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Abstract

Background: Pallister-Hall syndrome (PHS) is a rare autosomal dominant disorder characterized by features such as
hypothalamic hamartoma (HH), polydactyly, bifid epiglottis, imperforate anus, and renal and genitourinary anomalies.

Case Report: We report the case of a 1-year-old boy, the second-born to non-consanguineous parents, referred to our tertiary
hospital for pre-surgical evaluation of dacrystic seizures and HH detected on magnetic resonance imaging (MRI).

Clinical Evaluation: The child exhibited episodes of uncontrollable crying-like facial grimacing and behavioral arrest, consistent
with dacrystic seizures. He also had postaxial polydactyly affecting the lower limbs and developmental delays, particularly in
motor skills. A neurological assessment revealed mild central hypertonia, increased deep tendon reflexes, and delayed motor
milestones. Examination revealed subtle dysmorphic features, including a broad forehead, depressed nasal bridge, and
hypertelorism. MRI of the brain revealed a non-enhancing HH displacing surrounding structures.

Management: The child was initially treated with Levetiracetam, which significantly reduced seizures. Clobazem was added,
resulting in a complete cessation of seizures. An endocrine evaluation was normal. Genetic sequencing did not reveal any
significant GLI3 gene variants, suggesting a possible mosaic expression.

Conclusion: PHS remains a diagnostic challenge due to its rarity and variable presentation. Early diagnosis and comprehensive
management are crucial for optimizing outcomes and preventing complications. Future research should focus on genotype-
phenotype correlations, potential therapeutic targets, and developing standardized diagnostic and management guidelines.
Collaborative efforts among clinicians, researchers, and patient advocacy groups are essential to advance understanding and
improve outcomes for individuals with PHS.
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INTRODUCTION its rarity and the diversity of its manifestations. A defining
feature, HH, is a benign lesion in the tuber cinereum of the
Pallister-Hall syndrome (PHS) is a rare genetic disorder  hypothalamus, which has been noted in medical literature
marked by a distinctive set of symptoms, including  since the 19" century.
hypothalamic hamartoma (HH), polydactyly, bifid epiglottis,
imperforate anus, and various renal and genitourinary
anomalies.l" First identified by Judith Hall and Philip
Pallister in 1980, PHS presents diagnostic challenges due to
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arrest, occurring daily over the past 6 months. In addition,
the patient exhibited postaxial polydactyly, specifically
mesoaxial polydactyly affecting the lower limbs.” Born
weighing 1.9 kg, the child initially developed normally but
showed developmental delays in motor skills by 6 months
of age. Neurological examination revealed mild central
hypertonia, increased deep tendon reflexes, and delayed
motor milestones, with the child unable to sit unsupported.
His gross motor skills included neck control at 5 months and
rolling over at 8 months, while fine motor skills included an
immature pincer grasp, indicating a global developmental
delay, predominantly affecting the motor system.

Clinical Evaluation [Figure 1]

Head-to-toe examination revealed subtle dysmorphism,
broad forehead present, depressed and broad nasal bridge,
obese child.Postaxial polydactyly in left foot.

Electroencephalography [Figure 2]
Rhythmic sharply contoured delta activity on the video
EEG without clear lateralization suggestive of seizures.

Radiological Evaluation

Further investigation with an MRI of the brain revealed
a large HH, measuring ~ 4.0 X 2.5 X 4.2 cm, confirming
the diagnosis.

Management

An endocrine evaluation revealed normal results. Genetic
sequencing did not identify any significant GLI3 gene
variants, suggesting possible mosaic expression of GLI3 in
the brain. Neurosurgical consultation indicated that surgical
resection of HH in PHS is not advisable due to the risk
of pituitary insufficiency.! The child was initially treated
with Levetiracetam, leading to a significant reduction in
seizures. Clobazam was added, resulting in complete seizure
cessation. The patient is currently seizure-free and showing
progress in developmental milestones.

DISCUSSION

PHS, caused by mutations in the GLI3 gene, is part
of the cerebroacrovisceral early lethality group.!"
While severe complications like panhypopituitarism or
laryngotracheal clefts are possible, many cases are generally
benign. Mortality in PHS is often associated with severe
complications. Surgical removal of HH is generally not
recommended due to the high risk of complications and
the need for lifelong hormone replacement therapy.”! Anti-
epileptic drugs typically do not control HH-related seizures.

Related Disorders
Mutations in the GLI3 gene also cause Greig
cephalopolysyndactyly syndrome, Postaxial polydactyly

Type A, Preaxial polydactyly Type IV, Acrocallosal syndrome,
Oral-facial-digital syndrome, non-syndromic neuronal
migration abnormalities, and AR polydactyly syndrome.!

Differential Diagnosis

Differentiating PHS from other neurodevelopmental
disorders associated with polydactyly is crucial. These
include oral-facial-digital syndrome Type 6, Holzgreve
syndrome, Bardet-Biedl syndrome, Smith-Lemli-Opitz
syndrome, McKusick-Kaufman syndrome, SMO-related
HH-polydactyly, and Holt-Oram syndrome.!"!

Comprehensive Evaluation

Thorough evaluation for PHS involves screening for pituitary
hormone deficiencies (including adrenocorticotropic
hormone, thyroid-stimulating hormone, luteinizing
hormone, and follicle-stimulating hormone), limb
radiographs to distinguish postaxial from central
(mesoaxial) polydactyly, brain MRI to determine HH
location and extent, and renal ultrasonography to detect
renal anomalies such as cystic malformations, renal
hypoplasia, and ectopic ureteral implantation.

