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a b s t r a c t 

Background: Lhermitte-Duclos disease (LDD) stems from the development of a rare benign 

lesion of uncertain pathogenesis that distorts the normal cerebellar laminar cytoarchitec- 

ture. We explored the lesion’s appearance on conventional magnetic resonance imaging 

(MRI) combined with susceptibility-weighted imaging, diffusion-weighted imaging, perfu- 

sion imaging, or arterial spin labeling. Although many cases of LDD have been previously 

reported in the literature, the radiologic-pathologic correlation has been described in only 

a few of these cases. To the best of our knowledge, this is the first case report to provide de- 

tailed information about the radiologic-pathologic correlation of LDD. Case Report: A 48-year- 

old woman presented with left facial tics, occipital headache, and dizziness for 1 month. MRI 

revealed a left cerebellar lesion with hypointensity on T1-weighted images. On T2-weighted 

images, the mass was hyperintense with tigroid appearance due to alternating high and 

normal signal intensities. High signal intensity was noted on fluid-attenuated inversion re- 

covery images. Magnetic resonance spectroscopy indicated decreased level of choline (Cho), 

N -acetyl aspartate, and myoinositol with elevated level of lactate on the affected side. The 

lesion showed a bright signal on diffusion-weighted images, whereas apparent diffusion co- 

efficient mapping revealed no disturbance of diffusion. The pathology of the excised lesion 
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was consistent with LDD. Conclusion: MRI with advanced techniques can provide not only 

preoperative diagnosis but also better pathologic correlation. 

© 2019 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. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Lhermitte-Duclos disease (LDD) is a disorder due to a rare be-
nign lesion of uncertain pathogenesis. Also known as dys-
plastic gangliocytoma of the cerebellum, it is characterized
by distortion of the normal cerebellar laminar cytoarchitec-
ture. On magnetic resonance images (MRI), the lesion ap-
pears as a nonenhancing mass in the cerebellar hemisphere
and has a striated pattern. MRI has helped clinicians to un-
derstand the pathologic and metabolic changes occurring
in these lesions. In this report, we explored LDD lesion ap-
pearance on susceptibility-weighted imaging (SWI), diffusion-
weighted imaging (DWI), perfusion imaging and arterial spin
labeling combined with conventional MRI. Although many
cases of LDD have been reported in the medical literature, the
radiologic-pathologic correlation has been described in only a
few of these cases. To the best of our knowledge, this is the
first case report that provides detailed information about the
radiologic-pathologic correlation in LDD. 

Case report 

A 48-year-old woman presented with new-onset left facial
tics, occipital headache, and dizziness for 1 month. Neurologic
examination revealed no evidence of focal sensory or motor
Fig. 1 – Left cerebellar hemisphere. (a) Axial T2-weighted image r
laminated architecture is characteristic of LDD. (b) A contrast-enh
enhancement within the lesion. 
deficit and no cerebellar dysfunction. A facial nerve conduc-
tion velocity study was done for left facial tics and revealed de-
creased amplitude. Subsequently, computed tomography (CT)
demonstrated a hypodense left cerebellar mass with focal cal-
cification. MRI revealed a left cerebellar lesion with hypointen-
sity on T1-weighted images (repetition time msec/echo time
msec, 1790/3). On T2-weighted images (3850/88), the mass was
predominantly hyperintense, with the alternate high- and
normal signal intensity giving it a tigroid appearance ( Fig. 1 ).
The signal intensity of the lesion was higher than that of the
cerebellar white matter on fluid-attenuated inversion recov-
ery images (7000/118). There was bright signal within the mass
on DWI, whereas apparent diffusion coefficient (ADC) map-
ping revealed no disturbance of diffusion. SWI demonstrated
thin hairy blood vessels, possibly veins, which ran deep in be-
tween the thick folia. MR perfusion imaging using arterial spin
labeling showed relative increase in perfusion ( Fig. 2 ). Mag-
netic resonance spectroscopy (MRS) indicated a decrease in
the levels of choline (Cho), N -acetyl aspartate, and myoinositol
with elevated level of lactate on the affected side. The charac-
teristic pattern of these morphologic features on CT and MR
images afforded us the opportunity to diagnose LDD preopera-
tively. The patient underwent complete resection of the lesion.

