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Innovative Approaches to Pre-Hospital Management of Trauma Patients:

Enhancing Emergency Care through Technology and Training

Reza Ganji*!
1. Corresponding author, Department of Student Research Committee, University of Shahrekord, Shahrekord, Iran.
E-mail: rezaganji082(@ gmail.com

Background: Pre-hospital management of trauma patients is one of the major challenges in healthcare systems.
With the increasing number of accidents and injuries, there is a pressing need to improve methods in environ-
mental emergencies and pre-hospital care. This article examines innovative and novel approaches to managing
trauma patients in environmental emergency settings. Novel methods include the use of digital technologies,
intelligent systems, new treatment protocols, and the deployment of advanced medical equipment.

Materials and Methods: This study is a systematic review of the existing literature, including articles pub-
lished in reputable databases such as PubMed, Scopus, Web of Science, and Google Scholar from 2010 to 2023.
A total of 200 initial articles were identified. Inclusion criteria encompassed articles addressing new methods in
the pre-hospital management of trauma patients, while exclusion criteria included irrelevant articles and those
of low quality. After applying the inclusion and exclusion criteria, 60 articles remained for final analysis.

Results: The findings are as follows:

1- Digital Technologies: The use of apps and digital information systems facilitates communication be-
tween healthcare providers and treatment centers, reducing response times and increasing diagnostic and
treatment accuracy.

2- Advanced Training: Training programs for healthcare providers in pre-hospital trauma management
have led to improved skills and reduced clinical errors.

3- New Treatment Protocols: The implementation of new treatment protocols, such as the use of specific
medications and non-invasive methods, has contributed to better clinical outcomes for patients.

4- Air Transport Systems: The use of emergency helicopters for the rapid transfer of patients to treatment
centers has helped reduce transfer times and increase treatment effectiveness.

5- Advanced Medical Equipment: The deployment of advanced medical devices at the scene of incidents,
such as automated CPR devices and monitoring systems, enhances the quality of emergency services.

6- Future Predictions: Considering technological advancements and ongoing research, it is anticipated that
in the future, the use of artificial intelligence and machine learning in analyzing patient data and predict-
ing treatment outcomes will assist in improving the management of trauma patients. Additionally, virtual
training and advanced simulations are expected to help healthcare providers perform better in real-life
situations.

Conclusion: Novel methods in the pre-hospital management of trauma patients can significantly enhance the
quality of emergency services. The adoption of new technologies and continuous training for healthcare provid-
ers are among the measures that can lead to improved patient outcomes. With technological advancements and
innovative approaches, the future of pre-hospital management of trauma patients appears promising, and future
research should focus on evaluating the effects of these methods in real-world conditions.

Key words: Pre-hospital management, pre-hospital trauma, environmental emergencies.
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Exploring the Psychological Profile of Post-Traumatic Stress Disorder: A
Comparative Study on Suicide Risk Factors

Erfan Salehi*!, Maryam Raissi’

1. Corresponding author, Master of Clinical Psychology, Islamic Azad University of Hamedan, Medical department.
Email : Erfansalehi9776(@gmail.com
2. Master of Personality Psychology, Science and Research Branch, Islamic Azad University, Tehran, Iran.

Background: Posttraumatic stress disorder (PTSD) is a debilitating condition that arises from exposure to trau-
matic events, leading to a spectrum of symptoms that can persist and cause significant distress or impairment.
PTSD is strongly associated with suicide, attempts, and ideation across various populations. Understanding the
distinct risk factors for suicide among individuals with PTSD is crucial for developing tailored interventions
and preventive strategies.

Materials and Methods: This cross-sectional study assessed suicide risk factors using the Three-Step Theory
of Suicide (3ST) among 68 individuals diagnosed with PTSD and a control group of 68 individuals without any
diagnosed psychological disorder. Participants were selected from psychiatric outpatient clinics in Hamedan
City, Iran, and assessed using validated measures of psychological pain, hopelessness, interpersonal needs, and
suicide capacity. Demographic characteristics were also collected. Data analysis involved descriptive statistics
to summarize participant demographics and inferential statistics, including t-tests, to compare psychological
measures between groups.

Results: The t-tests revealed significant differences in psychological pain (t (134) = 5.67, p < 0.001), hopeless-
ness (t (134) = 4.82, p < 0.001), interpersonal needs (t (134) = 6.34, p < 0.001), and suicide capacity (t (134)
= 5.21, p < 0.001), with moderate to large effect sizes (Cohen’s d ranging from 0.65 to 1.02). Correlation
analyses indicated strong positive relationships between psychological pain and hopelessness (r = 0.75, p <
0.001), as well as between hopelessness and suicide capacity (r= 0.68, p < 0.001). Multiple regression analysis
showed that psychological pain and hopelessness significantly predicted suicide capacity (F (2, 135) =34.56, p
<0.001), accounting for 34% of the variance in suicide capacity.

Conclusion: The PTSD group exhibited significantly higher levels of psychological pain, hopelessness, in-
terpersonal needs, and suicide capacity compared to the control group. These findings underscore the need for
comprehensive assessments and interventions that address both the symptoms of PTSD and the broader psy-
chological distress associated with the disorder. Future research should aim to recruit larger and more diverse
samples, utilize longitudinal designs, incorporate objective measures of psychological distress, and control for
potential confounding variables.

Keywords: Posttraumatic Stress Disorder (PTSD), Psychological Pain, Hopelessness, Suicide Risk Factors,
Three-Step Theory of Suicide (3ST).
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Prehospital Emergency Services for Elderly Patients Referred with Acute Stroke
Code in Mass Gatherings: A Systematic Review of Challenges and Solutions

Ali Akbari', Mahboobeh Shali?, Ali Eisaabadi’, Tannaz Faregh!, Peyman Karami’>, Mohammadreza Sabbaghi**

1. Students’ Scientific Research Center, Tehran University of Medical Sciences, Tehran, Iran.

2. Department of Critical Care Nursing, Tehran School of Nursing and Midwifery, Tehran University of Medical Sciences,
Tehran, Iran.

3. Msc student of Emergency Nursing, School of Nursing and Midwifery, Tehran University of Medical Sciences, Tehran, Iran.

