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BACKGROUND Dysplastic gangliocytoma of the cerebellum (Lhermitte-Duclos disease) is an extremely rare, slow-growing hereditary mass lesion that
is mainly characterized by both specific neuroradiological features and secondary hydrocephalus. Patients may present with symptoms of cerebellar
mass lesion and increased intracranial pressure. As an important part of Cowden syndrome, Lhermitte-Duclos disease in adults is typically marked by
PTEN gene mutation.

OBSERVATIONS The clinical management of a 31-year-old woman who suffered Lhermitte-Duclos disease was introduced in this case report.
Subtotal resection was performed with the assistance of intraoperative sonography to relieve obstructive hydrocephalus, and prophylactic C1
laminectomy was performed to prevent possible postoperative progression of the residual lesion. Perioperative care and surgical process were clearly
revealed in an accompanying video. Intraoperative sonography of Lhermitte-Duclos disease presents hyperechoic distorted thickening cortices
surrounded by hypoechoic edema belt. The patient did not report any significant neurological complications or sequelae after the lesion resection.

LESSONS The authors first reported the use of intraoperative sonography in resection of adult-onset Lhermitte-Duclos disease. Hopefully, the
educative case report can provide a feasible experience in the diagnosis and treatment of Lhermitte-Duclos disease.
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Dysplastic gangliocytoma of the cerebellum, or Lhermitte-Duclos
disease, was classified as World Health Organization (WHO) grade
I according to the 2016 WHO Classification of Tumors of the Cen-
tral Nervous System.1 Since first described by Lhermitte and Duclos
in 1920,2 around 300 cases of Lhermitte-Duclos disease have been
reported in the literature.3 Dysplastic cerebellar gangliocytoma may
lead to mass effect in the posterior fossa and obstructive hydro-
cephalus, generally beginning with symptoms and signs caused by
increased intracranial pressure (e.g., headache, vomiting, nausea),
swollen cerebellum (e.g., vertigo, gait disturbances), and paralysis
of cranial nerve.4 Small lesions may be asymptomatic or only

present with relatively subtle cerebellar signs (e.g., dysmetria).4

Besides, macrocephaly has been reported to be present in approxi-
mately 20–70% of patients with Lhermitte-Duclos disease.5

Computed tomography (CT) may show a nonspecific hypoatte-
nuating cerebellar mass in the posterior fossa, although calcification
is occasionally seen.3,6 Magnetic resonance imaging (MRI) is con-
sidered a technique of choice for diagnosis of Lhermitte-Duclos dis-
ease, producing widened cerebellar folia with the characteristic
striated pattern cerebellum (also described as tigroid appearance)
in T2-weighted images.7–10 With both imaging techniques, hydro-
cephalus is demonstrated frequently.11 The corresponding images
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in T1 are equisignal or hypointense with rare contrast enhancement
diagnosis.4,7 The latest neurological imaging modalities, including
positron emission tomography, diffusion-weighted imaging, and MR
spectroscopy, can also aid in the diagnosis.9,12,13

Whether the pathological type of Lhermitte-Duclos disease is
tumor or hamartoma remains to be discussed.4 As stated by the lat-
est WHO classification, Lhermitte-Duclos disease was categorized
as the group of “neuronal and mixed neuronal-glial tumors” with
WHO grade I.1 Grossly, the cerebellar hemisphere appears as dis-
torted enlargement, whereas no well-defined boundary could be
observed between the lesion and the normal cerebellar cortex.5,14

Microscopic abnormality includes expansion of the granule cell
layer, hypermyelination of the outer molecular layer, degeneration of
Purkinje cells, and abnormal ganglia cells of different size.4,15

Lhermitte-Duclos disease is considered pathognomonic for Cow-
den syndrome (CS), an autosomal dominant inherited disorder,
rather than a single disease.5,16 The partial loss or absence of
PTEN expression (located in chromosome 10q22-23) was regarded
as a histochemical feature.17,18 Germline mutations in PTEN have
been identified in all cases of adult-onset Lhermitte-Duclos disease.
However, even if the family history of a patient with adult onset is
negative, it is highly predictive that he/she has a germline mutation
in PTEN. Hence, patients with Lhermitte-Duclos disease and their
families must be aware of genetic counseling and testing to find out
if they have a pathogenic mutation and subsequently undergo can-
cer screenings regularly.