= L B ‘
Figure 1: (a) Head-to-toe examination revealed subtle
dysmorphism, broad forehead present, depressed and broad
nasal bridge, obese child (weight 13.7 kgs — Z score 2-3), low
set ears, hypertelorism, No neurocutaneous markers. These
features are suggestive of a possible syndromic etiology.
(b) Postaxial polydactyly in left foot

Figure 2: Rhythmic sharply contoured delta activity on the
video EEG without clear lateralization suggestive of seizures
was noted
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Figure 3: Pedigree of likely de novo inheritance of Pallister-Hall Syndrome!*?!
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Figure 4: Pedigree of possible autosomal dominant inheritance of Pallister-Hall Syndrome!™!

Figure 5: (a and b) Sagittal T2 and T1 Fluid-attenuated inversion recovery magnetic resonance imaging brain at the level
of Sella shows a well-circumscribed predominantly isointense non-enhancing mass lesion measuring 4.0 x 2.5 x 4.2 cm
(craniocaudal x anteroposterior x transverse) is seen arising from the hypothalamus/tuber cinereum, and displacing the the
optic chiasma and infundibulum anteriorly and indenting the pons posteriorly with splaying of the cerebral peduncles. (c) Post-
contrast Sagittal T1 magnetic resonance imaging at the level of the Sella shows no obvious contrast enhancement of the
hypothalamic mass lesion

Genetic Testing [Figures 3 and 4]

PHS is a rare autosomal dominant disorder caused by GLI3
gene mutations, reported in about 100 patients wotldwide.)
It can be inherited in an autosomal dominant manner,
requiring only one affected allele for expression, indicating
that one of the patient’s parents would also display the trait.

Our patient, born to apparently normal parents, suggests a
de novo mutation, which occurs in about 25% of cases and
is associated with a more sevete phenotype.'! Genetic testing
identified a heterozygous pathogenic variant in the GLI3
gene, confirming the diagnosis. The mutation was consistent
with previously reported GLI3 mutations in PHS patients.
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Figure 6: Topological classification!'?

Complications of PHS

PHS can lead to various complications, including endocrine
disorders (growth hormone deficiency, adrenal insufficiency,
hypothyroidism, gonadotropin deficiency), seizures due to
HH, developmental delays,” renal anomalies, respiratory
complications, gastrointestinal issues (imperforate
anus), genitourinary anomalies (hydrometrocolpos), and
orthopedic issues related to polydactyly.

HH- Radiological Features and Classification [Figure 5]
HHs are classified morphologically into sessile or
pedunculated forms. Sessile HHs are attached to the
mammillary region, potentially distorting and displacing
or incorporating the mammillary body, with a variable
extension below the third ventricle. Pedunculated HHs
are attached to the tuber cinereum, projecting into the
suprasellar cistern.

Diagnosis on conventional axial CT images can be
challenging, but volumetric scans with coronal and sagittal
reformat make identification easier. HHs appear as soft-
tissue mass of similar attenuation to the adjacent brain,
without calcification or contrast enhancement, occasionally
showing suprasellar calcifications, an eroded dorsum sellae,
or an enlarged pituitary fossa. MR is the preferred modality
for assessing HHs.

Although historically said to have signal intensity similar
to normal cortex on all sequences, this is not true in most
cases. On MRI, HHs appear hypointense to the cerebral
cortex on T1, do not show contrast enhancement on T'1
C+ (Gd), and appear hyperintense to the cerebral cortex
on T2, with hyperintensity more conspicuous on fluid-
attenuated inversion recovery.

MR spectroscopy treveals reduced NAA/Cr, increased
myoinositol, and increased Cho/Cr compared to the
amygdala.®

Topological Classification [Figure 6]

Delalande and Fohlen classify HHs based on MRI
findings: Type 1 — small lesions with a horizontal plane
of attachment to the tuber cinereum, possibly lateralized,;
Type 1I — predominantly intraventricular with a vertical
plane of insertion; Type 1II — a combination of Types I
and 11, with both horizontal and vertical insertion planes;
and Type IV — large tumors with a broad attachment to
the hypothalamus and mammillary bodies, extending into
the interpeduncular cistern.

Sessile HHs associated with mammillary bodies are linked
to gelastic seizures. Pedunculated HHs are commonly
associated with central precocious puberty in early
childhood due to proximity to the median eminence,
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where Gonadotropin hormone-releasing hormone nerve
terminals are located. Resection of para-hypothalamic
lesions effectively reverses HH-associated hormonal
irregularities.

Differential Diagnosis

The differential diagnosis for HH includes hypothalamic-
chiasmatic glioma, with other lesions in the region
either showing markedly different signal intensity or
demonstrating enhancement.

Management and Treatment"™

PHS management involves a multidisciplinary approach
to address complications, including hormone replacement
therapy for hypopituitarism, symptomatic treatment for
seizures, elective surgical correction for polydactyly!'!
and other anatomical deformities, developmental
support through early intervention programs, regular
renal monitoring and appropriate management of renal
anomalies, and gastrointestinal and genitourinary anomaly
correction through surgical and non-surgical means.

CONCLUSION

PHS remains a diagnostic challenge due to its rarity and
variable presentation. Clinicians must maintain a high
index of suspicion, particularly in cases of unexplained
developmental delay and polydactyly. Eatly diagnosis and
comprehensive management are essential to optimize
outcomes and prevent potential complications. Further
research into the genetic mechanisms and phenotypic
variability of PHS is warranted to improve diagnostic
accuracy and therapeutic interventions.

DECLARATION OF PATIENT CONSENT

The authors certify that they have obtained all appropriate
patient consent.

FUTURE DIRECTIONS

Future research should focus on elucidating genotype-
phenotype correlations, exploring potential therapeutic
targets, and developing standardized diagnostic criteria

and management guidelines. Collaborative efforts among
clinicians, researchers, and patient advocacy groups are
essential to advance our understanding of PHS and
improve outcomes for affected individuals.
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