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Background and Purpose: Thalassemia major, a genetic blood disorder causing chronic anemia, often 

requires blood transfusions that lead to iron overload and organ damage. To assess iron overload levels, 

doctors typically rely on serum ferritin levels and MRI T2* measurements. This study aimed to 

investigate the correlation between iron overload in the liver and heart among patients with the beta-

thalassemia major from Sistan and Baluchistan province, Iran. 

Materials and Methods: This retrospective cohort study involves 115 beta-thalassemia patients. Using 

specialized software called "CMR Tools," we analyzed the data extracted from serum ferritin and MRI 

T2* measurements. Our statistical analysis helped determine the extent of iron overload in these 

patients. All statistical analyses were conducted in SPSS V27.0. 

Results: Our findings revealed that 92.1% of our patients exhibited liver iron overload, with the average 

liver iron content measuring 15.91 ± 7.94 mg/g. Meanwhile, the cardiac T2* measurements indicated 

varying degrees of iron overload in the heart. we observed a strong correlation between liver iron 

overload and serum ferritin levels (r=0.275, P<0.003). On the other hand, the correlation between 

cardiac T2* and serum ferritin was weak and inverse (r=-0.385, P<0.001). we did not find a significant 

correlation between cardiac T2* and liver iron overload (r=-0.150, P<0.001). 

Conclusion: Our study highlights the valuable role of MRI T2* in assessing iron overload in the heart 

and liver of beta-thalassemia major patients. We confirmed a strong association between liver iron 

overload and serum ferritin levels. To obtain a comprehensive evaluation of iron status, we recommend 

including both cardiac and hepatic T2* MRI in conjunction with serum ferritin measurements. The use 

of MRI T2* provides a rapid and reliable assessment, enabling long-term monitoring of iron levels. 

Ultimately, it stands as the current gold standard for evaluating hemosiderosis in thalassemia patients. 
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Abstract:  

Introduction: 

 Brain mapping, also known as neuroimaging, refers to the techniques and methods used to understand 

the structure, function, and connectivity of the human brain.[1] It involves creating detailed maps or 

images of the brain's various components and activities to gain insights into its complex workings.[2] 

In this article, we discuss the advantages of using functional ultrasound imaging as a modality for brain 

mapping and compare with another brain mapping modality. 

 

Materials and Methods: 

In this review article Comprehensive searches were performed across academic databases, which 

included PubMed, Google Scholar, IEEE Xplore, and ScienceDirect. These databases were selected 

due to their extensive coverage of neuroscience and medical imaging literature. 

A total of 150 articles were initially identified based on their titles using the designated keywords. 

Subsequently, a preliminary screening excluded 50 articles that lacked direct relevance to the central 

theme of brain mapping with ultrasound. The remaining articles underwent abstract reviews to ascertain 

their alignment with the research objectives. 

Following this rigorous screening process, the selection was narrowed down to 30 articles, which were 

deemed most pertinent to the topic. 

 

Results:  

By tabulating data was gathered by articles, it was resulted that Functional Ultrasound (FUS) emerges 

as a highly promising neuroimaging technique with significant potential for both research and clinical 

applications.[3] Its non-invasive nature, coupled with excellent spatial and temporal resolution, 

positions it as a valuable tool for studying brain activity in diverse animal models.[4] Furthermore, 

recent developments in FUS technology, such as the use of low-intensity focused ultrasound (LIFU), 

suggest the feasibility of non-invasive brain mapping and potential therapeutic interventions in 

humans.[5, 6] 

While FUS offers numerous advantages, including the absence of radiation exposure and the ability to 

induce long-term changes in neural activity, it is essential to acknowledge its current limitations. 

Challenges related to volumetric imaging quality, sensitivity, and the impact of skull bone on ultrasound 

propagation must be addressed to maximize the technique's effectiveness.[7, 8] 

 

Conclusion:  

 Overall, FUS, in conjunction with other imaging modalities like fMRI, holds promise for elucidating 

the neural underpinnings of various functional brain disorders, potentially paving the way for innovative 

non-invasive treatments.[9] This technology may have significant implications for addressing 

conditions such as bipolar disorder, OCD, depression, autism, chronic pain, obesity, and Parkinson's 

disease, offering new avenues for understanding and ameliorating these complex neurological 

conditions.[10] 
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A. Mohammadbeigia*,  

a Department of Allied Medical Sciences, Semnan University of Medical Sciences, Semnan, Iran. 

 

Abstract: CT pulmonary angiography (CTPA) is known as the gold standard for the diagnosis of 

pulmonary embolism. Radiology technologists have many challenges for performing this procedure in 

practice. This challenges refer to patient physiopathology conditions (e.g heart output, kidney disease, 

breath holding problems and etc.), contrast medium (low/high Iodine concentration, dye temperature), 

scanner’s speed and equipment with angiographic applications (Blus tracking or test bolus), type of 

injector (dual or single head), using low-dose protocols, and type of catheter (central or peripheral 

venous) will be discussed. Firstly, the fundamental principles of CTPA from the patient educations to 

the multi-planar reconstructions were discussed in summary. Finally, the clinical solutions were 

provided to decreasing the dye volume at the lowest, obtaining the best delay time, optimizing the 

protocol parameters, with considering the patients’ safety based on the recent studies. 

Vessels diameter and scan time must be included for calculating the contrast medium volume.  Also, 

using dual head injector and test bolus (instead of bolus tracking) can decrease the total contrast volume 

to 35 mL. Temperature can increase the contrast medium viscosity and have inverse effect on the 

choosing the injection rate in patient with unstable veins. Using a test bolus to determine CM arrival 

time at two locations (i.e., ascending aorta and pulmonary trunk) can be performed to better determine 

the arrival time of the diagnostic CM in the target vessel of choice, especially in patient with heart 

failure. Using the bolus tracking instead of test bolus can be more useful in some patient with urgency 

condition or for double rule-out study (CTA for Pulmonary Embolus and thoracic aorta). Craniocaudal 

CT pulmonary angiography is suggested in recent 16-slice scanners with short scan time equal to the 

patient breath holding (5-10 s). Craniocaudal had a similar degree of respiratory motion artifact to 

caudocranial scanning, in contrast, cause to better peak contrast enhancement in the distal pulmonary 

branches. Inserting the region of interest (ROI) in the nearest place to the beginning of scan is 

necessary, especially in scanners with high diagnostic delay time. In this way, there is not necessary to 

starting the scan from top of lung. Thus inserting the ROI in 1-2 cm upper than aortic arch helps to 

decrease the diagnostic delay and decreasing the patient radiation dose. Decreasing the scan speed is 

more helpful in patient with insufficient heart output (high time of peak enhancement) and with tall 

lung. In this cases, the contrast medium has enough time to arrival to the distal pulmonary branches. 

The tube voltage decreasing instead of tube current should be considered in low-dose protocols. Recent 

studies are shown that using the lower tube voltage (80-100 kVp) can allow the lower contrast 

medium usage with same diagnostic value for patient with medium size. 

Keywords: Indoor radon; Ventilation; Diurnal effect; Occupational intakes; Inhalation dose; 
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Abstract: Digital radiography has undergone rapid technological advancement in recent years, 

evolving from static to dynamic imaging capabilities. While conventional radiography produces a single 

static projection image, dynamic digital radiography allows the continuous acquisition of multiple 

frames during a radiographic scan. This emerging technique shows great promise for expanding the 

clinical applications of digital radiography through functional and physiologic imaging. In this study, 

we investigated the Google Scholar and PubMed databases with the following search strategy: the exact 

phrase” Dynamic Digital Radiography” in the Title or abstract of the articles. Several studies have 

investigated the feasibility of using dynamic flat panel detectors to enable new time-resolved imaging 

techniques. Motion-compensated subtraction has been applied in the chest and abdomen to visualize 

vascular structures through enhancement of contrast. High-speed digital radiographic fluoroscopy of 

the musculoskeletal system has also been shown to assess joint kinematics and measure ligamentous 

laxity. More recently, dynamic perfusion imaging of the lungs using time-resolved digital chest 

radiography has been demonstrated. A case of pulmonary artery sarcoma imaged with multiphasic chest 

radiography, revealed abnormal parenchymal enhancement caused by pulmonary blood flow 

obstruction. Quantitative assessment of lung perfusion using dynamic flat panel chest radiography has 

been shown capable of detecting regional lung dysfunction in a porcine model.  The emergence of 

dynamic flat panel digital detectors has opened new possibilities for functional and physiologic imaging 

with radiography. Motion-compensated techniques and perfusion imaging are active areas of research 

that aim to expand the utility of dynamic digital radiography in clinical practice. Further technical 

refinement and clinical validation studies are needed to fully realize the potential of these novel dynamic 

imaging capabilities. In summary, the wide array of emerging clinical applications highlights the 

versatility of dynamic digital radiography for functional and physiological imaging. As outlined above, 

time-resolved radiographic techniques have shown promise for dynamic assessment of cardiac function, 

lung ventilation, swallowing, gastric motility, urinary obstruction, joint kinematics, and vascular flow 

across organ systems.  With continued technological progress and clinical translation, dynamic digital 

radiography is poised to take on an increasingly vital role in modern medical imaging and intervention. 

 

Keywords: “Dynamic Digital Radiography”,” Medical Imaging”, “Digital Radiography”, and “Fluoroscopy” 
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Evaluation of Geometric Distortion Brain MRI Images on A 1.5T Scanner 

Z.Froozesh talaba, Z.Sabzavia, K.Abareshia, M.Robatjazib,A.Rostamib 

 

Background and purpose:  

Traditionally, computed tomography (CT) images have been the primary modality used for 

radiotherapy (RT) treatment planning. However, in recent years, magnetic resonance imaging (MRI) 

has emerged as a valuable tool specifically tailored for radiotherapy purposes. MRI images offer 

superior visualization of soft tissues, fulfill the dose painting requirements in radiation therapy, and 

provide access to valuable physiological information such as diffusion and perfusion, which can aid in 

tumor delineation. However, it is crucial to address and evaluate the geometric distortions inherent in 

MRI images to ensure high-accuracy MRI treatment planning. 

Therefore, the aim of this study was to evaluate of geometric distortion present in MRI images, as this 

information is vital for ensuring accurate and reliable treatment planning. 

Materials and methods:  

CT images, which serve as our standard reference with minimal geometric distortion, were registered 

with MRI images using the ISOGray Treatment Planning System. Subsequently, contours were 

generated and extracted from the registered images. Finally, quantitative assessments such as the Dice 

coefficient and Hausdorff distance were calculated, and the volumes of the contours were compared 

using 3D Slicer modules. 

Results:  

The values of the Dice coefficient and Hausdorff distance were measured as 0.94 and 19.35, 

respectively, when using CT as the reference and comparing it to the DWI segment. Similarly, when 

comparing it to the FLAIR segment, the values were 0.95 for the Dice coefficient and 18.47 for the 

Hausdorff distance 

Conclusions:  

The numerous advantages of MRI images compared to CT have sparked significant interest in using 

MRI images alone for treatment planning in the last few decades. This study has revealed differences 

between the contoured regions, highlighting the need for designing a phantom to quantify the extent 

of geometric distortion present. 

Keywords:  

Radiotherapy, Magnetic resonance imaging, CT, Geometric distortion, treatment planning 

  



 

 

 

 

Determination of Early Ischemic Stroke Area in Non-Contrast CT Images 

Using Deep Learning 

Z.Froozesh Talaba, Z.Sabzavia, K.Abareshia, M.Robatjazib,A.Rostamib, E.Pouretemada 

Rationale:  

Although non-contrast computed tomography (NCCT) is the most widely used clinical imaging 

modality for acute ischemic stroke (AIS), but it cannot detect significant changes in early infarction. 

Our goal is to develop a deep learning model to identify early invisible AIS in NCCT and evaluate the 

diagnostic performance to help radiologists decide the type of treatment method. 

Method: 

In this study, we worked on two datasets, (1) original data set and (2) Independent test set.The 

ischemic area in early stages is not enhanced on CT images and is visible only on MRI images.The 

AIS lesions were confirmed based on the follow-up diffusion weighted imaging and clinical diagnosis 

.We decided to use our data to train Convolutional neural network (CNN). For this purpose, we 

performed pre-processing on the images to improve the processing time, resource consumption and 

model efficiency. In the first step, we registered the CT images on DWI and obtained masks of the 

target regions by segmenting stroke lesion. We converted the target areas into binary masks with class 

0 (healthy) and 1 (stroke). we decided to perform the batchify operation on the images, it means to 

divide them into smaller images. We defined the appropriate structure for U-net 2d network and 

trained the model with allocated 20% of the data for testing and 80% of the data for training. 

Results:  

150 patients (median age, 50 years) were assigned to training and internal validation groups. This 

model has sensitivity 83.61%, specificity 68.99%, and accuracy, 89.87%. 

Conclusions: 

This deep learning model solves the challenge of not seeing AIS invisible lesions in NCCT and saves 

more time.With the help of this model, radiologists can provide more effective guidance in making 

patients’ treatment plan in clinic. 
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Evaluation and Diagnosis of Multiple Sclerosis Using Retinal Images with 

The Help of Artificial Intelligence 

 

Ali Mehravar1,2 Correspondence to Ali Mehravar  
1Student Research Committee, Tabriz University of Medical Sciences, Tabriz, Iran 

2Department of Medical Bioengineering, Faculty of Advanced Medical Sciences, Tabriz University 

of Medical Sciences, Tabriz, Iran 

Ali.mehravar1996@gmail.com 

Abstract Introduction: Multiple Sclerosis (MS) is a prevalent autoimmune and inflammatory disorder 

that leaves demyelination and neurodegenerative changes in Central Nervous System (CNS). The 

retina is among body organsthat is affected by MS, particularly the pRNFL, which is impaired during 

the early episodes of the disorder. Optical Coherence Tomography (OCT) images can play a key role 

in the preliminary stages. Convolutional Neural Networks (CNN)-based methods are commonly 

applied in image classification and have shown promising and applicable results in MS diagnosis. 

