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ORIGINAL RESEARCH
ADULT BRAIN

Identification of BRAF p. V600E-Mutant and Wild-Type by
MR Imaging in Pleomorphic Xanthoastrocytoma and

Anaplastic Pleomorphic Xanthoastrocytoma
W. Huang, J. Cai, N. Lin, Y. Xu, H. Wang, Z. Wu, and D. Kang

ABSTRACT

BACKGROUND AND PURPOSE: Compared with BRAF p. V600E wild-type pleomorphic xanthoastrocytoma, BRAF p. V600E-mutant pleo-
morphic xanthoastrocytoma showed a higher survival rate. In this study, we focused on finding preoperative MR imaging differences
between BRAF p. V600E mutant and wild-type in pleomorphic xanthoastrocytoma and anaplastic pleomorphic xanthoastrocytoma.

MATERIALS AND METHODS: Twenty-three patients with pathologically confirmed pleomorphic xanthoastrocytoma or anaplastic
pleomorphic xanthoastrocytoma in our hospital were retrospectively analyzed from January 2015 to December 2020. They were di-
vided into a BRAF p. V600E-mutant group (including 6 pleomorphic xanthoastrocytomas and 5 anaplastic pleomorphic xanthoastro-
cytomas) and a wild-type group (including 8 pleomorphic xanthoastrocytomas and 4 anaplastic pleomorphic xanthoastrocytomas).
The preoperative MR imaging characteristics of these groups were statistically compared.

RESULTS: The wild-type pleomorphic xanthoastrocytoma group presented with more aggressive conventional and advanced MR
imaging features than the mutant pleomorphic xanthoastrocytoma group, including greater mean maximum tumor diameter (3.1
[SD, 0.9] cm versus 1.7 [SD, 0.4 ] cm, P, .05), more frequent heterogeneous contrast enhancement of solid portions (100% versus
0%, P, .001), more obvious peritumoral edema (mean, [2.1 SD, 0.7] cm versus 0.6 [SD, 0.2] cm, P, .01), and lower mean minimum rel-
ative ADC (896 [SD, 86] versus 988 [SD, 73], P, .05) and mean relative ADC (1060 [SD, 159] versus 1248 [SD, 116], P, .05) on DWI.
However, there was no significant difference in either conventional or advanced MR imaging features between the wild-type ana-
plastic pleomorphic xanthoastrocytoma group and the mutant anaplastic pleomorphic xanthoastrocytoma group.

CONCLUSIONS: Neurosurgeons should carefully interpret MR images before an operation and select appropriate surgical strategies
according to genotype prediction.

ABBREVIATIONS: ADCmean ¼ mean relative ADC; ADCmin ¼ minimum relative ADC; APXA ¼ anaplastic pleomorphic xanthoastrocytoma; PXA ¼ pleomor-
phic xanthoastrocytoma; WHO ¼ World Health Organization

P leomorphic xanthoastrocytoma (PXA) is an infrequent glioma
affecting 1% of patients with brain tumors, thought to originate

from subpial astrocytes or their precursors and usually occurring in
children and adolescents.1 PXA was first described by Kepes et al,2

in 1979. In 1993, it was officially included in the World Health
Organization (WHO) Classification System for Tumors of the
Central Nervous System as a grade II tumor.3 Although PXA
is classified as a WHO grade II tumor, “PXA with anaplastic fea-
tures” comprise 15%–50% of these lesions.4-7 According to the
2016 WHO classification system, PXA is divided into 2 distinct
entities based on histopathologic characteristics: WHO grade II
PXA and WHO grade III anaplastic PXA (APXA).8,9 APXA is
defined as the presence of 5 mitoses per 10 high-power fields.
Patients with PXA can undergo only total resection, while patients
with APXA require total resection and adjuvant therapy.5,10 In
addition, APXA has been reported to have a worse prognosis than
PXA, with a 5-year overall survival rate of 57.1%.5,11,12

The most frequently found mutant gene in PXA is BRAF p.
V600E, which encodes an intracellular component of the MAPK
pathway.13-16 BRAF p. V600E-mutants were found in 70% of
typical PXAs but appeared less commonly in APXA (17%–
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65%).5,13,17,18 BRAF p. V600E-mutant may divide these tumors
into 2 clinically relevant subsets, both associated with natural
history and response to treatment.19 Compared with the wild-
type, BRAF p. V600E-mutant PXA showed a higher survival
rate.5,20,21 BRAF p. V600E-mutant PXA has also shown a
response to BRAF-targeted therapy,22 though no prospective
comparative trials have been conducted in this patient
population.

