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Abstract

Objective: To explore the clinical manifestations and imaging characteristics of gliomatosis cerebri to raise
the awareness and improve its diagnostic accuracy for patients. Materials and Methods: Clinical data, imaging
characteristics and pathological examination of 12 patients with GC from Jan.,2008 to Jan., 2012 were analyzed
retrospectively. Results: Patients with GC were clinically manifested with headache, vomiting, repeated seizures,
fatigue and unstable walking, most of whom had more than 2 lesions involving in parietal lobe, followed by
temporal lobe, frontal lobe, periventricular white matter and corpus callosum. Magnetic resonance imaging (MRI)
showed diffuse distribution, T1-weighted images (T1WI) with equal and low signals and T2-weighted images
(T2WI) with bilateral symmetrical high diffuse signals. There was no reinforcement by enhancement scanning
and signals were different in diffusion-weighted images (DWI). The higher the tumor staging, the stronger the
signals. Pathological examination showed neuroastrocytoma in which tumor tissues were manifested by infiltrative
growth in blood vessels and around neurons. Conclusions: In clinical diagnosis of GC, much attention should be
paid to the diffuse distribution of imaging characteristics, incomplete matching between clinical and imaging

characteristics and confirmation by combining with histopathological examination.
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Introduction

Gliomatosis cerebri (GC) is a rare primary tumor of
central nervous system (CNS), pathologically marked by
diffuse invasive hyperplasia, but capable of keeping the
completeness of anatomical structure. According to the
classification of nervous system neoplasms made by World
Health Organization (WHO) (Rees et al., 2011), GC can
be classified as astrocytic tumor of neuroepithelial tissue
tumors with high-degree malignancy, mostly involving
three or more lobes and bilateral hemicerebrum, and
extending to infratentorial structure and even spinal cord.
It is difficult to diagnose GC because of the diversification
in clinical manifestation and the absence of specificity of
imaging examination. Therefore, this study retrospectively
analyzed the clinical manifestations and imaging and
pathological characteristics in 12 patients with GC, whose
results were reported as follows.

Materials and Methods

General data

A total of 12 patients with GC in Department of
Neurology, Affiliated Hospital of Taishan Medical
University from Jan., 2008 to Jan., 2012 were selected,

in which there were 7 males and 5 females, aging from
18 to 56 years, with average age of (29.4+6.3) years. The
course of disease was 3 months to 2 years with the average
being (9.5+4.7) months. The clinical manifestations of
GC were mainly headache, vomiting, epilepsy, slurred
speech and mental abnormality. Before hospitalization,
3 patients were diagnosed with encephalitis, 2 with
cerebral infarction, 2 with metabolic encephalopathy, 1
with demyelinating diseases and 4 with intracranial mass
of unknown origin.

Methods

The clinical manifestations of 12 patients were
observed. All patients were followed up for 6~30 months
and the survival time was recorded.

Laboratory examination: Ten patients were performed
with lumbar puncture to detect protein content in
intracranial pressure (ICP) and cerebrospinal fluid (CSF).
Imaging examination: Eight patients were performed
with routine head CT scan, scanning range from
orbitomental line (OML, base line) to the top of the head
in routine recumbent position 24 h after hospitalization.
CT examination adopted SOMATOM Emotion16 from
Germany’s Siemens, 120 KV, 250 mA, 2 s scanning, 5 mm
in thickness and 5 mm in pitch. All patients were given
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Types

Pathological diagnosis

Location of lesions

Clinical manifestation

Table 1. Clinical Manifestations of 12 Patients with GC
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MRI plain scan and enhancement scan. MRI examination employed Philips
gyroscan intera 0.5T MR with spin-echo T1-weighted image (T1WTI), T2-
weighted image (T2WI) and fluid-attenuated inversion-recovery sequence
(FLAIR) in transverse view, and TIWI and T2WI image were 6~8 mm in
thickness in sagittal view. GD-DTPA (0.1 mmol/kg) was used as contrast
agent for enhancement scan and T1WI scanning after intravenous injection.
10 cases were performed with diffuse weighted image (DWI), and 8 with
magnetic resonance spectroscopy (MRS). According to the presence
of local mass detected by imageological examination, 12 patients were
divided into 2 types: type I had no mass while type Il had 1~2 masses with
enhancement effect (Cai et al., 2011).

Pathological examination: Twelve patients were conducted with MRI-
guided stereotactic biopsy. After sample fixation, HE staining and GFAP
staining were done.

Statistical data analysis

SPSS 15.0 software was used for statistical analysis. Measurement data
was expressed by (y+s) and t test was employed for comparisons among
groups. P<0.05 was considered to be statistically significant.

