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Lhermitte-Duclos Disease and Neurofibromatosis Type 1 in
a Patient With a Follow-Up of More Than Twenty Years
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Abstract

Lhermitte-Duclos disease (LDD) is a rare condition, with approxi-
mately 300 cases reported. We present over 20 years of the natural
history of a young woman with the rare coexistence of LDD and neu-
rofibromatosis type 1 (NF-1), as well as intractable epilepsy, infantile
spasms, and cognitive and motor impairments. The cerebellar gangli-
ocytoma remained stable on neuroimaging from early childhood into
adulthood, while subclinical electroencephalogram (EEG) abnormal-
ities improved during early adolescence but persisted into adulthood.
This case highlights the importance of interdisciplinary care and close
monitoring for evolving neuropsychiatric, developmental, and oph-
thalmological manifestations. The investigation and outcome identify
novel combinations of electroencephalographic patterns, genetic ab-
normalities, and clinical phenotype in LDD and NF-1, offering valu-
able insights into the complex interplay of these rare conditions.
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Introduction

Lhermitte-Duclos disease (LDD), also known as dysplastic
cerebellar gangliocytoma, is a benign, hamartomatous lesion
of the cerebellum, with a pathognomonic “tiger-striped” ap-
pearance on T1-weighted magnetic resonance imaging (MRI).
There are approximately 300 reported cases, and it is most
often associated with Cowden syndrome (CS) and mutations
in the PTEN gene [1]. Neurofibromatosis type 1 (NF-1) is a
neurocutaneous disorder characterized by the formation of
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neurofibromas and peripheral nerve tumors, with a wide range
of clinical manifestations including cutaneous, skeletal, oph-
thalmological, and neurological features. Patients with both
disorders appear to be exceedingly rare, with only one other
such patient found to be reported in the literature [2]. In this
case, the patient’s electronic medical record from the time of
her childhood diagnosis to adulthood was available for review.
As such, the aim of this > 20-year longitudinal case report is
to highlight the evolution of clinical manifestations, as well as
electroencephalographic, radiological and laboratory findings
in a patient with these rare comorbidities to inform diagnosis,
prognostication, and management of similar cases in the fu-
ture.

Case Report

We present the case of a woman in her 20s with LDD in com-
bination with NF-1, intractable epilepsy, and intellectual im-
pairment. She was diagnosed with NF-1 at birth due to cu-
taneous findings of cafe au lait macules, a facial plexiform
neurofibroma of the left upper lip, and axillary freckling. Her
mother was also noted to have multiple cutaneous findings
consistent with NF-1. The patient later presented with infantile
spasms (IS) and was successfully treated with adrenocortico-
tropic hormone and topiramate. In early childhood she again
developed seizures multiple times per day, consisting of eye
blinking, screaming, and loss of consciousness. Subsequent
magnetic resonance imaging (MRI) revealed a dysplastic cer-
ebellar gangliocytoma involving the left cerebellum and mid-
brain, consistent with LDD, which co-occurred with electroen-
cephalogram (EEG) abnormalities that were topographically
concordant with the lesion.

Despite reportedly meeting developmental milestones in
infancy, by early childhood the patient was noted to have gross
motor, fine motor, and speech delays which persisted into ado-
lescence. Her history and neurological exam have shown sub-
tle but persistent findings of clumsiness, dysmetria and mild
difficulties with tandem gait since early childhood, with few
changes into adulthood. Her seizure semiology continued to
evolve over her lifetime; by middle childhood, her seizures
were 3-min episodes of staring, followed by full body atony
and right arm stiffening. By early adolescence, they presented
as generalized tonic—clonic seizures occurring a few times per
year, mostly due to difficulty obtaining medication or comply-
ing with her anti-seizure medication (ASM) regimen.

The patient also developed complications of NF-1 during
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Figure 1. Timeline showing notable events throughout patient’s lifetime (bottom). Stable MRI findings at age 3 years (left) and 18
years (right) show stable gangliocytoma and patent fourth ventricle. EEG during slow-wave sleep at age 10 years (top middle)
shows near-continuous spike—wave, and at age 21 years (bottom middle) shows significantly reduced spike—wave frequency in
posterior left leads. LDD: Lhermitte-Duclos disease; NF-1: neurofibromatosis type 1; MRI: magnetic resonance imaging; EEG:
electroencephalogram; INO: internuclear ophthalmoplegia; OSA: obstructive sleep apnea; GTCs: generalized tonic—clonic sei-

zures; PE: physical examination.

her clinical course. In infancy, she was diagnosed with right
esotropia and lateral nystagmus. During early childhood, she
underwent bilateral medial rectus recession surgery, which
improved but did not fully correct her strabismus. Ophthal-
mological evaluation revealed Lisch nodules, bilateral myopic
astigmatism, and pre-glaucoma. During early adolescence,
she developed a new internuclear ophthalmoplegia (INO),
which did not correspond to new findings on neuroimaging
or ophthalmological exam and subsequently resolved without
intervention. She was also noted in middle childhood to have
enlarged cup-disc ratios with high risk for glaucoma; she is
followed biannually for glaucoma screening but has not re-
quired treatment.

