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Three children were examined who had surgery to remove gangliocytomas in order 
to control seizures that were refractory to medical therapy. The CT characteristics of 
gangliocytomas are those of a hyperdense lesion that does not demonstrate contrast 
enhancement. The MR findings show a region of mixed signal intensity on T1-weighted 
and proton-density images, and decreased signal intensity on T2-weighted images. 
Little mass effect, if any, is seen with these lesions. 

The ganglion cell tumors in the CNS have been referred to as gangliogliomas, 
ganglioneuromas, gangliocytomas, ganglioneuroblastomas, and paragangliomas. 
Of these tumors, considerable overlap in definition and nomenclature occurs 
between the ganglioglioma and the gangliocytoma [1] . These tumors are not all 
the same. The term ganglioglioma was introduced by Courville in 1930 [2] and 
refers to a tumor that has a glial component that can show neoplastiC differentiation. 
The gangliocytoma is a purely neuronal tumor with no glial component. No malig
nant change has been noted in the neurons of these tumors [3]. 

With the resurgence of surgical treatment for refractory epilepsy, these rare 
neoplasms may be encountered more frequently . We believe the MR and CT 
characteristics of the gangliocytoma are quite typical and may offer a preoperative 
diagnosis. 

Materials and Methods 

The MR and CT examinations of three patients at Miami Children 's Hospital were studied 
to demonstrate the similarity between gangliocytomas and gangliogliomas. The patients (age 
range, 8 months to 15 years) were referred from the Department of Neurology with intractable 
seizures. 

The CT examinations were performed with a GE 9800 scanner with and without IV 
contrast. MR examinations were performed on a 0.3-T Fonar B 3000 M MR scanner with a 
proton resonance frequency of 12.9 MHz. The images were acquired using a spin-echo (SE) 
multislice technique with 300-500/16, 28/4 (TR rangefTE/excitations). This resulted in T1-
weighted images in the sagittal , axial , and/or coronal planes. The T2-weighted images were 
obtained with 2000/42, 84/2. The slice thickness was from 5-7 mm with a gap of 2-3 mm. 
The acquisition matrix was 512 along the frequency-encoding gradient and 384 extrapolated 
to 512 for T1-weighed images and 310 extrapolated to 512 for T2-weighted images along 
the phase-encoding gradient. 

Case Report 

Case 1 

An 8-month-old boy fell from a height of 2V2 feet and struck the left frontal area of his 
head. There was no loss of consciousness , but 3 days after the incident his babysitter noticed 
that he was somewhat lethargic. A physical examination was unremarkable except for a 
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Fig. 1.-Case 1. 
A, Unenhanced CT scan demonstrates area 

of hyperdensity in left frontal lobe. It has no 
significant mass effect and is surrounded by a 
region of density similar to that of the anterior 
forceps. 

B, Enhanced CT scan shows no significant 
contrast enhancement of left frontal lobe lesion. 

C, T1 ·weighted axial MR image, SE 438/16/4, 
shows left frontal lobe region with central region 
of intermediate signal intensity and surrounding 
area of decreased signal intensity. No mass ef
fect is identified. 

D, T2-weighted axial image, SE 2000/84/2, 
shows mass in left frontal lobe with short T2 
relaxation characteristics. Incidentally noted is 
increased signal intensity of white matter, re
flecting incomplete myelinization of immature 
brain, in keeping with patient's age. 

E, Pathology section shows tumor composed 
of ganglion cells that contain large nuclei and 
prominent nucleoli. Some of the nuclei have an 
irregular dumbbell shape. (H and E x400) 
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Fig. 2.-Case 2. 
A, Unenhanced CT scan demonstrates a re

gion of hyperdensity in left frontal lobe without 
significant mass effect. 

B, Enhanced CT scan shows no appreciable 
contrast enhancement. 

C, Coronal MR image, SE 400/16/6, demon
strates loss of normal gyration on the left. No 
signal abnormalities are identified. 

D, Axial MR image, SE 2000/84/2, identifies 
area of relatively short T2 relaxation in left frontal 
region (arrows). 

c 

slight ecchymosis about the left forehead. While in the hospital, the 
patient developed seizures, characterized by a blank stare and eye 
deviation to the left, lasting approximately 30 sec. Seizure control 
was only minimal despite medical therapy. The EEG showed left 
frontal polymorphic slowing waves. CT examination revealed a hy
perdense, nonenhancing left frontal lobe lesion that did not demon
strate appreciable mass effect (Figs. 1 A and 18). The MR examination 
revealed a left frontal lobe lesion that showed mixed T1 and short T2 
relaxation characteristics (Figs. 1 C and 1 D). Significant mass effect 
was not identified. The lesion was removed surgically, and a patho
logic diagnosis of gangliocytoma was made (Fig. 1 E). 

Case 2 

A 3-year-old girl had a history of intractable seizures, which were 
initially myoclonic and then changed, at the age of 8 months, to their 
present pattern, characterized by opisthotonic posturing, blank stare, 
and eye deviation to the left. The seizures would last approximately 
20 sec, and occur 10-50 times daily. Seizure control was dismal 
despite adequate doses and levels of antiepileptic drugs. The physical 
examination showed a left hemihypertrophy and left-sided hyperre
flexia with incoordination. Routine EEGs showed a large field of 
interictalleft-sided spikes involving the frontal, central , and temporal 
regions equally. CT examination demonstrated a left frontal hyper
dense serpiginous lesion with an abnormal gyral pattern (Fig. 2A). No 
contrast enhancement was identified (Fig. 28). MR examination 
showed a loss of normal gyral pattern on T1-weighted images (Fig. 

o 

2C). T2 weighting revealed an area of decreased signal intenSity 
indicating a short T2 relaxation rate (Fig. 2D). No mass effect was 
identified. Surgery was performed and pathologic evaluation demon
strated a gangliocytoma. No seizures were apparent 1 year after 
surgery. 

