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CASE SUMMARY

A 33-year-old female presented to
the emergency department with the
chief complaint of new onset severe
headache, persisting for five days, with
accompanying subjective intermittent
ataxia. There was no relevant history of
prior migraines or similar such sentinel
events. Review of systems was noncon-
tributory. CT imaging demonstrated a
nonspecific hypodense mass centered in
the superior right cerebellum with mild
locoregional mass effect upon the fourth
ventricle without evidence of obstruc-
tive hydrocephalus. The appearance was
nonspecific and considerations included
subacute infarct, infiltrating glioma or
cerebellitis. Subsequently, MRI was per-
formed, demonstrating the characteristic
striated morphologic appearance of dys-
plastic gangliocytoma or so-called Lher-
mitte-Duclos disease. Given the prior
relevant surgical history of thyroidec-
tomy for goiter and subcutaneous lipoma
resection, the findings were felt to be in
conjunction with previously undiag-
nosed Cowden syndrome. The patient
was discharged after symptomatic pain
control and scheduled non-operative
follow up with neurosurgery as an out-
patient. The relationship with Cowden
syndrome is both clinically relevant and
pertinent as well due to the heightened

predisposition in these patients for a
vicissitude of both benign and malignant
neoplasms involving the breast, thyroid,
dermis, gastrointestinal, genitourinary
and central nervous systems, with annual
surveillance and screening measures
being highly warranted.
Lhermitte-Duclos disease, so named
for French neurologists Jacques Lher-
mitte and P Duclos after their initial
description of the entity in 1920, has
undergone a spectrum of growth in
pathophysiologic understanding recently
and is now considered to be a dysplas-
tic gangliocytoma of the cerebellum, a
WHO grade 1 tumor.! Growth is slow
and there is no reported malignant poten-
tial with clinical presentation typically
entailing signs of increased intracranial
pressure, obstructive hydrocephalus,
and cerebellar dysfunction."> The MR
imaging appearance is considered diag-
nostic and can obviate biopsy, consist-
ing of a tigroid, striated appearance
of the nonenhancing cerebellar mass
with superficial bands of alternating T2
hyper- and isointensity to grey matter,
iso- and hypointense on T1-weighted
imaging, with sporadic calcification
reported and minimal loco-regional
mass effect.>* A strong association
with Cowden syndrome, an autosomal
dominant, multigenic group of germ line

mutations, is now recognized. Due to
the heightened risk for a host of poten-
tial neuroectodermal related malignan-
cies associated with this phakomatosis,
patients are advised to undergo appro-
priate targeted annual screening and sur-
veillance. As such, the radiologist may
play an important role in first suggesting
the underlying syndrome based on initial
neuroimaging findings.

IMAGING FINDINGS

Our patient, a 33-year-old female,
presented to the ER with a five-day his-
tory of severe headache and subjec-
tive dizziness and ataxia. There was no
prior history of prodromal symptoms or
migraines and review of systems as well
as laboratory data were noncontributory.

Surgical history was notable for a
prior thyroidectomy for benign goi-
ter and previous subcutaneous lipoma
resection. Noncontrast CT imaging of
the head performed in the ER demon-
strated a roughly 6 cm mass centered in
the superior right cerebellar hemisphere
with cortical involvement and mild
mass effect upon the fourth ventricle.
A solitary punctate superficial focus of
hyperdensity was seen, deemed equivo-
cal for focal hemorrhage or dystrophic
calcification. No obstructive hydro-
cephalus was observed (Figures 1-3).
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FIGURE 1. Non-contrasted axial CT image
at time of presentation in the ER demon-
strate a relatively homogeneous hypodense
mass centered in the right superior cerebel-
lar hemisphere and vermian region with min-
imal mass effect upon the fourth ventricle.
There is cortical involvement and a solitary
punctate area of superficial hyperdensity
equivocal for hemorrhage or calcification.
Transmedian extension is observed.