Method: in total, 197 MS patients and 283 healthy cases were included in this study, and Spectralis 

OCT images were taken then, using data augmentation, the CNN was trained with 15,000 images. 

Finally, the automatic diagnosis algorithm for MS disease was implemented in Python, and then the 

network loss processes diagram was drawn, and the sensitivity, specificity, and accuracy of the 

algorithm were evaluated. Result: The disease was successfully diagnosed by OCT images with an 

accuracy of 93.0, a sensitivity of 96.47, and a specificity of 90.44. Conclusion: The proposed method 

showed improvements in early-stage MS diagnosis and with the potentiality to be used in either the 

diagnosis or prediction of the progression of other diseases that affect the CNS (e.g. Alzheimer's 

disease, bipolar disorder, etc.).  

Keywords: convolutional neural network, multiple sclerosis, optical coherence tomography, retinal 

layer thickness 
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Abstract: Imaging in the emergency department is a time-dependent process. The development of 

artificial intelligence models can improve the performance of any diagnostic system by minimizing 

diagnostic errors and increasing the speed of image interpretation by radiologists. The purpose of this 

study is to create an intelligent model for pneumothorax detection in CT scan images using radiomics 

features and implementing machine learning algorithms.  

The data used in this study was extracted from the files of 175 patients suspected of pneumothorax. The 

collected images were pre-processed in the Matlab software. Then the machine learning algorithms 

including Gradient Tree Boosting (GBM), eXtreme Gradient Boosting (XGBOOST) and Light GBM 

(LGBM) were used to classify the images. Various evaluation criteria such as precision, accuracy, 

specificity, sensitivity, F1 score, the area under the ROC curve and misclassification were calculated to 

evaluate the performance of these models.  

According to the calculated evaluation criteria, for the Light GBM model, the accuracy, precision, 

specificity and F1 scores were 0.98979, 0.99559, 0.98435 and 0.99430, respectively. These findings 

indicate the better performance of the Light GBM model compared to other models. The Light GBM 

model with a sensitivity value of 0.99763 had the best performance among these algorithms.  

The obtained results showed that the machine learning algorithms used in this research can accurately 

identify healthy and pneumothorax images and thus facilitate and accelerate the process of diagnosis 

and treatment of this disease.  

Keywords: “Pneumothorax”, “Radiomics”, “CT scan”,” Machine Learning”, “Artificial Intelligence” 
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Introduction: The quality of images is always one of the most challenging and important issues in 

the field of medical imaging, including the MRI. The appropriate quality of images can be useful and 

effective in the process of diagnosing and treating patients correctly and even monitoring their physical 

condition after treatment. One of the factors that reduce the quality of the MRI is the motion artifact 

that causes errors in the diagnosis and treatment process, the repetition and prolongation of the imaging 

process, and the annoyance of patients. Today, there are various technologies to solve this problem, one 

of which is artificial intelligence. The purpose of this study is to investigate the applications of artificial 

intelligence in this field. 

Method: In this study, four databases Scopus, PubMed, IEEE Xplore and Web of Science were 

searched to retrieve related articles in artificial intelligence applications in motion artifacts. No 

restrictions were applied during the search. To conduct this study, the PRISMA (Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses) guideline was followed. 

Results: The results of the search led to the retrieval of 4473 articles. After reviewing the abstract and 

title of the articles, a total of 84 articles were related. The results of the review of these articles showed 

that artificial intelligence had two major applications: 1. Detection of motion artifacts and 2. Reduce or 

correct motion artifacts. These articles were published between 2006 and 2023. The highest number of 

published articles was related to 2023 with 18 articles (21.43%). The results of these studies have shown 

that artificial intelligence has the potential to detect and reduce motion artifacts. Among the different 

methods of artificial intelligence, the deep learning method was used more than other methods. 

Conclusion: The results of this study showed that artificial intelligence can be effective both in 

detecting and reducing motion artifacts. It is suggested to use this method in Iran to detect and reduce 

motion artifacts. 

Keywords: motion artifact, artificial intelligence, MRI, artifact correction, artifact detection 
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Abstract: 

Denoising medical images, often affected by random factors such as noise, time-varying parameters, 

and more, is a longstanding challenge in the domain of signal and image processing. Stochastic systems 

are also those influenced by random factors, which can be considered as random processes. Random 

processes are composed of a set of random variables. Each random variable at any given moment 

exhibits behavior that may follow a well-known probability distribution or an unknown distribution. 

Studying random processes assists us in gaining a better understanding of the behavior of our systems 

and enables us to make more accurate predictions about their future. 

In this comprehensive review article, we explore the remarkable advancements in the field of medical 

image denoising. Addressing the persistent challenge of noise in medical images, we introduce an 

effective denoising system that incorporates Long Short-Term Memory (LSTM), Batch Normalization, 

and Recurrent Neural Networks (RNN). We delve into the historical perspective, methodologies, 

applications, and comparative analysis of these techniques, highlighting their significant impact on 

medical imaging. Additionally, we discuss the relevance of stochastic systems and their role in 

understanding hidden dynamics within physical systems across various temporal and spatial scales. 

This review underscores the critical importance of these advancements in improving the quality and 

reliability of medical image analysis, facilitating more accurate diagnoses, and enhancing patient care. 

 

Keyword: Denoising, RNN, LSTM, Batch Normalization, Image processing 
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Abstract 

Introduction: Effective detection of breast cancer is crucial as it is one of the major causes of female 

mortality. While mammography is the primary screening method, ultrasound is also valuable, 

especially for young women and those with dense breast tissue [1]. However, ultrasound imaging has 

resolution constraints and is susceptible to noise, which makes distinguishing between benign and 

malignant breast tumors challenging [2]. Artificial intelligence, specifically deep learning, offers a 

promising solution through automated image analysis and diagnostic support [1]. This study aims to 

evaluate the effectiveness of Haralick texture features that are extracted from 2D breast ultrasound 

images by the method called GLCM, in classifying tumors as benign or malignant [3][4]. The ultimate 

goal is to determine the suitability of these features for machine learning applications and 

comprehensive characterization of breast lesions. 

Materials and Methods: In this study, breast ultrasound images containing both benign and malignant 

masses were used as the dataset. The images have been divided into two categories: benign and 

malignant. Some of the images containing two masses have been removed from the dataset. The 

remaining images were then examined for size consistency, and those that were not of the same size 

were excluded from the dataset. 

The skimage.feature library was used for extracting Haralick features by Python. In this library, a 

GLCM (Gray-Level Co-occurrence Matrix) matrix was first obtained from the ROI (Region of 

Interest). Six Haralick features, namely Contrast, Dissimilarity, Homogeneity, ASM (Angular Second 

Moment), Energy, and Correlation, were extracted at four different angles: 0, 45, 90, and 135 

degrees[6]. Subsequently, the extracted features were averaged for each angle, and these averaged 

values were used as the final dataset for analysis. 

Results: The number of benign and malignant data points in this study is 437 and 211 respectively [7].  

Shapiro-Wilk test was conducted on the Data by Python from breast ultrasound images in two groups, 

benign and malignant, which showed that the data distribution does not follow a normal distribution 

[8]. Therefore, a Mann-Whitney test was used to compare the means of the features [9]. The Mann-

Whitney test was performed for both groups of images, and it was concluded that all six Haralick 

features were suitable for classification. 

Conclusion: One of the crucial steps in machine learning is selecting appropriate features for data 

modelling and classification [10]. One effective approach to finding suitable features is using statistical 

tests [11]. To employ statistical tests, it's necessary to determine the data distribution type. In this study, 

the type of data distribution was identified as non-normal using the Shapiro-Wilk test. Consequently, 

the Wilcoxon test was applied for data analysis, in this test, the p-value for each of the six features was 

much less than 0.05 revealing that six Haralick features extracted from ultrasound images are suitable 

for classification  
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Abstract:  

Background or Introduction: Magnetic resonance image-guided radiation therapy (MRIgRT) systems 

enhance tumor imaging and treatment precision by combining linear accelerators and MR scanners for 

real-time tumor movement observation. Two MRIgRT systems are being developed: one with a 

transverse magnetic field to the beam axis and the other with a longitudinal magnetic field to the beam 

axis. The transverse magnetic field system can lead to an increase in dose on the exit surface due to the 

"electron return effect (ERE)" and shift dose distributions along the direction of the Lorentz force. The 

longitudinal magnetic field system increases the skin dose in the patient due to incident electrons from 

the upper side of the multileaf collimator. In the presence of inhomogeneities such as air cavities and 

implants like PEEK, the dose distribution can be significantly affected. Monte Carlo program (MCNP 

6.1) will be used for dose perturbation calculations to investigate the effect of magnetic field in dose 

distribution in the presence of these inhomogeneities. 

Material and Methods: The dose distributions in a virtual lung phantom under the influence of 

magnetic fields were calculated using the MCNP 6.1 Monte Carlo code. The phantom size was 

50×50×50 cm3. Different inhomogeneities included PolyetherEtherKetone (PEEK), and an air cavity 

was incorporated into it each time, positioned at a depth of 2 cm and with a thickness of 2 cm. The 

PEEK and air cavity density were set to 1.30 and 0.01205 g/cm3. The uniform magnetic flux density of 

1.5 T was used for 10×10 cm2 fields at a source-to-surface distance of 100 cm, using an 18 MV photon 

spectrum without flattening filter (FFF). 

Results & Discussion: The dose in front of the inhomogeneities, water–PEEK, and water-air cavity 

interfaces in the phantom increased by 4.33% and 31.12% for the 1.5 T transverse magnetic field, 

respectively. The dose behind the water-air cavity interface decreased by 36.42%. However, the dose 

behind the water-PEEK interface increased by 3.55%. The PEEK inhomogeneity was prone to creating 

hot spots on both sides. However, the air cavity inhomogeneity was prone to creating hot and cold spots 

in front and behind the inhomogeneity. 

Conclusion(s): The dose perturbation due to the inhomogeneity in the presence of the transverse 

magnetic field might be intensive. The PEEK with a high mass density produces hot spots, and the air 

cavity makes both cold and hot spots. 

Keywords: Magnetic field, Dose perturbation, Inhomogeneity, MCNP 6.1, 18 MV photon beam 
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Abstract:  

Background or Introduction: The presence of charged particles in therapeutic photon beams can 

cause contamination, leading to a shift in maximum dose depth, an increase in surface dose, and a 

reduction in skin-sparing effectiveness. Electrons and positrons are generated through photon 

interactions within the LINAC head and air volume. The flattening filter (FF) and beam monitor 

chamber are primary sources of electron contamination. Removing the FF can decrease head scatter, 

increase dose rate, and reduce electron and neutron contamination. Reducing field size, using magnetic 

fields, replacing air with helium, and using lead filters can reduce electron contamination. Using the 

Monte Carlo technique, dosimetric properties were compared in FF and flattening filter-free (FFF) 

modes of 18 MV- 2100 C/D Varian LINAC’s head. The magnetic deflector and lead filter were 

evaluated for electron contaminant reduction in FF and FFF modes. 

Material and Methods: The Monte Carlo (MC) code, MCNP version 6.1.0, was utilized to simulate 

the 18 MV photon beam of a 2100 C/D-Varian linear accelerator (LINAC) for both the flattening filter 

(FF) and flattening filter free (FFF) modes. The simulation included modeling a magnetic field of 1 T 

and a lead filter with a thickness of 1 mm to remove contaminant electrons. The study aimed to calculate 

the dosimetric parameters for various scenarios of the LINAC's head. 

Results & Discussion: The study found that removing the flattening filter in the flattening filter free 

(FFF) mode resulted in an increase in the dose rate, electron contamination, skin dose, and un-flatness 

compared to the flattening filter (FF) mode. However, the off-axis dose was reduced. Using a lead filter 

significantly reduced contaminant electrons, while the magnetic deflector (MD) removed all secondary 

electrons from the beam line. In the FF mode, the surface dose was decreased by 4.5% and 6.1% for the 

MD and lead filter, respectively. In the FFF mode, the surface dose was reduced by 5.9% and 4.4% for 

the MD and lead filter, respectively. The MD and lead filter also reduced penumbra by 15.5% and 

11.5% compared to the FFF mode. These findings suggest that using a lead filter or MD can effectively 

reduce electron contamination and improve dosimetric parameters, particularly in the FFF mode. 

Conclusion(s): The study evaluated methods to reduce electron contamination in therapeutic photon 

beams. Results suggest that using a lead filter or magnetic deflector can reduce electron contamination 

and improve dosimetric parameters. 

Keywords: Magnetic field deflector, Electron contamination, Flattening filter free, Radiotherapy, 

MCNP 6.1 
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Abstract:  

Background or Introduction: Head and neck cancer patients usually have dental prostheses over the 

age of 50 years. In some cases, electron therapy is used to treat head and neck cancer. The presence of 

a dental implant across the irradiation beam can potentially disturb the delivered dose distribution. 

Radiation scatters from high-density and atomic number materials cause tissue complications in the oral 

cavity. In this study, the effect of different commercial dental implants on absorbed dose was 

investigated in electron beam therapy of patients with head and neck cancer. 

