric analysis using 

difference sequences, including diffuse-weighted imaging, to assess specific properties of 

intracranial lesions detected in utero and to aid in accurate diagnosis prior to birth. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 
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Introduction 

Hypothalamic hamartomas (HH) are rare, tumor-like masses
made of an abnormal mixture of normal neural elements that
grow commensurate with the brain [1] . Although different
proposed classification systems exist [2–4] , there are 2 main
described subtypes, parahypothalamic and intrahypothala-
mic [5] . Parahypothalamic hamartomas typically present as
pedunculated masses which extend from the region of the
tuber cinereum and which are associated with precocious
puberty. Intrahypothalamic hamartomas tend to be sessile
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masses located more posteriorly, and are associated with
epilepsy [1 ,6] . 

HH are typically < 2 cm in size but rarely these can exceed
> 4 cm. When these lesions exceed 4 cm in any 1 dimension,
they are classified as giant hypothalamic hamartomas (GHH).
GHH are often diagnosed even earlier in life than HH due
to symptoms of mass effect [7–9] . To the best of our knowl-
edge, only a few cases of GHH imaged prenatally by fetal
MR have been published, with the diagnosis of GHH in these
cases only definitely made after the patient was born and
postnatal imaging or biopsy was performed [5 ,10 ,11] . Our
case is unique as the correct diagnosis of GHH was made by
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Fig. 1 – Axial (A), sagittal (B), and coronal (D) T2 images of the 35 week fetus demonstrating a large, heterogenous mass 
(indicated by 

∗) extending from the suprasellar cistern into the prepontine cistern, with posterior displacement and 

distortion of the brainstem. 

Fig. 2 – Axial T2 (A), DWI (B), ADC (C), echo planar (D), and T1 (E) imaging of the 35 week fetus through the mass (indicated 

by 

∗). The mass demonstrates similar diffusion characteristics (B and C) relative to the normal brain, without areas of 
restricted diffusion to demonstrate hypercellularity. No foci of susceptibility artifact (D) or T1 shortening (E) are identified to 

demonstrate intralesional calcification or hemorrhage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fetal MRI, and that there has been no prior report of using
diffusion-weighted imaging (DWI) in the assessment of GHH
during fetal MR. 

Case Report 

A 30-year-old G2 P0A0L1 female was referred for fetal MRI after
an abnormal echogenic mass measuring 2.9 × 3.8 cm within
the fetal brain was discovered by ultrasound performed at
32 weeks gestation at an outside institution. Reported inter-
nal echogenic components raised suspicion for either an area
of hemorrhage or calcifications in the setting of a teratoma.
On ultrasound, amniotic fluid was normal, fetal growth was
appropriate for gestational age, and head circumference was
normal. The patient had declined previous screening for fetal
aneuploidies and otherwise had an uneventful pregnancy. 

Fetal MRI was performed at 35 weeks gestation on a 3
Tesla MRI scanner utilizing T2 single shot T2, T1 spoiled
gradient echo, echo planar, as well as DWI sequences. A
3.9 × 3.6 × 4.1 cm heterogeneous midline mass was identi-
fied centered within the suprasellar space. The mass demon-
strated signal characteristics approximating normal cortex
and white matter on the T2 sequences. There were scattered
T2 hyperintense foci within the mass, though no definitive
areas of internal cystic change were identified ( Fig. 1 ). No
foci of T1 shortening or susceptibility artifact were identi-
fied to demonstrate calcification or blood products. The mass
demonstrated identical diffusion characteristics compared
with the adjacent normal brain parenchyma ( Fig. 2 ). The mass
extended superiorly into the inferior aspect of the third ven-
tricle. The mass also extended posteriorly, approximating the
ventral midbrain and pons, causing distortion and posterior
displacement of the brainstem. The basilar artery was visual-
ized interposed between the mass and the pons. The cerebral
aqueduct was patent. A component of the mass extended lat-
erally over the left tentorium into the left middle cranial fossa.
Additionally, the mass extended inferiorly into the suprasellar
region, with a portion of the mass approximating the clivus.
The bilateral internal carotid arteries and proximal aspects of
the middle cerebral arteries approximated the anterior aspect
of the mass. Given these findings, the leading differential con-
sideration was a giant hypothalamic hamartoma. 

