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e 2021 fth edition introduced signi cant changes  enhanced axial and coronal T1l-weighted (T1W) (TR/
that advance the role of molecular diagnostics in CNSTE, 540/12 ms), axial T2-weighted (T2W) (TR/TE,
tumour classi cation so that molecular type in CNS 3000/80 ms), axial and coronal uid-attenuated inver
tumours has gradually increased its importance andsion-recovery (FLAIR) sequences (TR/TE, 7500/95 ms),
has become the key point of classi cation with the last axial gradient echo sequence (TR/TE, 520/16 ms), DWI
update. e main molecular dierential in adult-type  (TR/TE, 5900/98 ms; eld of view, 25650 mm; sec-

di use glial tumours is also the IDH mutation [4]. IDH tion thickness: 5 mm; matrix, 128 128; b value: 0 and
mutant and IDH wild-type, which were in the same 1,000 s‘mm2). ADC maps were automatically generated
group in the previous classi cation, were divided into dif by the implemented software according to the following
ferent groups with the new classi cation in 2021. equation: ADC (mm2 /s1) [In (SO /S1000)] / 1000,

is study aims to investigate the relationship between where SO and S1000 represent the signal intensities of the
the apparent diusion coe cient (ADC) value meas images.
ured in preoperative di usion-weighted imaging and the e whole tumour was de ned based on T2-weighted,
IDH pro le in patients diagnosed with adult-type glial contrast-enhanced T1-weighted and di usion-weighted

tumours. imaging (DWI)/ADC images. A radiologist with eight
years of neuroradiology experience segmented the entire
Methods mass volumetrically using the 3D Slicer software, version

is retrospective study was approved by the local ethics 4.10.2 (https://www.slicer.org) program on the preopera
committee and was conducted according to the Helsinkitive MRI images of the patients [4]. en, the region of
Declaration. Informed consent was obtained from eachinterests (ROI) were manually marked onto high b-value

patient before the MRI examination. DWI images and checked on the ADC map by drawing a
line around the entire lesion for each axial slice in which
Study design the tumour exists by segmenting the whole mass. \Volu

We retrospectively reviewed 65 patients diagnosed withmetrical ADC values were obtained (Fig. 4).

histopathologically con rmed adult-type di use glioma

and operated on in our hospital between 2018 and 2020Statistical analysis

e data of 40 adult patients who were evaluated by pre SPSS and "Microsoft Excel" computer programs were

operative MRI and with no additional cranial patholo used to analyse the data obtained in the study. Kolmego

gies detected on MRI were included in the patient group.rov—Smirnov test was used to evaluate the suitability of

Twenty- ve patients with a history of cranial tumour sur  data to normal distribution. Descriptive statistical meth

gery, cranial trauma and additional cranial pathologies onods were used to represent data. Categorical variables

MRI were excluded from the study. are expressed as counts and percentages and continuous
Patients diagnosed with adult-type diuse glioma variables as mean and standard deviations. Mann-Whit

were re-evaluated using the current pathology classi ney U test were used according to the abnormal distribu

cation system. e pathological subtypes of the patients tion of the data in continuous variables. e results were

were grouped according to the fth version of the World evaluated within 95% con dence range at p <0.05 signi

Health Organization (WHOQO) Central Nervous System cance level.

tumours classi cation published in 2021 [3]. All tumours

had histopathologically necrosis and patients wereResults

divided into two groups 'IDH-wildtype/Glioblastoma e mean age of the patients was 61.1714.24 years. e

CNS WHO grade 4’ (group 1) and 'IDH mutant/Astro  general characteristics of the patients and the side, rum

cytoma CNS WHO grade 4’ (group 2), according to their ber and location of gliomas are summarised in Table 1.

IDH proles (Figs. 1, 2 and 3). In addition, Ki-67 index  Twenty-seven patients (67.5%) were diagnosed as IDH-

values of tumours in both groups were recorded. wild tumours, and 13 (32.5%) patients were diagnosed as
IDH-mutant.
Radiological evaluation In comparison between the two groups, there was

All patients were evaluated based on the results of conno statistical di erence between ADCmean, ADCmin,
trast-enhanced cranial MRI performed with a 1.5 TeslaADCmax and Ki67 values (p:0.93%;0.820;p:0.519 and
(Signa Excite; General Electric) device. e exami p:0.159, respectively) (Table 2).

nation protocol comprised pre- and post-contrast


https://www.slicer.org
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Fig.1 A:In the axial T2W sequence of a glial tumour patient who was determined to be IDH-mutant histopathologically, there is a mass lesion
in the right cerebral hemisphere with heterogeneous signal characteristics. B: Peripheral, heterogeneous, irregular contrast enhancement is
distinguished on post-contrast TIW images. C and D: DWI and ADC sequences show di usion restriction