Material and Methods: The LINAC head, dental implants, crown, mandible, and phantom are 

simulated precisely by MCNPX (2.6.0). Six different implant materials, including Titanium, Titanium 

alloy, Zirconia (Y-TZP), Zirconium oxide, Alumina, and PolyetherEtherKetone (PEEK), were 

investigated in sizes of 0.35 cm in diameter and 1.6 cm in height. The 6 and 9 MeV electron beams 

were used in 10x10 filed size. Present depth doses (PDDs) and dose profile curves were calculated and 

compared with and without different implants. 

Results & Discussion: According to the PDD and profile curves, the highest and lowest increasing 

doses occurred in Y-TZP (114.44% and 108.69% for 6 and 9 MeV, respectively) and PEEK (104.85% 

and 98.84% for 6 and 9 MeV, respectively) directly in front of the implant, respectively. Removing 

an implant from the jaw can avoid increasing the dose in front of the implant, but this causes an 

increasing dose rate behind the implant in both energies. 

Conclusion(s): The amount of dose perturbation due to the dental implant's presence depends on the 

beam 

energy, mass density, and atomic numbers of implants. Maximum and minimum increased doses were 

estimated for Y-TZP and PEEK implants, respectively. Considering the accurate correction factor in 

electron 

beam therapy is essential to estimate the correct dose delivery in the treatment planning system (TPS). 

 

Keywords: Radiotherapy, Electron therapy, Dental implant, Monte Carlo simulation, Dose 

distribution 
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Abstract: 

     Objective: The aim of this study was to evaluate the performance of dose calculation algorithms      

used in the Monaco treatment planning system to predict cardiac and pulmonary complications due to 

left breast radiation therapy. 

     Methods: Three-dimensional dose distribution of 21 patients with left breast cancer was prepared 

by dose calculation algorithms CC and MC with the same monitor unit. Cardiac and pulmonary 

complications due to radiation therapy in these patients by different radiobiological models as well as 

parameters Various extracts from previous studies were examined using MATLAB software. In this 

study, MC dose calculation is considered as benchmark data. non-parametric Friedman test and 

Wilcoxon test were used for statistical comparison of the obtained results. 

     Results: A good agreement was observed between the NTCP values obtained by MC and CC 

algorithms, and this result is true for TCP values. For two dose calculation algorithms, the value of TCP 

was estimated to be acceptable, with the same parameter being higher for the Poisson model than for 

the Niemierko model. The difference between NTCP for CC and MC algorithms is not statistically 

significant for most parameter sets (P-Value<0.01). The results of this study for cardiovascular 

complications show a high correlation between CC and MC algorithms for different parameters and 

endpoints. 

     Conclusion: In this study, we have tried to investigate the possible clinical implications of the two 

CC and MC dose calculation algorithms used in the clinic by comparing different NTCP 

models/parameters. Dose calculation algorithms estimate the acceptable value of TCP and the NTCP 

calculated for both CC and MC algorithms. The value obtained for NTCP depends on the 

radiobiological parameters used in the mathematical formula and the amount of dose extracted from the 

dose calculation algorithms. 

Keywords: Dose calculation algorithms; TCP; NTCP; Radiobiological Models; Breast Cancer 
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Abstract:  

Objective: In radiation therapy, ensuring the accuracy of the calculated and delivered dose to the 

patient may not be easily achieved, because many computational and dosimetrical errors can 

exist between the dose calculations of the treatment planning system (TPS) and the amount of 

delivered dose using the treatment machine. The question of the current research is whether 

there is an acceptable agreement between the calculated dose distribution performed by the 

point kernel algorithm of ISOgray TPS in virtual wedge fields (in the heterogeneous thorax 

phantom) with the experimental dose distribution in Breast radiotherapy? 

 

Methods: An anthropomorphic thorax phantom similar to the human body was designed and 

manufactured using materials equivalent to the body. After CT imaging, the treatment area and 

vital tissues such as heart and thorax were contoured by the oncologist. The treatment plan was 

done by the radiotherapy physicist on the phantom with suitable fields. 3D dose distribution 

was calculated by CCS algorithm. Irradiation to the phantom was performed according to the 

treatment plan using a Siemens ARTISTE linear accelerator. Two-dimensional film dose 

distributions were acquired in a specific slice in the phantom. Finally, using VeriSoft software 

(MEPHYSTO PTW, Freiburg, Germany) and 2D gamma analysis, the behaviour of the 

calculated isodose curves and the measured dose distributions at standard virtual wedge angles 

at 6 and 15 energies were investigated. 

 

Results: Evaluation of two-dimensional dose distribution obtained from TPS calculations and film 

measurements showed that the value of gamma acceptance rate (3%–3 mm gamma criteria, 

local mode) was in the range of 78.0 ± 0.8% to 88.8 ± 0.6% at low energy and between 88.3 

± 0.5% to 92.0 ± 0.3% at high energy. In addition, we found that there is no significant 

difference in the change of the virtual wedge angles in different energies. But the results of our 

study state that this algorithm overestimated the dose of the soft tissue. Also, the ISOgray 

underestimated the dose in lung regions at both energies. 

 

Conclusion: Our findings demonstrate that the dose calculation accuracy of ISOgray TPS in Breast 

radiotherapy was good agreements with practical dose distributions at 6-15 MV photon 

energies. 

 

Keywords: ISOgray TPS; Breast radiotherapy; Thorax phantom; Virtual Wedge Filter; Siemens 

ARTISTE linac 
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Abstract:  
Objective: The main idea of this research is to apply batch of radiochromic films, close to each 

other in a heterogeneous head phantom to assess the quality assurance of IMRT treatments. 

Introduced a new method for three-dimensional dosimetry in IMRT technique with the use of a 

set of radiochromic films in heterogeneous head phantom is the main objective of the current 

project.  

Methods: First, the dosimetric characteristics of LinaTech DMLC-H multi leaf collimator using 

different experimental measurement tools (EDGE detector and EBT3 film) and Monte Carlo 

simulations were determined. The Siemens Primus 6 MV head, together with the external MLC 

using a VARMLC module in the BEAMnrc code were simulated according to the specifications 

of their manufacturers. After making anthropomorphic head phantom, PTV and OAR areas, 

according to RTOG H-0022 protocol were defined within the phantom and then accordance 

with the provisions of this Protocol, the doses were applied with appropriate restrictions and 

ultimately IMRT treatment plan using the TiGRT treatment planning system (FSC algorithm) 

was performed. The phantom was irradiated by substituting batch of the radiochromic films at 

intervals of 3 mm and 1 mm. IMRT treatment plan in a heterogeneous environment was 

simulated by EGSnrc code. The results of the three-dimensional dose distribution obtained from 

FSC algorithm and MC calculations were compared with the measured dose distribution and 

were analyzed using conventional criteria (3 mm-3%) by γ index.  

Results: The good agreement was observed between experimental measurements and simulated 

MLC. The results showed that the dosimetric characteristics of DMLC-H are consistent with 

the criteria specified in international standards. Dose distributions obtained from the 

anthropomorphic head phantom showed that in axial, coronal, and sagittal planes, by improving 

the resolution (3 to 1 mm) γ pass rate of FSC algorithm and MC calculations respectively 

about 3% and 1.5% increase. Also, in these planes, the differences in the γ pass rate between 

the FSC algorithm and MC simulation with a resolution of 3 mm and 1 mm are about 8.5% and 

7.4%, respectively. In general, the acceptance rate of γ index calculated by the FSC algorithm 

and MC simulation was obtained in the range of 89%-92% and 98%-99%, respectively.  

Conclusion: The results of this study show that the 3D gamma passing rate obtained from the FSC 

algorithm in the heterogeneous head phantom is less than expected and desirable value (≥95%), 

while Monte Carlo calculations showed excellent agreement with experimental results. 

 

Keywords: EBT3 film stack; IMRT; Quality assurance; Heterogeneous phantom; Gamma index 
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Abstract:  

Objective: New radiation therapy techniques have been developed in recent years for prostate 

cancer. The quality of treatment is influenced by the type of treatment technique in terms of 

dose distribution techniques and also its radiobiological indicators, including the Tumor Control 

Probability (TCP) and Normal Tissue Complication Probability (NTCP). This research was 

done with the aim of finding an adequate technique for treating prostate cancer by dosimetric 

and radiobiological comparison of three-dimensional conformal radiation therapy (3D-CRT) 

techniques and two new techniques of dynamic intensity modulated radiation therapy 

(Dynamic-IMRT) and tomotherapy. 

 

Methods: In this study, ten patients with high-risk prostate cancer treated with radiation therapy in 

Madani Hospital of Tabriz were selected. Prostate tumoral tissue as a target and rectum, bladder 

and femoral head as normal tissues at risk were contoured according to the criteria of RTOG 

protocol. For each patient, three separate treatment plans were created for all three techniques. 

Prescribed dose of 70 Gy in 35 fractions was used for all three techniques. Monaco and Precision 

Accuray treatment planning systems were used for treatment planning. The dosimetric 

indicators of each treatment plan, including the heterogeneity index, irradiation time, and the 

minimum, maximum, and mean doses for each patient and each technique were extracted from 

the dose-volume histogram (DVH) curves. Then, by using the Biosuite software, using DVH 

data and radiobiological factors, the TCP and the NTCP were calculated based on LKB and RS 

models.  

 

Results: In 3D-CRT technique, the mean dose values of bladder, rectum and head of right and left 

femoral bones were showed a significant difference compared to the other two techniques. The 

heterogeneity index of the 3D-CRT was higher than the other two techniques. The NTCP in the 

LKB model of the 3D-CRT technique was about 10% (range 3-11%) in the rectum, 

respectively, compared to IMRT and tomotherapy techniques. These numbers for the RS model 

was about 24% in the bladder and up to 17% in the rectum in 3D-CRT. The TCP parameter in 

all three techniques was 100%. 

 

Conclusion: In 3D-CRT compared to other two techniques and in D-IMRT to tomotherapy, the 

absorbed dose was higher and as a result the probability of damage and complications of healthy 

organs was higher. This point was also confirmed by radiobiological models.  

 

Keywords: TCP; NTCP; 3D-CRT; IMRT; Tomotherapy; Prostate cancer 
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Abstract: During SCC of the lips, the accumulated bolus is used to overcome the problem of low 

dose to the lips. The purpose of this study is to evaluate the performance of bolus in increasing the 

surface dose through the treatment planning system and film dosimetry. Two patients with squamous 

cell carcinoma (SCC) were included in the present study. Squamous cell carcinoma of the lip is a 

common malignancy in the head and neck region and one of the most treatable because it usually 

appears in the early stages. According to the tests performed and the results obtained, it can be 

concluded that there is a significant difference between the results in the presence of bolus and in the 

absence of bolus. In the present study, Gafchromic EBT2 films (ISP, USA) were used for in vivo 

dosimetry. In the presence of bolus, no significant difference was observed between the measured 

dose values and the calculated treatment planning system (TPS). 

For the first patient, the film dose was 19.2 Gy and the program dose was 11.2 Gy in each session, 

which means a difference of 3.9%. For the second patient, the film dose was 2.23 Gy and the program 

dose was 2.16 Gy in each session, which means a difference of 48.3%. The result of the evaluation 

shows that the film had a higher dose in both patients 
 

Keywords: SCC lip cancer , Buildup bolus , Film dosimetry , Treatment planning  
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Abstract: In recent times, there has been a growing concern regarding the potential risks associated 

with radiation exposure from computed tomography (CT) scans as a diagnostic tool. One of the methods 

used to optimize the radiation dose received by patients is the implementation of diagnostic reference 

levels (DRLs). CTDIv (Volume Computed Tomography Dose Index) and DLP (Dose Length Product) 

are utilized to evaluate and establish Diagnostic Reference Levels (DRLs). The CTDIv has limitations 

in accurately estimating the patient dose, which is why the American Association of Physicists in 

Medicine (AAPM) has introduced SSDE (Size-Specific Dose Estimates) as a method for more precise 

estimation of patient radiation dose. In this study, the DRLs of CT pulmonary angiography (CTPA) 

examinations of adults is determined using CTDIv, DLP and SSDE. 200 CT examinations of pulmonary 

angiography were collected from PACS (Picture archiving and communication system) in Chamran 

hospital. The diameter effective (Deff), conversion factor (CF) and SSDE calculated using AAPM TG -

204 and TG -220. Statistics analysis calculated using SPSS version 18. All scans in the study were 

performed using the GE Healthcare 16 Slices CT scanner. For the injection protocols, a Medtron injector 

was utilized. Imaging includes two stages test bolus and pulmonary angiography. During the test bolus 

imaging, a volume of Visipaque between 12 to 18 ml was administered, while in the pulmonary 

angiography imaging, a volume of Visipaque between 30 to 40 ml was administered. For test bolus, 

imaging third quartile of CTDIV, SSDE and DLP was 152.45 to 310.25, 215.25 to 438.72 and 152.45 

to 310.25 and values of 12.54 to 15.65, 17.70 to 22.09 and 432.25 to 521.65 are determined for 

pulmonary angiography, respectively that are lower than national DRLs. In addition, calculated CF 

for pulmonary angiography was 1.412 ± 0.17. DRLs were lower than other studies in this study. 

Using the AEC (Auto Exposure Control) and different kVp in this hospitals can help optimization of 

patient dose. The SSDE must be calculable by radiographers to more accurate estimation of patient dose 

using CFs. 