4. Corresponding author, Pre-hospital Emergency and Incident Management, Torbat Heydariyeh University of Medical
Sciences, Torbat Heydariyeh, Iran. E-mail: sabbaghiems@gmail.com

Background: Elderly individuals, due to their specific health conditions, are more susceptible to acute strokes.
In mass gatherings, providing prehospital emergency services to this group faces numerous challenges. This
study examines the challenges of prehospital emergency services for elderly patients referred with acute stroke
code in mass gatherings and identifies potential solutions to improve service delivery in these critical condi-
tions.

Materials and Methods: A comprehensive search was conducted based on the Cochrane systematic review
principles and PRISMA guidelines to identify studies addressing the challenges and solutions related to prehos-
pital emergency services for elderly individuals referred with acute stroke code in mass gatherings. Keywords
such as “prehospital emergency,” “elderly,” “stroke,” and “gatherings” were used without temporal restrictions
in various databases, including PubMed, Scopus, Web of Science, Embase, and the Cochrane Library. Google
Scholar was also utilized to explore grey literature. Studies published in both English and Persian were selected
for a more comprehensive coverage. Two researchers independently performed the screening and data extrac-
tion processes, and discrepancies were resolved through consensus with a third researcher. Inclusion criteria
consisted of cross-sectional, cohort, case-control, and interventional studies, and the quality of these studies was
assessed using the Critical Appraisal Skills Program (CASP) checklist.

Results: In the conducted search, 75 studies were identified that addressed the challenges and solutions of
prehospital emergency services for elderly individuals with acute stroke in mass gatherings. Among these, 36
were cross-sectional studies, 22 cohort studies, 8 case-control studies, and 9 interventional studies. The main
challenges included the management of response times and patient transfer, the lack of advanced equipment
such as Mobile Stroke Care Units, and deficiencies in coordination among different teams. These issues could
be improved through the enhancement of equipment, strengthened coordination, and the use of innovative tech-
nologies such as the Mobile Emergency Operations Center (MEOC) and Motorlance. Furthermore, the lack of
appropriate infrastructure for Green Lane and the shortage of language interpreters in dispatch centers are other
limitations that require special attention. Strengthening clinical education and conducting tabletop exercises
could also contribute to improving the efficiency of emergency services and therapeutic outcomes.

Conclusion: This study highlights the challenges faced by prehospital emergency services for elderly stroke
patients in mass gatherings, including time management, lack of advanced equipment, and poor coordination.
Improving equipment, communication, and utilizing new technologies can address these issues, ultimately
enhancing service quality and patient outcomes.

Keywords: Prehospital emergency services, elderly, acute stroke, mass gatherings.
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Investigating the Use of Connected Smart Airbag in Pre-Hospital Emergency
(Descriptive Review Article)

Behnaz Farahmandfard!, Mahdieh Motie™
1. Department of Nursing, Student Research Committee, University of Social Welfare and Rehabilitation Sciences,
Tehran, Iran.
2. Corresponding author, Department of Nursing, Student Research Committee, University of Social Welfare and Reha-
bilitation Sciences, Tehran, Iran.E-mail: mahdiehmotie71(@gmail.com

Background: The smart airbag technology significantly enhances car safety by reducing injuries from acci-
dents, and when integrated with pre-hospital emergency systems, it improves the response time and quality of
emergency services. This integration allows for automatic transmission of detailed accident information, such
as crash severity, number of occupants, and geographic location, thereby minimizing rescue time and enhanc-
ing the quality of care for the injured.

Materials and Methods: This study was conducted as a descriptive review. PubMed, Web of Sciences and
Scopus databases were searched in 2018-2024 to find full-text English language articles. In this research, 6
articles were reviewed based on the criteria of entry and exit and suitability of the content with the purpose of
the research.

Results: The study examines the application of connected smart airbags in emergency situations, emphasiz-
ing their ability to improve response times, decrease fatalities, and enhance rescue operations through loT and
real-time communication. These airbags can relay essential accident information, such as location and injury
severity, to emergency services, enabling better preparedness prior to their arrival. However, while the ad-
vantages include quicker response and improved decision-making, challenges such as high costs, the require-
ment for advanced communication infrastructure, data security concerns, and adherence to privacy regulations
could impede implementation, especially in regions with poor communication networks.

Conclusion: Smart airbags linked to emergency systems enhance road safety by automatically relaying
accident information to emergency centers, which facilitates faster response times. To optimize these tech-
nologies, improved communication infrastructure and cooperation among car manufacturers, emergency
services, and regulatory agencies are essential, particularly in resource-constrained areas. Additionally,
further research into standardization, data security, and network coverage in remote locations is crucial for
broader adoption and the overall improvement of global road safety.

Key words: Pre-hospital emergency, airbag technology, road safety, pre-hospital medical equipment.
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Comparative Efficacy of Gabapentin and Acetaminophen in Pain Management
during Central Venous Line Insertion in the Intensive Care Unit: A Randomized
Controlled Trial

Maryam Aligholizadeh !, Siavash Sangi !, Mehrdad Mesbah Kiaei 2*, Melika Aligholizadeh®

1. Anesthesia and Operating Room Department, Nursing and Midwifery Faculty, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.

2. Department of Anesthesiology and Pain Medicine, School of Medicine, Hasheminejad Kidney Center, Iran University
of Medical Science, Tehran Iran

3. Bachelor student of Medical Laboratory Sciences, Department of Laboratory Sciences, Langroud School of Allied
Medical Sciences, Guilan University of Medical Sciences, Langroud, Iran

Corresponding author: Mehrdad Mesbah Kiaei, Department of Anesthesiology and Pain Medicine, School of Medicine,

Hasheminejad Kidney Center, Iran University of Medical Science, Tehran Iran. Email: dr.mmesbah@gmail.com

Background: Central venous catheterization is a common but painful procedure in critically ill patients. Gabap-
entin, known for its neuropathic pain-relieving properties, and acetaminophen, a commonly used analgesic, are
both viable options for managing procedural pain. However, their comparative effectiveness in reducing pain
during CVL insertion in the ICU setting has not been thoroughly evaluated.

