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Abstract

Background: Gliomas are the most common primary malignant brain tumors.
The accurate grading of gliomas is of primary importance in the development of
treatment regimens and the prognosis of the disease.

Objective: The study aims to investigate the role of diffusion-weighted imaging
(DWI) in the assessment of accurate brain glial tumor cells.

Methods: The study consisted of 25 patients, ranging in age from 6 to 77 years,
based on the MRI requests for brain glial tumors in Baquba General Hospital in
Diyala. In the study, a 1.5-Tesla MRI system with an 8-channel brain coil and a
gadolinium-based contrast agent.

Results: The results of this study showed highly promising outcomes in the
assessment of the potential growth of the tumor and differentiation of high-grade
gliomas from brain abscesses by using DWI along with ADC values. The results
of MRI using DWI and ADC sequences showed a grade II glioma with a T2-
weighted image of highly intense tumor, and a Tl-weighted image of
hypointensity.

Conclusion: These results considered the potential value for the progression of
non-invasive imaging approaches for the grading of glioma, improving
diagnostic accuracy, and patient treatment planning in clinical practice for

patients with brain glial tumor.

1. Introduction

Gliomas represent the most prevalent primary malignant
neural tumors, varying in severity from low to severe [1].
The gliomas classification is essential for therapeutic
strategy and monitoring [2,3]. Diffusion-weighted
imaging (DWI) facilitates tumor characterization and is
employed to distinguish between high-grade and low-
grade gliomas. Several reports indicated that high-grade
gliomas demonstrate reduced apparent diffusion
coefficients (ADCs) due to increased tumor cellular [2,
4]. The ADC histogram derived from DWI emerged as
the most effective parameter for distinguishing between
high-grade and low-grade gliomas [5, 6].

The fifth percentage of the cumulative ADC
histogram represents a minor part of the tumor. The
assessment of tumor heterogeneity is essential, as tumors
showing a high intramural heterogeneity have a poor
prognosis [7, 8]. It might be directly perceived by the
human visual system, and is one of the primary sources

of visual information [9]. Textures are complex visible
patterns composed of components or sub-patterns which
have different levels of brightness, intensity, and size
[10, 11]. Gliomas are the most common of malignant
tumors in the nervous system [12]. The WHO classifies
them as grade II (low-grade) or grades III and IV (high-
grade); glioma grading is important for therapeutic
decision-making and prognostic evaluation [13, 14].

MRI is a safe and useful imaging modality for tissue
characterization and grading of glioma. Classical MRI
findings of mass effect, oedema, enhancement, and
necrosis that might provide the estimation grade tumour
of glioma grading [15]. Previous research indicated that
the enhancement by contrast alone is insufficient for
tumor grading, as certain Low-grade gliomas could show
enhancement [16-18]. DWI has become a significant
MRI modality, particularly in the context of cancer
imaging [19].
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In the case of gliomas, DWI and ADC-mapping could
show promising findings in terms of measuring tumor
growth potential [20-22]. Most underlying DWI studies
have focused solely on first-order ADC histogram
parameters, such as mean, median, minimum, maximum,
and percentiles, while neglecting second-order
characteristics derived from comprehensive histogram
analysis, specifically skewness, kurtosis, and entropy.
The second-order histogram characteristics offer
supplementary insights into value distribution, thereby
enhancing the representation of tumor heterogeneity [23].

Accurate classification of gliomas is essential for
therapeutic strategy planning and prognosis assessment
by DWI, which facilitates tumor characterization. While
a strict definition of image texture is lacking. Thus, this
study aimed to investigate the role of diffusion-weighted
imaging (DWI) in the assessment of accurate brain glial
tumor cells.

2. Materials and Methods

This study was conducted on 25 patients, ranging in age
from 6 to 77 years (male and female). Selected the
patients with brain glial MRI requests and sent them to
the MRI unit of Baquba General Hospital in Diyala.
Inclusion Criteria: Patients of both sexes and all ages.
Patients with continuous head pain who are diagnosed
with a brain glial tumor. Exclusion Criteria:
Hypersensitivity to iodinated contrast agents or previous
MR CM agents. Renal insufficiency (creatinine levels
>150 pmol 1-1) and patients with cerebral palsy and
pregnant women.

