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Introduction

Anaplastic pleomorphic xanthoastrocytoma (aPXA) is a 
poorly differentiated pleomorphic xanthoastrocytoma, 
which has similar imaging features to cerebral sparganosis 
at a specific stage of the disease. However, aPXA is a rare 
and highly malignant astrocytoma. It is highly invasive, 
easily recurrent, and has a 5-year survival rate of no 
more than 57.1% (1). aPXA accounts for less than 0.5% 
of astrocytomas (2,3) and less than 0.05% of primary 
intracranial tumors (4). Only a very few aPXA cases have 
been reported since 1979 (5) to the best of our knowledge. 
Furthermore, aPXA is common in children and young 
adults and is rarely seen in patients over 40 years old (6). 
Our article reports a rare case of an elderly aPXA patient 
who was initially misdiagnosed with cerebral sparganosis 
and analyzes the cause of the misdiagnosis to increase 
awareness of aPXA among physicians.

Case presentation

All procedures performed in studies involving human 
participants were following the ethical standards of the 
institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

A 69-year-old female was hospitalized due to intermittent 
seizures occurring over the previous 7 days. She presented 
with generalized tonic-clonic attacks accompanied by 
unconsciousness and urinary incontinence. The above 
symptoms appeared four times in total and lasted for  
1 minute each time. She had no limb weakness or 

paresthesia, no nausea and vomiting, and no fever. Initial 
symptomatic treatment was given in a local hospital, and 
then the patient was transferred to our medical center. The 
patient denied a recent history of colds or diarrhea and 
had no history of hypertension, diabetes mellitus, coronary 
artery disease, alcohol, and substance abuse. Her blood 
pressure was 121/79 mmHg, and there was no fever on 
admission. Her neurological examination was as follows: 
she was conscious and spoke slowly; her bilateral pupillary 
reflexes were normal; no nasolabial sulci were shallow; 
extremity strength scores were level 5; the Babinski signs 
(−) in the bilateral, sensory, and ataxia fields were normal, 
and the meningeal irritation test was negative. Laboratory 
test results were as follows: routine blood, urine, and feces 
tests were normal; polymerase chain reaction tests for 
serum Epstein-Barr virus, cytomegalovirus, herpes simplex 
virus, and varicella-zoster virus were negative; anti-nuclear 
antibody and anti-phospholipid antibody tests were normal; 
and liver and kidney function, serum tumor biomarkers, 
thyroid function, and serum electrolytes were normal. Chest 
computerized tomography (CT) suggested mild interstitial 
changes in the lower lobes of the lung. The cerebrospinal 
fluid pressure was 190 mmH2O, the protein was 0.17 g/L,  
and no white blood cells were found. Head magnetic 
resonance imaging (MRI) showed abnormal signals in the 
right frontal lobe, right frontal deep white matter, and genu 
of the corpus callosum, without obvious edema. Contrast-
enhanced MRI (CE-MRI) displayed platy or multiple bead-
like changes in the abnormal areas (Figure 1). According 
to the clinical presentation and imaging features, cerebral 
sparganosis could not be ruled out. We recommended 
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Figure 1 MRI of the first hospitalization; the lesions involve the right frontal lobe, right frontal deep white matter, and genu of the corpus 
callosum. (A) Lesions on T1WI show iso- or hypo-signal; (B) lesions on T2WI show iso- or hyper-signal; (C,D) lesions on FLAIR and DWI 
show hyper-signal, the right frontal lobe has cystic changes (arrow); (E) enhanced scanning shows patchy or multiple beaded signals (arrow). 
MRI, magnetic resonance imaging; T1WI, T1-weighted image; T2WI, T2-weighted image; FLAIR, fluid-attenuated inversion recovery; 
DWI, diffusion-weighted imaging.
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the patient receive a parasite antibody examination, but 
she refused our suggestion and was discharged. Two 
months later, the patient reported left limb weakness, 
which had been gradually worsening. The neurological 
examination revealed dysarthria, asymmetric nasolabial 
sulci, level 4 left limb strength, and positive Babinski 
signs on the left side. Head MRI revealed that the lesion 
scope of the right frontal lobe and corpus callosum was 
significantly enlarged, and edema was obvious around the 
lesions (Figure 2). Magnetic Resonance Spectrum (MRS) 
suggested that the lipid (Lip) peak at the cystic lesion was 
increased, and the choline (Cho) peak was also increased 
at the solid lesion. However, the N-acetylaspartic acid 
(NAA) peak was decreased, which indicated that cell 
division was active (Figure 3). These findings suggested 
the possibility of a malignant tumor, so surgical resection 
was performed. The lesion tissue was fixed in 10% 
neutral formaldehyde solution, dehydrated, embedded in 
paraffin, and sectioned continuously. Hematoxylin-exosin 
and immunohistochemical staining were subsequently 
performed. Pathological examination revealed that the 
cells were pleomorphic, with monocytes, spindle cells, 
fat-rich foam cells, and local lymphocyte infiltration. 
Furthermore, there was marked mitosis (>5/HFP)  
and local necrosis. Immunohistochemical staining revealed 
GFAP (+), CD34 (+), Ki-67 (+15%), and S-100 (+) (Figure 4).  
Genetic tests revealed that there was no mutation in 
BRAFV600E. Given all of the above, the patient was 
diagnosed with aPXA and unfortunately died of respiratory 
and circulatory failure 5 months later.