APXA can present with more aggressive conventional and
advanced MR imaging features, mimicking high-grade astrocytoma
at initial diagnosis, than PXA.23 However, there have been few
reports on the MR imaging characteristics of PXA with BRAF p.
V600E-mutant, especially its differentiation from BRAF p. V600E
wild-type PXA. Therefore, the purpose of this study was to investi-
gate the MR imaging characteristics of BRAF p. V600E-mutant
PXA and BRAF p. V600E wild-type PXAs to determine whether
there are differences in the imaging characteristics of these 2 entities
to aid in planning a treatment strategy and predicting prognosis.

MATERIALS AND METHODS
Case Selection
The study was approved by the Branch for Medical Research and
Clinical Technology Application, Ethics Committee of the First
Affiliated Hospital of Fujian Medical University and informed
consent was signed. Of 317 astrocytic tumor cases from January
2015 to December 2020, twenty-eight (0.89%) with diagnoses
containing the term “pleomorphic xanthoastrocytoma” or “ ana-
plastic pleomorphic xanthoastrocytoma” on first surgical resec-
tion were extracted. Three (of 28) cases lacked MR imaging data
before the first operation and were excluded. Twenty-five adult
patients with PXA were included in this study, and a review of all
their clinical and radiologic records was performed. The analyzed
clinical information included sex, age, and symptoms (seizures,
increased intracranial pressure, and neurologic deficits). These
data were obtained from the electronic medical record system.

Histopathologic and Molecular Sequencing
Paraffin-embedded tumor tissue was cut into 4-mm sections and
stained with H&E, and 10-mm sections were used for molecular
sequencing. All histologic specimens were reviewed by our insti-
tutional neuropathologist (with 15 years of experience in neuro-
pathology), who reclassified PXA (WHO grade II) and APXA
(WHO grade III) according to the 2016 WHO classification of
central nervous system tumors and the Consortium to Inform
Molecular and Practical Approaches to CNS Tumor Taxonomy
(cIMPACT-NOW) update 6.24 The diagnostic criteria included
tumors demonstrating a relatively solid growth pattern composed
of spindle-shaped, pleomorphic, and multinucleated cells associ-
ated with both pale and bright eosinophilic granular bodies to be
diagnosed as PXA. Anaplastic features, which included a mitotic
index of 5 of 10 high-power fields with or without necrosis and en-
dothelial proliferation, were diagnosed as APXA. Twenty-five
patients were studied. Of these, 10 PXA and 13 APXA specimens
were confirmed. We excluded 2 cases: One was reclassified as “dif-
fuse astrocytoma, IDH wild-type with pleomorphic/PXA-like fea-
tures,” and the other was previously diagnosed as “pleomorphic
xanthoastrocytoma with anaplastic features” and reclassified as

“giant cell glioblastoma.” All 23 cases were available for molecular
sequencing. Molecular analyses were performed to test the pres-
ence of the BRAF p. V600E-mutant, which was confirmed by
sequencing. Of these, 11 BRAF p. V600E-mutant PXAs (including
6 cases of PXA and 5 cases of APXA) and 12 BRAF p. V600E wild-
type PXAs (including 4 cases of PXA and 8 cases of APXA) were
confirmed.

Preoperative MR Imaging Techniques
All patients underwent MR imaging on 3T scanners (Magnetom
Verio or Magnetom Skyra; Siemens) or a 1.5T scanner (Signa
TwinSpeed; GE Healthcare). The retrospective nature of this
study resulted in variability in MR images and imaging protocols.
Conventional MR imaging protocols included an axial T2-
weighted sequence, nonenhanced axial and sagittal T1-weighted
sequences, and 3 orthogonal plane contrast-enhanced T1-
weighted sequences. An FOV of 22 cm2, imaging matrix of 256 �
256, and section thickness of 5mm were uniformly applied in all
sequences.