A fetal ultrasound was subsequently performed at our in-
stitution at 37 weeks gestation, which demonstrated a mass
corresponding the findings described above which was mildly
hyperechoic relative to the adjacent brain parenchyma ( Fig. 3 .).
The mass was estimated to measure slightly larger in size, at
4.2 × 4.2 × 3.9 cm. No internal hyperechoic foci or areas of
internal cystic change were identified. 

The mother presented to our institution at 40 weeks 3 days
gestation for elective induction of labor. A 3.18 kg baby was de-
livered vaginally at 40 weeks 4 days gestation vaginally with-
out complication with Apgars of 9 and 9 at 1 and 5 minutes,
respectively. The NICU team was present at bedside during de-
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Fig. 3 – Transverse sonograph view of the fetal brain 

performed at 37 weeks gestation, at the level of the mass 
(indicated by 

∗). The mass is mildly hyperechoic relative to 

the surrounding brain parenchyma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

livery due to concern of possible respiratory distress at birth
given the evidence of brainstem distortion by the lesion. Fortu-
nately, the infant was well-appearing without physical abnor-
malities and was admitted to the newborn nursery for routine
care. 

A postnatal MRI on a 1.5 Tesla scanner was obtained on
the same day of delivery which revealed a 5.0 × 3.4 × 3.9 cm
mass, indicating that the mass had grown from the prenatal
MRI performed approximately 5 weeks prior, but in proportion
to the whole brain. The characteristics of the mass were over-
all unchanged. The leading diagnosis remained a GHH. 

Subsequent MR imaging at 3 and 5 months performed on
both 1.5 and 3 T MRI units showed continued interval in-
crease in size of the mass commensurate to the growth of
the brain ( Fig. 4 ). MRI at 8 months showed stable size of the
mass from prior, though it was noted that cystic areas within
the mass had small increases in size. At 8 months, a MR
spectroscopy study was also performed, with the mass on
single-voxel intermediate (TE = 135 ms) spectroscopic imag-
Fig. 4 – Sagittal T2 images through the mass at birth (A), at 3 mo
mass are isointense relative to cortex, while others demonstrate
commensurate with the brain. 
ing demonstrating a diminished N-acetylaspartate relative to
the right basal ganglia. Otherwise, the mass demonstrated
major metabolic peaks (choline and creatine) similar to nor-
mal brain parenchyma ( Fig. 5 ). 

To date, the patient has shown normal development. Labo-
ratory evaluation has been unsuggestive of any endocrinologic
abnormalities. There was concern of possible seizure-like ac-
tivity involving lip quivering and 2 leftward head jerks follow-
ing anesthesia for the 8-month MRI though there had been
no similar reports by the parents prior. Follow-up electroen-
cephalogram returned normal and there have been no fur-
ther episodes since the episode. The patient has been followed
closely by the medical genetics, child neurology, and neurosur-
gical teams at our institution. The patient is 11 months of age
at the time of this publication. 

Discussion 

HHs are congenital, nonneoplastic, tumor-like lesions com-
prised of heterotopic gray matter, neurons, glial cells, and fiber
bundles [10 ,12 ,13] . HH are most commonly < 2 cm in size with
an average reported size of approximately 1.8 cm [7] . Very
rarely these lesions exceed 4 cm in which they are then known
as GHHs [7 ,14 ,15] . The reported incidence of HH is around 1 in
200,000 people. Even fewer are afflicted by GHH [7 ,14 ,16] . HH
are usually identified in infancy and early childhood (mean
age of presentation = 2.5 years) [7] while the majority of GHH
are diagnosed within the first few days of life [9] . HH typically
come to clinical attention due to central precocious puberty
(˜60%), gelastic seizures (˜60%), or both (˜20%) [7 ,9 ,11–22 ]. Less
frequently, HH and GHH present later in life with focal neuro-
logical changes, signs of increased intracranial pressure [8] , or
developmental changes [9 ,14 ,23] . 

Interestingly, there is at least 1 reported case in which the
temporal sequence was reversed, with the patient initially
having atonic and generalized tonic-clonic seizures followed
by gelastic seizures that began occurring in early adulthood
[22] . This suggests that some patients with seizure disorders
of unknown etiology could possibly have undiagnosed HH. 

