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Case report

Complex grade III astrocytoma with granular cells 
and PXA features in a patient with tuberous sclerosis 
complex (Bourneville-Pringle syndrome) – case report 
and review of literature
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Tuberous sclerosis complex (Bourneville-Pringle syndrome) is a rare genetic con-
dition included in the group of diseases called phakomatoses. Most of the pa-
tients are diagnosed with abnormalities within the central nervous system and 
tend to develop tumors more frequently, especially gliomas. We present a case 
of 50-year-old patient suffering from tuberous sclerosis complex, who had been 
diagnosed with pleomorphic xanthoastrocytoma (PXA). The patient underwent 
surgery and adjuvant radiotherapy and has remained free from local recurrence 
for 5 years.    
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Introduction

Tuberous sclerosis complex (Bourneville-Pringle  
syndrome) is a rare genetic condition included in the 
group of diseases called phakomatoses. It is a multi- 

organ syndrome with a wide clinical spectrum. Le-
sions in kidneys, lungs, heart, musculoskeletal sys-
tem, skin and eyes can be observed. Most of the pa-
tients are diagnosed with abnormalities within the 
central nervous system (CNS) [1]. The presence of 
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subependymal paraventricular nodes is a frequently 
observed phenomenon. Patients with tuberous scle-
rosis complex (TSC) tend to develop CNS tumors 
more frequently, especially gliomas. We present  
a case of a patient suffering from TSC, who had been 
diagnosed with complex grade III astrocytoma with 
granular cells and PXA features. 

To the best of our knowledge, there is no report of 
PXA associated with tuberous sclerosis as well as no 
report of granular cell astrocytoma published so far.

Case report

A 50-year-old patient was admitted to a neurolo-
gy department because of left-side muscle weakness. 
Other symptoms were abnormal speech, disorienta-
tion and slight central facial palsy. In past the patient 
was diagnosed due to TSC, based on the presence of 
numerous angiofibromas (Pringle tumors) covering 
face, subependymal nodules and molecular testing 
(TSC1 mutation present).  Magnetic resonance im-
aging (MRI) scan revealed the presence of a tumor 
measuring 44×43×39 mm, located in right frontal 
lobe. The lesion was solid, contained a liquid com-
partment, and was surrounded by edema (Fig. 1). 
The patient had to be referred to a neurosurgery 
clinic, where he underwent tumor resection. Histo-
pathology report was unclear – possible diagnoses 
were: low grade astrocytoma or vascular lesion with 
secondary gliosis. No further treatment was applied 
and after six months of observation local recurrence 
was revealed in control MRI scan. The patient under-
went re-surgery.

Fig. 1. MRI scan – right frontal lobe tumor surrounded 
by edema

Fig. 2. Typical prominent cellular and nuclear polymor-
phism of PXA can be seen; some large cells with conspicu-
ous (and characteristic) microvacuolation of cytoplasm. HE

Fig. 3. Strong GFAP immunopositivity. GFAP

Fig. 4. Relatively monomorphic cells with abundant gen-
tly or coarsely granular cytoplasm corresponding to rare 
but aggressive form of astrocytoma known as granular cell 
astrocytoma. HE
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Fig. 5. Large and somewhat elongated astrocytes with 
glassy cytoplasm, typical for subependymal giant cell as-
trocytomas (SEGAs). HE

Fig. 6. Brain cortex invaded by tumor cells resembling oli-
godendroglioma. HE

Fig. 7. Some dispersed calcifications within the tumor. HE

Fig. 8. CT scan – subependymal calcifications in lateral 
ventricles

The histopathological examination of the resect-
ed material showed glial neoplasm of a very complex 
morphology. It was a glioma formed by large pleo-
morphic neoplastic cells, including giant cells with 
bizarre nuclei and abundant vacuolated cytoplasm 
(Fig. 2) and showing glial fibrillary acidic protein 
(GFAP) immunopositivity (Fig. 3). Some aggregates 
of lymphocytes within the tumor were also seen. This 
picture justified the diagnosis of PXA. However,  
a considerable portion of the tumor showed relatively  
monomorphic medium-sized cells with eccentric nu-
clei with prominent nucleoli and cytoplasm heavy 
loaded with eosinophilic granules (Fig. 4). This his-
tology is typical for a rare variant of astrocytoma – 
so called “granular cell astrocytoma”. Finally, a part 
of the tumor was composed of large astrocytes with 
glassy cytoplasm (Fig. 5) that resembled morpholog-
ically the cells typically occurring in subependymal 
giant cell astrocytomas (SEGAs) – very well known 
as being associated with tuberous sclerosis. Though 
PXA is a grade II glioma, granular cell astrocytoma 
is regarded as biologically more aggressive and cor-
responding to grade III. Moreover, there were also 
regions of brain cortex invaded by tumor cells in  
a form of ‘satellitosis’ and, hence, resembling oligo-
dendroglioma (Fig. 6). Some calcifications were scat-
tered among tumor cells (Fig. 7). Mitotic activity 
was not conspicuous, but there were features of ex-
tensive necrosis, which, together with “granular cell 
astrocytoma” pattern led to the diagnosis of grade III 
glioma and the PXA-type pattern was regarded as 
most characteristic for this peculiar neoplasm; how-
ever, the tumor in fact had a quite unique cellular  



183

Bourneville-Pringle syndrome – case report and review of literature

composition. No BRAF mutation was found in the 
material tested with real time – PCR test (RT-PCR). 