Discussion 

The clinical manifestations of aPXA are nonspecific, and 
seizure is the most common symptom (7). The temporal 
lobe is the most common distribution site of aPXA (8), 
followed by the parietal, occipital, and frontal lobes. Cases 
involving the cerebellum, ventricle, thalamus, spinal cord, 
pineal gland, and retina have also been reported (9) as 
submeningeal astrocytes form aPXA with lesions mainly 
distributed in the cerebral cortex (5). In our case, the 
lesions were found in the frontal cortex, subcortical white 
matter, and corpus callosum. Although these are not the 
most common sites of the disease, they have been reported 
in previous literature. In addition, the patient’s symptoms 
were nonspecific. Therefore, clinical symptoms and sites 
of involvement were not able to help us make a definite 
diagnosis. Although aPXA is more common in young 

people, it cannot be ruled out in older people, as in our 
case.

In MRI, aPXA usually shows as a solid mass or cystic 
mass with mural nodules located in the cerebral cortex. 
Due to the aggressive growth of the tumor cells, necrosis 
and cystic changes are easily seen in the focus area (10). In 
CE-MRI, aPXA is divided into three types: solid, cystic, 
and cystic-solid, with the cystic-solid type being the most 
common. The cystic-solid type can be further classified as 
large cystic with a mural nodule enhancement type and mass 
enhancement with a few cystic changes (11). In addition, in 
some patients, the lesions involve leptomeninges, while the 
endocranium is not generally involved (12). There is obvious 
edema around the tumor, and in some critical patients, 
the midline may shift (13). On MRI, the solid part of the 
lesion shows iso- or hypo-signal on T1-weighted imaging 
(T1WI) and iso- or hyper-signal on T2-weighted imaging 
(T2WI) (14), and the lesions are mostly supratentorial (15),  
which are similar to other intracranial tumors. MRS shows 
that the Cho peak and choline/creatinine (Cho/Cr) are 
increased, the NAA peak is decreased, and the Cho/NAA 
is increased in the diseased regions, indicating that the 
malignant tumors originate from astrocytes. The focus 
also shows restricted diffusion (16), which is closely related 
to the increased water molecules in the nucleus of the 
tumor cells. Perfusion-weighted imaging (PWI) shows an 
increased blood flow volume, which suggests microvascular 
hyperplasia in the anaplastic cells and an abundant blood 
flow in aPXA (17,18). Because aPXA is highly malignant, 
its volume can increase significantly in a short time, and the 
recurrence interval of aPXA after total surgical resection is 
14 months (19). In our case, necrosis, cystic degeneration, 
and peripheral edema were not observed in the initial 
lesions, so it was difficult to diagnose malignant tumors. 
Therefore, we suggest that MRI examination alone is not 
conducive to a definite diagnosis in the early stage of aPXA 
due to the lack of characteristic imaging findings.