Materials and Methods: A total of 80 ICU patients undergoing CVL insertion were randomly assigned to
receive either gabapentin (n=40) or acetaminophen (n=40) prior to the procedure. The gabapentin group was
administered a single oral dose of 900mg gabapentin, while the acetaminophen group received a single intra-
venous dose of 1000mg acetaminophen. Pain scores were assessed using a standardized pain assessment tool
before and after drug administration, during the CVL insertion, and post-procedure. Data were analyzed using
statistical methods, including t-tests for comparing mean pain scores and chi-square tests for categorical vari-
ables.

Results: The gabapentin group reported significantly lower mean pain scores during CVL placement compared
to the acetaminophen group (3.1 vs 4.8, p<0.001). Patients who received gabapentin required less rescue opioid
analgesia (22% vs 47%, p=0.003). Patient satisfaction with pain control was higher in the gabapentin group,
with a notable reduction in the discomfort associated with the procedure.

Conclusion: In conclusion, based on the findings of this clinical trial, gabapentin at a dose of 900mg was more
effective than acetaminophen at a dose of 1000mg in reducing pain levels during central venous line insertion
in the Intensive Care Unit. The results suggest that gabapentin may be a valuable adjunctive analgesic agent
in improving pain management strategies for critically ill patients undergoing invasive procedures in the ICU,
emphasizing the importance of individualized dosing regimens for optimal pain relief. Further research is war-
ranted to validate these findings and optimize pain management protocols in the ICU setting.

Keywords: Gabapentin, Acetaminophen, Pain Management, Central Venous Catheters, Intensive Care Units.
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The Impact of Ketamine vs Tramadol on Pain Management in Burn Patients in
the Intensive Care Unit

Maryam Aligholizadeh !, Mehrdad Mesbah Kiaei 2, Siavash Sangi '*, Melika Aligholizadeh?

1. Anesthesia and Operating Room Department, Nursing and Midwifery Faculty, Shahid Beheshti University of Medical
Sciences, Tehran, Iran.

2. Department of Anesthesiology and Pain Medicine, School of Medicine, Hasheminejad Kidney Center, Iran University
of Medical Science, Tehran Iran

3. Bachelor student of Medical Laboratory Sciences, Department of Laboratory Sciences, Langroud School of Allied
Medical Sciences, Guilan University of Medical Sciences, Langroud, Iran

Background: Burn injuries are known to cause severe pain, and good pain management is critical to patient
comfort and recovery. Ketamine and tramadol are commonly used as pain relievers that have different func-
tions in the body and can be useful options for pain control in burn patients. Understanding how well these
drugs compare to each other can help clinicians improve pain management strategies for burn patients in
the ICU. The aim of this clinical trial is to investigate the effectiveness of ketamine and tramadol in pain
management of burn patients in the intensive care unit.

Materials and Methods: The study was a randomized, triple-blind, placebo-controlled clinical trial conducted
in the burn intensive care unit. The trial enrolled 120 adult patients aged 18 years or older with burn injuries
requiring ICU admission. Participants were randomly divided into four groups receiving ketamine, tramadol,
ketamine and tramadol, and placebo group. The primary outcome measure was pain intensity, a numerical
rating scale(NRS), and a visual analog scale(VAS). Secondary outcomes included opioid use, adverse events,
hemodynamic stability, length of ICU stay, and patient satisfaction with pain management. Appropriate statisti-
cal analyses, including ANOVA, chi-square tests, and multivariate regression analysis, were conducted.

Results: Preliminary findings from a study involving 120 burn patients, with 30 patients in each group, in-
dicate significant variations in pain management effectiveness among groups. Both ketamine and tramadol
demonstrated efficacy in reducing pain scores. The ketamine and tramadol combination group exhibited
the most substantial reduction in pain intensity scores compared to other groups (P<0.05). Ketamine alone
also significantly reduced pain, though to a lesser extent than the combination group. Secondary outcomes
indicated reduced opioid use, enhanced hemodynamic stability, and comparable side effect incidence be-
tween ketamine and tramadol groups. Patient satisfaction was highest in the combination group (P<0.05).
Hospitalization length in the ICU didn’t significantly differ among groups(P=0.09).

Conclusion: This clinical trial study shows that a combination of ketamine and tramadol provides the most effec-
tive pain management in burn patients admitted to the ICU. While ketamine alone also showed promising results,
combination therapy showed greater reductions in pain intensity scores. Tramadol, when used as an analgesic,
provides moderate pain relief. Based on these findings, the use of a combination of ketamine and tramadol can be
recommended for the effective management of pain in burn patients in the intensive care unit. These findings indi-
cate that the combination of ketamine and tramadol can potentially reduce the need for opioids and improve patient
outcomes. Further research is necessary to investigate the long-term effects and safety profiles of these drugs in this
patient population.

Keywords: Ketamine, Tramadol, Intensive care unit, burn injury, pain management.
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A Review of Recent Innovations in Pain Management for Orthopedic

Trauma Patients

Mina Afshar!” , Atousa Afsari? , Narges Kamangir?
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3. Bachelor of Nursing student, Department of Nursing, School of Nursing and Midwifery, Takestan Branch, Islamic Azad
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Background: Acute and chronic pain resulting from orthopedic trauma injuries presents a significant challenge
in the medical field, causing not only patient suffering but also hindering physical and psychological recovery.
Ineffective pain management can lead to issues such as reduced mobility, sleep disturbances, anxiety, and de-
pression. In this context, therapeutic innovations have played a substantial role in enhancing existing methods.
This article reviews recent innovations in pain management for orthopedic trauma patients and analyzes the
impact of these approaches on treatment outcomes.

Materals and Methods: This systematic review was conducted following the PRISMA protocol. A search
for articles published between 2019 and 2024 was performed in the PubMed, Scopus, and Web of Science
databases. Keywords included “pain management,” “orthopedic trauma,” “innovative therapies,” and “phar-
macological and non-pharmacological interventions.” Relevant articles were selected and analyzed to provide
scientific evidence regarding innovations and new approaches in pain management.

Results: Recent studies have demonstrated that non-opioid medications, such as liposomal bupivacaine and
newer NSAIDs, serve as effective alternatives to opioids in pain reduction and their associated side effects.
Neural techniques, such as femoral nerve blocks and transcutaneous electrical nerve stimulation (TENS), have
also played a crucial role in alleviating acute and chronic pain while reducing dependence on narcotics. Non-
pharmacological methods, including physical therapy and cognitive-behavioral therapy (CBT), have contributed
not only to pain reduction but also to improved patient functionality and stress management. Furthermore, edu-
cational programs for patients and healthcare teams have increased awareness and engagement in pain manage-
ment, enhancing treatment outcomes. The findings indicate that combined approaches involving pharmacologi-
cal, neural, and non-pharmacological interventions yield the best results in managing pain for orthopedic trauma
patients.