The suspected patients were sent to the MRI unit at
Baquba general hospital in Diyala, 1.5-Tesla
MRI/archive (Philips, Amsterdam, and the Netherlands)
with an 8-channel brain coil. All patients who
participated in this research underwent a thorough
medical history, neurological assessment, and MRI
evaluation for conventional and DWI. Gadopentetate
dimeglumine or gadodiamide was given intravenously at
standard doses. The protocol included spin-echo (SE)
and echo-planar imaging (EPI) sequences with a
repetition time of 8000 ms and an echo time of 70 ms.
Other parameters included the number of signals
acquired [1], section thickness (5 mm), section gap (1
mm), matrix size (128 x 256 pixels), field of view (20 x
20 cm?), and diffusion gradient encoding in three
orthogonal directions (b 1,000 s/m). The total
acquisition time for DWI was 70 seconds; Calculation of
ADC maps was automatically achieved by the MRI
software.

The intensity of measurement signals in designated
regions of interest (ROIs) on diffusion-weighted imaging
(DWI) is displayed directly on PACS monitors.
Standardized ROI was applied to enhance the solid
portion of the tumor exhibiting the highest signals on
DWI. The measurement employed the method of
standardizing the ROI sizes and mitigating sampling
errors. The whole tumor was delineated using contrast-
enhanced T1-weighted imaging, along with DWI and
ADC images. The ROIs were manually delineated by
tracing a line around the enhanced portion of the lesion,
as determined by contrast-enhanced T1-weighted, DWI,
and ADC images, with measurements derived from DWI
f for each tumor-related ROI. The tumor ROIs of
apparent diffusion coefficient (ADC) were calculated
using the same procedure. The tumor was assessed using
the mean ADC and DWI values from the specified
measurements, using the calculated mean of the lowest
and maximum to derive an average dataset of the
observed tumor characteristics.

3. Results

The results of this study showed patients' genders were
Female 14 (56%) and male 11 (44%), the age group
matching with gender showed the highest rate of age was
41-60, most affected, as illustrated in Table 1. The most
important results showed that the shape of the tumor was
irregular and signal intensity was 23 (92%), while most
sides that showed effect were in the frontal area 5 (20%),
and also, there were 4 (16%) found at the basal ganglia,
parietal, and pons areas, as illustrated in Table 2.

Table 1: The distribution of the studied sample according

to age
NO. | Age NO. of % | Male | Female
cases
1 1-20 8 32% 1 7
2 21-40 5 20% 4 1
3 41-60 9 36% 5 4
4 61-75 3 12% 2 1
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Table 2: The distribution of the studied sample according
to Side and tumor shape

The distribution of the studied sample | No. | %

according to

Side of the | basal ganglia 4 16%

tumor Occipital 2 8%
Temporal 3 12%
Parietal 4 16%
Frontal 5 20%
Pons 4 16%
Mid brain 1 4%
Medulla oblongata | 1 4%
Cerebellum 1 4%

Shape of tumor | Regular 2 8%

Signal intensity | Irregular 23 | 92%

The results of this study provided detailed
information about the distribution of cases based on
different tumor grading techniques. However, the
histopathology of the DWI and ADC showed the
apparent diffusion coefficient with grades I to IV that
represent the tumor grades within each technique. The
results showed the highest incidence was grade IV of
histopathology, DWI, and ADC were 10 (40%), 10
(40%), and 9 (36%), respectively (Table 3).

Table 3: The distribution of the studied sample according
to the techniques

The distribution of the | Mean NO, % out
studied samples value of 25
Histopatho Grade | 4 (16%)

1.57 PHILIPS-A2308DD

Type of tumor Grade I1 6 (24%)
Grade III 5 (20%)
Grade IV 10 (40%)
Grade [ 137.316 | 5(20%)
DWI Type of | Gradell | 314.571 | 7(28%)
tumor Grade IIT | 521.3 3 (12%)
Grade IV | 322.36 10 (40%)
Grade [ 1862.6 3 (12%)
ADC Type of | GradeIl | 862.88 6 (24%)
tumor Grade IIT | 1062.15 | 7 (28%)
Grade IV | 912.92 9 (36%)

Specialized MRI Cioi 1 5T PHILIPS-A2308DD

The important results of this study of brain MRI using
DWI and ADC sequences showed a grade II glioma with
a T2-weighted image of a highly intense tumor in the
right pons. The TIl-weighted image shows the
hypointensity. The diffusion-weighted image showed an
isointense tumor compared with the normal part
(DWImean = 395.7). While the ADC showed
hyperintensity of the tumor, that reflecting marked fluid
diffusion compared with the surrounding brain tissues
(ADCmean = 1334.8) (Figure la, b). While the grade II
glioma verified with stereotactic biopsy showed the T2-
weighted image shows a highly intense tumor in the right
of the pons. Also, the T1-weighted image showed the
hypointensity. The diffusion-weighted image areas of
the tumor showed isointense compared with the normal
part (DWImean = 395.7). However, the ADC map
showed hyperintensity of the tumor, reflecting fluid
marked diffusion compared with the surrounding brain
tissues (ADCmean = 1334.8) (Fig. 2 a, b).

