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I- Overview of the paper

• Publishing journal and the year

• Article title

• Authors and their institutions



• Publishing Journal, Scopus, 
MEDLINE, EMBASE Indexed 

• Year of Publication

• Title: clearly mentioned
• Authors, Institutions



II- Abstract • Aim: mentioned clearly 

Methods: Did not clearly explained the study design. Confusing statement: 
HPE first or APT first? 
Mentioned about study group, sample size, gender, age, and procedure 
rendered to each group and measuring tool



II- Abstract Results: The measured variables with their 
statistical analysis and significance.

Conclusion: clearly answer the question of interest.



III- Rationale of 
study

• Diagnosis of gliomas relies on the HPE as a gold standard, 
as well as molecular profile and genetic information. 

• MRI – noninvasive. Contributes to: the management 
decisions in all phases of diagnosis, treatment, and follow-
up of patients with gliomas. 



III- Rationale of study
• Basic MRI sequences are still not accurate- can underestimate/ 

overestimate grading. 

• Previous studies on DWI, PWI, MRS on grading glioma: some 
contradicting. 

• Therefore it is desirable to develop a novel imaging method that 
complements other MR methods and thus improves accuracy in 
grading gliomas.

- Well and clearly written. 

- References to earlier works. 

- expressed the importance and limitations of what is previously 

acknowledged



Objective:

• To prospectively assess the ability of APT imaging 
for predicting the grade of adult diffuse gliomas 
with histopathological evaluations.

• Clearly mentioned



Methodology: Explained in 5 different sections

Explained

Regarding:

Patients

MRI

APT 
Surgery 
& HPE

Statistical 
Analysis



Materials and Methods

• Study design: Prospective study – mentioned

• Study population: 36 patients with diffuse gliomas, but did not mention selection 
based on MRI (with APT)?

• Study duration: Not mentioned. But did mention interval between MRI and 
surgery was < 2weeks in all patients

• Study area: Not mentioned



N=36

Gender

M= 16

F= 20

Intervention

Surgical 
Resection= 32

Biopsy= 4

Status

New= 28

Recurrent= 8

Methodology: Patient

Age:  48.1 ± 14.7 𝑦. 𝑜



• Inclusion criteria & exclusion criteria: not mentioned. 

• No randomization process. 

• Approved by institutional review board, informed consent taken. 



Methodology: MRI

Described in great 
detail regarding 
MRI machine, coils, 
acquisition,  
sequences TR/TE



Methodology: MRI

• 3T clinical MRI scanner (Achieva TX, Philips Healthcare)

• For reference, standard MRI sequences acquired:  T1W, T2W, FLAIR, 
Post contrast T1W

• APT was acquired before gadolinium administration. 



Methodology: APT

Described in great detail 
regarding APT physics 
equations



APT imaging Data Analysis

• In the quantitative analysis: 

• APT SIs were independently evaluated by 2 experienced neuroradiologists (14 
and 12 y, respectively, of experience in neuroradiology)

• - who were blinded to the clinical and histopathological data. 

• 4 circular ROIs (~0.3 cm2, 36pixels) were carefully placed by each observer in the 
solid component of a tumor to include the area with the highest APT signal 
determined with visual inspection. 

• Area of cystic, large necrotic, or hemorrhagic components of the tumor were 
avoided with reference to conventional MRI.

• The strategy for the ROI analysis was based on the concept that regions of a 
tumor demonstrating the greatest grade determine the histological grade of the 
tumor. The measured APT signals in 4 ROIs were averaged to represent the tumor. 
The APT signal was also measured in a larger circular ROI(~1.8 cm2, 200pixels) 
placed in NAWM .





• In this study, all image data were analyzed with the software program 
ImageJ v1.43u (National Institutes of Health [NIH])



Surgical and pathological evaluation

• HPE from the surgical resections- diagnosis is based on WHO criteria by 
established neuropathologies. 

• Described about Ki-67 labelling index (LI) and determination of the 
percentage of positively labelled cells. 

• Described about cell density measurement



Overall statistical analysis

• Descriptive values: mean and SD

• Interobserver agreement for the 
tumour APT SI by the 2 
neuroradiologists

- simple linear regression

- intraclass correlation    
coefficient (ICC) 

Interrater, test-
retest, and 
intrarater reliability 
of numerical/ 
continuous 
Excellent if >0.74
Agreed well.



• Hence, APT SI for every patients were averaged
• APT SI compared among different groups of gliomas (grade II-IV) –

ANOVA ( compare means more than two independent variable), followed 
by Tukey’s  Multiple comparison test 

• APT SI Ki-67 or cell density: simple linear regression (relationships 
between two continuous (quantitative) variables).

• APT SI were compared between gliomas with and without intratumoral
necrosis by Student’s t-Test.

• Statistical analyses : IPSS , IBM 19. 
• P value was given (if < 0.05 = statistically significant). 



Result: 

Mean APT SI in Grade III and  
IV were >> Grade II gliomas 
p<0.0001)

High grade glioma 
high APT SI with 
higher Ki-67



Interobserver agreement 

Excellent interobserver agreement, ICC 0.81, B&A=concordance







Image: Correlation with standard MRI 
sequences, APT and HPE (Ki-67 and cell 
density)



Statistical significance
• Appropriate tests for data

• Confidence interval and P value were given,95% and <0.05 
repectively. 

• Clearly mentioned the main findings (APT SI, normalized APT SI, K1-
67). 

• Mentioned the clinical significance of the result.



Confounding factors

• Did not mention about important potential confounders 

• Inclusion criteria / exclusion criteria not stated

Funding:
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• Conflict of interest: 2 of the authors are from Philips



Limitations
1) Difficulty in accordance of location for the ROIs of the APT measurements 
with the areas for Ki 67 and cell density. 

- Resected specimens posses little locational information. 

2) single-slice acquisition used in the APT sequence due to limitation of total 
acquisition time in patient scans. Protocols with a fast 3D coverage are 
desirable for future studies in order to better characterize the typical tumor
tissue heterogeneity in all dimensions. 

3) ROIs placed in the solid component by manually visual inspection. Some 
contributions of microcysts that were invisible on images, and extracellular 
fluid might affect the result. 

4) Number of low-grade gliomas Grade II) was small compared with that of 
high-grade gliomas.



Limitations: 

Rapidly developing fields, the imaging protocols have not yet fully 
optimized especially in human studies. 

In our setting 

- Relatively new in HUSM (only few cases done in 2020). 

- Many radiographers, MMeds, Radiologists are not familiar with APT



Suggestions:

• With the knowledge of APT as a predictive tool for glioma grading, we can 
apply to our HUSM setting– similar MRI Philips 3T, software is available

• Training by Philips app specialist to conduct APT study among 
radiographers 

• Training for MMed and Radiologist for interpretation of APT for better 
outcome for patients. 

• Later, can widen the scope of APT usage, not only for glioma detection/ 
grading but for other indications (e.g ischemia, haemorrhage etc). 



Overall:

• It is a good article. Supported by other similar articles.

Strength: 

• Prospective design

• Short duration interval between imaging and surgery (<2weeks)

• Complete histo-pathology diagnosis in all patients 



References:
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Example of case in our setting





Patient 1



• DWI



Patient 2



• We have to use IPS workstation for qualitatively interpret APT, not 
appearing in PACS. 