Conclusion: Recent innovations in pain management for orthopedic trauma patients provide an opportunity
to improve quality of life, reduce drug-related complications, and expedite recovery. The use of combined
methods, including non-opioid medications, neural techniques, and non-pharmacological interventions, can
facilitate better pain control. It is recommended that healthcare providers incorporate these new approaches
into their treatment protocols and involve patients in pain management through education. Further research is
needed to evaluate the long-term effects of these innovations.

Keywords: Pain management, orthopedic trauma, innovative therapies, nerve blocks, physical therapy, non-
pharmacological methods.
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Comparative Effect of Intravenous Ketamine and Tramadol on Hemodynamic
Parameters, Pain, Sedation, and Postoperative Nausea and Vomiting in Patients
Undergoing Urological Surgery under Spinal Anesthesia. A Triple-Blind
Randomized

Siavash Sangi!, Mehrdad Mesbah Kiaei?, Maryam Aligholizadeh!", Shahnam Sedigh Maroufi’, Parisa
Moradimajd3, Homayoon BanaDerakhshan!

1. Corresponding author, Department of Anesthesia and Operating Room,Nursing and MidwiferyFaculty, Shahid Be-
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2. Department of Anesthesiology and Pain Medicine, Hasheminejad Kidney Center, School of Medicine, Iran University
of Medical Sciences, Tehran, Iran.

3. Department of Anesthesia, School of Allied Medicine, Iran University of Medical Sciences, Tehran, Iran.

Background: Spinal anesthesia, a widely utilized technique in urological surgeries, often leads to challenges
such as hemodynamic instability, pain, sedation-related issues, and postoperative nausea and vomiting (PONV).
Pharmacological adjuncts like ketamine and tramadol may help mitigate these complications, but comparative
evidence remains limited. This study aimed to evaluate the effects of intravenous ketamine and tramadol as
adjuncts to spinal anesthesia on hemodynamic parameters, pain, sedation, and PONV in patients undergoing
urological surgeries.

Materials and Methods: This study is a triple-blind parallel randomized clinical trial with a population of 90
urological surgery patients under spinal anesthesia. Patients were divided into three groups of 30 people by
random block sampling method: intravenous ketamine group with a dose of 0.5 mg/kg (group K), intravenous
tramadol group with a dose of 0.5 mg/kg (group T), and normal saline group (group S).Primary outcomes in-
cluded hemodynamic parameters: systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial
pressure (MAP), and heart rate (HR) while secondary outcomes assessed pain, sedation, and PONV. The data
were entered into SPSS software version 21 and analyzed by chi-squared test, independent sample t-test, and
repeated measure ANOVA.

Results: Patients were homogeneous in terms of demographic variables Ketamine demonstrated superior
hemodynamic stability compared to tramadol and saline, with smaller reductions in systolic, diastolic, and
mean arterial pressure (MAP) (e.g., MAP reduction: 11.71 mmHg, 95% CI [5.65, 17.77]). Sedation scores were
highest in the ketamine group (mean increase: -0.91, p < 0.001), and the incidence of postoperative nausea and
vomiting (PONV) was significantly lower (3.3%, p=0.017) compared to tramadol (16.7%) and saline (10.0%).
No significant adverse effects, including hallucinations, were reported across the groups.

Conclusion: Ketamine provides better hemodynamic stability, higher sedation levels, and reduced PONV com-
pared to tramadol and saline in patients undergoing urological surgeries under spinal anesthesia. These findings
support the use of ketamine as an effective adjunct to spinal anesthesia in optimizing perioperative outcomes.
The results of this study can be generalized to patients undergoing urological surgeries with spinal anesthesia.

Keywords: Spinal anesthesia, ketamine, tramadol, urological surgery, hemodynamic stability, sedation, pain,
PONV.

Yy



wlo yiiules gl

S ol s (29 pgle Uil oSub jy gle oLl
1ol olodaauwl 9 g A S ol o 03 Sl

Yy

A Comparative Review of Hemodynamic Responses to Direct and Video

Laryngoscopy: A Systematic Review

Mabhsa Tebyanian'*
1. Department of Surgical Technologist and Anesthesia, Sorkheh School of Allied Medical Sciences, Semnan University
of Medical Sciences, Semnan, Iran
2. Corresponding author, Department of Surgical Technologist and Anesthesia, Sorkheh School of Allied Medical Sci-
ences, Semnan University of Medical Sciences, Semnan, Iran. E-mail: mahsa.tebyanian@yahoo.com

Background: Airway management is a crucial aspect of anesthesia and emergency medicine, with laryngos-
copy being the primary technique for endotracheal intubation. Traditional direct laryngoscopy (DL) has long
been used for this purpose, but video laryngoscopy (VL) has gained popularity due to its potential advantages,
particularly in improving visualization and reducing the risk of complications. This review aims to compare the
hemodynamic responses associated with DL and VL, focusing on their impact on cardiovascular parameters
during intubation.

Materials and Methods: A systematic review was conducted in accordance with PRISMA guidelines. Major
databases, including PubMed, Scopus, and Ovid, were searched for randomized controlled trials (RCTs) pub-
lished between 2021 and 2025. The search used the keywords “Direct Laryngoscopy,” “Video Laryngoscopy,”
“Hemodynamic Response,” and “Airway Management.” In total, [insert number] articles were identified. From
these, clinical trials were selected if they met the following criteria: published in English, assessed heart rate,
blood pressure, and other cardiovascular indicators during or after intubation, used tools such as the Bispectral
Index (BIS) to monitor anesthesia depth, and evaluated delirium using standardized methods like the Confusion
Assessment Method (CAM).

Results: The analysis of clinical trials indicates that video laryngoscopy tends to result in a smaller increase in
heart rate and blood pressure compared to direct laryngoscopy. In particular, VL demonstrated a more stable
hemodynamic profile in patients with challenging airways or those undergoing difficult intubations. Although
some studies reported no significant differences, the majority favored VL for minimizing the stress response
during the procedure. Additionally, VL was associated with a reduced need for multiple attempts at intubation,
contributing to a less pronounced hemodynamic disturbance.