Discussion method for partially necrotic or rim-enhancing tumours
Gliomas are one of the most common central nervousunsuitable for ROl assessment [6]. In our study, all meas
system tumours and generally have poor prognoses. e urements were made by volumetric technique, thus
treatment plan is surgery, chemotherapy and radiother increasing the accuracy of the results (Fig. 5).
apy according to the subtype of the tumour. However, Using ADC measurements in the di erentiation of IDH
distinguishing between glioma subtypes with imaging subtypes has been evaluated in many studies in the litera
methods with high sensitivity and speci city remains ture. Yamashita et al. [7] identi ed no di erence in ADC
challenging today [5]. values for glioblastoma subtypes alone. Tan et al. [8] in a
ADC measurement is an e ective, non-invasive, reli study of grade II-IV gliomas, found that the accuracy of
able technique for the evaluation and treatment planning ADC for IDH typing decreased with higher grade, which
of di erent types of brain tumours. Technically, regional may re ect greater lesion heterogeneity. Conversely
measurement with ROl in ADC measurement is an eec ust et al. found that ADCratio values were closely
tive and successful technique like volumetric measure reproducible when comparing whole lesion measure
ment. But volumetric ADC quanti cation is a superior ments against single slice region of interest placements in
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Fig. 2 IDH-mutant glial tumour in the left cerebral hemisphere. A: Axial T2W magnetic resonance image demonstrates a lobulated mass with the
heterogeneous signal. B: Axial contrast material-enhanced T1-weighted image shows irregular ring enhancement. C and D: DWI (C) sequence and
ADC (D) show areas of di usion restriction in the central and peripheral parts of the lesion

astrocytomas grade Il to Il (IDH mutant). e similarity  glioma [11-16]. In our study, consistent with the litera
of volumetric and single slice results could be explainedture, all-type ADC values were higher in group 2 hew
by a relative homogeneity of the non-enhancing, non-ever it was not statistically signi cant. We attribute the
necrotic gliomas [9]. no signi cant di erence in ADC values to the similarly
Previous studies have reported that ADC value hashigh cellularity in both groups.

been thought of as an inverse index of tumour cellu e Ki-67 protein is located in the cell nucleus and
larity. e masses with increased cellularity has more can be detected in the active phases of the cell cycle;
di usion restriction than in less cellular masses; this a study reported that the Ki-67 index signi cantly cer
corresponds to lower ADC values [10]. As reported inrelated with IDH mutations [16]. In our study, Ki-67
a meta-analysis conducted in 2019, IDH mutant gliomaindex values were found to be higher in group 2 in par
showed higher ADCy,.,, Values than IDH wild-type allel with the results in the literature and are compatible



Sahin Ediz et al. Egypt J Radiol Nucl Med

(2023) 54:72

Page 5 of 8

Fig. 3 IDH mutant glial tumour in the right cerebral hemisphere. A: Axial T2-weighted MR image shows a heterogeneous mass, with high and
low signals. Vasogenic oedema surrounds the tumour. B: Axial contrast-enhanced T1-weighted image demonstrates a mass with thick, irregular,
enhancing walls. C and D: While there is a slight increase in signal in the DWI sequence (C), there are low-signal areas in the ADC sequence (D)

Table 1 The general characteristics of the patients and the side,

number and location of gliomas

Group 1 Group 2
Age (Mean and SD) 62.29 (135) 58.64 (15.48)
Gender (Male/Female) 14/13 1172
Lesion side (Right/Left) 14/13 5/8
Single lesion 21 10
Multiple lesion 6 3
Lesion location
Frontal lobe 8 7
Parietal lobe 10 4
Temporal lobe 8 3
Occipital lobe 5 2
Basal ganglia 2 0

Table 2 The mean and SD of ADCye,n, ADCyin, ADCyyay and Ki67

values in both groups

Group 1 Group 2 p value
ADCysean 129591 3284 1305.78 32384 0931
ADCyjin 369.88 463.03 45469 47531 0.820
ADCyax 2719.88 828.6 2895.15 657.67 0519
Ki67 26.29 16.73 3423 19.79 0.159

with the mutation subtype. However, this dierence
was not statistically signi cant. We think this result is
related to the relatively small number of patients in the

data set.
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Fig.4 A B,and C: Axial ADC sections show segmentation of IDH-mutant type tumour from the level of convexity (green). D: The three-dimensional
model of the tumour created as a result of segmentation is seen

One of the limitations of our study is that ADC Conclusions
measurement is an operator-dependent measurementt is obvious that e ective and minimally invasive meas
method. Volumetric measurements minimise this vari urements such as ADC will take part in managing
ability. Secondary, the patient population’s small sizeintracranial tumours where molecular de nitions are
and retrospective analysis seem to be a problem.-Proincreasing. However, in this technigue, closely related to
spective studies with more than one observer will allowcellular intensity, it is not always possible to distinguish
us to evaluate the relationship between ADC and IDH subtyping at the molecular level, such as IDH.
better.
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Fig.5 Aand D: Axial ADC and contrast-enhanced T1 sections shows a single section ROl measurement of IDH-wild type necrotic tumour from
the level of convexity. B, C and E: Axial ADC sections show 3D segmentation of same IDH-wild type tumour from the level of convexity (green). F:
The three-dimensional model of the tumour. Due to the necrosis, the mean ADC value was 1359 in the first ROl measurement made from a single
section, it was found to be 1014 in the 3D segmentation covering the entire tumour

Abbreviations

WHO World Health Organization
CNS Central nervous system

IDH Isocitrate dehydrogenase
ADC Apparent di usion coe cient
DWI Di usion-weighted imaging
ROI Region of interests
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