DWI was performed in 10 patients with PXA and 13 patients
with APXA using an axial echo-planar sequence according to the
following technique parameters: TR/TE= 8200/102ms, FOV¼
22 � 22 cm, section thickness/gap¼ 5/1mm, diffusion gradient
encoding ¼ b ¼ 0, 1000 s/mm2. The diffusion gradient was used
in 3 orthogonal directions. ADC maps were automatically calcu-
lated using a monoexponential model.

MR Imaging Analysis
All images were reviewed in consensus by 2 radiologists (readers 1
and 2 with 20 and 8 years of experience in neuroimaging, respec-
tively) to make a factual comparison and minimize the confound-
ing effects. The readers were blinded to tumor histology and
recorded the following tumor characteristics: 1) tumor location
(frontal, occipital, temporal, or parietal; superficial or deep); 2) tu-
mor size (largest diameter, in centimeters); 3) the presence of cystic
degeneration; 4) enhancement characteristics of the solid compo-
nent (heterogeneous or homogeneous); 5) the presence and degree
of peritumoral edema (largest diameter, in centimeters); 6) lepto-
meningeal contact; and 7) the presence of restricted diffusion,
defined as high signal on DWI and corresponding low signal on
ADCmaps compared with contralateral normal brain parenchyma.

Tumor size was defined by the maximum diameter as meas-
ured on contrast-enhanced T1WI. The extent of peritumoral
edema was defined by a region of very bright signal intensity on
T2 surrounding the enhanced tumor on contrast-enhanced
T1WI. The tumor location was defined as main lobe involvement
when.1 lobe was involved.

For quantitative ADC evaluation, MR images were postpro-
cessed as follows: 1) identification of the axial DWI and corre-
sponding ADC image section displaying the lowest ADC values
within solid tumor tissue components; 2) definition of a circular
ROI of 6-mm diameter, manually drawn within the perceived
lowest ADC solid tumor component, recording the minimum
relative ADC (ADCmin) and mean relative ADC (ADCmean)
values of this tumoral ROI (the ROI was systematically moved
within the solid tumoral area, as depicted by conventional MR
imaging, to measure regions with the lowest ADC values); 3)
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definition and assessment of the reference region minimum and
mean ADC values, by placing a similar ROI on the normal-appear-
ing thalamus (because it is a readily identifiable structure on ADC
maps and is considered generally resistant to changes related to hy-
drocephalus);25 and 4) finally, the mean and minimum ADC values
of the tumoral ROIs with the lowest ADC value were normalized
with their corresponding reference region, obtaining ADCmean
and ADCmin. This computation was performed because ADC val-
ues of normal brain vary with age,26 and the contrast achieved
between tumor and surrounding tissue depends on this ratio; at the
same time, this computation allowed data comparison of brain MR
imaging performed with different scanners.

Statistical Analysis
The normality of all continuous parameters was initially assessed
using the Kolmogorov-Smirnov test. Characteristics of the patients
were summarized with means or medians and SDs or ranges for
continuous data (as appropriate) and with frequencies and percen-
tages for categoric data. The Fisher exact test was used to assess the
differences in the categoric variables (age, sex, location, cystic
degeneration, enhancement characteristics, and leptomeningeal
contact) between the different groups. The Mann–Whitney U test
was used to assess the differences in continuous variables (edema,
tumor size, and ADC values) between the different groups because
they did not conform to the normal distribution.

The MR imaging differences between the BRAF p. V600E-
mutant PXA group and the BRAF p. V600E wild-type PXA group
and the BRAF p. V600E-mutant APXA group and the BRAF p.
V600E wild-type APXA group were statistically analyzed. Statistical
analysis was performed with the Statistical Package for the Social
Sciences (SPSS 24.0 Version for Windows; IBM). All reported P val-
ues were double-tailed, and P values less , .05 were regarded as
statistically significant.