FIGURE 3. Reformatted right paramedian
sagittal noncontrast CT image again dem-
onstrates a hypodense lesion within the
superior right cerebellar region. Extension
centrally to the level of the dorsal aspect of
the fourth ventricle is observed. No signifi-
cant mass effect is noted with maintained
caliber of the adjacent folia, supracerebellar
cistern and fourth ventricle. The transme-
dian extension militates against subacute
infarct, with lesion morphology favoring an
intra-axial over extra-axial location. The
absence of marked mass effect and paucity
of vasogenic edema would favor low grade
glioma or dysplastic gangliocytoma over
higher grade primary neoplasm, metastasis
or cerebellitis.

FIGURE 2. Reformatted coronal non-
contrasted CT image redemonstrates a
hypodense mass in the superior right cer-
ebellar region without marked vasogenic
edema involving both grey and white mat-
ter. Transvermian extension across the
midline is observed.

Diagnostic considerations included
glioma, subacute infarct or, less likely,
cerebellitis. MRI was ordered for fur-
ther elucidation and proved definitive,
demonstrating a focal mass centered
in the superior right cerebellum with
pathognomonic alternating bands of
hypo and hyperintensity on T1 and T2
weighted imaging without restricted
diffusion or enhancement. There was
minimal surrounding edema and mild
mass effect upon the fourth ventricle
without evidence of obstructive hydro-
cephalus (Figures 4-8). The findings
were deemed consistent with Lher-
mitte-Duclos disease. Because of the
relevant surgical history and imaging
appearance, suspicion for underly-
ing Cowden syndrome was raised.
The patient was treated for symptom-
atic control of her headache, and, after
multidisciplinary discussion, was dis-
charged with follow up as an outpatient
in the neurosurgical service for surgical
planning and clinical surveillance.

DIAGNOSIS

Acute presentation of Lhermitte-
Duclos disease in an adult patient in
association with Cowden Syndrome
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DISCUSSION

Acute presentation of Lhermitte-
Duclos disease, or benign dysplas-
tic cerebellar gangliocytoma, in
an adult patient is a rather uncom-
monly described entity in the litera-
ture.!:>* There has been considerable
and ongoing debate as to the correct
pathophysiologic classification as a
hamartomatous lesion or true neoplasm.
Currently it is deemed a World Health
Organization grade one tumor, benign,
but slowly progressive with potential
for recurrence. Histopathogical findings
include widening of the molecular layer
of the cerebellar cortex with replace-
ment by abnormal ganglion cells,
absence of the Purkinje cell layer, and
hypertrophy of the granular cell layer.’
Clinically, the duration of symptoms
is variable, ranging from a few months
to over 10 years. Presentation usually
entails signs and symptoms of cerebel-
lar dysfunction and raised intracranial
pressure. Visual disturbances, cranial
nerve palsies, and focal sensory and
motor deficits have all been described.’

Imaging features are pathogno-
monic, consisting of the well-described
tigroid or folial appearance of alternat-
ing superficial bands of hyper- and
hypointensity on T1 and T2 weighted
imaging within the cerebellar lesion.
Enhancement is not typically seen nor
is there restricted diffusion though T2
shine through effects can be confound-
ing without reference to the ADC
maps.? Spectroscopic analysis demon-
strates nonspecific tumoral like find-
ings of decreased NAA and increased
lactate, though without the inceased
choline to creatine ratio and myo-ino-
sitol levels as seen in glial malignan-
cies.? Regional increased blood cerebral
blood volume and flow can be seen on
perfusion weighted imaging, thought
to correlate with the histological find-
ings of proliferative thin walled and
dilated vessels seen on pathologic sec-
tions.? Differential imaging consider-
ations, including hemangioblastoma,
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FIGURE 4. Axial FLAIR demonstrates predominantly T2 hyperin-
tense superior right cerebellar mass with alternating hyper and iso-

intense striations with respect to grey matter.

FIGURE 6. Axial ADC map demonstrates no evidence of signal loss
to suggest restricted diffusion.

glial tumor, primitive neuroectoder-
mal tumor , subacute infarct, cerebel-
litis, or tumefactive demyelination
are limited by the pathognomonic
appearance on MRI, though recently

FIGURE 5. Axial FSE T2 weighted image again demonstrates pre-
dominantly hyperintense right cerebellar mass with alternating

bands, iso- and hyperintense to gray matter, creating the character-
istic tigroid appearance. There is minimal surrounding edema and

mass effect.