Conclusion: Clinical trial evidence suggests that video laryngoscopy may provide hemodynamic advantages
over direct laryngoscopy, especially in terms of reducing cardiovascular stress during intubation. Despite these
findings, further high-quality, large-scale trials are needed to confirm these results across a broader range of
patient populations and clinical conditions. Clinicians should incorporate patient-specific factors and airway
difficulty when choosing the appropriate laryngoscopic technique.

Keywords: Direct Laryngoscopy, Video Laryngoscopy, Hemodynamic Response, Airway Management.
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Utilization of Robotic Technology in Stabilizing Orthopedic Injuries

During Trauma Surgeries: A Systematic Review

Sedigheh Hannani', Bahador Pourdel*”, Erfan Rajabi2, Seyed Abolfazl Hosseini?

1. Senior Expert in internal surgical nursing, instructor, operating room department, faculty of paramedicine, Iran univer-
sity of medical sciences, Tehran, Iran

2. Corresponding author, MSc of Perioperative Nursing, Student Research Committee, School of Allied Medical Sci-
ences, [ran University of Medical Sciences, Tehran, Iran. Email: pourdel.bahador@gmail.com

Background: Orthopedic problems associated with trauma frequently require exact surgical procedures to
guarantee adequate stabilization and recovery. Robotic technology in orthopedic trauma surgery has emerged as
a promising method to improve surgical precision and results. This systematic study seeks to assess the efficacy,
safety, and usability of robotic systems in stabilizing orthopedic injuries during trauma procedures.

Materials and Methods: We performed a comprehensive search of databases, including PubMed, Scopus,
Web of Science, and Cochrane Library, for papers published between January 2010 and December 2024. Terms
including “robotic surgery,” “orthopedic trauma,” “fracture stabilization,” and “robotic-assisted surgery” were
utilized. The inclusion criteria were randomized controlled trials (RCTs), cohort studies, and case-control stud-
ies that examined robotic-assisted methods for orthopedic trauma stabilization. Studies were omitted if they
pertained to non-traumatic orthopedic problems or did not incorporate a robotic surgical element. The Cochrane
Risk of Bias Tool for randomized controlled trials and the Newcastle-Ottawa Scale for observational research
were employed to evaluate the risk of bias. Data synthesis employed meta-analytic methods when feasible, and
narrative summaries were offered for diverse data.

Results: Of the 1,432 studies evaluated, 25 satisfied the inclusion criteria, involving a total of 5,678 patients.
Most trials indicated enhanced fracture alignment and decreased surgery duration with robotic aid relative to
traditional techniques. The primary outcomes encompassed surgical precision, duration of the procedure, and
incidence of complications. A meta-analysis of 10 randomized controlled trials (2,345 patients) demonstrated
a substantial decrease in malalignment rates (Risk Ratio [RR] 0.68; 95% Confidence Interval [CI] 0.52—-0.85).
Additionally, robotic-assisted surgeries resulted in reduced hospital stays (mean difference -2.1 days, 95% CI
-3.0 to -1.2). Nonetheless, the initial expenses and the learning curve related to robotic systems were recognized
as obstacles to wider implementation.

Conclusion: Robotic technology in orthopedic trauma procedures has considerable potential to augment surgi-
cal precision, diminish complications, and improve patient outcomes. The findings highlight its benefits; yet,
economic factors and training demands persist as difficulties. Subsequent study ought to concentrate on cost-
effectiveness evaluations and long-term outcomes to enable incorporation into standard surgical practice. These
developments have the potential to transform trauma care, guaranteeing safer and more effective interventions
for orthopedic injuries.

Keywords: Robotic surgery, Orthopedic trauma, Fracture stabilization, Robotic-assisted surgery.
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Surgical Innovations in Trauma,Telesurgery,and Robotics in Iran:

A Systematic Review

Mahnaz Vazini Pirouz!", Maryam Khodaee Nezhad 2
1. Corresponding author, Student Research Committee, Faculty of Paramedicine, Iran University of Medical Sci-

ences, Tehran, Iran. Email:mahnaz.vazini@gmail.com
2. Student Research Committee, Faculty of Paramedicine, Iran University of Medical Sciences, Tehran, Iran.

Background: Trauma surgery, robotic surgery, and telesurgery are among the advanced and innovative fields
in the world of medicine that have created significant developments in diagnosis, treatment, and postoperative
care by utilizing new technologies. The purpose of this systematic review article is to examine the advances and
challenges in the use of modern trauma surgery, robotics, and telesurgery methods in Iran.

Materials and Methods: A comprehensive search of studies published between 2015 and 2024 was performed
across various databases. Databases such as SID, Magiran, IranDoc, PubMed, Scopus, and Web of Science
were utilized to find pertinent literature. The search utilized the keywords: “Trauma surgery,” “Telesurgery,”
“Robotic surgery,” “Surgical innovations,” and “Iran.” The criteria for including articles in the study comprised
both quantitative and qualitative research, articles published in either Persian or English, and studies with avail-
able full text. A total of 150 articles were discovered through the database searches. After discarding 30 dupli-
cates, 120 articles remained. Screening the titles and abstracts led to the exclusion of 70 articles. An evaluation
of the full text for 50 articles resulted in the exclusion of an additional 30 articles that did not comply with the
inclusion criteria. In the end, 20 articles were included.

Results:

1- Trauma Surgery Innovations: Technological Advancements: Research in trauma surgery has concen-
trated on minimally invasive techniques, improved surgical tools, and innovations like trauma-specific
surgical kits and automated hemorrhage control devices. Clinical Outcomes: Most studies reported en-
hanced outcomes, including reduced mortality, shorter hospital stays, and fewer postoperative complica-
tions.

2- Telesurgery: Technologies: In Iran, telesurgery has utilized remote-controlled surgical systems, allowing
surgeons to operate in areas with limited specialized care. Technologies like da Vinci Surgical Systems
and custom-built systems have facilitated remote consultations and surgeries. Clinical Outcomes: Sev-
eral studies demonstrated successful surgeries via telesurgery in remote locations, with patient satisfac-
tion and outcomes comparable to traditional surgeries.