RESULTS
Clinical Data and Conventional
MR Imaging
According to molecular analysis, 10
cases of PXA were divided into a
BRAF p. V600E-mutant PXA group
(n¼ 6) and a wild-type PXA group
(n¼ 4); 13 cases of APXA were di-
vided into a BRAF p. V600E-mutant
APXA group (n¼ 5) and a wild-type
APXA group (n¼ 8). Clinical data,
molecular analysis, location, and con-
ventional imaging features of PXA
and APXA are summarized in Table 1.
All 23 tumors were in the supratento-
rial region. Eight PXAs (8/10, 80%)
and 11 APXAs (11/13, 84.6%) were su-
perficial (on the surface of the brain
parenchyma). There was no significant
difference in tumor location between
the PXA and APXA groups. The pres-
ence of heterogeneous enhancement of
solid portions was observed less fre-
quently in patients with PXA than in

patients with APXA (4/10 versus 11/13, P, .001). Leptomeningeal
contact was seen in 8 PXA cases and 11 APXA cases. In preopera-
tive images, the lesion was significantly larger in patients with
APXA than in patients with PXA (mean, 3.2 [SD, 0.6] cm versus
2.2 [SD, 0.9] cm, P, .01). The average maximum diameter of peri-
tumoral edema in the APXA group was larger than the average
maximum diameter of peritumoral edema in the PXA group (2.1
[SD, 0.9] cm versus 1.2 [SD, 0.8] cm, P¼ .021) (Fig 1).

Table 2 and Table 3 summarize the clinical data, localiza-
tion, and conventional imaging features of BRAF p. V600E
subtypes of PXAs and APXAs, respectively. There was no sig-
nificant difference in location between the BRAF V600E mu-
tant and wild-type groups for either PXAs or APXAs. In
preoperative images, the presence of heterogeneous enhance-
ment of solid portions was observed less frequently in patients
with BRAF p. V600E-mutant PXA than in patients with wild-
type PXA (0/6 versus 4/4, P, .001). However, there was no
significant difference in the presence of heterogeneous
enhancement of the location of solid portions between the 2
groups in APXAs (5/5 versus 6/8, P¼ .359). The mean tumor
size (the maximum diameter represents the size of the tumor)
was significantly larger in patients with BRAF p. V600E wild-
type PXA than in patients in the group with mutant PXA (3.1
[SD, 0.9] cm versus 1.7 [SD, 0.4] cm, P¼ .038). The maximum
diameter of peritumoral edema in the BRAF p. V600E wild-
type PXA group was significantly larger than the mutant PXA
group (mean, 2.1 [SD, 0.7] cm versus 0.6 [SD, 0.2] cm,
P, .01). However, there was no significant difference in either
mean tumor size (3.3 [SD, 0.7] cm versus 3.2 [SD, 0.5] cm,
P¼ .943) or the mean maximum diameter of peritumoral
edema (2.4 [SD, 0.9] cm versus 1.8 [SD, 0.4] cm, P¼ .3)
between the BRAF p. V600E-mutant type APXA group and the
wild-type APXA group (Fig 2).

Table 1: Demographic data and conventional MR imaging characteristics of PXA and
APXA

PXA APXA P Value
Clinical data
Male sex (No.) (%) 3 (30%) 6 (46.1%) .363
Mean age (yr) 34 (SD, 10) 41 (SD, 10) .232

Presenting symptoms (No.) .899
Seizures 6 9
Headache or increased ICP 2 2
Neurologic deficit 2 2

BRAF p. V600E-mutant 6 (60%) 5 (38.5%) .273
Location (No.) .526
Frontal lobe 0 3
Temporal lobe 5 5
Occipital lobe 1 1
Parietal lobe 2 3
Insula 2 1
Superficial location (No.) (%) 8 (80%) 11 (84.6%) .596

Conventional MR imaging
Mean size (cm) 2.2 (SD, 0.9) 3.2 (SD, 0.6) ,.01
Presence of cystic degeneration (No.) (%) 6 (60%) 9 (69.2%) .490
Peritumoral edema (mean) (cm) 1.2 (SD, 0.8) 2.1 (SD, 0.9) .021
Heterogeneous enhancement (No.) (%) 4 (40%) 11 (84.6%) ,.001
Leptomeningeal contact (No.) (%) 8 (80%) 11 (84.6%) .596

Note:—ICP indicates intracranial pressure.