There have been a limited number of cases of GHH that
have been published in literature [ 7–9 ,14–16 ,20–25 ] and only
nths (B), and at 5 months (C) of age. Components of the 
 T2 hyperintensity. Growth of the mass has been 
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Fig. 5 – Single voxel, intermediate (TE = 135 ms) spectroscopic images performed on a 3T MRI unit at 8 months of life with 

voxels placed within the lesion (A) and within normal brain parenchyma (B). There is depression of the NAA peak within 

the lesion. The Cho peak is not elevated within the lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a few reports of these lesions identified and assessed pre-
natally by fetal MR [5 ,10 ,11] . Acharya et al. described a brain
“cyst” identified by fetal MR during the ninth month of gesta-
tion, with GHH only considered after a postnatal MR demon-
strated both solid and cystic components [10] . Booth et al. de-
scribed an “anterior suprasellar soft tissue lesion with cysts
in the suprasellar and prepontine cisterns as well as exten-
sion into both middle cranial fossae” identified by fetal MR,
without reporting the gestational age of the fetus, with GHH
diagnosed by biopsy shortly after delivery [11] . Celedin et al.
described “a large suprasellar and prepontine mass” in a 37
week fetus with hexadactyly, with GHH within the context
of Pallister-Hall syndrome confirmed by postnatal MR [5] . Our
case in unique in that the correct diagnosis of GHH was made
by fetal MR, in the absence of other corroborative findings (ie,
polydactyly). 

It is extremely rare to diagnose these lesions when pa-
tients are asymptomatic. Isaka et al. published the only case of
asymptomatic GHH in a 42-year-old male who presented with
acute mild facial numbness [19] . Fortunately, our patient has
demonstrated normal development without detected clinical
or laboratory abnormalities but will continue to be followed by
our clinical services. 

The postnatal course of hamartomas shows proportional
growth to that of normal brain tissue [5 ,16 ,26] . It has been
suggested that hamartomas receive a majority of prolifera-
tive stimuli between 25th and 41st day postconception dur-
ing the normal development of the hypothalamus [16 ,21] . Pre-
natal diagnosis supports evidence that these lesions develop
prior to 25 weeks gestation, as reported by Booth et al. Addi-
tionally, these lesions do not usually grow after identification
on imaging [13 ,17 ,20] . Although the lesion in our case did pro-
gressively increase in size, it did so commensurate with the
growth of the brain, and remained stable in size from age 5
to 8 months. Tonami et al. however described a rare case of a
HH diagnosed in an infant with a stable MR appearance until
2 years 4 months old. By 3 years 10 months age, the lesion in
this patient showed a significant signal intensity change and
later developed precocious puberty at age 4 [13] . Because this
patient initially had a HH with the classic MR appearance and
developed new imaging and clinical findings later in child-
hood, this indicates that HH can evolve in both morphology
and physiologic impact over time. 

The mechanism of GHH development is not completely un-
derstood though Dorfer et al. postulate 2 hypotheses. The first
of which is that HH are the result of ectopic localization of
otherwise normal hypothalamic cells. This could possibly be
explained by deficits in cell-cell recognition or cell-matrix in-
terference, which normally guide cells during neuronal migra-
tion. The second hypothesis suggests that HH cells are po-
sitioned normally but have abnormal proliferative potential
leading to the abnormal brain structure. Dorfer et al. sup-
ported the latter hypothesis given the large, predominately
cystic lesion in their case. Our case would also support the lat-
ter hypothesis as the lesion showed areas of small suspected
cystic changes. 

The available literature demonstrates the typical postnatal
MRI findings of GHH: a lesion that is homogenously isointense
to gray matter on T1-weighted images, which is iso- to slightly
hyperintense on T2-weighted images, and which generally
demonstrates no enhancement [7 ,8 ,11–15 ,20 ,21 ,25 ,26] . Lack of
contrast enhancement reflects an intact blood-brain barrier
[7 ,21] . Freeman et al. reviewed 72 cases of HH which confirmed
these MRI findings though many of their cases showed slightly
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decreased T1-weighted signal intensity relative to gray mat-
ter for which the authors related to the inversion-prepared
gradient-echo sequences they used vs the conventional spin-
echo imaging used in most other reports [17] . 