The patient was also diagnosed with attention deficit hy-
peractivity disorder (ADHD) in childhood due to extensive
behavioral problems at school and home, including distract-
ibility, hyperexcitability, and emotional dysregulation. She
was trialed on various doses of methylphenidate and ampheta-
mine salts with only minor effect, and these medications were
discontinued during early adolescence. In her adolescence,

her ADHD appeared to improve significantly, allowing her
to focus on tasks and function semi-independently. However,
she remained notably distractible on interview and at home,
requiring frequent redirection during conversation and having
difficulty with most activities of daily living (ADLSs). She was
able to complete secondary school with special education ser-
vices, enrolled in extended schooling to age 21, and planned to
continue with vocational rehabilitation services after school-
ing.

Investigations

The patient initially received neuroimaging in early childhood
with MRI brain without intravenous contrast, which showed a
2.0 x 2.3 cm homogeneous, nonenhancing mass-like lesion ex-
panding the left cerebellum, causing mass effect on the fourth
ventricle (Fig. 1). Subsequent neuroimaging with MRI brain
with and without intravenous contrast every 1-3 years demon-
strated essentially unchanged size of the cerebellar mass with
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increasing age.

Due to her history of seizures, the patient has also under-
gone multiple EEGs throughout her life. Initial EEG findings
in early childhood showed continuous rhythmic spike and
wave activity from left occipital—posterior temporal region and
focal slowing. Across serial EEGs from toddlerhood through
late adolescence, epileptiform activity maximal over the left
occipital—posterior temporal region progressively decreased.
In toddlerhood, discharges were near-continuous during both
wakefulness and non-rapid eye movement (NREM) sleep,
with a sleep spike—wave index (SWI) > 85%. In the setting
of documented developmental impairment, these findings sup-
ported a diagnosis of developmental and/or epileptic encepha-
lopathy with spike—wave activation in sleep (D/EE-SWAS)
per International League Against Epilepsy (ILAE) criteria. By
late adolescence, the epileptiform burden had declined to fre-
quent but intermittent activity during wakefulness (about 60%
of wake epochs) and was less prominent in NREM sleep (<
45% of sleep epochs), consistent with attenuation of the prior
D/EE-SWAS pattern with residual focal epileptiform activity.
(Fig. 1).

While being followed by pediatric ophthalmology and
neuro-ophthalmology, the patient received serial tonometry to
assess intraocular pressure. The patient also received an opti-
cal coherence tomography (OCT) scan, which revealed pos-
sible right temporal thinning with no other abnormal findings.
Subsequent visual examinations were stable, and further imag-
ing was not required.

Genetic testing showed no PTEN mutation. A heterozy-
gous mutation in the NF/ gene (variant pAsn2364Thrfs*) was
identified and classified as likely pathogenic. Two heterozy-
gous mutations in the SRCAP gene (variants p.Ala2404Val
and p.Pro2461Ala) were detected and classified as variants of
uncertain significance. A homozygous mutation in the HCN2
gene (variant p.GIn32Asnfs*230) was identified and classified
as likely pathogenic. In addition, a heterozygous mutation in
the KAT6B gene (variant p.Gly1698Ser) was detected and clas-
sified as a variant of uncertain significance.

Treatment

The patient was treated for seizures throughout her life. Her
IS were managed with adrenocorticotropic hormone (ACTH)
and topiramate. Her ASM regimen was expanded over her
childhood from valproate alone to include levetiracetam, then
lamotrigine, with dose titrations due to breakthrough seizures
and increasing age. Her current ASM regimen is as follows:
valproate, 500 mg by mouth, twice daily; levetiracetam, 750
mg by mouth, twice daily; and lamotrigine, 100 mg by mouth,
twice daily.