Following surgery, due to WHO grade and re-
currence of the disease, the patient was referred to 
radiation therapy. He received 60 Gy in 30 fractions 
to the tumor bed. Conformal radiotherapy was used. 
No significant early toxicity occurred during irradia-
tion. After completion of treatment the patient was 
followed up. CT scans were performed and revealed 
subependymal calcifications in lateral ventricles. This 
symptom is a typical phenomenon in TSC (Fig. 8).   

The patient has remained free from local recur-
rence for 5 years.

Discussion

TSC is a rare genetic disease described for the first 
time as a new medical condition by Desire-Magloire 
Bourneville in 1880 [2]. The prevalence of this dis-
ease is estimated to be 1 in 6,000 to 10,000 [3]. It is 
caused by loss-of-function mutations in TSC1 or TSC2 
genes [4]. Clinical manifestation is very variable and 
symptoms may occur in each stage of patient’s life. 
Of all phakomatoses, tuberous sclerosis is character-
ized by probably the most diverse range of tumours 
that can develop in different organs and sites. The 
most common are skin lesions,  hamartomas as well 
as malignant tumors that occur more frequently than 
in healthy individuals. Characteristic skin lesions are: 
numerous angiofibromas (Pringle tumors) covering 
face, café au lait spots, and hypomelanotic ‘ash leaf’ 
macules [5]. 75 to 85% of patients with TSC develop 
benign, hamartomatous kidney tumors (angiomyoli-
pomas) [6], which may cause disturbances in organ 
functioning and increase the risk of malignancy [7]. 
Children with TSC are diagnosed with heart rhabdo-
myomas often leading to arrhythmias [8]. Hamar-
tomatous tumors are also observed in other organs, 
including retina (retinal astrocytic hamartoma) and 
lungs (lymphangioleiomyomatosis) [9]. Typical le-
sions occurring in central nervous system are cor-
tical tubers, from which the disease is named, and 
subependymal nodules, which are usually located 
in the walls of lateral ventricles and tend to calcify, 
therefore, they can be detected in CT scan. These le-
sions, though benign, may become the basis for the 
development of malignant gliomas, mostly subep-
endymal giant-cell astrocytomas (SEGA) [10, 11].  
Diagnosis of TSC in our patient was made since typ-
ical skin lesions (angiofibromas) and subependymal 
nodules are two major diagnostic features of the dis-
ease [12]. Additionally, the patient underwent mo-
lecular tests that confirmed the presence of a muta-
tion in the TSC1 gene [4].

Pleomorphic xanthoastrocytoma is a very rare 
type of astroglial malignancy, constituting about 1% 
of all glial tumours. Differential diagnosis includes 

glioblastoma, giant-cell astrocytoma, fibrillary astro-
cytoma, anaplastic astrocytoma, malignant fibrous 
histiocytoma, vascular angioma, ganglioglioma or 
meningioma. Histopathological hallmarks of PXA 
are: nuclear and cytoplasmic pleomorphism with 
spindle cells and mononucleated or multinucleated 
giant strocytes, as well as xanthomatous cells. Vari-
ous numbers of lymphocytes and plasma cells are also 
present [13, 14]. This picture could be seen in our 
patient’s microscopic specimens.   

According to our knowledge, there is no report of 
PXA associated with tuberous sclerosis as well as no 
report of granular cell astrocytoma published so far. 
Our case represents even more complex neoplastic 
peculiarity combining PXA and granular cell astro-
cytoma with SEGA-like (as it was not in periventric-
ular location) and oligodendroglioma-like patterns. 
Although grade III glioma was diagnosed, the fol-
low-up results do not necessarily confirm the ex-
pected malignant behavior. From the practical and 
diagnostic point of view, this report emphasizes even 
stronger potential of development of extremely di-
verse morphological patterns of brain tumors in the 
course of tuberous sclerosis than was known so far; 
this has to be taken into account in histopathological 
diagnosis.  

Neurosurgery is the first-line treatment in PXA 
and granular cell astrocytoma. The role of radiother-
apy and systemic treatment is still unclear, due to the 
fact that available literature is based on small studies. 
Irradiation to dose of 30-60 Gy should be considered 
in patients after non-radical surgery [15] or in ma-
lignant, anaplastic cases of PXA [16]. In our case, 
the patient was referred to postoperative radiother-
apy because of WHO grade III, and received 60 Gy 
in 30 fractions. Application of chemotherapy in this 
tumor type is casuistic, since studies on larger group 
of patients were not performed. Prognosis in PXA is 
relatively favorable, 10-year overall- and relapse-free 
survival range from 60 to 70% [17, 18].

Conclusions

The case described above shows how variable the 
clinical course of TSC can be and why it is so import-
ant to take under consideration the possibility of de-
velopment of CNS tumors in patients suffering from 
this syndrome. PXA itself requires further studies of its 
genetics, histopathology and clinical course that could 
lead to better assessment of treatment modalities.
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