In this report, a patient with Lhermitte-Duclos disease presents
with a broad spectrum of neurological conditions, unique imaging
features, and detected PTEN mutation. Comprehensive manage-
ment approaches, including external ventricular drainage (EVD) and
subtotal lesion resection, were taken to relieve the occlusive hydro-
cephalus and other mass effect symptoms. Intraoperative sono-
graphic features of adult-onset Lhermitte-Duclos disease were first
reported and described. We hope this case provides practical expe-
rience with Lhermitte-Duclos disease for research, treatment, surgi-
cal strategy, and patient management.

Illustrative Case
Preoperative Clinical Status

A 31-year-old woman presented with progressive neurological
decline. A year before presentation, painless blurred vision had
occurred, followed by mild memory loss. During the next few months,
diffuse numbness, whole-body weakness, and nonspecific neck pain
had developed. Three days before admission, she was rushed to the
emergency room because of unexpected nausea, severe vomiting,
paroxysmal seizure, and transient loss of consciousness. MRI of the
brain performed at another hospital showed a mass lesion in the pos-
terior fossa and secondary obstructive hydrocephalus with marked dila-
tation of the ventricles. The patient received EVD immediately and was
transferred to this hospital.

On examination, the patient could not complete the left-hand
alternating movement test, finger-nose test, and left lower extremity
heel-shin test, suggesting a same-side lesion in the cerebellum.
The head circumference measured 60 cm. The pupils were equal,
round, and reactive to light (from 4 to 2 mm). Bilateral swollen optic
disc with lost physiological cup was observed. Jerky horizontal nys-
tagmus with an increased amplitude appeared when she looked
toward the left. Neither affected cranial nerve nor speech impair-
ment was found. Further history was obtained from her mother.

The patient presented with cerebellar ataxia at a younger age and
underwent left knee hemangioma resection two decades before and
bilateral breast lesion resection a month earlier with histologically
proved intraductal papilloma. Bedside sonographic finding was nota-
ble for a partially enlarged thyroid with nodular changes. Her
parents were healthy, and there was no family history of hereditary
diseases or cancer.

Radiological findings revealed characteristic appearance of Lhermitte-
Duclos disease. Preoperative MRI presented an unclear boundary
between the lesion and the normal tissue and showed hyperintensity
with apparent cortical striations in the T2-weighted image and distinct
striated hyperintensity in the diffusion-weighted image in the left cerebel-
lar hemisphere. Slight enhancement was examined after the administra-
tion of gadolinium, possibly due to the vascular proliferation (Fig. 1).

Perioperative Management and Lesion Resection
The patient had received a right frontal external ventricular drain

in the emergency department at another hospital before current
admission. Intracranial pressure was stabilized by intermittent drainage
and treatment with mannitol. Because the infection rate increases sig-
nificantly after 5 days of drainage, we recatheterized in the left frontal
lobe to reduce infection risk. Subsequently, bilateral suboccipital crani-
otomy was performed, and the dura was opened in a U-shaped fash-
ion. The affected cerebellar hemisphere displayed significant cerebellar
hypertrophy, an ectatic gyral pattern that extended into deeper layers
(Fig. 2).

On intraoperative ultrasound images, the lesion showed an inho-
mogeneous striped zone with alternating strong-poor echo and an
ambiguous outline (Fig. 3). Distorted thickening cortices, involving
dilated gyri and deepening sulci, appeared nonhomogeneous and
hyperechoic surrounded with hypoechoic edema belt. The gross view
of the lesion showed a soft, white appearance and fair blood supply.
Removing the lesion by the sulcus approach to avoid damage to the
vermis cerebelli and dental nucleus, we confirmed postoperative re-
sidual cavity by using intraoperative ultrasound. Prophylactic C1 lami-
nectomy was performed to allow spatial reserves for potential growth
(Fig. 2). Postoperatively, radiological examination showed that occlu-
sive hydrocephalus was relieved and symptomatic remission was
obtained (Fig. 4).

Histopathological Findings
Grossly, the cerebellar hemispheres are markedly thickened and

enlarged. Microscopically, widened molecular and internal granular
layers of the cerebellum, filled with irregularly arranged ganglionic
cells in various sizes, were consistent with the typical diagnosis of
dysplastic gangliocytoma of the cerebellum, WHO grade I (hema-
toxylin and eosin staining). Furthermore, the immunohistochemical
results verified glial fibrillary acidic protein negative and antigen KI-67
sparsely positive (Fig. 5).