AJNR Am J Neuroradiol �:� � 2021 www.ajnr.org 3



Advanced MR Imaging Findings
Table 4 and Figure 3 summarize the features of PXAs and APXAs
with DWI. Both mean ADCmin values (755 [SD, 77] versus 951
[SD, 88]; P, .001) and ADCmean values (956 [SD, 106] versus
1173 [SD, 159], P, .001) were significantly lower in the whole
APXA group than in the PXA group. Both mean ADCmin values
(896 [SD, 86] versus 988 [SD, 73], P, .05) and ADCmean values
(1060 [SD, 159] versus 1248 [SD, 116], P, .05) were significantly
lower in the whole group of BRAF p. V600E wild-type PXA than in
mutant-PXA group. However, there was no significant difference
in mean ADCmin (750 [SD, 73] versus 762 [SD, 92], P¼ 1) and

ADCmean (974 [SD, 92] versus 925
[SD, 131], P¼ .724) values between the
2 groups in APXAs (Fig 4, Tables 5
and 6). Representative cases are shown
in Figure 5.

DISCUSSION
To the best of our knowledge, few stud-
ies have evaluated and compared the
imaging features of BRAF p. V600E
wild-type PXA and BRAF p. V600E-
mutant PXA. Our results show that
PXAs with BRAF p. V600E wild-type
show more aggressive MR imaging
features than those with the BRAF p.
V600E-mutant according to MR imag-
ing features, namely, larger tumor size,
more heterogeneous contrast enhance-
ment, obvious peritumoral edema, lower
ADCmin, and lower ADCmean ratio
on DWI.

PXA is histologically classified as a
grade II astrocytoma according to the
2016 WHO classification of the central
nervous system.8 The outcomes in
cases of PXAs are relatively favorable,

with 5- and 10-year overall survival rates of 75%–81% and 67%–
70%, respectively, after total resection.7,27 APXA is more likely to
be derived from a previous PXA with the development of anaplas-
tic histologic features.28 In the present study, APXA accounted for
56.5% of PXAs and showed anaplastic features. Findings compara-
ble with the results reported by Hirose et al6 were that approxi-
mately 50% of PXAs showed anaplastic features.

The BRAF p. V600E-mutant is a distinctive genomic alteration
of PXA and APXA.17,29,30 Previous studies demonstrated that
BRAF p. V600E-mutant status is an independent prognostic factor

FIG 1. Boxplots representing tumor size and the presence and degree of peritumoral edema of PXA and APXA. A significant difference (P, . 05)
between PXA and APXA is demonstrated with both tumor size and the presence and degree of peritumoral edema.

Table 2: Demographic data and conventional MR imaging characteristics of BRAF p.
V600E-mutant and BRAF p. V600E wild-type PXA

BRAF p. V600E-
Mutant PXA

BRAF p. V600E Wild-
Type PXA

P
Value

Clinical data
Male sex (No.) (%) 2 (33.3%) 1 (25%) .667
Mean age (yr) 32 (SD, 8.6) 37(SD, 13) .762

Presenting symptoms (No.) .870
Seizures 4 2
Headache or increased ICP 1 1
Neurologic deficit 1 1

Location (No.) .405
Frontal lobe 0 0
Temporal lobe 3 2
Occipital lobe 0 1
Parietal lobe 2 0
Insula 1 1
Superficial location (No.) (%) 4 (66.6%) 4 (100%) .333

Conventional MR imaging
Mean size (cm) 1.7 (SD, 0.4) 3.1 (SD, 0.9) .038
Presence of cystic degeneration
(No.) (%)

2 (33.3%) 4 (100%) .071

Peritumoral edema (mean) (cm) 0.6 6 0.2 2.1 6 0.7 ,.01
Heterogeneous enhancement
(No.) (%)

0 (0%) 4 (100%) ,.001

Leptomeningeal contact (No.) (%) 6 (100%) 2 (50%) .03

Note:— ICP indicates intracranial pressure.
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after adjusting for anaplasia, age, sex, and initial symptoms.12 In
the present study, approximately 60% of PXAs and 38.4% of
APXAs showed a BRAF p. V600E-mutant, findings comparable
with the results reported by Dias-Santagata et al13 that BRAF p.
V600E-mutants are found in 70% of typical PXAs but appear less
commonly in APXAs.