Swelling of the left side of the cerebellum with compres-
sion of the contralateral side was found operatively. The tu-
mor was gray whitish in color, soft in consistency, and moder-
ately vascular. The tumor mass originated from cerebellar tis-
sue and had an unclear margin. Histopathologic examination
eveals a heterogeneously high-signal mass whose 
anced axial T1-weighted image shows limited patchy 
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Fig. 2 – Left cerebellar hemisphere. (a) Susceptibility-weighted imaging (SWI) reveals numerous veins running between the 
folia. (b) Perfusion-weighted imaging using an arterial spin labeling technique shows increase in perfusion. 

Fig. 3 – Surgically resected specimen. (a) Photomicrograph (original magnification 400 ×) reveals numerous dysplastic 
ganglion cells (thick arrows) (b) PTEN stain shows loss of PTEN expression in dysplastic ganglion cells (thin arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

revealed a relatively preserved cerebellar architecture with
abundant dysplastic ganglion cells of different sizes. There
were ectatic vessels with focal calcification. Neither mitosis
nor necrosis was seen. Immunohistochemistry was positive
for glial fibrillary acidic protein and synaptophysin, and nega-
tive for epithelial membrane antigen. Phosphatase and tensin
homologue expression was weak in dysplastic ganglion cells.
Ki-67 labeling index was less than 1% ( Fig. 3 ). 

The patient made a good postoperative recovery. No clini-
cal signs of Cowden syndrome were detected, and no LDD or
Cowden syndrome was in her family history. Furthermore, to
screen for harmatomas and malignancies, CT of the chest and
abdomen was ordered and it detected a small pulmonary nod-
ule, which remained stable for more than 1 year. At the time
of this report, she was under follow-up care. 
Discussion 

A rare cerebellar malformation of uncertain etiology and
pathogenesis, LDD was first described in 1920. Since then [1] ,
at least 230 cases have been reported in the medical literature.
Most frequently, LDD presents in the third and fourth decades
of life [1] , but it can manifest anywhere from birth [2] to the
sixth decade [3] . There is no obvious sex preponderance [4] .
According to the literature, the duration of symptoms ranges
from a few months to more than 10 years [5,6] . Characteristic
symptoms include cranial nerve palsies, unsteadiness of
gait, ataxia, and sudden neurologic deterioration because
of acute or chronic hydrocephalus. Signs and symptoms of
increased intracranial pressure, such as headaches, nausea
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Fig. 4 – Radiopathologic correlation of LDD. (a) Photomicrograph of the surgically resected specimen (original magnification 

40 ×) and schematic diagram of cerebellum folia, (b). Axial T2-weighted image, (c) Contrast-enhanced axial T1-weighted 

image. The thinned white matter, widened granular cell layer and the inner portion of the dysplastic molecular layer, which 

is marked as area i in a, corresponds to central core of T1 hypointensity and T2 hyperintensity on MRI (marked by 

triangles). The outer molecular layer and the leptomeninges, which are marked as area ii in a, corresponds to the outer 
thinner layer on MR images (T1 isointense, T2 iso to hypointense) (marked by white dots). An enhanced vessel runs on the 
cortical surface, marked by an arrow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and vomiting, papilledema, mental disturbances, and loss of
consciousness occur in a later stage of the disease and are
caused by the progressive mass effect of the growing tumor
[1] . More unusual symptoms associated with dysplastic cere-
bellar gangliocytoma are isolated orthostatic hypotension [7] ,
tinnitus [8] , and psychiatric disturbances [9] . Furthermore,
there is an association of dysplastic cerebellar gangliocy-
toma with multiple hamartoma-neoplasia complex (Cowden
syndrome). Cowden syndrome is an autosomal dominant
hereditary multiple hamartoma-neoplasia complex, often
presenting with systemic hamartomas and neoplasms of the
breast, thyroid, genitourinary tract, and endometrium [1] . 

The typical neuroimaging features of dysplastic gangliocy-
toma stem from indolent growth reflecting the generally be-
nign biological behavior of these lesions [10] . On CT, LDD is
usually seen as a well-defined isodense- to hypodense mass
in the posterior cranial fossa with no contrast enhancement.
Its tigroid appearance on MRI may also be seen on high-
resolution fine-slice CT through the posterior fossa. Calcifi-
cations may be present [11] . Depending on the tumor’s size,
a mass effect with displacement of the fourth ventricle and
obstructive hydrocephalus may occur. Conventional MR find-
ings in our case are in accordance with other published cases
of LDD. 