Additionally, the patient received early intervention as a
toddler for developmental delay. In early childhood, she re-
ceived special education services which continued throughout
her schooling, consisting of one-to-one instruction and reduced
class sizes. She also received speech and occupational therapy
for a lisp and fine motor delay respectively.

Finally, for ADHD, the patient was treated with dextro-

amphetamine, 10-20 mg (dose increased with age) by mouth
once a day throughout early and middle childhood, which was
discontinued by middle-childhood through shared decision-
making with the patient’s parents.

Follow-up and outcomes

The patient’s overall outcome has been favorable. She has
been seizure-free for more than 2 years, with prior break-
through seizures related mostly to difficulty in obtaining medi-
cations. Her primary side effect from this medication regimen
is weight gain and she has otherwise tolerated her medications
well. Her mother was granted guardianship over her, and she
was enrolled in extended schooling after completing second-
ary school. She has limited independence, has not attempted to
enter the workforce, and is not able to maintain independent
living due to intellectual impairment. However, she has con-
tinued to expand her ADLs and instrumental activities of daily
living (IADLs) and is continuing with vocational rehabilita-
tion services following completion of extended schooling. She
continues to receive surveillance MRIs every 2-3 years for her
dysplastic cerebellar gangliocytoma, as well as serial EEGs
every 1-2 years to monitor her subclinical electrographic ac-
tivity.

Patient’s perspective

The patient’s mother relates that she is thankful for the pro-
gress her child has made. Before age of 14, the patient was
not able to express herself, was significantly impacted by be-
havioral issues, and her mother thought she “wasn’t going to
make it.” Then, at 14 years old, “it was like a light went on,”
and the patient became interactive, responsive, and seemed to
“become her own person.”

Discussion

LDD is an infrequently described disease with a varied pres-
entation. Age of onset varies from infancy to the fifth or sixth
decade of life; some sources suggest comorbidity with CS
is exclusive to adult-onset disease (> 18 years), while others
question this association [1, 3—6]. Clinical presentations vary
from subtle cerebellar deficits to headaches and herniation due
to mass effect. Strabismus and nystagmus are also reported,
usually due to compression of cranial nerves [1]. Treatment
has consisted of sub-total or gross surgical resection versus a
wait-and-see approach, and successful resection is often cura-
tive [1, 3]. To our knowledge, comorbidity of LDD with NF-1
has only been reported in a single other case, and IS have not
been reported in association with LDD, except in a previous
paper describing our patient [2, 7]. IS, while rare, may occur
with increased frequency in NF-1, and associations between
NF-1 and ADHD, epilepsy, strabismus, glaucoma, and intel-
lectual disability, are well described in the literature [8, 9].
The electrographic pattern of continuous spike and wave
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activity during slow sleep, as described by Bhat et al [7] in
our patient, has not otherwise been reported in association
with LDD or NF-1 but is associated with significant neuropsy-
chosocial impairment and varied seizure presentations that
generally remit by age 15 [10, 11]. However, in this patient
with a pathogenic NF1 variant and LDD (dysplastic cerebel-
lar gangliocytoma), the longitudinal EEG evolution supports
a sleep-activated epileptiform encephalopathy phenotype that
is best framed within the ILAE construct of D/EE-SWAS. Se-
rial recordings demonstrated a strikingly high early-life epi-
leptiform burden—near-continuous spike/polyspike activity
maximal over the left occipital—posterior temporal region with
sleep SWI > 85%—followed by progressive attenuation across
development, with late-adolescent studies showing reduced
NREM involvement (< 45%) and residual frequent wake dis-
charges (about 60% of wake epochs). This trajectory is consist-
ent with the recognized natural history of SWAS-spectrum dis-
orders, in which the sleep-activated component may diminish
over time while focal epileptiformity persists. Importantly, the
consistent occipital-posterior temporal predominance and as-
sociated focal slowing argue for a supratentorial epileptogenic
network rather than direct epileptogenicity of the cerebel-
lar lesion; thus, any relationship between dysplastic cerebel-
lar gangliocytoma and the encephalopathy phenotype should
be described as associative. Given the known association of
NF1 with epilepsy and structural substrates for focal epilepsy,
this case highlights the need to interpret SWAS patterns in the
broader context of underlying neurocutaneous disease, evolv-
ing developmental course, and regional EEG physiology when
attributing mechanism and counseling prognosis.

Seizures are a rare manifestation of LDD and have been
described in patients with and without CS; in LDD, seizures
have been successfully managed with surgical resection and
medical management alone, although both treatment methods
have also failed to achieve seizure freedom in some patients
[2, 12, 13].