Keywords: Chest, CT Arteriography, SSDE, TG 204, TG 220 
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Design of Lead-Free Guards for Making Eye Glasses and Ceiling Shields to 

Reduce Eye Dose in Angiography by Simulation Using MCNP Code   
 

By 

Masoomeh Pooladi 

 

 

Abstract: 
Angiography is one of the most widely used diagnostic and therapeutic methods with relatively high 

radiation dose for patients and staff. Radiation protection of the body's radiation-sensitive organs such as 

eye lenses is very important in this imaging modality. In this study, we used Monte Carlo MCNP code to 

design transparent lead-free shields for these organs. 
Two types of phosphate glass with and without lead and bismuth were designed and simulated. ZnO-Bi2O3-

P2O3 and ZnO-PbO-P2O3 glasses were simulated in six different concentrations and percentages. Then the 

linear attenuation coefficients, mass and half-absorption layer thickness of each of these samples at 8 

energies (as a single energy of 60, 80, 100, 120, 140, 150 and 200 kV) and in three output energy spectra 

of the tube X-rays with peak energy of 80, 100 and 120 kV, which are mainly used in angiography, were 

calculated. Good agreement was observed between the simulated results and XCOM cross section database. 

Maximum values of mass attenuation coefficients were found for PZPb50 glass samples. The efficiency of 

shields at spectral energies was much better than single-energy photons, and this efficiency decreased with 

increasing energy. The results of this study suggest that the MCNP code used in this work may be used as 

a better alternative to experimental work to perform additional calculations on the photon attenuation 

properties of other glass materials and systems. 

 

Keywords: Angiography, Glass guards, Lead-free guards, Monte Carlo, Radiation protection. 
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Abstract  

Background and purpose: Nowadays medical imaging has a special place in the diagnosis and even 

treatment of various diseases. One of the basic uses of X-rays is in the operating room (OR). C-arm 

fluoroscopy is a main component during surgery that helps to guide surgeons and perform minimally 

invasive surgeries. So knowing the harmful effects of X-ray and ways of protection of it can prevent 

irreparable risks for patients and OR Staffs. The current study aimed at evaluating KAP level of 

radiation protection among personnel in the OR. 

Methods: In this cross-sectional study, the questionnaire designed by Rakhshani and colleagues was 

distributed among all operating room personnel of 6 teaching hospitals of Zanjan University of Medical 

Sciences in 2022-2023. This questionnaire consisted of two parts. The first part includes demographic 

information such as age, gender, etc. and the second part consists of 32 questions to evaluate the level 

of knowledge, attitude and practice of radiation protection among participants. The data was analyzed 

by using descriptive statistics (mean, standard deviation and frequency) and analytical statistics 

(Pearson's and Spearman's correlation coefficient test, Students independent t-test, ANOVA and etc.) 

whit SPSS version 26 software (sig:P<0.05). 

Results: Among the qualified OR staffs of Zanjan province, 172 people completed the questionnaires, 

of which 79 (45.9%) were men and 93 (54.1%) were women. According to the analyses, they were 

having good level in knowledge (n=69, 40.1%) and attitude (n=150, 87. 2%).besides, participants have 

poorly practice (n=81, 47.1%) and clinical competence (n=70, 40.7%). Based on the results, there was 

a significant relationship between gender and knowledge (p=0.02) so that men had more knowledge 

than women. There was a significant relationship between knowledge with age (p=0.005) and with the 

level of education (p=0.03). There was also a significant relationship between attitude and age 

(p=0.002), level of education (p=0.021) and work experience (p=0.02). There is no significant 

relationship between practice and gender (p=0.09), level of education (p=0.35) and work experience 

(p=0.45). But on the other hand, there is a significant relationship between practice and age (p=0.046). 

Conclusion: 

 Based on the results of this study, the knowledge and attitude of the OR staffs regarding radiation 

protection were evaluated as favorable, but the practice and clinical competence of the staffs regarding 

radiation protection were evaluated as unfavorable. It is recommended to hold training courses on the 

principles of radiation protection and to more monitor the performance of staffs.  

Keywords: Knowledge, Attitude, Practice, Radiation protection, Operating room 
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Abstract  

Introduction: One of the most important dangers to human health in recent years is the coronavirus 

disease 19 (COVID-19) caused by the coronavirus SARS-CoV-2. This disease was reported for the 

first time in December 2019, and its origin is Wuhan, Hubei Province, China (1, 2). Two of the 

methods for diagnosing this disease are the reverse-transcription polymerase chain reaction (RT-PCR) 

assay and chest computed tomography (CT) (3). Medical imaging that utilizes ionizing radiation is a 

significant contributor to radiation exposure. Studies have shown that the increased use of imaging 

scanners can elevate the risk of cancer due to this type of radiation (4). This study aimed to compare 

the dose indicators (CTDIVOL, DLP) and Effective Dose of chest CT scans for COVID-19 patients 

between dual and 16-slice scanners. 

Material and Methods: This study involved 720 patients who underwent chest CT scans. The data 

was gathered through dual and 16-slice scanners, and the data such as kV and mAs were obtained 

from the dose report window of the picture archiving and communication system (PACS). We used 

the impactDOSE software version 2.3 to calculate the volume computed tomography dose index 

(CTDIVOL) and the dose-length product (DLP). Additionally, we utilized the DLP to determine the 

Effective Dose. 

Results: In this study, the chest CT scans of 358 females and 362 males were evaluated. The mean 

age of all the patients was determined to be 48.62. The average CTDIVOL in dual (sequential), dual 

(helical), and 16-slice scanners were calculated to be 4.17, 3.18, and 1.4 mGy respectively. Also, the 

average DLP for dual (sequential), dual (helical), and 16-slice scanners was obtained at 19.23, 91.31, 

and 47.32 mGy.cm. Additionally, the mean ± standard deviation of the Effective Dose of patients who 

were scanned by dual (sequential), dual (helical), and 16-slice CT scans was found to be 0.27±0.07, 

1.32±0.28, and 0.68±0.31 mSv respectively. 

Conclusion: According to our findings in this study, the average Effective Dose that patients received 

from chest CT scans in the dual (sequential) scanner was the lowest, and in the dual (helical) scanner, 

it was the highest. 16-slice scanner delivered the minimum radiation dose to patients in contrast with 

the dual (helical). Due to the short scan time and low dose, 16-slice scanners are better than dual 

scanners for performing chest CT scans in COVID-19 patients.   

Keywords: Radiation Dose; Chest Computed Tomography; 2019 Novel Coronavirus; Dual Scanner; 

16-Slice Scanner 
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Abstract: Radon gas is the second risk factor of lung cancer. It distributes from the soil, water, and 

building materials.  The emission of alpha particles in the lung causes genetic defects. In this study, the 

short-lived radon progeny and lung equivalent dose were measured and compared in different buildings 

of KUMS (Kermanshah University of Medical Sciences). The DOSEman PRO (Sarad, Germany, 2007) 

as an alpha spectroscopic dosimeter was used for this study. All 106 measurements were done in 

December and January on the ground floor of the buildings.  The Mean ± SD values of equivalent 

equilibrium concentration (EEC) and lungs equivalent dose (for the time duration of 2 hours) were 6.95 

± 5.52 Bq/m3, 0.09 ± 0.08 µSv, respectively. There were significant differences for EEC, lungs 

equivalent dose, radon concentration and potential alpha energy exposure (PAEC) values among 

hospitals, dormitories, and schools (p < 0.001). Although the mean values of radon progeny were lower 

than international levels, hospitals and schools need to adopt a new approach to decreasing the radon 

levels. 

Keywords: Indoor radon; Ventilation; Diurnal effect; Occupational intakes; Inhalation dose; 
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Abstract: 
Objective: Nowadays, CT scan has become the diagnostic standard in radiotherapy centers (1), 

according to the principles of radiation protection, doses from CT tests should be investigated and 

measured (2) The purpose of this study is to evaluate and report the diagnostic dose level. It is for 

radiotherapy patients of Vasei Sabzevar Hospital during the last 2 years. 

Methods: According to the European guidelines, the diagnostic reference dose level can be obtained 

by calculating the third quartile of the average dose distribution in a sample of patients from a database 

(3) information related to computed tomography dose index (CTDI) and Dose Length Product (DLP). 

Tube potential (KV) and tube current (mAs) of 301 patients were extracted from PACS of the 

treatment center. 

Results: The amount of diagnostic reference dose in the head, head and neck, chest and breast, 

abdomen and pelvis areas is equal to 42.23, 12.23, 8.7 and 12.23 mg, respectively. 

Conclusion: The amount of diagnostic reference dose in head tests is higher than in other areas, and 

the diagnostic reference dose for Sabzevar is lower than the national reference dose. 

 

Keywords: Computer Tomography(CT), Radiotherapy, CTDI, DLP, Diagnostic Reference dose 

Level(DRL) 
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Abstract  

 

Background: Stem cells hold immense potential for the treatment of various injuries and diseases. 

However, before realizing their therapeutic application, several challenges, including the need for 

advanced techniques to understand and control stem cell behavior, and novel methods to track and guide 

these cells, must be addressed. Nanotechnology has shown significant promise in stem cell biology and 

regenerative medicine, particularly for in vivo molecular imaging. This systematic review aims to 

compile and analyze the existing literature on the influence of nanotechnology on stem cell imaging. 

 

Methods: Comprehensive searches of international databases such as PubMed, Scopus, and ISI Web 

of Science were performed to identify relevant articles on the application of nanotechnology in stem 

cell imaging up to March 2023. Screening, selection, and data extraction were conducted, followed by 

a quality assessment based on the STROBE checklist. 

 

Results: A total of 6332 articles were initially identified, out of which 40 articles were deemed eligible 

for inclusion. The majority of studies (38) utilized nanoparticles, while one each used nanoplates and 

nanolayers. One study reported the negative impact of nanomaterials on cell viability. 

 

Conclusion: Stem cell imaging plays a pivotal role in regenerative medicine. Nanomaterials with 

various properties, especially those exhibiting efficient cell-labeling, contrast enhancement, and 

minimal cytotoxicity, hold great potential for cell tracking. These findings offer novel insights into cell 

labeling and tracking or imaging techniques using nanotechnology, paving the way for advancements 

in stem cell research. 

 

Keywords: Nanotechnology, Stem Cell, Cell Imaging 

 

 

 

 

 

 

 

 

 

mailto:atousa.hamidy@gmail


 

 

 

 

CT Pulmonary Angiography Challenges in 16-Slice CT Scanners 
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Abstract:  

CT pulmonary angiography (CTPA) is known as the gold standard for the diagnosis of pulmonary 

embolism. Radiology technologists have many challenges for performing this procedure in practice. 

This challenges refer to patient physiopathology conditions (e.g heart output, kidney disease, breath 

holding problems and etc.), contrast medium (low/high Iodine concentration, dye temperature), 

scanner’s speed and equipment with angiographic applications (Blus tracking or test bolus), type of 

injector (dual or single head), using low-dose protocols, and type of catheter (central or peripheral 

venous) will be discussed. Firstly, the fundamental principles of CTPA from the patient educations to 

the multi-planar reconstructions were discussed in summary. Finally, the clinical solutions were 

provided to decreasing the dye volume at the lowest, obtaining the best delay time, optimizing the 

protocol parameters, with considering the patients’ safety based on the recent studies. 

Vessels diameter and scan time must be included for calculating the contrast medium volume.  Also, 

using dual head injector and test bolus (instead of bolus tracking) can decrease the total contrast volume 

to 35 mL. Temperature can increase the contrast medium viscosity and have inverse effect on the 

choosing the injection rate in patient with unstable veins. Using a test bolus to determine CM arrival 

time at two locations (i.e., ascending aorta and pulmonary trunk) can be performed to better determine 

the arrival time of the diagnostic CM in the target vessel of choice, especially in patient with heart 

failure. Using the bolus tracking instead of test bolus can be more useful in some patient with urgency 

condition or for double rule-out study (CTA for Pulmonary Embolus and thoracic aorta). Craniocaudal 

CT pulmonary angiography is suggested in recent 16-slice scanners with short scan time equal to the 

patient breath holding (5-10 s). Craniocaudal had a similar degree of respiratory motion artifact to 

caudocranial scanning, in contrast, cause to better peak contrast enhancement in the distal pulmonary 

branches. Inserting the region of interest (ROI) in the nearest place to the beginning of scan is necessary, 

especially in scanners with high diagnostic delay time. In this way, there is not necessary to starting the 

scan from top of lung. Thus inserting the ROI in 1-2 cm upper than aortic arch helps to decrease the 

diagnostic delay and decreasing the patient radiation dose. Decreasing the scan speed is more helpful 

in patient with insufficient heart output (high time of peak enhancement) and with tall lung. In this 

cases, the contrast medium has enough time to arrival to the distal pulmonary branches. The tube voltage 

decreasing instead of tube current should be considered in low-dose protocols. Recent studies are shown 

that using the lower tube voltage (80-100 kVp) can allow the lower contrast medium usage with same 

diagnostic value for patient with medium size. 