Kulkantrakorn et al have described the MRI corre-
lates of dysplastic-hypertrophied cerebellar folia, which are
histopathologic features in this condition [12] . The central
core of T1 hypointensity and T2 hyperintensity corresponds
to the thinned white matter, widened granular cell layer, and
the inner portions of the dysplastic molecular layer. The outer
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Fig. 5 – Surgically resected specimen. (a) Photomicrograph (original magnification 40 ×) shows ectatic vessels (thick arrows) 
and calcification (thin arrow). (b) Axial susceptibility-weighted imaging (SWI) reveals veins running between the folia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

thinner layer on MR images (T1 isointense, T2 iso- to hy-
pointense) can be attributed to the outer molecular layer and
the leptomeninges ( Fig. 4 ). They also showed that this layer
is associated with abnormal vessels and areas of calcifica-
tion [13] . In our patient, the veins surrounding the thick-
ened folia were demonstrated well by SWI. This can be corre-
lated with a pathologic feature of the disease, ectatic vessels
( Fig. 5 ). Owing to the T2 effect, the abnormally thickened folia
in LDD were characterized by slightly higher signal intensi-
ties on DWI, whereas ADC mapping showed no disturbance of
water diffusion. The signals on DWI and ADC maps depend
on cell density, low extracellular water content, and enhance-
ment of the tumor [14] . Profusion of dysplastic cortical neu-
rons in LDD, a thickening of the molecular layer, the loss of
Purkinje cells, and thinning of medullary white matter may
be responsible for the findings on DWI. There was no contrast
enhancement in our case on MR images, whereas perfusion-
weighted imaging showed increased perfusion compared to
adjacent cerebellar tissue. Lack of MR contrast enhancement
is emphasized as an important MR diagnostic criterion of the
disease, but according to Spaargaren et al [15] contrast en-
hancement may be due to venous proliferation. Venous pro-
liferation may also explain the large draining veins that are
seen on angiography and as flow voids on MRI. The absence
of contrast enhancement suggests that there is no signifi-
cant blood-brain barrier damage and no extracellular edema
[10] . Hyperperfusion without enhancement correlates closely
to the histopathologic observation of numerous dilated thin-
walled blood vessels [14] . 

Decreased N -acetyl aspartate and increased lactate, but not
increased levels of lipids, are characteristic features of LDD.
Low cell membrane turnover in this highly metabolically ac-
tive lesion is suggested by reduced Cho level [13,14] , increased
glycolysis, by the presence of lactate, and non-necrotic na-
ture, by the absence of lipids [14] . These findings together
with imaging findings point to the relatively benign nature of
this lesion. Verheggen et al [16] concluded that the decreased
Cho/Cr ratio observed in 1 case of bilateral LDD was in strict
contrast to observations in cerebral tumors. Lactate, normally
undetectable in brain, accumulates in cysts, necrotic tissue,
or within active tumors due to the high rate of glycolysis (glu-
cose to lactate) within tumors of all types, including aerobic
tumors. We assumed that the elevated lactate level was due to
an abnormally high rate of glycolysis in LDD, rather than to the
high lactate level in cystic or necrotic components of the LDD
lesion. In non-necrotic areas of the LDD lesion, the histopatho-
logic findings support our hypothesis that elevated lactate is
not indicative of cell death. Therefore, our MRS results in LDD,
in part, contrast with those reported by Verheggen et al [16] ,
who showed no change in lactate level. It has been suggested
that LDD can be diagnosed from its typical neuroimaging fea-
tures. 

Advancement in neurosurgical techniques has made surgi-
cal resection the mainstream therapy for these tumors. How-
ever, the main technical problem during surgery is the absence
of a clear margin between the tumor and normal brain tis-
sue. Postoperative cerebellar mutism due to extensive tumor
resection was reported in 1 LDD patient. Intraoperative MRI
and high-definition fiber tractography have been proposed as
guidance tools to increase the accuracy of resection [17] . 

Conclusions 

The LDD lesion is an extremely rare benign cerebellar mass
that can be diagnosed from its unique neuroimaging features.
Although the exact pathophysiological explanation for the
signal characteristics of LDD in DWI/perfusion-weighted
imaging, SWI, and MRS remains unclear, the combination
of MRI with advanced imaging modalities used in our case
was shown to provide not only preoperative diagnosis but
also better correlation with LDD pathology and additional
information about LDD pathophysiology. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2019.03.020 .
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