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Pestome. Maxcao: 6ona éwuoazu xam yupauouean KOPMUKAL YCMA — NIeOMOPP KCAHMOACMPOYUMOMAHUHS
(IIKA) MPT beneunapu 6a paduonocuk-namonocux KoppemsiyusaCut KIUHUK Ky3amye mucoauoa mascugnauw. Mamepuan
6a ycyanap: 60w ogpuau, KyHeul Uy, Kycuul, 60w auianuuu 8a iopuuoa 6eKapopaux Ouian mypoxcaam Kunean 4
éwnu kuz oonaza 3,0 T MPT (DWI/ADC, SWI, konmpacmau T1, ougghyzuon-menzop mpaxmozpaus), MUKposicappoxiux
amanuému, UCMON0SUK 60 UMMYHOSUCMOKUMEGUI mexwiupysnap ymrkazuiou. Hamuocanap: MPToa yne newona-mena
coxacuHuHe iamepan Kucmaapuoa 5,8 x5,7 % 6,4 cm ynruamau, acocan Kucmos, nepughepux conud KOMNOHeHm.IU, HOMeKUC
nepugepux KOHmMpacmiaHyeuu, SKKoI 8a302eH WUl 8a Macc-3¢gexm ounan Kewysuu Kopmuko-cyoOKopmuKai Xocuia
anuxnanou. Yema cybmoman onu6 mawnanou. T'ucmonozux ea ummynozucmoxumésuti mexuupyeoa GFAP, Olig2 sa
CD34 mycoam, IDHI 6a BRAF V600E manghuii, Ki-67 maxmunan 35% Oynean yema anuxnanu6, [1IKA, CNS WHO grade
3 (ICD-0 9424/3) mawxucu Kytunou,; onepayusoan Keturn advioganm wyp mepanuscu ymrazunou. Xynoca.: 6oranrapoa
Oow MuAHUHZ UUPUK F03a Jcotinawean Kucmo3 xocunarapuoa I[IKAnu ougghepenyuan mawixucea Kupumuii i03um,
skynutl mawxuc MPT maviymomaapunu 2ucmonocux 6a UMMYHOSUCTIOKUMEBULL HATRUICATIAD OULAH OUP2ATUKOA MATKUH
KUauwHu manad smaou.

Kanum cyznap: nieomopg kcanmoacmpoyumoma, Kyn napamempiu Hetposu3yaiu3ayusl, KUCMo3-coaud Xocuid,
UMMYHOUCTOKUMEBUL MEKUUPYE, PAOUOIOSUK-NAMON02UK KOPPENAYUSL.

Abstract. Aim: to describe the MRI features and radiologic—pathologic correlation of a rare paediatric cortical
tumour, pleomorphic xanthoastrocytoma (PXA), using a clinical case. Materials and methods: a 4-year-old girl present-
ing with headache, nausea, vomiting, dizziness and gait instability underwent 3.0 T MRI (DWI/ADC, SWI, contrast-en-
hanced T1, diffusion tensor tractography), microsurgical resection, and histological and immunohistochemical examina-
tion. Results: MRI showed a 5.8%5.7x6.4 cm predominantly cystic cortico-subcortical mass in the lateral right frontopa-
rietal region with a peripheral solid component, irregular peripheral enhancement, marked vasogenic oedema and mass
effect. Subtotal resection was performed. The tumour was positive for GFAP, Olig2 and CD34 and negative for IDH1
and BRAF V600E, with a Ki-67 index of approximately 35%; PXA, CNS WHO grade 3 (ICD-O 9424/3), was diagnosed,
and adjuvant radiotherapy was given. Conclusion: PXA should be included in the differential diagnosis of large
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superficial cystic cerebral masses in children; the final diagnosis requires interpretation of MRI findings together with

histological and immunohistochemical data.

Keywords: pleomorphic xanthoastrocytoma, multiparametric neuroimaging, cystic-solid mass, immunohistochem-

istry, radiologic—pathologic correlation.

Pleomorphic xanthoastrocytoma (PXA) is a rare
circumscribed astrocytic tumour that occurs in young
people and corresponds to CNS WHO grade 2 or 3 [2].
It accounts for less than 1% of all astrocytic tumours,
and its frequency is roughly one-tenth that of pilocytic
astrocytoma [3]. PXA typically affects children and
young adults, especially in the second decade of life;
most tumours are superficial and involve the cortex
and meninges [3]. PXA is most commonly found in the
temporal lobe, and seizures are the most frequent
presenting symptom. Histologically, PXA and
anaplastic PXA are distinguished, differing in grade,
malignancy and prognosis. Surgery is the treatment of
choice, and total resection is usually associated with a
favourable prognosis.