Results

Clinical manifestation and follow-up results

Of the 12 patients with GC, 8 (66.7%) were clinically manifested with
increased intracranial pressure such as headache and vomiting, 6 (50%) with
repeated seizures, another 6 (50.0%) with fatigue and unstable walking, 5
(41.7%) with slurred speech, 3 with hypophrenia and mental abnormality
and 2 (16.7%) with facial numbness (Table 1). Follow-up till April, 2014,
and patients were all dead with mean survival time (MST) being (10.5+6.3)
months. There were 3 patients in level I or level I~II with the MST being
(18.2+2.8) months, 7 in level II with the MST being (11.3+3.9) months,
and 2 in level III with the MST being (3.5+0.9) months. Through statistical
analysis, there were significant differences among level I or level I~II
and level IT ~III (P<0.05 or P<0.01) and there was significant difference
between level II and level III (P<0.05).

Laboratory results

Of 10 patients with lumber puncture, 8 were with increased CSF
pressure by 258 mm H2O in average and 3 with increased protein content
by 640 mg/L, 657 mg/L, and 669 mg/L, respectively.

Imaging examination results

CT examination results: Of 8 patients performed with head CT scan, 2
had no abnormal changes and the lesion was mainly located in the brainstem
under MRI examination. For the other 6 patients, there were 4 with slightly
low-density diffuse patchy abnormal signal and 2 with slightly high-density
diffuse patchy abnormal signal, mainly involving in temporal and frontal
lobes, 5 with perifocal pitting edema and 3 with apparent intracranial mass
but without reinforcement in lesions.

MRI examination results: The lesions of all patients had multiple
involved parts, in which 2 patients with 2 parts, 3 with 3 parts, 7 with 4
parts or more. There were 4 patients involving in unilateral parts and corpus
callosum, 2 in unilateral parts and 6 in bilateral parts. Parietal lobe (10
cases) topped the list of lesion sites, followed by temporal lobe (8 cases),
frontal lobe (7 cases), periventricular white matter and corpus callosum
(4 cases), occipital lobe (3 cases), basal gangalia (3 cases), thalamus
(2 cases), brainstem and (1 case) (Table 1). Imaging characteristics of
MRI were mainly manifested bydiffuse distribution in lesions without
cystoid variation, calcification and obvious necrosis. TIWI showed equal
and low signal while T2WI showed bilateral symmetrical diffuse high
signal and significant high signal in FLAIR. All patients were examined
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Figure 1. MRI mainly showed the shadow of mixed signals in equal T1, in which slightly long cystic T2 signal shadow was seen
(A, B and C). DWI showed slightly high signal (D). Long T1 and long T2 edema signals were seen in lesions. By enhancement
scanning, the edge of lesions showed obvious ring reinforcement and medium reinforcement shadow around the lesion (E). There
was no obvious reinforcement in surrounding meninges and edema areas. Left lateral ventricle was under pressure, midline shifting

to the right

=]

Figure 2. Under the Macroscope, Glioma Cells Mainly Showed Diffuse Infiltrating Astrocyte with Small Body

and Polymorphism (mainly fusiformis or roundness), Nuclear Hyperchromatism and a Few of Nuclear Division.
A. HE staining x100; HE staining x200; C. HE staining x400; D. GFAP staining x400

with enhancement scan, in which 8 had no obvious
reinforcement, 2 with pitchy reinforcement and the other
2 with perifocal patchy reinforcement. In 10 patients with
DWI, the signals were different, and the higher the tumor
stage was, the stronger the signal was (Figure 1). MRS
analysis showed that ratios of Cho/Cr and Cho/NAA both
increased in tumor parenchyma.

Pathological examination results: The pathological
examination results of all 12 patients showed
neuroastrocytoma, the tumor tissues of which were
manifested by infiltrative growth in blood vessels and
around neurons, . HE staining showed cell nucleus
heteromorphism and nuclear division in different degrees
without obvious necrosis and vascular proliferation.
Glioma cells by GFAP staining presented positive
expression (Figure 2). The levels of tumor: 1 patient in
level I, 2 in level I~II, 7 in level II and 2 in level III.

Discussion

High incidences of tumors of the brain and nervous
system have been noted in Brazil, the US and the Hawaiian
islands among the white population, Canada , Italy
Poland, Finland an other European countries, and low
incidence was found in Africa and Asia (Cheng et al.,
2013; Igissinov et al., 2013; Jazayeri et al., 2013; Liang
etal., 2013; Zeybek et al., 2013; Zhang et al., 2013). GC
is a special kind of tumor of CNS, for which invasive
growth is its typical biological behavior and the key
factor of high reoccurrence rate and short survival time.
In 1938, Nevin (Taillibert et al., 2011) first reported this
disease and 296 patients with GC were reported in foreign
literatures in 2006. It is difficult to diagnose GC because
of its involvement in many locations, the diversification
in clinical manifestation and MRI and the absence of
specificity of imaging examination (Paulus et al., 2010;
Landi et al., 2011).