The diagnosis of aPXA is mainly based on pathological 
features, including cell pleomorphism (5), cell mitosis ≥5/
high power field (HPF) (20), local lymphocyte infiltration, 
and local tissue necrosis (7,21). However, histopathology 
alone does not entirely rule out other diseases and needs 
to be combined with other indicators, such as cytokines, 
immunohistochemistry, gene mutations, and spectral 
analysis. Immunohistochemical staining of this case 
revealed GFAP (+), which indicated that the tumor tissue 
was derived from astrocytes (22). Moreover, 84% of patients 
demonstrate CD34 (+), and 17% have BRAFV600E 
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mutations. In MRS, an increased Cho suggested glial cell 
proliferation, while a decreased NAA suggested neuron 
injury. All of the above results in our case supported the 
diagnosis of aPXA.

Sparganosis mansoni is caused by the larvae of the 
spirometra mansoni parasite in the human body. In China, 
sparganosis mansoni invades the central nervous system in 
approximately one out of every eight cases, and most cases 
are due to drinking contaminated water or eating uncooked 

frogs, snakes, or other animals (23,24). Cerebral sparganosis 
can occur at any age, and its clinical presentations are 
diverse, including seizures, limb weakness, and coma (23).

CT shows hypo-density lesions in patients with cerebral 
sparganosis. MRI displays a hypo-signal on T1WI and 
a hyper-signal on T2WI without specificity (25). CE-
MRI reveals a specific bead-like enhancement, known as 
the “nodule sign” (26). In addition, tubular signs can also 
be seen on MRI. In fluid-attenuated inversion recovery 

Figure 2 MRI shows that the lesions and edema are more evident after 2 months. (A) Lesions on T1WI shows hypo-signal; (B) lesions on 
T2WI shows hyper-signal and multiple cystic changes in lesions (arrow); (C) hyper-signal with multiple cystic changes in FLAIR (arrow); (D) 
enhanced scanning shows nodular or ring-like lesions, and a solid enhancement at the edge of the ring-like lesions (arrow). MRI, magnetic 
resonance imaging; T1WI, T1-weighted image; T2WI, T2-weighted image; FLAIR, fluid-attenuated inversion recovery.
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Figure 3 MRS imaging. (A) Lip peak is increased at cystic lesions (arrow); (B) cho peak is increased, and NAA peak is decreased in solid 
lesions (arrow). MRS, magnetic resonance spectrum; Lip, lactic acid; Cho, choline; NAA, N-acetyl aspartic acid.

A

B

(FLAIR), some lesions present as two bands of hyper-signal 
edema and one band of hypo-signal, or an equal-signal 
shadow between them, suggesting orbital-like changes. In 
CE-MRI, the orbital-like changes may have an enhanced 
appearance called the “tunnel sign” (27). It represents 
the track of the worm activity, but the worm activity is 
very slow and requires more than one check to detect this 
phenomenon.

M o r e o v e r,  s o m e  l e s i o n s  h a v e  “ c o m m a - l i k e ” 
enhancement. The coexistence of old and new lesions in 
the intracranial region is also characteristic of images found 
in cerebral sparganosis. In addition, there are various cystic 
changes in cerebral sparganosis, and CE-MRI reveals an 
enhanced cystic wall that is easily confused with cystic type 
aPXA. MRS shows the Cho peak increases, and the NAA 
peak is decreased, which is similar to aPXA. However, the 
lesions show hypoperfusion, which differs from glioma (28). 
Diffusion-weighted imaging (DWI) shows hyper-signal 
or hypo-signal, which is related to the survival state of the 
worm (29).

In some cases, ipsilateral ventricular dilatation, focal 

cortical atrophy, calcification, and white matter edema were 
observed (30). A small number of patients with cerebral 
sparganosis are difficult to diagnose by imaging alone 
but can be diagnosed by pathology. The characteristic 
pathology manifestations are “sinus tract”, owing to local 
brain degeneration or necrosis (31).