On imaging, PXA typically appears as a cortical
tumour with a cystic component and strong contrast
enhancement, particularly in the temporal lobe. Slow
growth may be suggested by the absence of
surrounding oedema and by scalloping of the adjacent
bone; a dural tail indicates reactive dural involvement,
whereas calcifications are infrequent [7]. We report a
case of PXA, CNS WHO grade 3, in a 4-year-old girl,
focusing on the MRI findings, the main imaging
differential diagnoses and the correlation with the
pathological diagnosis.

Aim of the study: to describe the MRI features
and radiologic—pathologic correlation of pleomorphic
xanthoastrocytoma, CNS WHO grade 3, in a young
child.

Case presentation. A 4-year-old girl presented
with a several-month history of headaches, nausea,
vomiting, dizziness and gait instability. The
neurological symptoms progressed despite initial
conservative outpatient treatment. Brain MRI revealed
a large right hemispheric lesion, and the patient was
referred to a neurosurgical centre.

Imaging findings. MRI of the brain was
performed on a 3.0 T Magnetom Vida system
(Siemens Healthineers, Erlangen, Germany). The
protocol  included sagittal  three-dimensional
magnetisation-prepared rapid gradient echo, dark-
fluid T2-weighted imaging, axial and coronal T2-
weighted turbo spin-echo imaging, diffusion-weighted
imaging with apparent diffusion coefficient maps,
susceptibility-weighted imaging, three-dimensional
time-of-flight angiography, post-contrast T1-weighted
imaging after intravenous administration of 20.0 mL
of Magnilek, and diffusion tensor tractography.
Imaging (24.09.2025) demonstrated an irregularly
rounded cystic-solid lesion with relatively clear,

uneven contours, centred in the lateral parts of the right
frontoparietal region and compressing the posterior
horn of the right lateral ventricle, measuring
approximately 5.8x5.7x6.4 cm (Fig. 1). Marked mass
effect was present: the adjacent regions of the right
hemisphere were compressed, with zones of perifocal
vasogenic oedema and a leftward midline shift of
approximately 7 mm.

The solid portions of the lesion were
predominantly hypo- to isointense on T1-weighted
images and heterogeneously intermediate to
hyperintense on T2-weighted images, whereas the
cystic component had low signal characteristics.
Diffusion-weighted imaging showed a slightly
hyperintense signal in the solid component with mild
peripheral oedema. After contrast administration,
moderate enhancement of the solid component and of
the walls of the cystic component was noted. In the
subcortical and periventricular white matter of both
hemispheres, asymmetric single round foci (about 3
mm in diameter) with indistinct margins,
homogeneously hyperintense on T2-weighted and T2
dark-fluid images, were identified. Diffusion tensor
tractography  demonstrated  displacement  and
compression of the superior fronto-occipital
fasciculus, corticopontine tract, anterior thalamic
radiation, superior longitudinal fasciculus, posterior
limb and retrolenticular part of the internal capsule,
corticospinal tract, superior thalamic radiation and
stria terminalis (Fig. 2).

Surgical treatment and follow-up. On 7
October 2025 the patient underwent right fronto-
temporal craniotomy with subtotal resection of the
cystic-solid mass. The postoperative course was
uneventful, and early postoperative imaging showed
no acute complications. Follow-up MRI on 5
November 2025 revealed postoperative changes with
residual enhancing tumour tissue in the surgical bed:
an irregularly shaped postoperative cystic area
measuring 2.8x1.9x2.9 cm with a small zone of
peripheral oedema, heterogeneous signal and intense
uneven peripheral enhancement (Fig. 4). Areas of
linear signal loss spreading in a fan-like pattern from
the deep structures to the cortex, measuring 2.7x1.7
cm and 1.4x0.6 cm, with peripheral gliosis and
moderate peripheral enhancement, were also detected.
Spinal MRl did not reveal leptomeningeal
dissemination or metastases. Given the diagnosis of
PXA, CNS WHO grade 3, and residual disease,
adjuvant radiotherapy was administered.
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Fig. 1. Preoperative MRI: predominantly cystic cortico-subcortical mass with a solid component, peripheral
enhancement and extensive vasogenic oedema
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Fig. 2. Preoperative MR tractography: displacement and distortion of the adjacent Whte—matter tracts (A-C)