Case 3 

A 15-year-old boy had a long history of intractable seizures , 
beginning at approximately 3 years of age. All the seizures were 
characterized by left-sided sensory abnormalities including pain , par
esthesia, and dysesthesia. These were noted predominantly on the 
left arm and face with occasional involvement of the left leg. He also 
had tonic stiffening and clonic movements of the left side. There were 
rare grand mal seizures, and the patient had been on multiple anti
convulsant medications without success. Neurologic examination 
was normal. The EEG demonstrated paroxysmal discharges in the 
right parietal region with focal polymorphic slowing. The CT exami
nation revealed a slightly hyperdense region in the posterior parietal 
region (Fig. 3A), which did not demonstrate contrast enhancement 
(Fig. 38). The MR study, obtained at the same time, showed no 
abnormality on the T1-weighted image (Fig. 3C). An area of signal 
abnormality was identified on the proton-density images as an area 
of increased signal intensity (Fig . 3D), and a slight increase in signal 
was noted on the longer T2-weighted images (Fig. 3E). Surgical 
removal of the right parietal epileptogenic region revealed a ganglio
cytoma. To date, there has been no recurrence of the seizures. 
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Discussion 

In the evaluation of children with intractable seizures, the 
newer, noninvasive imaging techniques of CT and MR, along 
with a renewed interest in surgical resection for treatment, 
has, in certain cases, provided radiOlogists with the means to 
discover preoperative clues to the underlying origin of epilep
togenic foci. Recently, numerous articles have appeared com
paring the ability of these techniques to detect underlying 
causes of epileptic foci [4, 5]. 

Rarely, supratentorial gangliocytomas have appeared in the 
literature as causes of epileptic foci [6-8]. These neuronal 
tumors have also been observed in the cerebellum, as first 
described by Lhermitte and Duclos [9] and by others , who 
have reported this lesion to be a dysplastic gangliocytoma of 
the cerebellum [10] , which may represent a congenital abnor
mality in granule cell migration [11] . The lesions we described 
of the cerebrum may also represent some type of focal 
dysplasia of the cerebral cortex as described by Taylor 
et al. [12] . Others have reported gangliocytomas of the 
pineal [13]. 

These tumors are extremely rare, with a reported frequency 

Fig. 3.-Case 3. 
A, Un enhanced CT scan shows hyperdense 

area in posterior parietal region. 
S, Enhanced CT scan shows no contrast en

hancement. 
C, Sagittal MR image, SE 500/28/6, demon

strates no signal abnormality. 
0, Proton-density MR image, 2000/42/2, 

shows area of increased signal intensity. 
f, Axial T2-weighted MR image, SE 2000/84/ 

2, shows a reduction in signal intensity com
pared with 0, although it is still slightly higher 
than white matter. 

of only 0.1% [13]. The tumor is composed of ganglion cells 
that stain negative with glial fibrillary acetic protein (GFAP). 
There is a slight male prediliction, as indicated in our cases. 

There are only a few reports of CT findings of gangliocy
tomas [7, 8, 13]. No reports of the MR appearance have been 
found in the literature to date. Our CT findings in all three 
cases were quite similar; that is, a slightly hyperdense region 
with little if any contrast enhancement. No mass effect was 
identified in any case. This finding should be differentiated 
from those reported cases of gangliogliomas in which cyst 
formation , calcifications, contrast enhancement, and mass 
effect were quite common [14]. Our CT findings are much 
more "benign" in appearance than those of the ganglio
gliomas, just as the tumors appeared to be pathologically. 

The MR characteristics are also quite interesting. These 
lesions are difficult to identify on T1-weighted images, as was 
demonstrated in two of our cases. If any signal abnormality 
is identified, it is mixed, as in our case 1. On the balanced 
proton-density images, the signal was from intermediate to 
high. On T2-weighted images, the signal was intermediate in 
one case and low in the other two cases. The MR findings 
relate to the microscopic description of the lesions. They are 
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composed of ganglion cells on a background of neuropil and 
can look quite like normal brain or a hamartomatous lesion. 
This may explain the difficulty in demonstrating these lesions 
on T1-weighted images. The signal abnormality on T2 may 
be the result of large nuclei and prominent nucleoli with long
chain nucleic acids, which can increase the T2 relaxation rate 
if these areas are particularly dense. The two cases in which 
the T2 relaxation rate was increased occurred in younger 
children, which may be a factor of the parenchymal lesion 
relative to the immature brain. Few, if any other, neoplasms 
that we encountered showed these findings , making these 
lesions quite distinctive. Confusion can occur with a hemor
rhagic contusion, as in case 1 , in which there was a presenting 
history of trauma. However, follow-up examinations have 
revealed no change in these lesions on CT or MR, which 
would tend to rule out this differential possibility. Most recent 
reports on the MR findings in epileptic patients cite the various 
lesions as having long T2 relaxation times [4, 5], thereby 
further singling out these lesions. 

In summary, we believe that the preoperative diagnosis of 
gangliocytoma can be made fairly accurately because of the 
relatively hyperdense, benign CT appearance and the char
acteristic short T2 relaxation times demonstrated on MR 
imaging. These extremely rare tumors are benign and should 
be differentiated from their more aggressive counterparts , the 
ganglioglioma, 
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