In our case, the seizure was the initial main symptom, 
and MRI showed a progression from one frontal lobe 
to the contralateral side through the deep white matter, 
similar to the atypical “tunnel sign” in cerebral sparganosis. 
Additionally, the CE-MRI showed a bead-like lesion in 
our patient when first hospitalized, similar to the “nodal 
sign” of cerebral sparganosis. Furthermore, the incidence 
of aPXA in the elderly is rare, and involvement of the 
deep white matter and the corpus callosum are unusual. 
Therefore, during the first hospitalization, a diagnosis 
of cerebral sparganosis was proposed. However, unlike 
cerebral sparganosis, the clinical symptoms and imaging 
features progressed rapidly in a short time. Simultaneously, 
MRS supported a malignant lesion, and aPXA was finally 
confirmed by histopathology, immunohistochemistry, and 
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gene testing.
Although most similar to sparganosis mansoni, our 

patient still required a differential diagnosis from other 
diseases. Primary central nervous system lymphoma 
(PCNSL) is a rare but aggressive form of extranodal non-
Hodgkin lymphoma limited to the brain. The involvement 
of the corpus callosum and extension to the contralateral 
side of the brain can mimic glioblastoma multiforme (32,33). 
One of the histopathologic features of PCNSL is high 
cellularity with tightly compacted cells and a high nuclear 
to cytoplasmic ratio, which translates into some important 
image characteristics of PCNSL, such as iso- or hyperdense 
lesions in unenhanced CT, hyperintensity on DWI, 
and hypointensity on the apparent deficient coefficient  
(ADC) (34). The characteristic appearance of PCNSL on 

MRI is of iso- to hypointensity on T1WI and hypointensity 
on T2WI. A gadolinium contrast MRI is the most 
sensitive imaging modality in the diagnosis of PCNSL. 
It is characterized by homogenous contrast enhancement 
with well-defined borders (35), which is different from 
aPXA. On MRS, the most common features of PCNSL 
include extremely high levels of lipids, which have also 
been used to distinguish glioblastoma multiforme (32). 
In addition, we needed to rule out central nervous system 
vasculitis. Primary angiitis of the central nervous system 
(PACNS) has a very similar MRI profile to our patient. 
The MRI features of PACNS are extremely variable and 
may mimic demyelinating diseases, infarction, cerebral 
parasitic diseases, and tumor-like lesions, such as glioma or 
lymphoma. It is mainly observed in unilateral supratentorial 

Figure 4 Microphotographs of the tumor with hematoxylin-eosin (HE) and immunohistochemical staining. (A) HE staining (×40) shows 
highly pleomorphic cell populations, with some demonstrating hyalinization and necrosis. (B) The tumor cells are immunopositive for 
GFAP (+). C:Ki-67 (+). D: CD34 (+). GFAP, glial fibrillary acidic protein.
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lesions, with the frontal lobe as the center.
Nevertheless, deep white matter, like the corpus 

callosum, is also involved (36). The characteristics of focus 
enhancement are more common in unilateral supratentorial 
cerebral hemispherical mass enhancement, which can be 
reinforced with banded and linear and is partly accompanied 
by edema and an occupying effect. A midline displacement is 
also visible (37). DWI usually presents with a hyper-signal, 
and the ADC has a hypo-signal. PWI of PACNS shows 
hypo-perfusion, while the PWI of gliomas shows hyper-
perfusion. Therefore, PWI is a valuable tool for identifying 
lesions, such as PACNS and other brain tumors (38).

Furthermore, as the blood vessels of PACNS patients 
were liable to rupture and hemorrhage, susceptibility-
weighted imaging (SWI) would be helpful for diagnosis and 
differential diagnosis (39). Of note, glioblastoma and aPXA 
have very similar imaging and histopathology features 
and are very susceptible to misdiagnosis. Therefore, it is 
important to discriminate between the two diseases using 
other biomarkers and even molecular diagnostics. For 
example, the lesions of glioblastoma spread into the brain 
white matter and often invade the contralateral side through 
the corpus callosum, which is very similar to the image 
findings in our case. However, glioblastomas rarely express 
CD34 and BRAF mutations.

Conclusions

aPXA is an unusual and highly malignant astrocytoma and 
completely different from cerebral sparganosis in etiology, 
pathogenesis, pathology, and prognosis. However, the 
clinical manifestations and imaging findings of the two 
diseases are similar at a specific stage, which may easily 
cause misdiagnosis. Therefore, clinicians need to make a 
comprehensive judgment based on historical epidemiology, 
clinical manifestations, parasite antibody tests, and imaging 
findings. The pathological results are the “gold standard” 
for diagnosis.
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