Though our patient is currently undergoing further evalu-
ation of her genetic panel, mutations in NF-/ and HCN2 are
preliminarily thought likely to have clinical significance and
have the American College of Medical Genetics and Genom-
ics (ACMG) classifications of “likely pathogenic.” Mutations
involving the NF-I gene are well known to cause NF-1 in an
autosomal dominant fashion with varied clinical presentations,
although the pathogenic variant in our patient has not been de-
scribed previously [14]. The patient’s homozygous (biallelic)
pathogenic variant mutation in HCN2 is novel in 1kG and is a
frameshift deletion in exon 1, predicted to cause loss of func-
tion through protein truncation. HCN2 mutations have been
documented in a limited number of individuals, with pheno-
types including intellectual disability, generalized tonic—clonic
epilepsy, absence seizures, and developmental/epileptic en-
cephalopathy; however, many disease-causing variants appear
to be gain-of-function mutations. Of the few reported loss-of-
function pathogenic variants, known phenotypes include in-
tellectual disability with and without epilepsy. Notably, in a
study including 12 individuals with loss-of-function variants,
8/8 subjects with biallelic variants had severe intellectual dis-
ability, contrasting with our patient’s mild-moderate intellec-

tual disability [15, 16]. While SRCAP mutations have often
been associated with Floating-Harbor syndrome (FHS), caus-
ing skeletal abnormalities not seen in our patient, mutations
outside the FHS locus may be associated with mild intellec-
tual disability and ADHD, though the clinical significance of
the SRCAP mutation in our patient is unknown [17]. KAT6B
mutations, in contrast, have been associated with Say-Barber-
Biesecker syndrome (SBBS) and genitopatellar syndrome
(GPS), characterized respectively by facial abnormalities and
hypoplastic patellae, neither of which describe our patient [18].

This more than 20-year longitudinal case report describes
a unique constellation of clinical, genetic, electroencephalo-
graphic, and radiologic findings. The patient’s epilepsy and in-
tellectual disability have evolved over childhood with overall
improvement, but the relative contributions of her underlying
conditions remain difficult to disentangle. Both NF-1 and LDD
have been reported in association with epilepsy, and although
neuroimaging has not demonstrated an additional gross supraten-
torial abnormality, other mechanisms (including subtle cortical
malformation, remote network effects, or sequelae of early-life
epileptic encephalopathy such as IS) cannot be excluded. While
correlations among her epilepsy syndrome, neurodevelopmental
profile, and cerebellar lesion cannot be proven, several conver-
gent findings suggest a focal cortical epileptogenic network: her
persistent EEG abnormalities localize to the left occipital—poste-
rior temporal region, and serial EEGs in early life demonstrated
a markedly sleep-activated epileptiform burden consistent with
D/EE-SWAS, which attenuated with age while leaving residual
focal epileptiform activity. These data support a supratentorial
localization and warrant caution in attributing epileptogenic-
ity directly to the cerebellar lesion; at most, any relationship
between the dysplastic cerebellar gangliocytoma and epilepsy
should be framed as associative, particularly in the absence of
seizure remission temporally linked to lesion-directed therapy.
Her broader genetic findings (even without a PTEN variant)
highlight the potential value of comprehensive genetic evalua-
tion in patients with LDD to refine diagnostic framing and guide
anticipatory management.

Finally, we would like to highlight that our patient ex-
perienced marked improvement in her independence and in-
tellectual function over her childhood and adolescence and
has achieved seizure control via medical management alone.
While the underlying cause(s) of our patient’s epilepsy and in-
tellectual disability are unclear due to her multiple complex
neurological conditions, the patient’s current outcome may as-
sist in prognostication for patients with similar presentations.

Learning points

Dysplastic cerebellar gangliocytoma is a benign, slow-grow-
ing tumor which may present in childhood with or without
other features of CS.

Dysplastic cerebellar gangliocytoma has been rarely re-
ported in association with epilepsy and, in uncommon cases,
with sleep-activated epileptiform patterns consistent with di-
agnosis of spike—wave activation in sleep, though a causal link
has not been demonstrated.
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Childhood LDD may be successfully managed with serial
observation alone, even in a patient with multiple neurological
comorbidities including intractable epilepsy.

In a patient with LDD, NF-1, intellectual disability and
intractable epilepsy of uncertain cause, medical management
alone was effective in achieving seizure control.

Whole gene sequencing in patients with multiple neuro-
logical comorbidities including LDD may reveal genetic ab-
normalities distinct from those found in CS.
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