FIGURE 7. Axial T1-weighted precontrast image demonstrates a

predominantly hypointense right cerebellar mass again with a char-
acteristic tigroid appearance of alternating bands of striation and
minimal regional mass effect.

there have been several case reports of
infiltrating medulloblastoma mimick-
ing Lhermitte-Duclos disease in both
pediatric and adult patients. Grossly, in
these instances, a lamellated superficial

appearance was anecdotally observed
on MR imaging, though without the
typical hyperdensity of most medul-
loblastomas on CT secondary to dense
hypercellularity. Also lacking were the
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FIGURE 8. Post-gadolinium-enhanced
axial T1-weighted image demonstrates no
significant enhancement within the mass.

usual elevated Cho/Cr ratio on spec-
troscopy or restricted diffusion seen
with PNET tumors.®’

Recent efforts have focused on the
relationship of Lhermitte-Duclos dis-
ease with Cowden syndrome, a phako-
matosis characterized by a multigenic
autosomal dominant inheritance pat-
tern and manifesting with a variety of
neuroectodermal derived neoplasms,
both benign and malignant. Accord-
ing to the International Cowden Con-
sortium Criteria, clinical findings
are subdivided into pathognomonic,
major, and minor criteria for diagnosis,
with major findings including breast,
thyroid or endometrial carcinoma, or
macrocephaly. Minor criteria include
other non-malignant thyroid or breast
lesions, fibrolipomatous lesions, gas-
trointestinal hamartomas, mental
retardation or genitourinary tumors.
So-called pathognomonic criteria
include Lhermitte-Duclos disease and
characteristic mucocutaneous lesions
such as facial trichlemmomas, acral
keratosis, and papillomatous pus-
tules. Clinical diagnosis entails either
mucocutaneous lesions, when present
to a specified extent, two major crite-
ria - one of which must be Lhermitte
Duclos disease or macrocephaly, one

major and three minor, or four minor
findings.?

Genetically, Cowden syndrome
is one of a group of clinical disorders
occurring in 1 in 200,000 individuals
that have been linked to germline muta-
tions of the phosphatase and tensin
homolog PTEN tumor suppressor gene
on chromosome 10, and also include
Banayan-Riley-Ruvalacaba and Pro-
teus syndromes as well as the more
vaguely described group of autism with
macrocephaly disorders.®° Approxi-
mately 80 percent of patients with a
clinical diagnosis of Cowden syn-
drome will have a detectable germline
coding sequence mutation in PTEN.®
Among those with the mutation, phe-
notypic expression is seen in over 99%
of individuals by age 30.' Because of
increased risk of cancer, most com-
monly breast, thyroid or endome-
trium, Cowden syndrome patients are
advised to undergo lifelong surveil-
lance. Average estimated life time risk
for breast cancer is 25-50%, 10% for
thyroid cancer, and 5-10% for endo-
metrial cancer.!® Surveillance should
include annual physical examinations
beginning at 18 years of age, annual
urinalysis and PAP smears, baseline
colonoscopy at age 50, annual mam-
mography, breast MRI and clinical
breast exam beginning at age 30-35,
baseline thyroid ultrasound at age
18 with annual clinical exam, annual
endometrial suction biopsies beginning
at 35-40 years of age and annual trans-
vaginal ultrasound in post-menopausal
women.?!% An increased incidence
of CNS vascular anomalies, includ-
ing venous and cavernous angiomas
and arteriovenous malformations have
also been observed in Cowden patients
though on an anecdotal scale and felt
not to warrant dedicated screening
measures at this time.’

CONCLUSION
In summary, Lhermitte-Duclos dis-
ease, or dysplastic gangliocytoma of
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the cerebellum, is a pathognomonic
radiologic entity, the diagnosis of
which should remain not only in the
bailiwick of neuroimaging specialists
but general radiologists as well. Rec-
ognition of the underlying relationship
with Cowden syndrome is paramount
for both genetic counseling and timely
patient induction into an appropriate
clinical surveillance regimen.
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