Molecular Genetics
Detailed gene sequence of the lesion detected the PTEN mutation,

c.10261 1G > A, which was located in the intron 8. The outcome of
the blood sample coincided with that of the resected lesion, suggesting
germline mutation other than somatic mutation. The pathogenic gene
mutation has been identified in serial cases with CS (Fig. 5).19

The process of comprehensive patient management is shown in
Video 1 so that neurosurgeons can easily understand what we did.
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VIDEO 1. Clip showing the diagnosis and treatment of the patient.
Preoperatively, the patient reported symptoms caused by Lhermitte-
Duclos disease and secondary obstructive hydrocephalus. Intraopera-
tively, we performed subtotal resection of the lesion and conducted
preventive C1 laminectomy for possible postoperative progression of the
residual lesion. Postoperative radiological examination showed that
occlusive hydrocephalus was relieved, and symptomatic remission was
finally obtained. We first described the ultrasonographic appearances of
adult-onset Lhermitte-Duclos disease and localized the lesion by
ultrasound. The extent of resection was confirmed with intraoperative
ultrasound. Detailed gene sequence suggested germline mutation of
PTEN. The patient did not report any significant neurological
complications or sequelae after surgery. Click here to view.

Discussion
Observations
Surgical Strategy

Total resection of the mass lesion was once considered the most desir-
able surgical strategy for Lhermitte-Duclos disease.11,20 However, the

lesion’s total resection is challenging and high risk because of the slow-
growing feature and puzzling boundary with the adjacent cerebellum.

The location and volume of sacrificed cerebellar tissue are asso-
ciated with loss of function. Small lesions in the vermis may cause
no symptoms or deficit, but larger lesions of midline structures,
such as the uvula, nodule, and flocculus, involving vestibular fibers
in the cerebellum may lead to clumsiness or problems with coordi-
nation of movement, with truncal ataxia or staggering gait.21,22

Gaze-evoked or positional nystagmus occurs while the lesion dam-
ages the vestibular projections from the brainstem to the flocculo-
nodular lobe.23 Cerebellar mutism, a transient complication with an
unclear anatomical substrate, usually happens after the removal of
midline tumors involving the vermis.24,25

Lhermitte-Duclos disease grows slowly and resection is often
curative, with a few cases of recurrence.3,26 Jiang et al.27 reported
that 18 patients with Lhermitte-Duclos disease received total or sub-
total lesion resection in a single institute, and no patient had lesion
recurrence during an average of 52 months of follow-up. In addition,
as stated by Wang et al.,11 only 1 of 9 patients who suffered Lher-
mitte-Duclos disease with subtotal or partial mass resection had

FIG. 1. Characteristic preoperative MRI in patient with Lhermitte-Duclos disease. In the left cerebellar hemisphere, T2-weighted image (A) revealed a
striated feature presenting with the alternating hyper- and hypointense stripes. Diffusion-weighted image (B) shows distinct hyperintensity from the
gray matter to the white matter. T1-weighted image (C) appears indistinguishable with hypointensity, whereas slight enhancement is noted after the
administration of gadolinium (D). Preoperative MRI presented an uncertain boundary between the lesion and the normal tissue. Both T2 fluid-attenu-
ated inversion recovery (FLAIR) image (E) and T2-weighted image (F) show remarkably bilateral ventricular dilatation, suggesting secondary obstruc-
tive hydrocephalus. In T2 FLAIR, the obvious hyperintensity can be easily observed at the frontal horns of the bilateral ventricles, which indicated
acute ventricular dilatation (E). The drainage tube of right frontal EVD was noted (arrow) (F).
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experienced postoperative recurrence. Hence, subtotal and partial
resection of Lhermitte-Duclos disease is acceptable because of its
remarkably slow-growing nature. In addition, we creatively per-
formed a laminectomy of the first cervical vertebra, a widely prac-
ticed surgical approach in the treatment of Chiari malformation and
syringomyelia.28 Laminectomy of the first cervical vertebra is con-
sidered a prophylactic measure for possible postoperative progres-
sion of the residual lesion. In summary, we advocate performing
both maximal safe resection and preventive C1 laminectomy for
patients with Lhermitte-Duclos disease.

Intraoperative Ultrasound Application
Intraoperative ultrasound is regarded as an effective real-time

evaluation tool in neurosurgical operations.29–32 Its uses for guid-
ance in lesion biopsy, perioperative hemorrhage recognition, and
catheter placement as well as for volume estimation and determin-
ing the integrity of tumor resection are outlined.31–33 The intraopera-
tive sonography of adult-onset Lhermitte-Duclos disease was first
recorded in the present case report. The hyperechoic stacked thick-
ening cortices encircled by edematous hypoechoic signal were offe-
red, consistent with the typical striated manifestation in T2-weighted

FIG. 3. Intraoperative sonography of patient with Lhermitte-Duclos disease showed an unclearly outlined lesion with alternating strong-poor striped
echo (orange arrows) surrounded with hypoechoic edema belt (A, horizontal plane; B, longitudinal plane; green arrows). The residual cavity was con-
firmed after lesion resection with surrounding hyperechoic hemostatic material (C, horizontal plane).