Histopathological findings. The tumour tissue
contained numerous bizarre giant xanthomatous cells
with one or more large nuclei, intracellular vacuoles
and well-defined light cytoplasm. The neoplasm
formed solid sheets; the nuclei were predominantly
hyperchromatic, oval and irregular, with pronounced
pleomorphism, multinucleated giant cells and
increased mitotic activity. Extensive necrosis,

moderate endothelial proliferation and focal lymphoid
infiltration were noted (Fig. 3).
Immunohistochemically, the tumour was positive for
GFAP, Olig2 and CD34 and negative for IDH1 and
BRAF V600E; the Ki-67 proliferation index was
approximately 35%. The final diagnosis was
anaplastic PXA, CNS WHO grade 3 (ICD-0 9424/3).
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Fig. 3.

istopathological findings: pleomorphic tumour cells with hyperchromatic irregular nuclei and

multinucleated giant cells
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Fig. 4. Postoperative MRI after subtotal resection: A —axial T2WI, B — axial FLAIR, C — DWI, D — post-
contrast TIWI

Discussion. PXA accounts for less than 1% of
primary intracranial tumours. Histologically, it is
characterised by numerous pleomorphic giant cells,
spindle cells and foamy (xanthomatous) cells
expressing glial fibrillary acidic protein, a reticulin
network and eosinophilic granular bodies [6, 8]. The
tumours are located superficially, involve the
meninges and may originate from subpial astrocytes;
rarely they arise in the cerebellum, spinal cord or
retina, but most are found in the cerebral hemispheres.
In the current WHO CNS classification, PXA
corresponds to CNS WHO grade 2 or 3; up to 20% of
tumours progress to a higher grade, and the main
feature of anaplasia is high mitotic activity (5 or more
mitoses per 10 high-power fields).

PXA is a tumour of the young (about 60% of
cases occur before the age of 18), without sex
predominance. These slow-growing tumours typically
cause long-standing seizures, headaches and dizziness.
More than 70% of patients survive 10 years after
diagnosis, but progression to less differentiated
tumours is possible. Surgery is the treatment of choice:
total resection gives the best results, and repeat
resection is required for recurrence [5]. Chemotherapy
and radiotherapy may be used for unresectable
tumours and for primary or recurrent anaplastic PXA,
but their efficacy has not been proven; the extent of
initial resection and mitotic activity are the main
predictors of survival.

On imaging, PXA is a supratentorial cystic
tumour at the periphery of the cerebral hemisphere
(60%) with a solid component adjacent to the
meninges; the solid nodule enhances after contrast
administration, and a dural tail may be present (70%).
An arc-shaped defect of the adjacent inner table of the
skull may be seen. The tumours are most often located
in the temporal, frontal and parietal lobes but may
occur anywhere in the cerebral hemispheres, including
the ventricles. Tumour size and the degree of
enhancement vary; calcifications and haemorrhages
are infrequent. The signal of the solid component
varies, whereas the cyst usually follows cerebrospinal
fluid on all sequences. Parenchymal invasion,
metastases and necrosis occur rarely.

The tumour is removed as completely as
possible; after complete removal, only serial MRI is
required to monitor for regrowth, and repeat surgery
may be performed if a residual tumour grows or recurs
[1]. Gross total resection usually eliminates seizures;
radiotherapy may be considered but does not influence
long-term outcomes. In our patient, the Ki-67 index of
approximately 35% indicated high proliferative
activity and an unfavourable prognosis, and the
absence of the BRAF V600E mutation may limit the
potential response to targeted therapy.

The main radiological differential diagnosis
includes other cortical tumours. Ganglioglioma is
among the closest differentials: both lesions occur at a
young age and may appear as a superficial cystic-solid
mass; a partially cystic mass with an enhancing mural
nodule is seen in about 45% of cases, but enhancement
is often less prominent, calcification is present in about
50%, and the dural tail sign is absent.
Dysembryoplastic  neuroepithelial  tumours are
predominantly cortical, well circumscribed and have a
characteristic ~ «bubbly»  appearance  without
enhancement. Desmoplastic infantile ganglioglioma
manifests as a very large cystic-solid hemispheric
mass (usually more cystic, with a mural nodule)
involving both the cortex and meninges, most often in
the frontal and parietal lobes. Pilocytic astrocytoma
(CNS WHO grade 1) typically appears as a cyst with
an enhancing mural nodule, often adjacent to the
ventricular system [4].