Specialized MRI Clinic

Ex: 727289634

Jan 01 1965 F ID{11} DWI

Acci C

Mag: 2.7x

2023 Jul 24 Se: 70178
Acq Tm: 2005:26.71} Im: 84/110
Ax: H11.1 (COD)

Jan O1 1965 F ID[11).
Acc:

2023 Jul 22
Acq Tm: 20:05:26.71

Fig. 1 shows the a) Axial DWI image, and b) Axial ADC image. The patient had a tumor located in the Rt. The temporal
lobe, which was diagnosed as glioblastoma grade IV, shows hypointensity on the T1-weighted image. The DWI showed
an isointense tumor compared with the normal part, and the ADC showed hyperintensity of the tumor.
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Fig. 2 The grade II glioma verified with stereotactic biopsy. a) The diffusion-weighted image, areas of the tumor are
almost isointense compared with the normal part. b) The ADC map shows hyperintensity of the tumor, reflecting the
fluid marked diffusion compared with the surrounding brain tissues.

4. Discussion

The research presented and focused on the brain tumors,
analyzing various factors such as age, gender, site of
tumor, shape of tumor, and values of ADC and DWI. Here
is a discussion based on the information provided [24].
The gender distribution of data showed there were female
cases (56%) compared to male cases (44%). The gender
distribution is important as it might indicate a potential
predisposition to brain tumors or could reflect the
demographics of the studied population [25]. The age
distribution of the cases is not explicitly discussed in the
provided text. However, the age range of cases from 1 to
75 years old. Understanding the age distribution is crucial
as brain tumors can occur across different age groups, and
certain types of brain tumors are more common in specific
age ranges [26].

The distribution of the site tumors showed the variety
of locations, with irregular shapes being more common
than regular shapes. The most frequent areas for the
tumors on these patients were the pons, right frontal lobe
and left basal ganglia. The diversity of tumour locations in
the brain confirmed that the majority of the tumors was
92% in all cases of irregular that reflecting the malignant
behaviour of these tumours. Tumor shape highlighted
non-round, non-lobulated shapes of the highest grade and
invasive tumor type [27].

The averages of ADC and DWI were reported for
each case. These quantities are important for the
characterization of tumor cellularity, vascularity and tissue
structure. Alterations in these values might inform the
tumor invasiveness and the reaction to therapy. The results
section probably shows one of the highlights of their
research, and diffusion weighted imaging (DWI) might be
used to assess the brain glial tumour cells. The quantitative

data on the imaging appearance of ADC values, size,
location and heterogeneity of accuracy diagnoses. The
correlations between DWI findings and histopathological
characteristics of the tumours might help to understand the
biology and behaviour of solid tumours [28].

The cases of tumor grade and histopathological type
were valid data that presented an important comprehension
of the histopathological nature of the tumors in cases and
their associations with imaging results [27]. Gliomas
represent an estimated 30% of all brain and other central
nervous system tumors and are responsible for up to 80%
of malignant brain tumors [12]. Family history continues
to be observed in diffuse gliomas based on varying
mitotic, necrotic, cellular and microvascular proliferation.
They are classified by the WHO into low-grade (grade II)
and  high-grade tumours (grades III-IV) on
histopathological features. Low-grade gliomas are well-
differentiated tumors that might be associated with a
better prognosis as compared to high-grade gliomas [13].
Accurate grading of glioma is important in terms of
guiding treatment and predicting clinical outcome. Low-
grade gliomas are frequently managed with a policy of
active surveillance or surgical resection [14]. Such
research findings offer important nature of brain tumors,
which might, if included in combination with clinical
responses, survivals, and genetic indices. Further
understanding of the pathogenic mechanism of brain
tumor as well help clinicians manage patients more
precisely.

5. Conclusions

These results have potential value for the progression of
non-invasive imaging approaches used for the grading of
glioma, which might translate into a diagnostic method to
improve the accuracy, patient treatment planning in



Journal of Medical Sciences and Technical Health Vol. 3 No. 1, 2026:pp 1-6

Mohammed AM. Al-Jubori

ISSN: 3007-3545
Doi: 10.69788/jmsth/2026.03.01.01

clinical practice involving patients with brain glioma
tumors.
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