FIG. 2. Patient positioning, median suboccipital craniectomy and laminectomy of C1. The patient is in a prone position. The head is flexed and fixed to
a Mayfield clamp, leaving a space of about 2 cm between the chin and the chest (A, lateral view; B, superior view). Straight skin incision started 3 cm
above the inion and ended at the spinous process of the second cervical vertebra (C2) along the midline (C). The occipital bone and the first cervical
vertebra (C2) over the posterior fossa were exposed, and the margin of suboccipital craniotomy was marked with methylene blue (D). The suboccipital
craniotomy was completed (E), followed by resection of the posterior C1 arch (F).
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imaging. According to sonographic images, we determined the
exact location, specified the lesion resection range, and scrutinized
the blood supply and the venous sinus patency so that the lesion of
Lhermitte-Duclos disease could be removed accurately. The current
case demonstrated the effectiveness and practicality of intraopera-
tive sonography during surgery for Lhermitte-Duclos disease, re-
vealing ultrasonographic findings at the same time.

Management of Patients with Lhermitte-Duclos Disease
Generally, the diagnosis of Lhermitte-Duclos disease can be

made via characteristic MRI appearance.9,11,34,35 For accidental
imaging diagnosis of patients with Lhermitte-Duclos disease, usually
without any discomfort, imaging follow-up and clinical observation
could be a better choice.9,11 However, because of vital tonsillar her-
nia, symptomatic patients with Lhermitte-Duclos disease should be
treated in standard fashion.9 In this illustrative case report, the
patient reported symptoms caused by cerebellar lesion and obstruc-
tive hydrocephalus and developed life-threatening cerebellar tonsil-
lar hernia. Emergency EVD should be used for impending disaster.
Considering worsening cerebellar tonsillar herniation and the infec-
tious risk of EVD, we actively performed lesion resection and reca-
theterization. Furthermore, postoperative rehabilitation training is
necessary to facilitate recovery.

This patient, who presented with systematic conditions consisting of
Lhermitte-Duclos disease, breast tumor, and thyroid lesion, was finally
diagnosed with adult-onset Lhermitte-Duclos disease associated with CS
in accordance with revised PTEN hamartoma tumor syndrome clinical
diagnostic criteria.17 Any individuals with multiple hamartomas or ganglio-
neuromas should be evaluated for CS and related conditions. Once a
pathogenic PTEN gene defect is identified, other family members need
genetic testing to determine presence or absence of the disease-causing
mutation so that screening and surveillance can be performed. Later, the
PTEN defect was proven in the patient. After confirmation of adult-onset
Lhermitte-Duclos disease, the patient was probably regarded as the pro-
band in the pedigree. Considering that her family members, especially
her child, shared the same genetic information, we advised her family
members on genetic testing to determine whether regular surveillance
should be performed. However, her family members intended to post-
pone the genetic sequence because of the absence of symptoms. After
her discharge, the patient still received close follow-up.

Lessons
Lhermitte-Duclos disease, a rare, noninvasive cerebellar mass com-

posed of dysplastic ganglion cells, is a major central nervous system
manifestation of CS, an autosomal dominant phacomatosis and neoplas-
tic syndrome. This current case report introduced a patient with

FIG. 4. Preoperative and postoperative MRI comparison. Axial T2-weighted images at the ventricular level showed that bilateral ventricular dilation and
paraventricular hyperintensity (A) were relieved after lesion resection (D). Axial T2-weighted images at the medipeduncle level showed that most of the
lesion was removed (B, preoperative image; E, postoperative image). Coronary section in T2-weighted images showed that secondary tonsillar hernia-
tion was cured (C, preoperative image; F, postoperative image).
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Lhermitte-Duclos disease who presented with typical symptoms and
signs and imaging characteristics and had an identified PTEN mutation.
We first described the ultrasonographic appearance of adult-onset Lher-
mitte-Duclos disease and localized the mass by ultrasound. Subtotal
resection and prophylactic C1 laminectomy are aimed at symptomatic
relief and avoidance of postsurgical complications. In summary, several
feasible proposals were provided through perioperative treatment, surgi-
cal strategy, and long-term management of Lhermitte-Duclos disease.
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