Conclusions. Pleomorphic xanthoastrocytoma,
CNS WHO grade 3, should be included in the

differential diagnosis of large superficial cystic
cerebral masses in children.

Superficial cortico-subcortical location, a
predominant cystic component, peripheral

enhancement and extensive vasogenic oedema without
marked diffusion restriction on MRI may suggest the
diagnosis; definitive diagnosis requires
histopathological and molecular analysis according to
the current WHO CNS criteria. This case illustrates the
importance of radiologic—pathologic correlation in the
evaluation of rare paediatric brain tumours.
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IVTEOMOP®HAA KCAHTOACTPOIIHTOMA, CNS

WHO GRADE 3, Y YETBIPEXJIETHEI' O PEFEHKA:

PAJTHOJIOT O-ITATOJIOTHYECKAS KOPPETALIHA
PEJIKOH KOPTHKAJIbHOH OIIYXOIH

Iicypaesa H.M., A60yxanumosa X.B., Xonmupzaes M.A.,
Aboysaxobosa K.M.

Pesrome. Lenv: onucamo MPT-npusnaxu u paouo-
J1020-NAMON02UYECKVIO KOPPENAYUIO peOKOl KOPMUKATLHOU
ONYXONU OemcKo20 603pacma — NACOMOPHHOU KCaHMOo-
acmpoyumomwl (IIKA) — na npumepe kiunuueckozo Habio-
Oenus. Mamepuan u memoovl: 0egouke 4 em, NOCMynug-
wetl ¢ 20106HOU OOAbIO, MOWHOMOL, PEOMOU, 20/I080KPY-
JHCeHUeM U HeyCMOUYyU80CMbI0 NOX0OKU, gbinoiHeHvl MPT
3,0 Tn (DWI/ADC, SWI, Tl ¢ koumpacmuposanuem, oug-
@y3uonHo-men30pHas mpaxmozpagus), MUKpoxupypeuve-
CKoe yoalieHue ONyXoiu, 2UCMONIOZUYecKoe U UMMYHO2U-
cmoxumuyeckoe ucciedosanus. Pezynemamel: no oanuwvim
MPT ¢ namepanvhbix omoenax npagou 10OHO-MeMeHHOU
obnacmu BuISIBIEHO NPEUMYUECMBEEHHO KUCMO3HOE KOp-
MUKO-CYOKOPMUKATbHOE obpa3zosaHue pazmepom
5,8%5,7%6,4 cm ¢ nepughepuyeckum CONUOHBIM KOMNOHEH-
MoMm, HepasHOMEPHBIM nepughepuyecKkum KOHMpacmuposa-
HUeM, 8bIPANHCEHHBIM BA302EHHBIM OMEKOM U MAcCC-IPeK-
mom. Buinonneno cyomomansvnoe yoanenue onyxonu. Ony-
xomv 6vita GFAP-, Olig2- u CD34-nonoscumenviotl,
IDH1- u BRAF V600E-ompuyamenvrou, undexc Ki-67 —
okono 35%, ycmanoenen ouaernos IIKA, CNS WHO grade 3
(ICD-0 9424/3), nposedena adviosanmuas iyuesas mepa-
nusa. Beisoowi: IIKA cnedyem sxnouams 6 ougghepenyuans-
HbILL PO KPYNHLIX NOBEPXHOCMHO PACNONONCEHHBIX KU-
CMO3HBIX 00PA308aHUIL 20JI06HO20 MO32a Y Oemeli, OKOHYA-
MenbHblll OUACHO3 mpebyem CO8MeCHHOU UHMePRpemayuy
Oannvix MPT, cucmonocuyuecko2o u uMmyHo2UCMOXUMUYe-
CKO20 UCCAE008AHUI.

Knrouesvte cuosa: nreomopunas
KCAHmMoacmpoyumomd, Mynbmunapamempuyeckas
Helposuzyanu3ayus, KUCMO3HO-CONUOHOe 006pazosanue,
UMMYHOUCIOXUMUYECKOe — UCCe008aHue,  paouoio2o-
namono2uyecKas Koppeiayus.
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