Keywords: Indoor radon; Ventilation; Diurnal effect; Occupational intakes; Inhalation dose; 
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Abstract:  

Due to breast cancer patients' high prevalence and mortality[1, 2], recent research seeks to identify and investigate 

a comprehensive imaging system that can detect breast cancer in early stages, non-invasively, and without 

secondary damage[3-5]. This study compares the traditional, conventional, and recent advances in imaging using 

ionizing and non-ionizing radiation. These methods include computed tomography (CT) scan, positron 

emission/computed tomography (PET/CT), ultrasound, magnetic resonance imaging (MRI), thermography, 

electrical impedance tomography (EIT), microwave imaging, and optical imaging for breast screening, diagnosis, 

and identification of lesions. The purpose of this article is to provide a summary of the comparison between 

traditional and emerging imaging methods used in breast screening, along with the advantages and disadvantages 

of these methods. 
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Abstract  

Backgrounds: Dyslexia is a type of Specific Learning Disorder (SLD) with neurobiological origin with 

difficulties in accurate and/or fluent word recognition, poor spelling and decoding abilities 

Dyslexia is perhaps the most common neurobehavioral disorder affecting children with prevalence 

ranging from 5 to 17.5 percent. The impaired reading in dyslexia is associated with inability to process 

the sensory input that enters the nervous system. fMRI has emerged as a potential source in 

understanding the neurobiology and to identify the brain basis of sensory stimuli processed in dyslexic 

patientsn Application of modern techniques in fMRI and analysis of fMRI data have highlighted the 

importance of coordinated processing across functional networks of distinct brain.  

Methods :In this review study, in order to find appropriate papers related to Study of fMRI in children 

with learning disorder, a comprehensive search of valid English scientific databases such as: PubMed, 

Google scholar, Scopus in the years 2015-2023 with a combination of keywords, Dyslexia, fMRI, 

functional connectivity were performed. Exclusion criteria were studies out of the Imaging modalities 

other than fMRI, Patients other than children and irrelevant studies of the subject. From the total number 

of papers obtained, papers were chosen. 

Results :As compared to control group, the participants with dyslexia show phonological decoding 

problem. During picture task, the participants with dyslexia use more areas of brain involve in recalling 

the memory events while during semantic tasks processing the occipito-temporal (fusiform) gyrus was 

less activated when in contrast to control. Findings showed both positive and negative Resting-state 

functional connectivity(RSFC) behaviour relationships that diverged across different reading subskills. 

Positive relationships included increasing RSFC among left dorsal and anterior regions with increasing 

decoding proficiency, and increasing RSFC between the left thalamus and right fusiform gyrus with 

increasing sight word reading, RAN, and reading comprehension abilities. In contrast, negative 

relationships suggested greater functional segregation of attentional and reading networks with 

improved performance on RAN, decoding, and reading comprehension tasks. 

Conclusion  : A review of these studies shows that participants with dyslexia fail to use normal brain 

regions specialized in language processing, but rather use different areas. 

Importantly, the results suggest that although reading subskills rely to some extent on shared functional 

networks, there are also distinct functional connections supporting different components of reading 

ability in children. 

 

Keywords: fMRI, dyslexia, SLD  
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Abstract: 

Backgrounds:Attention-deficit/hyperactivity disorder (ADHD) has been associated with deficits in 

decision making and learning.These skills are guided by the dopaminergic system, which is impaired 

in ADHD.However, the precise learning and decision-making deficits and their neurobiological 

correlates in ADHD are not well known.The characteristics of ADHD include abnormalities in reward 

responsivity that may interfere with decision making.The development of functional neuroimaging has 

gradually allowed the exploration of the neurofunctional about of Decision-Making. 

Methods :Google Scholar, PubMed and Web of Science databases were comprehensively searched 

from 2015 to 20223. The keywords used included Attention-Deficit / Hyperactivity Disorder (ADHD), 

functional magnetic resonance imaging and decision-making. After removing irrelevant studies, finally 

11 studies that were compatible with the inclusion criteria were selected. 

Results  : Importantly, functional connectivity between salience and frontoparietal networks predicted 

rate of evidence accumulation to a decision threshold, whereas functional connectivity between salience 

and default mode networks predicted inattention.The ventral and dorsolateral prefrontal cortex and the 

insula were activated during performance of the decision-making task in both the ADHD and healthy 

groups; however, activation in the ADHD group was less extended and did not involve other regions, 

such as anterior cingulate and hippocampus, that subserve emotion/memory processes.Direct 

comparison of data from the ADHD subjects and the healthy volunteers suggested that the healthy 

subjects engaged the hippocampal and insular regions more than did the ADHD subjects.Adults with 

ADHD had evidence of lower dorsolateral prefrontal  cortex (DLPFC) activity and reduced sensitivity 

in the ventromedial prefrontal cortex (VMPFC) region of interest in response to linear  changes in 

probability, compared with healthy controls.Compared with health controls, adults with ADHD showed  

higher responses to loss outcomes in the putamen and hippocampus. 

Conclusion :The findings suggest that the neural circuits engaged during decision making differ in 

subjects with ADHD and healthy comparison subjects. This difference may explain observed deficits 

in motivated behaviors in ADHD. Dysregulated neural computation of the values of behavioural actions 

and outcomes in the frontostriatal circuits may underlie decision processing distinct from reward 

learning differences among adults with ADHD. The combination of computational modeling of 

behavior and multimodal neuroimaging revealed that impaired decision making and learning 

mechanisms in adolescents with ADHD are driven by impaired RPE processing in the medial prefrontal 

cortex.A better understanding of the nature of these deficits could ultimately be applied to refine 

treatment strategies for ADHD.  
 

Keywords: ADHD, decision-making, fMRI 
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Abstract:  

High-grade gliomas and brain metastases are denoted as the most common brain tumors [1]. High-grade 

gliomas have an infiltrative growth pattern, whereas brain metastases grow in an expansive pattern with 

displacement of surrounding brain tissues. The accurate distinguishing between these two types of brain 

tumors is necessary because alters patient management and affects outcome [2]. Conventional MRI has 

limitations in the detection of high-grade gliomas from metastases due to similar enhancement patterns 

[3]. The use of advanced MRI techniques, such as diffusion tensor imaging (DTI), is widespread in 

intracranial neoplasms. Mean diffusivity (MD) and fractional anisotropy (FA) are the two commonly 

used DTI metrics that describe the magnitude and directionality of water diffusion and can provide 

valuable information about orientation and tissue structure [4]. This study aims to review the application 

of diffusion tensor imaging in distinguishing high-grade gliomas from brain metastasis. 

Literature searches of Google Scholar, PubMed, and AltaVista search engines were conducted with the 

keywords “diffusion tensor imaging”, “high-grade gliomas”, “brain metastasis”. Then, different articles 

related to the topic extracted and reviewed. 

Based on the results, it was determined that DTI metrics are different in high-grade gliomas and brain 

metastases [5]. Peritumoral MD is mainly higher in brain metastases than high-grade gliomas because 

of more vasogenic edema with excessive extracellular fluid surrounding brain metastases. On the other 

hand, this excessive extracellular fluid around metastases leads to less specific diffusion directionality 

and reduce FA. Combining these metrics provides useful information for the differentiation of high-

grade gliomas from brain metastases. 

In conclusion, DTI can be a promising technique for distinguishing high-grade gliomas from brain 

metastases. 
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Abstract:  

Introduction: Breast cancer is one of the most common invasive diseases and the second leading cause 

of death among women worldwide [1, 2]. Because with timely diagnosis, the effectiveness of treatment 

methods can be optimized, and the chances of survival can be increased [3-5]. This study evaluated the 

accuracy, specificity, and sensitivity of different medical imaging methods in breast cancer to clarify 

the most efficient breast cancer detection method using the meta-analysis method. 

Materials and methods: In total, 8 articles published between 2003 and 2023 worldwide were selected 

by searching PubMed, Scopus, Embase, Web of Science, and Cochrane Library. Keywords such as 

breast cancer, neoplasm, medical imaging, mammography, MR mammography, ultrasound, molecular 

imaging, and their combinations were used in the search. Two radiotechnologists and one academic 

reviewed the articles to determine whether the studies met the inclusion criteria. The quality of the study 

was assessed using the diagnostic accuracy evaluation tool. Summary estimates of diagnostic 

sensitivity, specificity, and accuracy were obtained using ratios and diagnostic meta-analysis. 

Results: From 84 studies that were screened for title, abstract, and full text, 8 articles were included in 

quantitative and qualitative synthesis. Results were reported for sensitivity, specificity, positive and 

negative predictive value, and cancer detection rate in women with dense breasts undergoing 

complementary imaging. The studies included in this review were heterogeneous, as was the proportion 

of women experiencing the prevalence and incidence screening rounds. The sensitivity of 

mammography, ultrasound, MR mammography, and molecular imaging was 59%, 65%, 94%, and 98%, 

respectively. These results show that mammography requires mass formation or calcium deposition to 

show dense breast malignancy. The modality requires a mass with an average size of 0.9 cm to detect 

these breasts. On the other hand, MR imaging resulted in a 4.5% increase in cancer detection rate and 

found malignancy in 12% with a PPV of 39%. However, molecular imaging methods provide early 

detection without anatomical changes in the early stages of diagnosis. 

Conclusion: The present meta-analysis showed a positive and direct correlation between molecular 

imaging methods and detecting malignant breast cancer lesions with dense tissue. However, Molecular 

imaging can make timely diagnoses for effective treatment, follow-up staging, and planning for 

effective treatment. 
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Abstract 

Cancer, as a self-sustaining and adaptive procedure that cooperates dynamically with its 

microenvironment, remains to foil patients, researchers, and clinicians regardless of significant 

evolution in consideration of its biological foundations. Artificial intelligence (AI) algorithms, mainly 

deep learning, have established notable progress in image-recognition tasks. Approaches extending 

from convolutional neural networks to variational autoencoders have initiated numerous applications 

in the medical image analysis field, thrusting it onward at a quick step. While at first look AI seem to 

impend the role of the radiographer, its prevalent approval and operation also offer significant 

occasions for more independence and self-definition if the occupation effectively makes for, and 

adjusts to, certain changes to character and principles. AI has been substantially used in the diagnostic 

procedure of plentiful cancers including head and neck cancer, breast cancer, skin cancer, lung cancer, 

prostate cancer, etc. The growth and spreading of AI in clinical medicine will enhance our indicative 

truth and rule-out abilities. Though, unless AI algorithms are accomplished to separate between 

benign anomalies and clinically expressive lesions, improved imaging sympathy might come at the 

cost of enlarged wrong positives, as well as confounding states whereby AI discoveries are not allied 

with conclusions. 

Keywords: cancer, artificial intelligence, imaging, MRI, CT, PET 
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Abstract:  

Background:A number of brain research projects have recently been carried out to study the ethology 

and mechanisms of psychiatric disorders. Although psychiatric disorders are part of the brain 

sciences, psychiatrists still diagnose them based on subjective experience rather than by gaining 

insights into the pathophysiology of the diseases.  

Deep learning (DL) methods have been increasingly applied to neuroimaging data to identify patients 

with psychiatric and neurological disorders. At present, psychiatric disorders are diagnosed based on 

symptoms and course of illness, according to the classifications in the Diagnostic and Statistical 

Manual of Mental Disorders. 

Given its ability to detect abstract and complex patterns, DL has been applied in neuroimaging studies 

of psychiatric and neurological disorders, which are characterised by subtle and diffuse alterations. 

Methods: Google Scholar, PubMed, and Web of Science databases were comprehensively searched 

from 2017 to 2023. The keywords used included psychiatric disorders, Deep learning, and 

neuroimaging. After removing irrelevant studies, finally 10 studies that were compatible with the 

inclusion criteria were selected. 

Results: Although DL techniques have been explored extensively in various aspects of medical 

imaging, they are still in a relatively early stage, and most applications are still simple two- or three-

classification problems. When studying fMRI from schizophrenia, psychotic bipolar disorder, 

schizoaffective disorder, and healthy individuals, the accuracy of a 4-class classification reached 46%, 

significantly above chance. The proposed deep classification and clustering framework is not only 

able to identify psychiatric disorders with high accuracy, but also interpret the correlation between 

brain networks and specific psychiatric disorders and reveal the relationship between them. Results 

suggest that deep learning of neuro imaging data is a promising tool for the classification of individual 

psychiatric patients. 

Conclusion(s): Deep learning provides a promising way to investigate a spectrum of similar disorders 

using neuroimaging-based measures. The combined development of psychiatric imaging and machine 

learning will be the trend and will become an indispensable tool for clinical diagnosis and treatment 

of psychiatric diseases in the future. 
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Abstract: Currently, deep learning-aided medical imaging is becoming the hot spot of AI frontier 

application and the future development trend of precision neuroscience. Machine learning and its 

subset, deep learning, are branches of AI, and have shown promising findings in the medical field, 

especially when applied to imaging data, which have been used in radiological diagnosis, 

bioinformatics, genome sequencing, drug development, and histopathological image analysis. Deep 

learning has shown tremendous potential in the field of neuroimaging and brain regulation. 

Neuroimaging techniques such as MRI, CT, PET/CT, EEG/MEG, optical imaging, and other imaging 

modalities generate large amounts of comprehensive and complex data, which can be challenging to 

analyse and interpret. Deep learning techniques such as CNNs, RNNs, and GANs have been proven to 

be effective in extracting meaning full information from these data and transforming the 

neuroimaging from qualitative to quantitative imaging modality. 

for this study, we conducted a comprehensive review of research articles using databases like 

PubMed, IEEE Xplore, Science Direct, and Google Scholar. We included studies published between 

2015 and 2023, focusing on the intersection of deep learning, neuroimaging, and brain regulation. 

Relevant articles covering advancements in deep learning techniques for neuroimaging analysis and 

their applications in understanding brain regulation were selected and critically evaluated. 

Deep learning has shown great promise in the field of neuroimaging and brain regulation, with the 

potential to improve the accuracy and speed of diagnosis and the treatment of neurological disorders 

as well as enable new forms of brain–computer interfaces. However, the challenges associated with 

deep learning must be addressed to ensure that these techniques can be used safely and effectively in 

clinical settings. Overall, this article reviewed the recent progress of how deep learning is being 

applied in the medical field of neuroimaging and brain regulation. 