Most large case series have reported no sex predilection.
However, the proportion of women in our series was much
higher than the proportion of men. PXA most frequently
occurred in young adults in our study, consistent with previous
studies.1,5,27 APXA was reported to be more common in older
adults with a median age of 40–65 years.31-33 In our series, 9 of 13
patients with APXA were middle-aged adults with a mean age of

44.67 years at their first presentation, which is consistent with
findings in previous studies.27

The most common tumor location of PXA was the temporal
lobe (50.0%), which is in accordance with findings in previous stud-
ies.34,35 Our results show that the principal initial manifestation was
seizures, which were observed in 60% and 69.2% of patients with
PXA and APXA, respectively. These results correspond to findings
that seizures were obviously related to tumor involvement of the
temporal lobe in PXA.12 Almost all PXA and APXA tumors in our
series showed a superficial location in the cerebral hemispheres
with leptomeningeal contact. Both PXA and APXA are believed to
develop from subpial astrocytes, which partly explains why these 2
tumors preferably arise from superficial cortical sites.2

In our study, we found that APXA
shows more aggressive MR imaging
features than PXA, namely, larger tu-
mor size, more heterogeneous contrast
enhancement, and obvious peritu-
moral edema, consistent with previ-
ously reported findings.23 BRAF p.
V600E-mutant PXAs have been
reported to show histologic heteroge-
neity and display pleomorphic giant
cells, xanthomatous changes, and fas-
cicular and storiform growth pat-
terns.13 Purkait et al36 also proposed
the possibility of a morphologic spe-
ctrum of BRAF p. V600E-mutant
tumors with astroblastoma at one end
and PXA at the other. We found that
BRAF p. V600E wild-type PXA showed
significantly different imaging charac-
teristics from mutant PXA, including
larger tumor size, more heterogeneous
contrast enhancement, and obvious
peritumoral edema, which suggests that

Table 3: Demographic data and conventional MR imaging characteristics of BRAF p.
V600E-mutant and BRAF p. V600E wild-type APXA

BRAF p. V600E-
Mutant APXA

BRAF p. V600E
Wild-Type APXA

P
Value

Clinical data
Male sex (No.) (%) 3 (60%) 3 (37.5%) .413
Mean age (yr) 33 (SD, 13) 43 (SD, 6) .284

Presenting symptoms (No.) .850
Seizures 3 6
Headache or increased ICP 1 1
Neurologic deficit 1 1

Location (No.) .276
Frontal lobe 0 3
Temporal lobe 2 3
Occipital lobe 1 0
Parietal lobe 2 1
Insula 0 1
Superficial location (No.) (%) 4 (80.0%) 7 (87.5%) .641

Conventional MR imaging
Mean size (cm) 3.2 (SD, 0.5) 3.3 (SD, 0.7) .943
Presence of cystic degeneration (No.)
(%)

3 (60%) 6 (75%) .343

Peritumoral edema (mean) (cm) 1.8 (SD, 0.4) 2.4 (SD, 0.9) .354
Heterogeneous enhancement (No.) (%) 5 (100%) 6 (75%) .359
Leptomeningeal contact (No.) (%) 4 (80%) 7 (87.5%) .641

Note:— ICP indicates intracranial pressure.

FIG 2. A significant difference (P, .05) between the BRAF p. V600E-mutant type PXA group and the BRAF p. V600E wild-type PXA group is
demonstrated with both tumor size and the presence and degree of peritumoral edema. However, there was no significant difference in both
tumor size and the maximum diameter of peritumoral edema between the BRAF p. V600E-mutant type APXA group and BRAF p. V600E wild-
type APXA group.
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BRAF p. V600E wild-type PXA may be more similar to high-grade
gliomas in morphology. This conclusion may provide clinicians
with strategies for tumor resection: For tumors identified by preop-
erative MR imaging such as BRAF p. V600E wild-type, more
aggressive and expanded resection may be performed. For BRAF p.
V600E-mutant tumors judged by preoperative MR imaging, a rela-
tively conservative treatment strategy should be adopted, especially
if the tumors are located in functional areas.