3- Robotic Surgery : Systems and Applications: Robotic surgery in Iran has focused on adapting interna-
tional systems (e.g., da Vinci, RAS) to local contexts, with applications in urology, gynecology, and
general surgery. Clinical Outcomes: Studies indicated improved precision, fewer surgical errors, shorter
recovery times, and reduced complications.

Conclusion: These advancements have improved surgical outcomes and expanded access to specialized medi-
cal services. However, challenges such as high costs, insufficient infrastructure, and a lack of adequate training
must be addressed to promote wider adoption of these technologies.

Keywords: Trauma surgery, Surgical innovations, Telesurgery.
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Advances in Trauma Surgery: A Systematic Review of Robotic and Remote

Surgical Innovations

Fatemeh Hesami', Mobin Mottahedi*?
1. Student Research Committee, School of Paramedicine, Shahroud University of Medical Sciences, Shahroud, Iran.
2. Corresponding author, Department of Operating Room, School of Allied Medicine, Shahroud University of Medical
Sciences, Shahroud, Iran. E-mail: Mobinmottahedil372@gmail.com

Background: The field of trauma surgery has witnessed revolutionary advancements with the integration of
robotic and remote surgical technologies. These innovations are transforming surgical care by enhancing preci-
sion, reducing recovery time, and enabling remote interventions, especially in inaccessible or crisis-stricken
areas. Robotic-assisted surgery provides enhanced dexterity and visualization, while telesurgery allows expert
surgeons to operate on patients from distant locations. This systematic review explores the latest developments
in robotic and remote surgical technologies within trauma care, focusing on their clinical applications, benefits,
limitations, and potential to redefine surgical practices.

Materials and Methods: A systematic search was conducted across databases including PubMed, Scopus,
Web of Science, and Google Scholar up to December 2024. Keywords such as “Trauma Surgery,” “Robotic
Surgery,” “Telesurgery,” “Remote Surgery,” and “Surgical Innovations” were employed. Inclusion criteria en-
compassed peer-reviewed articles, clinical trials, systematic reviews, and meta-analyses discussing robotic or
remote surgery in the context of trauma care. Studies were evaluated for methodological quality, relevance, and
their contribution to understanding the impact of these technologies on surgical outcomes.

Results: The review identified significant advancements in robotic and telesurgical techniques applied to trau-
ma care. Robotic platforms such as the da Vinci Surgical System have enhanced the precision of complex pro-
cedures like laparoscopic trauma surgery. Meanwhile, telesurgical systems have proven invaluable in military
and disaster settings, allowing real-time remote interventions. For instance, studies demonstrated improved
outcomes in minimally invasive procedures for thoracic and abdominal trauma with robotic assistance, includ-
ing reduced blood loss and shorter hospital stays. Remote surgery, facilitated by advanced telecommunications
and robotic arms, has successfully delivered care to patients in isolated regions. However, challenges such as
high costs, technical limitations, and the need for reliable internet infrastructure were noted.

Conclusion: Robotic and remote surgical technologies are redefining trauma care by overcoming geographical
barriers and enhancing surgical precision. Their continued integration into clinical practice has the potential to
improve outcomes, especially in resource-limited settings and during crises. However, widespread adoption
requires addressing barriers such as cost, training, and technological reliability. Future research should focus on
optimizing these technologies, developing cost-effective solutions, and exploring their long-term implications
for global trauma care.

Keywords: Trauma Surgery, Robotic Surgery, Telesurgery, Remote Surgery, Surgical Innovations.
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Investigating the Applications of Artificial Intelligence in Robotic Surgery
and Analyzing its Effects on the Accuracy and Effectiveness of Surgical

Processes

Esmaeil Teymouri'c Maryam khodaee nezhad*?
1. Faculty member, Operating Room Department, Faculty of Paramedical Sciences, Aja University of Medical Sciences,
Tehran, Iran.
2. Corresponding author, Master’s student in operating room, Faculty of Paramedical Sciences, Iran University of Medical
Sciences, Tehran, Iran. Email: maryamkhodaee1402@gmail.com

Background: Robotic surgery, as anew method in medicine, allows surgeons to operate with greater precision and
control while reducing post-surgical complications. The integration of artificial intelligence into robotic
surgery elevates this technology to more advanced levels. The aim of this study is to investigate the applications
of artificial intelligence in robotic surgery and analyze its effects on the accuracy and effectiveness of surgical
procedures.

Materials and Methods: This systematic review was conducted according to PRISMA guidelines and PubMed
(MEDLINE), EMBASE, Scopus, Web of Science, and the Cochrane database were searched from 2018 to 2024.
Keywordsincludedartificial intelligence, machine learning, robotic surgery, and their English equivalents. A total
of 65 articles related to the searched keywords were collected. Inclusion criteria included at least two keywords in
thetitle, the highest content match with the research title, and availability of the full text of the article. Finally, after
assessing the quality of the articles, 9 articles were identified as eligible articles and included in the study.

Results: One of the major advancements in robotic surgery is the use of artificial intelligence (Al) and machine
learning (ML) systems that help surgeons analyze data and make more accurate decisions. Al algorithms, by in-
creasing the accuracy of robotic arms, enable more complex surgeries, especially in the fields of neurology and
orthopedics. These systems are able to analyze images of the surgical field in real time and identify vital struc-
tures such as vessels and tumors. Al also provides feedback on tissue and its resistance by optimizing the move-
ments of surgical instruments and improving the sense of touch through the robotic interface. ML algorithms are
effective in predicting tissue behavior and preventing tissue damage. In addition, Al helps reduce the surgeon’s
workload and increase the accuracy of the operation by automatically adjusting surgical steps such as suturing
and tissue dissection. These innovations provide real-time decision-making support for surgeons.

Conclusion: Integrating Al into robotic surgery has the potential to improve the accuracy, efficiency, and acces-
sibility of surgical procedures, which can lead to better patient outcomes and reduced surgical complications.
However, barriers such as cost, data quality, ethical issues, and regulatory constraints must be carefully consid-
ered to enable responsible and effective adoption of this technology.

Keywords: Robotic surgery, artificial intelligence, machine learning .
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The Influence of Simulation Technologies on Educating Operating Room

Teams in Robotic Surgery: A Systematic Review

Sedigheh Hannani', Bahador Pourdel*”, Erfan Rajabi2, Seyed Abolfazl Hosseini?