Keywords: Artificial intelligence, Deep learning, Brain regulation, Neuroimaging. 
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Abstract

 

Radiation therapy dose calculation is an essential component of cancer treatment. Radiation therapy 

outcome depends on the accurate calculation and delivery of the prescribed dose to the tumor while 

sparing the surrounding healthy tissues.

 

Commercially available dose calculation methods are based on 

mathematical models that approximate the interactions of radiation with human tissue. However, they 

are not perfect and can sometimes produce inaccurate results depending on the treatment planner's 

skills. Moreover, these traditional dose calculation algorithms are often time-consuming. Regarding the 

increasing application of artificial intelligence and deep learning methods in medical sciences, scientists 

have used these methods to overcome the aforementioned issues in the treatment planning of cancer 

patients. Therefore, this study aims to review the application of deep learning methods in radiation 

therapy treatment planning. PubMed, Science Direct, Web of Science, and Google Scholar databases 

were explored up to May

 

2022, using different combinations of the keywords: "radiation therapy", 

"treatment planning", "artificial intelligence", " dose calculation ", and "deep learning". After screening 

the results 10

 

more recent and relevant papers were included in the study. Deep learning models require 

a combination of patient anatomy data, linear-accelerator intensity modulated radiation therapy (IMRT) 

multi-leaf-collimator shape or segment data, dose data, and physics-based inputs to accurately predict 

the dose distribution of the radiation beam in the patient's body, for radiotherapy dose calculation. By 

training a deep learning model on a large dataset of radiation therapy plans, it is possible to learn the 

complex relationships between input and output features. This allows deep learning models to capture 

subtle patterns in the data that may be missed by traditional mathematical models.

 

The dose prediction 

using the trained network is very fast, making it compelling for online adaptive workflows where fast 

segment dose calculations are needed. Deep learning methods, such as deep U-Net algorithm have 

shown promising results in treatment planning by providing fast and accurate dose calculation. 

Additionally, deep learning algorithms can boost the accuracy of less accurate dose calculation 

algorithms by capturing the differences between dose calculation algorithms.

 

In conclusion, deep 

learning-based methods provide a more efficient and accurate alternative to traditional and 

commercially available dose calculation methods. 
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Abstract 

 

Computed tomography (CT) scans and magnetic resonance imaging (MRI) are commonly used in the 

diagnosis and radiation therapy treatment planning of cancer patients. However, obtaining both scans for a 

patient can be challenging due to time, comfort, and cost. Consequently, researchers use deep learning methods 

like generative adversarial networks (GANs) to generate synthetic MR images from CT data. These synthetic 

images resemble real MR scans, improving diagnosis and treatment planning while addressing the limitations 

of acquiring separate CT and MRI scans. This study aimed to provide a comprehensive review of deep learning 

methods for creating synthetic MR images based on CT data. PubMed, Science Direct, Web of Science, and 

Google Scholar databases were explored up to May 2023, using different combinations of the keywords: 

"image synthesis", "computed tomography", "artificial intelligence", " synthetic magnetic resonance images 

", and "deep learning". After screening the results seven more recent and relevant papers were included in the 

study. Deep learning methods, such as Unsupervised Image-to-Image Translation Networks (UNIT), Pix2Pix, 

and U-Net Variants, have demonstrated promising results in synthesizing MR images from CT data. Utilizing 

GANs facilitated the creation of these synthetic images, increasing the sensitivity of brain lesion detection. 

The U-Net method outperformed other techniques in cross-modality image synthesis. Additionally, the 

accurate diagnosis of an acute ischemic stroke is aided by GAN-based CT-based synthetic MRI. Deep-learning 

methods have shown potential for synthesizing MR images from CT scans. Estimating MR images using 

advanced deep-learning algorithms can enhance patient treatment while saving time and costs. The 

development of deep learning methods can lead to revolutionizing the synthesis and segmentation of medical 

images and provide helpful resources for clinicians in the process of diagnosis and treatment planning. 

 

Keywords: Image Synthesis, Computed Tomography, Artificial Intelligence, Synthetic Magnetic 

Resonance Images, Deep Learning 
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Abstract 

Introduction: One of the most promising areas of health innovation is the application of artificial 

intelligence(AI), primarily in medical imaging. Publications on AI haved rastically increased from 

about100–150per year in2007–2008 to700–800per year in 2016–2017. Magnetic resonance imaging 

and computed tomography collectively account for more than50%of current articles. 

Materials and methods: In medical imaging, many publicly available ConvNet models (VGGNet, 

ResNet, Inception V3 and DenseNet) have been used thus far2,11.Kermany et al.showed promising 

diagnostic applications for deep learning and transfer learning techniques in detection of three major 

retinal conditions, namely DME, CNV and drusen, from images captured using OCT, a technique that 

employs a retinal-imaging device that uses infrared light and low-coherence interferometry to scan 

through the retinal layers. Further validation of the effectiveness of the authors’ deep learning approach 

for medical diagnoses was conducted on a set of children chest X-rays (CXR) consisting of 5,232 

training images from 5,826 patients (2,538 bacterial pneumonias, 1,345 viral pneumonias and 1,349 

healthy) and 624 images (234 healthy and 390 pneumonia) from 624 patients. They achieved an 

accuracy of 92.8%. 

Result: Radiologists are already familiar with computer-aided detection/diagnosis (CAD) systems, 

which were first introduced in the 1960s in chest x-ray and mammography applications. However, 

advances in algorithm development, combined with the ease of access to computational resources, 

allows AI to be applied in radiological decision-making at a higher functional level. AI will surely 

impact radiology, and more quickly than other medical fields. It will change radiology practice more 

than anything since Roentgen. Radiologists can play a leading role in this oncoming. 
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Abstract: The term "Radiomics" denotes the process of extracting and analysing copious amounts of 

advanced quantitative imaging features from medical images obtained through computed tomography 

(CT), positron emission tomography (PET), or magnetic resonance imaging (MRI) techniques. It is 

critical to note that these data are meant to be extracted from standard-of-care images, thereby leading 

to a vast potential subject pool [1]. Radiomic data can be mined effectively to construct both descriptive 

and predictive models that relate image features with phenotypes or gene-protein signatures. In 

medicine, various ways to generate big data exist, including the widely known fields of genomics, 

proteomics, or metabolomics. Similar to these “omics” clusters, imaging has been used increasingly to 

generate a dedicated omics cluster itself called “radiomics”. Radiomics is a quantitative approach to 

medical imaging, which aims at enhancing the existing data available to clinicians by means of 

advanced, and sometimes nonintuitive mathematical analysis [2,3]. In essence, the fundamental 

hypothesis of radiomics is that these models, which may incorporate biological or medical data, can 

provide valuable diagnostic, prognostic, or predictive information. The radiomics endeavour can be 

split into different processes, each with its unique challenges that require overcoming, including (i) 

image acquisition and reconstruction, (ii) image segmentation and rendering, (iii) feature extraction and 

qualification, (iv) databases and data sharing for eventual (v) ad hoc informatic analyses. Each of these 

processes presents particular challenges that must be addressed [1,4,5,6]. In this research, by examining 

25 articles from various databases such as Scopus, Science Direct and etc in the field of radiomics and 

artificial intelligence, I came to the conclusion that despite all the challenges facing this field of science 

and its entry into the field of medical imaging, it can produce remarkable results. in the diagnosis and 

follow-up of various diseases, including cancer. 
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Abstract:  

Introduction: Multiple Sclerosis (MS) is a disease that impacts the central nervous system (CNS), 

which can lead to brain, spinal cord, and optic nerve problems. A total of 2.8 million are estimated 

to suffer from MS. Globally, a new case of MS is reported every five minutes (1).In order to 

diagnose MS, multiple screening methods have been proposed so far; among them, magnetic 

resonance imaging (MRI) has received considerable attention among physicians. Many machine 

learning and deep learning models have been developed using MRI images and clinical data with 

the aim of diagnosing and analyzing MS lesions (2). 

Material and Methods: This study is a narrative review based on articles available in scientific 

databases such as PubMed, Scopus, Google Scholar, and our criteria for inclusion in the studies 

were the time and worthy quality of the publications, relevance and keywords. 

The keywords used included Magnetic resonance imaging, Machine learning, Deep learning and 

Multiple Sclerosis from 2018 to 2023. 

Results and Discussion: The results of various articles about machine vision methods for 

diagnosing MS lesions from MRI images were evaluated. In recent studies, researchers have 

focused on the applications of machine vision techniques in MS disease, including diagnosing 

plaque type, predicting treatment response, segmenting MS lesions, and classifying patients (2, 3). 

 

 



 

 

 

 

Conclusion: MS is a chronic disease that directly attacks the central nervous system. Early 

diagnosis of MS is of great significance as it can prevent the progression of the disease. The 

aim of new studies shows that the use of artificial intelligence solutions and utilizing machine 

learning and deep learning algorithms in the medical field has improved the diagnosis and 

prognosis of MS patients. 
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Machine learning approaches for MRI-based Parkinson's disease detection 

 

Introduction: Parkinson’s disease is the second most world-spread progressive neuro disease. 
Parkinson's is a brain disorder that causes difficulty with walking, stability, and coordination. The 

detection of Parkinson’s disease is mostly based on clinical appearances, imaging scans, and correlated 

biochemical investigations, which remain clinically difficult. Resting functional magnetic resonance 

imaging (rs-FMRI) is one of the common non-invasive methods widely used in the diagnosis of 

Parkinson's disease. However, the early detection of Parkinson's disease is very challenging, especially 

in the early stages. nowadays, the use of machine learning algorithms in diagnosing neural lesions has 

been widely considered. Considering this, in this study, we intend to investigate the role of machine 

learning in diagnosing Parkinson's disease. 

Methods: This research was done in the Google Scholar database with the following keywords: 

“Functional magnetic resonance imaging” or “fMRI” in the title and “Parkinson’s” and “machine 

learning” and “detection” or “diagnosis” in all the fields. In addition, we searched for more articles on 

the subject on scientific websites such as PubMed and Science Direct. We limited the publication time 

to after 2021 to evaluate the most recent literature. After screening the abstracts, we selected the relevant 

articles for this study. 

Results: The total number of articles found during the search was 304. We limited our results to 43 

papers based on the inclusion values. Based on the literature, the amplitude of low-frequency 

fluctuations (ALFF) is one of the most usually used measurements of rs-FMRI. It can distinguish the 

amplitude of spontaneous, low-frequency fluctuations of blood oxygen level reliant on signals to reflect 

the uniformity and physiological state of neuron-independent activity in different brain regions. This 

method offers a good and sensitive dimension to describe spontaneous neural activity and has been 

commonly used in the detection of Parkinson's disease. Among machine learning algorithms, radiomics 

can extract high amounts of features from medical images to describe the characteristics of the lesions. 

This algorithm is very useful and sensitive to the detection of neurological lesions, many studies show 

that the use of machine learning algorithms in the diagnosis of Parkinson's lesions provides an accuracy 

higher than 80%. 

Conclusion: Machine learning has shown that it can have a great capacity to increase the accuracy in 

diagnosing lesions. These algorithms can extract useful features of images, this case increases the 

accuracy in the early diagnosis of lesions, especially in the early stages of Parkinson's disease. The 

reviewed articles showed that machine learning algorithms applied to Functional Magnetic Resonance 

images, seem to be strong and useful assistants to detect the lesions of Parkinson's disease in the early 

stage. This paper shows the ability of machine learning to be an effective assistant for radiologists or 

other specialists involved in the interpretation of Parkinson's images for better diagnosis. 
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Abstract: Breast cancer ranks among the frequently occurring malignant tumours in women, casting 

a grave impact on their physical and emotional well-being. Furthermore, the primary challenges in 

breast cancer screening and imaging diagnosis arise from intricate and variable image attributes, 

varying image quality, and disparities in interpretation among diverse radiologists and medical 

facilities. Artificial Intelligence (AI) has emerged as a transformative force in the field of medical 

imaging, revolutionizing the early diagnosis and analysis of breast tumours. The field of breast 

imaging is undergoing rapid development with promising outcomes thanks to the advancements in 

artificial intelligence (AI). At present, artificial intelligence can replicate clinical reasoning to 

facilitate diagnoses, notably in cases of breast cancer. In this article, the fundamental principles of AI 

and its application in the realm of breast medical imaging, spanning across mammography, 

ultrasound, and MRI. It delves deeply into activities such as identifying, segmenting, and classifying 

lesions, along with evaluating breast density and assessing the risk of breast cancer. In addition, we 

consolidate the latest advancements in AI-supported imaging diagnosis and explore the strides made 

in clinically-oriented, AI-driven accurate diagnosis of breast cancer. Finally, it is concluded that the 

"better" method depends on the specific clinical scenario, the goals of the diagnosis, and the 

capabilities of the AI algorithms. The integration of AI in medical imaging is a rapidly evolving field, 

and ongoing research and validation are essential to determine the most effective applications in 

breast cancer diagnosis.  

Keywords: Breast Cancer, Medical Imaging, Artificial Intelligence, Challenges, Future Prospects.  
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Abstract:  

Background: Detection of ovarian tumors is crucial for early diagnosis and treatment, which in turn 

improves patients' overall survival rate. Conventional methods for tumor detection typically involve 

manual interpretation of medical images, resulting in subjective and time-consuming evaluations.  

Methods: Recent advancements in computer vision techniques have transformed the field of medical 

imaging by automating the detection process and enhancing accuracy. 