In the present study, we demonstrate that the rate of water diffu-
sion of APXA, as reflected by the ADC ratio, was significantly lower
than the rate of water diffusion of PXA, consistent with previous
studies. Compared with BRAF p. V600E-mutant PXA, the ADC
value of wild-type PXA was significantly lower. These results might
be due to markedly high cellularity and a high nuclear/cytoplasmic
ratio. Therefore, our findings reveal that ADC could be a useful
imaging parameter for assessing the differences between BRAF p.
V600E-mutant PXA and wild-type PXA. Only a few prior studies
in the literature evaluated PXA using DWI.37 The results of this
study underline the usefulness of this simple imaging biomarker for
radiogenomic correlation. However, future investigations are
needed to better define the relationship between DWI features of
BRAF p. V600E-mutant PXA and tumoral microarchitecture.

Table 4: Advanced MR imaging characteristics of the PXA and
APXA groups

PXA APXA P Value
ADCmin (�10�6 mm2/s) 951 (SD, 88) 755 (SD, 77) ,.001
ADCmean (�10�6 mm2/s) 1173 (SD, 159) 956 (SD, 106) ,.001

FIG 3. Boxplots representing ADCmin and ADCmean of PXA and APXA. A significant difference (P, .05) between PXA and APXA is demon-
strated with both ADCmin and ADCmean.

FIG 4. A significant difference (P, .05) between the BRAF p. V600E-mutant type PXA group and the BRAF p. V600E wild-type PXA group is
demonstrated with both ADCmin and ADCmean. However, there was no significant difference in both ADCmin and ADCmean between the
BRAF p. V600E-mutant type APXA group and BRAF p. V600E wild-type APXA group.

6 Huang � 2021 www.ajnr.org



We did not find any MR imaging differences between the
BRAF p. V600E-mutant APXA and the wild-type, whether using
conventional or advanced imaging, possibly because the imaging
features of APXA itself, similar to the imaging features of high-
grade astrocytomas, mask the differences caused by BRAF p.

V600E-mutant. Vuong et al20 previously proposed that BRAF p.
V600E only showed a significant improvement in patient survival
in low-grade tumors. These results illustrate the limitations of the
BRAF p. V600E-mutant onMR imaging morphologic and clinical
outcomes of APXA.

Several potential limitations of this study should be men-
tioned. First, our research is a single-center observational retro-
spective study. The influence caused by the deviation of the
retrospective study cannot be excluded. Second, although
the sample size included in this study is relatively large among
the reports on PXA thus far, the number of patients in our study
remained limited, whether it was PXA or APXA, BRAF p.
V600E-mutant or wild-type. Therefore, the conclusions should
be interpreted with caution. Third, because ADC values were not
used to guide the biopsy in this retrospective study, it was not
possible to evaluate the correlations between regions of lower
ADC in PXA and hypercellularity point to point. These correla-
tions should be performed in our future study. Larger multicenter
prospective studies are necessary to perform an accurate analysis
of the relationship between imaging features and genomic char-
acteristics of this rare tumor.

CONCLUSIONS
BRAF p. V600E wild-type PXA can present with more aggres-
sive conventional and advanced MR imaging features, mim-
icking high-grade astrocytomas at initial diagnosis, than
BRAF p. V600E-mutant PXA. Greater maximum tumor di-
ameter, heterogeneous contrast enhancement, obvious peri-
tumoral edema, and lower ADCmin and ADCmean are more
common features in BRAF p. V600E wild-type PXA com-
pared with BRAF p. V600E-mutant PXA. Neurosurgeons
should carefully interpret MR images before an operation in
cases that may be considered PXA and select an appropriate
surgical strategy according to the prediction of BRAF p.
V600E genotype.

Disclosure forms provided by the authors are available with the full text and
PDF of this article at www.ajnr.org.
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