1. Senior Expert in internal surgical nursing, instructor, operating room department, faculty of paramedicine, Iran univer-
sity of medical sciences, Tehran, Iran .

2. Corresponding author, MSc of Perioperative Nursing, Student Research Committee, School of Allied Medical Sci-
ences, Iran University of Medical Sciences, Tehran, Iran. Email: pourdel.bahador@gmail.com

Background: Robotic surgery has revolutionized surgical practice by improving accuracy and reducing patient
recovery duration. Nonetheless, its intricacy necessitates sophisticated training for operating room (OR) teams,
including surgeons, nurses, and anesthetists. Simulation technologies have become essential instruments in
training, offering a safe setting for skill development. This systematic study examines the influence of simula-
tion technologies on instructing operating room teams in robotic surgery, emphasizing their efficacy in enhanc-
ing technical skills, team communication, and patient safety.

Materials and Methods: We performed an extensive search in the PubMed, Scopus, Web of Science, and
Cochrane Library databases without time limitation until 2024. Keywords encompassed “robotic surgery,”
“simulation training,” and “operating room team”. The inclusion criteria comprised studies assessing simula-
tion technologies for robotic surgery training, focusing on outcomes pertaining to skill acquisition, team per-
formance, or patient safety. Studies concentrating exclusively on non-robotic surgery or devoid of empirical
data were excluded. The Cochrane Risk of Bias 2 tool was utilized to evaluate bias, and data synthesis was
conducted by narrative and quantitative analysis, if appropriate.

Results: Twenty-one studies with 1,257 people fulfilled the inclusion criteria. Simulation techniques encom-
passed virtual reality, augmented reality, and tactile task simulators. The majority of research indicated substan-
tial enhancements in technical skill, with 15 studies showing decreased task completion times and mistake rates
(95% CI: -22% to -35%). Eight studies emphasized improved team collaboration and communication, whereas
five associated simulation training with less surgical complications in clinical environments. The risk of bias
was low in twelve trials, moderate in six, and high in three. The variability in study designs prevented a meta-
analysis for all outcomes.

Conclusion: Simulation technologies markedly augment robotic surgery training, enhancing technical profi-
ciency, collaboration, and patient safety within operating room teams. The inconsistency in training processes
and evaluation criteria highlights the necessity for uniform methods. Subsequent study ought to concentrate on
longitudinal studies to assess the enduring effects of simulation training and its incorporation into certification
programs. Simulation-based training must be fundamental to the preparation of the operating room team for
robotic surgery, guaranteeing excellent patient outcomes and operational efficiency.

Keywords: Robotic surgery, Simulation training, Operating room team.
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Background: Robotic surgery, or robotic surgery, is a new era in medicine that allows for surgical procedures
to be performed without the presence of doctors at the patient’s side. This type of surgery uses advanced tech-
nologies such as surgical robots, telecommunications, and virtual reality to allow doctors to perform procedures
from remote locations.

Materials and Methods: This systematic review was conducted in accordance with PRIMSA guidelines using
PubMed (MEDLINE), EMBASE, Scopus, Web of Science, from 2018 to 2024. The keywords artificial intel-
ligence, tele surgery, and machine learning and their English equivalents were used. 75 articles related to the
searched keywords were collected. Inclusion criteria included the presence of at least two keywords in the title,
the highest correspondence of the article with the research title, and the availability of the full text of the article.
Finally, after evaluating the quality of the articles, 7 articles were considered eligible and included in the study.

Results: Al-powered tele surgery can overcome geographic constraints and provide specialized surgical care
in remote and underserved areas. Future developments in this area include Al-powered telepresence platforms
that, using virtual reality (VR) and augmented reality (AR), can visualize 3D anatomical models and perform
precise surgeries. 5G technology enables real-time communication between surgeons and robotic systems, re-
ducing delays required to perform complex procedures. In addition, Al can automate operating room tasks
such as monitoring vital signs, managing anesthesia, and tracking instruments. These technologies improve
efficiency and telecare by reducing team workload and reducing human error.

Conclusion: As a revolutionary innovation in healthcare, Al-based tele surgery increases the quality and ac-
cess to surgical expertise in underserved areas. Despite ethical and safety challenges, this technology can help
improve surgical outcomes and reduce costs, and revolutionize the health system.

Keywords: Tele surgery, artificial intelligence, machine learning,.
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The Impact of Organizational Culture on the Organizational

Commitment of Surgical Team Members
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1. Department of Operating Room Technology, Faculty of Paramedical Sciences, AJA University of Medical
Sciences, Tehran, Iran.

2. Corresponding author, Department of Educational Management, Faculty of Educational Sciences, Islamic Azad
University, Tehran, Iran. Email: namaki987@gmail.com

Background: Organizational culture significantly influences the quality of performance in healthcare teams,
particularly in high-stress environments like operating rooms. The primary objective of this study was to in-
vestigate the impact of organizational culture on the organizational commitment of surgical team members
in hospitals affiliated with Iran University of Medical Sciences. This study aims to demonstrate how various
dimensions of organizational culture can enhance employee commitment, ultimately improving service quality
and patient safety.

Materials and Methods: This cross-sectional study was conducted in 2019 at five hospitals affiliated with Iran
University of Medical Sciences. A stratified random sampling method was employed, with hospitals selected as
clusters, and samples randomly drawn from each hospital. The sample size was determined based on an 80%
power test and an anticipated sample attrition rate. Data were collected using standard questionnaires: Robbins’
Organizational Culture and Allen and Meyer’s Organizational Commitment scales. Statistical analyses were
performed using t-tests, Pearson’s correlation coefficient, and analysis of variance (ANOVA). Missing data
were handled using appropriate statistical methods.

Results: The average age of participants was 34.37 years, with 62.5% being female. The results revealed
a significant positive correlation between organizational culture and organizational commitment among the
surgical team members (r=0.483, P<0.001). Among the various dimensions of organizational culture, “team
orientation” had the most significant effect on emotional commitment (r=0.477, P<0.001). Additionally, men
had higher scores for organizational culture than women (P=0.033), and individuals with less work experience
showed higher organizational commitment (P=0.048).