Results: The use of computer vision techniques has shown promising results in the analysis of ovarian 

tumors. These techniques have the ability to extract quantitative picture information that cannot be 

detected by the human eye. This provides a more accurate evaluation of the tumor compared to 

traditional methods [1-3]. 

Conclusions: Picture feature extraction applying radiomics or deep learning (DL) has demonstrated 

promising results in tumour analysis and can provide quantitative picture information that is invisible 

by human eyes, in contrast to subjective radiological imaging evaluation by humans [2-12]. 

Keywords: Computer vision; ovarian tumor; medical imaging; detection; diagnosis; technology 
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Abstract:  

Aim: This study aimed to assess the performance of the Claude AI assistant[2] on a multiple choice 

exam covering key topics in medical physics and determine areas needing improvement. 

Methods: Claude was provided a 160 question multiple choice exam from the Iranian Master's 

Entrance Exam in Medical Physics directly in PDF form [1] without using any OCR tools. Claude 

provided its best reasoned answers, which were compared to the answer key to calculate percent 

correct overall and by topic. 

Results: Overall Claude achieved 61% accuracy compared to the answer key. Performance was 

strongest in Physiology and Anatomy (67% correct), radiation physics, general physics, and math 

(60% each), and general English (68%). Weaker areas were nuclear/atomic physics (55% correct), 

radiobiology (58%), biology (60%), and physiology/anatomy (67%). 

Conclusion: The Claude AI assistant demonstrated a foundational command of key physics topics, 

with room for improvement in specialized medical applications. Additional training focused on 

nuclear physics, radiobiology, and biological sciences would further enhance Claude's performance 

on medical physics exams and tasks requiring cross-disciplinary knowledge. However, Claude shows 

promise in integrating physics and medical concepts. 

Keywords: artificial intelligence, medical physics, exam performance, physics knowledge, cross-

disciplinary learning 
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Abstract  

Backgrounds: Despite significant advances in diagnosis and treatment, CVD remains the most 

common cause of morbidity/mortality worldwide, accounting for approximately one third of annual 

deaths.Cardiovascular imaging has a pivotal role in diagnostic decision-making and treatment follow-

up for CVD. Among the diagnostic methods, CMRI is increasingly used to diagnose, monitor the 

disease, plan treatment and predict CVDs.CMR enables accurate quantification of the cardiac chamber 

volume, ejection fraction and myocardial mass. In addition to quantitative measurements, for years, 

clinicians have been relying on manual approaches for CMR image analysis which is time consuming 

and prone to subjective errors. It is a major clinical challenge to automatically derive quantitative and 

clinically information from CMR images.Because of the large number of cardiac images that are 

routinely acquired with a wide range of modalities researchers have proposed artificial intelligence (AI) 

techniques for the automatic diagnosis of CVDs using CMRI data. 

Methods  : Various databases like Google Scholar, PubMed, Scopus, and Web of Science were 

searched over a period of 8 years from 2015 to 2023.All the studies indicating the The potential role of 

imaging for heart disease, including Cardiovascular magnetic resonance and artificial intelligence 

techniques such as a machine learning were included in this review. Exclusion criteria were studies  

unavailable and irrelevant studies of the subject. 

Results  : Correlations between machine learning and manual segmentation-derived flow approached 

unity (r = 0.99, p < 0.001).Among patients without advanced mitral regurgitation, machine learning 

correlated well (r = 0.63, p < 0.001) .Among advanced mitral regurgitation patients, machine learning 

yielded lower stroke volume than did volumetric cine-CMR (∆ 12.6 ± 20.9 mL, p = 0.005), further 

supporting validity of this method. the results demonstrated that ANNs, DTs, SVMs, Naïve Bayes, and 

KNN are the most widely used algorithms for CAD detection.Due to inherent differences among 

datasets, inconsistent performances have been reported for different datasets using similar ML 

algorithms.The reported results indicate that KNN, SVM, and ANN have achieved the highest 

accuracies for most of the CAD datasets. 

Conclusion  : Findings support use of machine learning for analysis of large scale CMR 

datasets.However, Despite the progress that has been made in recent years, there remain key 

shortcomings in ML-based detection of CAD that must be addressed in upcoming years.AI researchers 

introduced DL methods to tackle the challenges of ML method. 

Keywords: CMRI, CVD, Machine learning 
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Abstract: Autism spectrum disorder (ASD) is a complex neurodevelopmental disease [1]. People with 

autism have unusual communication and repetitive behaviours with restricted activities [2]. Various factors 

such as genetics, environment, and abnormal neural connectivity play a role in the pathogenesis of the disease 

[3]. Since only the evaluation of social behaviour and language skills in an autistic patient cannot provide 

information about the patient's neurological patterns, using functional magnetic resonance imaging (fMRI) 

enables the evaluation of the brain's functional connectivity as well as obtaining precise information for 

neuroscientists about Autism. Deep learning algorithms due to their features such as auto extract features of 

the images and capturing hidden representations can be effective in the early diagnosis of Autism [4]. The 

purpose of this study was to investigate the performance of deep learning algorithms in predicting ASD using 

fMRI data. 
We used scientific databases such as Google Scholar, PubMed, and Web of Science to search keywords “deep 

learning algorithms”, “autism spectrum disorder”, and “functional magnetic resonance imaging”. Then, we 

extracted the related articles and reviewed them.  

The obtained results indicated that various deep learning algorithms such as Conditional Generative 

Adversarial Network (cGAN), Artificial Neural Network (ANN), Convolutional Neural Network (CNN), and 

Deep Q Network (DQN) were used for ASD prediction using resting state fMRI data. Also, the accuracy and 

sensitivity of these approaches were determined in the range of (64-97%) and (79-90%), respectively. 

It can be concluded that deep learning algorithms indicate a diagnostic performance to predict ASD using 

resting state fMRI data. 

Keywords: “Deep learning algorithms”, “Autism spectrum disorder”, “Functional magnetic resonance 

imaging”  
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Abstract 

Radiomics, a burgeoning field at the intersection of radiology, oncology, and data science, has gained 

substantial attention in recent years. With the advent of advanced medical imaging technologies, 

radiomics offers a novel approach to extract quantitative data from medical images, enabling the 

transformation of images into mineable data repositories. This data-driven paradigm shift has the 

potential to revolutionize clinical decision-making in oncology. 

This article provides a comprehensive overview of radiomics, its methodologies, and its applications in 

oncology. We delve into the underlying principles of feature extraction, selection, and modeling 

techniques, highlighting the significance of radiomic features in characterizing tumor heterogeneity. 

Radiomics' ability to unravel hidden patterns within medical images is discussed, showcasing its 

potential to aid in early diagnosis, treatment response prediction, and prognostication. 

Furthermore, we explore the integration of radiomics with genomics, termed radiogenomics, and its 

role in unraveling the intricate relationship between imaging phenotypes and genomic alterations. 

Radiogenomics opens new avenues for personalized medicine by elucidating the genetic basis of 

radiomic features and their implications in tailoring therapeutic strategies. 

In this article, we also address the challenges and limitations of radiomics, including data 

standardization, model generalizability, and clinical translation. We emphasize the need for rigorous 

validation and collaboration between radiologists, oncologists, and data scientists to harness the full 

potential of radiomics in clinical practice. 

In conclusion, radiomics stands as a promising frontier in oncology, offering a non-invasive and 

quantitative approach to decipher the complex landscape of tumors. By bridging the gap between 

medical imaging and precision medicine, radiomics holds the key to unlocking new insights into tumor 

biology and guiding more effective, personalized treatment strategies. 
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Abstract 

Whole breast radiotherapy (WBRT) constitutes a cornerstone of treatment for women with early-stage 

breast cancer who have undergone breast-conserving surgery (BCS). While WBRT significantly 

reduces the risk of locoregional recurrence and breast cancer-related mortality, its clinical utility is often 

overshadowed by the development of skin toxicities. These adverse effects can have a substantial 

impact on a patient's quality of life and treatment compliance. 

This comprehensive review article delves into the multifaceted challenges posed by skin toxicity in the 

context of WBRT and explores the cutting-edge strategies employed to mitigate these issues. The 

central focus of this discussion is the integration of field-in-field (FIF) techniques within the framework 

of three-dimensional conformal radiotherapy (3D-CRT) treatment planning. These FIF techniques have 

rapidly gained prominence as the standard of care for WBRT due to their potential to optimize dose 

distribution while minimizing acute skin toxicity. 

Through a meticulous analysis of recent studies, clinical trials, and emerging technologies, this article 

provides a thorough examination of the pivotal role that FIF techniques play in skin toxicity 

management during WBRT for breast cancer. Additionally, it explores the mechanisms underlying the 

development of skin toxicities, risk factors, and patient-specific considerations that can influence their 

severity. By presenting a comprehensive overview of the latest advancements, this article equips 

clinicians, researchers, and healthcare providers with a deeper understanding of how to enhance the 

therapeutic benefits of WBRT while prioritizing patient's comfort and well-being. Ultimately, it aims 

to foster a more informed and effective approach to breast cancer radiotherapy, with an emphasis on 

reducing the burden of treatment-related skin toxicities.  
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Abstract 

Background and Aim Dosiomics, an emerging field in radiotherapy, leverages quantitative measures 

extracted from dose distributions to facilitate predictive biomarker discovery, thereby advancing personalized 

radiation oncology. This study conducts a comprehensive review of recent developments in dosiomics research. 

Methods Our investigation involved a meticulous analysis of literature using keywords such as dosiomics, 

dosiomic radiotherapy dose textures, spatial dose features, and dose-based radiomics. We sourced data from 

reputable databases, including PubMed, Web of Science, and Scopus. Dosiomics features were studied in 

conjunction with clinical data, Dose-Volume Histogram (DVH) analysis, Tumour Control Probability (TCP) 

modelling, Normal Tissue Complication Probability (NTCP) assessments, radiomics, and dosimetric 

parameters. 

Results Our findings are categorized into three main areas: tumour analysis, normal organ analysis, and 

features reproducibility. Within the realm of dosiomics analysis, we observed substantial variation in parameter 

selection, combinations, and statistical methodologies. Numerous studies convincingly demonstrated that the 

incorporation of diverse parameters significantly enhances the accuracy of prediction models, particularly in 

predicting normal tissue responses. Dosiomic features have proven highly effective in augmenting the Receiver 

Operating Characteristic (ROC) curve and consistently outperformed conventional dosimetric models. 

Similarly, in the prediction of local recurrence, dosiomics-based models have consistently exhibited high 

efficacy and validated their accuracy. 

Conclusion The limited number of dosiomics studies, frequently constrained by small sample sizes, 

underscores the need for further exploration, including rigorous assessments of reproducibility and stability. 

Dosiomics offers a promising avenue for radiation response modelling, unlocking opportunities for therapeutic 

personalization and ultimately leading to improved treatment outcomes. 

Keywords Dosiomics, Radiotherapy, Dose distribution texture analysis, Treatment optimization 
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Abstract 

Senescence, a state of irreversible growth arrest, often occurs in tumor cells in response to various 

cellular stresses, including radiation therapy. While senescence halts tumor growth, it can 

paradoxically promote resistance to therapeutic interventions. This article explores an innovative 

approach utilizing nanoparticles for the targeted eradication of senescent tumor cells, opening new 

avenues in cancer treatment. 

Nanoparticles have emerged as promising candidates for senescence-focused interventions due to 

their unique attributes. Their small size, surface properties, and drug-loading capabilities enable 

precise delivery of therapeutic payloads to senescent cells. We delve into the diverse range of 

nanoparticles, such as liposomes, polymeric nanoparticles, and lipid-based nanoparticles, and their 

potential to selectively induce apoptosis or senolysis in senescent tumor cells. 

Moreover, we examine the underlying mechanisms by which nanoparticles exert their senolytic 

effects, including the modulation of pro-survival pathways, interference with senescence-associated 

secretory phenotype (SASP), and activation of apoptotic pathways. These mechanistic insights 

provide a foundation for the rational design of nanoparticle-based strategies for senescent cell 

eradication. 

As we navigate the complexities of tumor heterogeneity, we discuss the prospects of tailoring 

nanoparticle formulations to the specific senescent cell subpopulations within tumors. Personalized 

approaches hold the promise of enhancing the effectiveness of senescence-targeted therapies while 

minimizing off-target effects. 

Nevertheless, challenges in nanoparticle design, bioavailability, and clinical translation persist. We 

address these issues and underscore the importance of rigorous preclinical and clinical investigations 

to validate the safety and efficacy of nanoparticle-based senolytic therapies. 
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In conclusion, nanoparticles stand as a formidable contender in the quest to eradicate senescent tumor 

cells. This article provides an encompassing overview of the current state of research in this domain, 

highlighting the potential for nanoparticles to revolutionize cancer treatment by selectively 

eliminating senescent cells, thereby enhancing therapeutic outcomes. 
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Review: 

Background and purpose: due to the prevalence of breast cancer and the importance of early detection 

as a result of the need to use its screening methods in the society and the importance and role of women 

teachers, the present study aims to determine the level of awareness, the attitude and behavior of female 

teachers in Zahedan city about breast cancer screening has been done. 

Methodology: This research is a descriptive and analytical study, the population of which is 300 female 

teachers of Zahedan schools in 1401, who will be randomly selected, and the collected information will 

be analyzed using statistical software such as spss. 

Findings: According to the studies we reviewed, it is expected that the level of knowledge of teachers 

about breast cancer and screening methods is average and their attitude is positive, but most of them do 

not use these methods. Therefore, in this research, the information of 300 female teachers of Zahedan 

schools will be collected, and after checking, it will be compared with similar studies. 