The onset range of GC, ranging from infants of
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months to the elderly of 85 years, is large and there is no
significant difference in morbidity between males and
females (Taillibert et al., 2006; Narasimhaiah et al., 2012;
Sun et al, 2012). GC is often misdiagnosed as cerebral
hemorrhage disease and encephalitis in that its primary
symptoms include headache, vomiting and stroke with
less positive signs in initial stage, and (Rooney et al,2013;
Boele et al, 2014; Ruda et al, 2014). According to WHO
Criteria in Tumor (Herrlinger et al, 2002), the severity
of malignancy belong to level III manifested as diffuse
lesions, often involving in 2 or more lobes and bilateral
brain tissues, and extending to infratentorial structures
and even to spinal cord. Additionally, GC also has high
malignancy, fast progress and short survival time. Previous
report showed that MST in patients with chemotherapy (10
cases) and radiotherapy combined with chemotherapy (10
cases) was longer than those with radiotherapy (5 cases),
but the differences were not significant because of the little
samples (Landi et al, 2011). Another study of 54 patients
with cerebral flioma found that median overall survival
(OS) was 18.5 months (Chen et al, 2013). In this study,
all patients, with large span in age ranging from 18 to 85
years, were clinically marked by headache, vomiting,
repeated seizures, fatigue, unstable walking, slurred
speech, hypophrenia and mental abnormality. The patients
had more than 2 lesions, mostly involving in parietal lobe,
followed by temporal lobe, frontal lobe, periventricular
white matter and corpus callosum. Moreover, the survival
time of patients in level I and level I~II was longer
than those in level II and level III, which was basically
consistent with the above literatures.

As for imaging diagnosis, it is difficult for MRI to
differentiate the types and levels of GC and accurately
show the edges of invasive tumors. It is widely believed
in clinic that tumors with richer blood supply had
higher malignant degree. Therefore, MRI examination
with perfusion sensitivity was considered as the golden
standard in the diagnosis of GC because it contributes
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to the differential diagnosis of degenerative glioma and
spongioblastoma, in which T2WI is capable of showing
high signal changes (Federau et al.,2014; Hu et al.,2012;
Fan et al., 2006). DWI is currently the only technique
of measuring living diffusion and to some extent,
compensates the shortness of routine MRI (Liu et al.,
2011; Liu et al., 2012; Lober et al., 2014).

In Sinha’s study, patients with high levels of GC,
patients with brain edema and healthy people were
performed with DWI and the results indicated that the
average diffusion coefficients were significantly different
among groups. Numerical value of necrotic tumor center
topped the list of the average diffusion coefficients,
followed by brain edema, tumor reinforcement center and
the reinforcement edges of tumors (Sinha et al., 2002).
A comparative study of traditional MRI examination,
MRI with perfusion imaging and MRS for the brain
glioma grading suggested that the diagnosis sensitivity,
specificity, positive/negative predictive values of high-
level brain glioma by traditional MRI examination were
72.5%, 65.0%, 86.1% and 44.1%, respectively. When
relative cerebral blood volume (rCBV) was 1.75, diagnosis
sensitivity, specificity, positive/negative predictive value
showed by MRI with perfusion imaging were 95.0%,
57.5%, 87.0% and 79.3%, respectively. Peak value and
specific value of Cho, Cr and NAA observed by MRS
revealed that the value of Cho/Cr was 0.69 (1.08/1.56) and
that of Cho/NAA was 0.71 (0.75/1.06). The results showed
that the diagnosis sensitivity, specificity, positive/negative
predictive value by MRI with perfusion imaging and MRS
for low-level and high-level GC were obviously higher
than traditional MRI examination (Sinha et al., 2002; Law
et al., 2003). In this study, the MRI characteristics were
manifested with diffuse distribution in lesions involving in
more than 2 parts, obvious intracranial mass in unilateral
lesions, long or equal T1 signal, long T2 signal and
significant changes in FLAIR.

GC has unique characteristics marked by diffuse
growth of tumor cells in brain parenchyma, obscure
margin, differentiated tumor cells showing astrocyte
and oligoastrocytic features (Park et al., 2009; Porter et
al., 2010). If there are tumor cell infiltration in cerebral
cortex, satellite phenomenon surrounding neuron occurs.
The type I GC can be transformed into type II and GC
may be transformed into glioblastoma (Claes et al., 2007;
Romeike et al., 2008). In this study, of all patients with
neuroastrocytoma, 10 were with surface infiltration of
brain cells and positive GFAP staining in tumor cells.

In conclusion, GC is a kind of malignant tumor with
diversity in clinical manifestation, difficulty in diagnosis
and absence of specific biological characteristics. In
clinical diagnosis, more attention should be paid to
diffuse distribution in imaging characteristics, incomplete
matching between clinical and imaging characteristics
and confirmation when combined with histopathological
examination.
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