There is a relative paucity of information available in
the literature about the appearance of GHH on fetal MRI.
While other reports describe only using T2-weighted imaging
[5 ,10 ,11] , at our institution we routinely include a number of
different sequences tailored for fetal MR to help us character-
ize intracranial lesions. This also includes a T1 spoiled gra-
dient echo sequence, echo planar sequences, as well as DWI.
The T1 is helpful to exclude subacute blood products, which
would be expected to appear hyperintense. Both the echo pla-
nar and T1 sequences are useful to exclude calcification (for
example in the setting of intracranial teratoma), which on the
former would be expected to demonstrate areas of susceptibil-
ity artifact. The DWI was particularly helpful in demonstrating
that the mass had similar diffusion characteristics relative to
the adjacent normal brain. Areas of restricted diffusion within
the mass would have been indicative of hypercellularity, and
would have indicated other more aggressive etiologies such as
embryonal tumor or astrocytoma [18] . To our best knowledge,
there has been no previous report of using DWI on fetal MR
in the prenatal diagnosis of GHH. There have been few pub-
lications regarding MR spectroscopy of HH and GHH though
the available literature suggest that these lesions do not have
an elevated choline peak [11 ,14 ,15] and often show low to nor-
mal levels of N-acetylaspartate (NAA) [17 ,20] . The low levels
of NAA seen in these lesions are interpreted as neuronal loss
or dysfunction [17 ,20] . Our case demonstrated spectroscopic
findings similar to the published literature. 

Other considerations for a patient found to have a GHH in-
clude syndromic conditions, most notably Pallister-Hall syn-
drome, which account for about 10% of all HH cases [7 ,16] .
Patients with Pallister-Hall syndrome can have hypothalamic
hamartoma associated with polydactyly, syndactyly, imperfo-
rate anus, bifid epiglottis, renal abnormalities, and pulmonary
segmentation anomalies [5 ,26] . Our patient did not show such
findings. A downstream effector protein of the sonic hedge-
hog pathway, Gli3, has been found to be mutated in some pa-
tients with HH associated with Pallister-Hall syndrome. This
possibly explains the spectrum of associated brain anomalies
found in syndromic patients [16] . 

The major differential diagnosis for GHH includes cranio-
pharyngiomas, optic pathway-hypothalamic gliomas, and ger-
minomas [5 ,21 ,26] . Craniopharyngiomas are cystic or predom-
inately cystic masses which regularly contain areas of calci-
fication. In optic pathway-hypothalamic gliomas, MR imag-
ing typically show an infiltrative lesion of the optic pathways
and/or hypothalamus with T2 signal hyperintensity and vari-
able degrees of contrast enhancement. Germinomas are gen-
erally solid, enhancing masses involving the infundibulum
that demonstrate restricted diffusion. 

The treatment for HH depends on the severity of symp-
toms, the size of the mass, and the location of the mass.
Asymptomatic patients can be followed clinically. In symp-
tomatic patients and no evidence of mass effect, invasive
treatments such as radiofrequency ablation or radiosurgery
could be considered [7] . In more symptomatic patients, such
as those with central precocious puberty or medically in-
tractable seizures, evidence supports surgical treatment to
facilitate complete disconnection, if feasible [10 ,14 ,20 ,27] . It
has been shown that patients may still suffer from seizures
with only partial resection [23] . In a case series of 16 GHH
treated with stereotactic radiofrequency thermocoagulation
by Shirozu et al. [23] , they suggested better seizure outcomes
without permanent complications compared to other surgical
methods suggested by older literature. 

Conclusion 

In cases of suspected fetal intracranial lesions identified by ul-
trasound, fetal MRI can provide significant additional informa-
tion in the assessment and characterization of these lesions.
Fetal MRI has many advantages over ultrasound including su-
perior soft tissue contrast, noninterference by the calvarium,
and the ability to perform multimetric analysis through the
utilization of difference sequences tailored to assess specific
properties of the lesion. We present an example of how these
advantages of MR were used to diagnosis an intrauterine giant
hypothalamic hamartoma, and to the best of our knowledge
offer the first published report on how DWI in the fetus may
be very useful in the diagnosis of this rare entity. 
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