Conclusion: Women teachers due to the importance of their role in society; In order to increase their 

level of awareness and attitude towards breast cancer and screening programs and as a result to increase 

their participation in these screenings, they need to provide the necessary training in the field of breast 

cancer screening methods. 

Keywords: Breast cancer،screening،consciousness،attitude. 
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Abstract:  

Introduction: When using diagnostic methods such as CT scans and radiography, the primary priority 

is to obtain high-quality images while considering the minimum radiation dose to the patient. However, 

in pregnant patients, controlling the radiation dose to prevent harmful effects on the fetus is crucial. In 

some cases, performing a CT scan is vital for diagnosing diseases such as PE (pulmonary embolism), 

trauma, and aortic aneurysm[1, 2]. This study aims to investigate the radiation dose to the fetus in two 

types of scans: abdominal-pelvic and chest scans in pregnant patients. 

Materials and Methods: Initially, keywords such as "CT in pregnancy," "fetal absorbed dose," 

"dosimetry," and "estimation" were collected from databases including PubMed, Scopus, Science 

Direct, and the Google Scholar search engine. Studies published between 2007 and 2022 were selected. 

Among the 50 articles, 35 articles with the most relevant titles to the research objective were chosen. 

The results extracted from these articles were then reviewed. 

Results: The first trimester of pregnancy is considered the most sensitive period to the effects of 

radiation exposure on the fetus. In the second and third trimesters, fetal resistance to radiation increases, 

but receiving a dose greater than 500 mGy may lead to adverse effects such as growth disorders[3]. In 

the newer perspective, the fetal dose threshold for deterministic effects has decreased to 100 mGy[4, 

5]. According to ACR statements, the risk of developing oncological diseases in fetuses exposed to 

a dose of 20 mGy is 1 in 125[6]. However, according to ICRP reports, the risk of developing oncological 

diseases in fetuses is lower, with a ratio of 1 in 500 for a dose of 30 mGy[7]. 

The analysis of the results shows that in chest scans, the fetal absorbed dose increases with the 

progression of gestational weeks, and this increase is attributed to the fetus's proximity to the chest. The 

average dose change from week 8 to week 38 is 0.43 mGy[7]. In small abdominal and pelvic scans, 

there is not a significant increase in fetal dose with the progression of gestational weeks[8]. 

Conclusion: In conclusion, based on the reviewed studies, it can be stated that the reported absorbed 

dose in studies for chest and abdominal-pelvic scans is much lower compared to the doses recommended 

by relevant radiation protection organizations. Ultimately, among the three methods, reducing the scan 

length, modifying technical parameters such as increasing kvp and pitch, and using shielding for 

reducing fetal dose, reducing the scan length is the most effective method[9, 10]. 
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Abstract:  
Introduction: Medical radiation exposures are primarily administered to patients for 

diagnostic tests, interventional procedures, or radiation treatment. However, there are also other 

individuals, such as parents and close friends, who provide care and comfort to patients These 

carers may hold children during diagnostic procedures or be in close proximity to patients after 

the administration of radiopharmaceuticals or during brachytherapy[1]. Aim of this study is to 

investigate the Dose Constraints for Carers and Comforters in various reports and methods of 

radiography. 

Materials and Methods: The primary objective of this study is to investigate established dose 

constraints for individuals referred to as "carers" and "comforters" in various medical reports 

and radiographic methods. These individuals often provide care and support to patients during 

or after radiological procedures.  

A systematic search was conducted in reputable academic databases, including PubMed, 

ScienceDirect, and Google Scholar, using keywords such as "dose constraints" and "carers in 

radiography. Publications lacking specific information on dose constraints. 

The selected 25 articles and reports were reviewed to identify and document established dose 

constraints for carers and comforters in the context of various radiographic procedures. 

Results: The International Commission on Radiological Protection (ICRP) has proposed a 

dose limit of 5 millisieverts (mSv) for each carers episode involving patients[1]. Conversely, 

the European Union has established varying dose limits, 3 mSv for individuals below the age 

of 60 who are not pregnant, and 15 mSv for individuals aged 60 or above[2]. 

In Australia, the Code for Radiation Protection in Medical Exposure provides guidelines for 

safeguarding carers. For radiological examinations, the dose limit is set at 1 mSv, which aligns 

with the general public's limit. However, in treatment scenarios such as radionuclide therapy, 

the dose limit is elevated to 5 mS v [3]. 

In studies conducted, it has been found that carers  in  CT, mammography and radiography  

receive a dose significantly lower than the permissible limit set by radiation protection 

organizations.[4,5,6,7,8,9] 

Conclusion: Due to the fact that carers receive higher doses of radiation than the general 

public, obtaining informed consent and providing information to caregivers is crucial. This 

ensures that they are aware of the risks associated with ionizing radiation and can actively 

participate in patient care through informed decision-making. 

In a institution, it was decided that a lead apron is not required if the carer is unlikely to receive 

more than 2 µSv [10]. 

Keywords: Radiation protection, Carers, Dose 
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Abstract: MicroRNAs (miRNA) are a class of conserved RNAs (with a length of 19-23 nucleotides) 

that are non-coding and act as post-transcriptional regulators of gene expression. miRNAs play an 

important role in the pathophysiology of diseases such as cancer by regulating cell proliferation, 

metabolism, cell cycle, metastasis, and DNA damage response (1, 2). Many studies have identified 

miRNA as a potential biomarker for diagnosis, prognosis, or therapeutic tool for cancer. 

Ionizing radiation (IR) is one of the methods of cancer treatment using ionizing radiation, which is used 

in the treatment of more than 50% of cancers. Cellular response to IR damages activates many signalling 

pathways (such as PI3K/AKT and MAPK) mediating reacting to the damage and activating DNA 

damage responses (DDR) by activity homologous recombination (HR) and non-homologous end-

joining (NHEJ) to restore the double-strand breaks (DSBs). 

Recent studies have shown that miRNAs play a role in the signalling pathway related to radiation 

response and may lead to apoptosis, autophagy, DNA damage response, repair, etc (3). There is 

increasing interest for researchers to investigate the correlation between changes in some miRNA 

profiles and IR exposure. In this presentation, we will briefly overview the examples of different 

microRNAs and their role in response to radiation in some cancers. 

The PI3K/Akt pathway is activated in response to IR exposure and causes radioresistance. miRNA-21 

caused radioresistance by reducing the activity of PTEN (tumour suppressor), thus increasing AKT 

activation (4). Also, miRNA-205 was shown to regulate radiosensitivity by modulation of PTEN in 

gastric cancer. We also highlighted that some miRNAs can impact DNA damage repair and 

radioresistance of cancer cells. Many studies investigated the roles of miRNAs in two main 

mechanisms for DSB lesions for IR which include HR and NHEJ pathways. For example, miR-875 

can induce radiosensitivity by regulating checkpoint kinase 1 (CHK1) expression directly to inhibit the 

HR pathway in prostate cancer cells (5). However, overexpression of miR-182 enhances 

radiosensitivity by inhibiting HR through reducing BRCA1 expression (6). Upregulation of miR-205 

in PC-3 cell lines reduced the NHEJ pathway efficiency and caused radiosensitivity by targeting DNA-

PKC(7). 

In summary, we highlighted the role of miRNAs in the radioresistance of cancers and discussed their 

effects on the main signalling pathways in response to ionizing radiation exposure. 

Keywords: Micro RNA, radiation resistance, biomarkers, Radiotherapy, Signalling pathway 
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Abstract:  

This literature review systematically evaluates current evidence on parental knowledge and attitudes 

about ionizing radiation risks from paediatric imaging exams. A comprehensive search identified 10 

high-quality studies that surveyed parental radiation knowledge using questionnaires. Research spanned 

several countries. A key finding was inadequate radiation knowledge, with under 50% of parents 

demonstrating correct awareness in over 5 studies. For instance, only 32-40% knew children have 

higher radiosensitivity and 9-31% correctly compared CT and X-ray radiation doses. However, most 

parents expressed positive attitudes about justified paediatric radiation procedures, especially with prior 

imaging experience. Still, some safety concerns persisted. In 4 studies, under 40% reported risks being 

clearly explained pre-imaging. Parental knowledge was higher with more education in 5 analyses. 

Multimedia education was preferred. In conclusion, this review reveals substantial knowledge gaps and 

deficient radiation risk communication among parents regarding common paediatric imaging involving 

ionizing radiation. Targeted multimedia education initiatives optimized for health literacy levels are 

required to empower informed parental decisions about child radiation exposure. Clinical protocols 

promoting transparent provider-parent radiation dose and risk discussions should be implemented. 

Further research on tailored risk communication strategies for diverse parents is warranted. Addressing 

these knowledge deficiencies is crucial to enhance paediatric radiation safety. In summary, this well-

conducted systematic review provides compelling evidence that paediatric imaging radiation risks are 

inadequately communicated to parents, resulting in knowledge gaps negatively impacting informed 

medical decision-making and child safety. The authors make a persuasive case for improving parent 

education and transparent provider communication as a priority to protect children from unnecessary 

radiation exposure during essential diagnostic imaging. Keywords: Awareness; Patents; Caregivers; 

Medical Imaging; Radiation exposure Reference M. Olfati, H. Hadizadeh, “Assessment of Knowledge 

and Attitude of Parents about ionizing radiation and medical imaging” unpublished. 
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Abstract: The importance and place of mobile phones in today's human life is not hidden from anyone. 

Concerns about the increasing use of them in different ages from children to adults and the increase in 

the duration of exposure of these groups to electromagnetic waves caused by them, which is mainly in 

the range of 900-1800 MHz, concerns Much has been made about their side effects in recent years.  Due 

to the importance of the subject of this review study, the effects of these waves on different parts of the 

body such as the brain, heart and other tissues. The present review study was performed by selecting 

appropriate keywords and searching for experimental and applied studies from PubMed and Google 

scholar databases. In this paper, the effects of electromagnetic waves emitted from a mobile phone on 

brain function, cardiac evaluation parameters, their effects on testicular and prostate tissue in male rats, 

effects on movement, bioavailability and DNA integrity of human sperm and changes  Pulmonary 

uptake of MIBI -  TC99M was investigated in male rats. Studies show that cell phone-induced 

electromagnetic waves affect brain tissue temperature, neuron density, and nucleus diameter in mouse 

hippocampal neurons, and some brain-related activities such as cumulative response, dependence, and 

extent. Noise in irradiated chickens, cardiac parameters, sinus arrhythmia, testicular and prostate tissue 

structure in male rats as well as movement, survival and DNA integrity of human sperm and pulmonary 

absorption of MIBI -  TC99M in rats  Affects males. 

 

Keywords: cell phone, brain, heart, testicles, prostate, sperm, lungs 
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Abstract: Considering the high sensitivity of Fetus to radiation, and the necessity of following special 

instructions when imaging pregnant patients and the safety of the work condition for pregnant radiology 

technologists, the present study aimed to review the results of the previous studies in this regard. 

Articles were searched in PubMed, Science direct, web of science and Scopus databases using the 

keywords radiation AND pregnancy, awareness OR knowledge AND radiation AND pregnancy. The 

author reviewed the abstract and full text of the articles and the relevant studies were selected for 

systematic review. The results of the reviewed studies show the underestimation of the risks of radiation 

for the fetus, referring pregnant women to imaging departments with ionizing radiation and performing 

abdominopelvic radiography in the first trimester of pregnancy for some of them. In relation to the 

working conditions of radiology technologists, the review of previous studies indicated that cooperation 

in the field of changing the work condition is done only for a small percentage of them (less than 5%). 

While the monitoring of their radiation levels was average and similar to other personnel. Efficient 

counseling was not provided to pregnant patients and most of the referring physician and radiology 

technologists were not aware of the maximum permissible dose to the fetus. Accordingly, most of the 

reviewed studies have indicated the low level of compliance with the principles of radiation protection 

for radiology technologists and pregnant patients referring to imaging departments using ionizing 

radiation. 
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Zahedan About the Effects of Ionizing Radiation and Methods of 

Protection Against Them Before and After Training in 1402  
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Background and purpose: Considering the widespread use of ionizing radiation in the diagnosis and 

treatment of many diseases of diseases, as a result of the need to use protective measures against them 

and the importance and role of knowledge Students in determining the future of the country, the present 

study aims to determine the effect of education on the level of awareness Female students of high school 

in Zahedan about ionizing radiation and methods Protection against them will be done.  

 Research method: This research is a semi-experimental and interventional study on 10female students 

of high school in Zahedan city in 1402 with Random sampling will be done in two intervention and 

observation groups. Tools Data collection questionnaire consisting of demographic questions and 

related questions People's awareness of different medical imaging methods and possible memories 

related to They are the ones that are used after checking the validity and reliability. After checking the 

previous results Test, educational intervention using lecture, group discussion and question and answer 

methods It takes place and after 10 days’ secondary evaluation is done. Aggregate information Collected 

data are analyzed using Spss software and statistical tests.  

Findings: According to the studies that we reviewed, it is expected that the level of awareness of the 

previous intervention group After the educational intervention, there is a significant difference between 

the mothers of the control group before and after the intervention No significant difference can be 

observed.  

 Conclusion: Considering the importance of the role of students in determining the future of the country, 

for Increasing self-awareness regarding the effects of ionizing radiation and as a result of protection 

methods Against them, to provide the necessary training in the field of exposure to radiation hazards 

and methods They need protection against it.  

 Keyword: student, ionizing rays, awareness.  

 

 



 

 

 

 

 

 