Conclusion: The findings of this study indicate that a positive organizational culture, particularly one focused
on teamwork, can enhance organizational commitment among surgical team members, leading to improved
hospital service quality and patient safety. It is recommended that hospitals focus on strengthening team col-
laboration, communication skills training, and fostering employee creativity to increase productivity and or-
ganizational commitment.

Keywords: Organizational Culture, Organizational Commitment, Operating Room, Surgical Team, Occupa-
tional Health.
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Background: Hospital-acquired infections (HAIs) are major health issues that increase mortality rates, health-
care costs, and hospital stay durations. Simulation-based training (SBT) has emerged as an innovative approach
to improving healthcare workers’ skills in controlling hospital infections. This paper examines the impact of
SBT on adhering to health protocols and reducing hospital-acquired infections.

Materials and Methods: A systematic review was conducted using published articles from databases includ-
ing Cochrane Library, PubMed, Scopus, Web of Science, CINAHL, Embase, PROSPERO, SID, and Google
Scholar. The search covered studies from 2014 to 2024. Studies evaluating the impact of simulation-based
training on hospital infection control were selected. Different types of training interventions, such as low-
fidelity simulators (e.g., mannequins) and high-fidelity simulators (e.g., virtual reality), were analyzed. Studies
with high quality, appropriate design, and the use of valid educational tools were included. Quality assessment
tools like AMSTAR and the Cochrane Risk of Bias Tool were used, showing that most studies had acceptable
quality in reporting.

Results: The results showed that simulation-based training in hospitals significantly improved adherence to
health protocols and reduced hospital-acquired infections. Particularly in areas like sterilization techniques and
proper use of personal protective equipment (PPE), simulations enhanced healthcare workers’ skills. High-fi-
delity simulations, such as virtual reality, were particularly effective in training staff in PPE usage and infection
prevention protocols in critical situations. These simulations, especially for training on central venous catheter
(CVC) insertion and sterilization techniques, led to a decrease in hospital infection rates. Additionally, these
training programs boosted staff confidence and teamwork during infectious disease outbreaks like COVID-19.

Conclusion: Simulation-based training is an effective method for controlling hospital-acquired infections. It
improves adherence to protocols and reduces infections, particularly in areas such as PPE usage and steriliza-
tion techniques. However, despite its proven effectiveness, SBT is not widely implemented in many hospitals.
It is recommended that simulation-based training be incorporated into formal hospital education programs to
enhance awareness and skills in controlling hospital-acquired infections.

Keywords: Simulation-Based Training, Hospital Infection Control, Personal Protective Equipment, Health
Protocols, Infection Prevention.



wlo yiles gl

il us.m# sle tl_{msl; oSl o (29 pgle
Sl o 68 Sl 1ot olodadwl 9 g A

¥

Applications of Artificial Intelligence-Based Telesurgery: a Review Study

Sedighe Hannani'c Mahnaz Vazini Pirouz* Mozhde Abrishami Far®: Maryam Khodae Nezhad**

1. Faculty member, Operating Room Department, Faculty of Paramedical Sciences, Iran University of Medical Sciences,
Tehran, Iran.

2. Master’s student in operating room, Faculty of Paramedical Sciences, Iran University of Medical Sciences, Tehran, Iran.

. Master’s student in operating room, Faculty of Paramedical Sciences, Iran University of Medical Sciences, Tehran, Iran.

4. Corresponding author, Master’s student in operating room, Faculty of Paramedical Sciences, Iran University of Medi-
cal Sciences, Tehran, Iran. Email: maryamkhodaee1402@gmail.com

W

Background: Robotic surgery, or robotic surgery, is a new era in medicine that allows for surgical procedures
to be performed without the presence of doctors at the patient’s side. This type of surgery uses advanced tech-
nologies such as surgical robots, telecommunications, and virtual reality to allow doctors to perform procedures
from remote locations.

Materials and Methods: This systematic review was conducted in accordance with PRIMSA guidelines using
PubMed (MEDLINE), EMBASE, Scopus, Web of Science, from 2018 to 2024. The keywords artificial intel-
ligence, tele surgery, and machine learning and their English equivalents were used. 75 articles related to the
searched keywords were collected. Inclusion criteria included the presence of at least two keywords in the title,
the highest correspondence of the article with the research title, and the availability of the full text of the article.
Finally, after evaluating the quality of the articles, 7 articles were considered eligible and included in the study.

Results: Al-powered tele surgery can overcome geographic constraints and provide specialized surgical care
in remote and underserved areas. Future developments in this area include Al-powered telepresence platforms
that, using virtual reality (VR) and augmented reality (AR), can visualize 3D anatomical models and perform
precise surgeries. 5G technology enables real-time communication between surgeons and robotic systems, re-
ducing delays required to perform complex procedures. In addition, Al can automate operating room tasks
such as monitoring vital signs, managing anesthesia, and tracking instruments. These technologies improve
efficiency and telecare by reducing team workload and reducing human error.

Conclusion: As a revolutionary innovation in healthcare, Al-based tele surgery increases the quality and ac-
cess to surgical expertise in underserved areas. Despite ethical and safety challenges, this technology can help
improve surgical outcomes and reduce costs, and revolutionize the health system.

Key words: Tele surgery, artificial intelligence, machine learning.
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Comparison of Dose Enhancement among Gold, Gadolinium and Silver
Nanoparticles With High Dose Rate Sources in Brachytherapy: A Monte
Carlo Study

Aghasizadeh Sajjad!, Oroskhani Nazanin®"

1. Corresponding author, Msc medical physics, Department of Medical Physics, Kashan University of Medical Sciences,
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2. Department of Medical Physics, School of medicine, Iran University of Medical Sciences, Tehran, Iran.

Background: The aim of this study was to determine the dose enhancement factor achieved by Gold, Gado-
linium and Silver nanoparticles in brachytherapy. For this purpose, the Geant4 Monte Carlo code was utilized to
simulate three brachytherapy sources: Yb-169, Co-60, and Ir-192. To verify the accuracy of our simulations, the
obtained values of dose rate constants and radial dose functions were compared with corresponding published
values for these sources.

Materials and Methods: To investigate the dose enhancement factor, a cubic soft tissue phantom with dimen-
sions of 30 cm was simulated. Gold, Gadolinium and Silver nanoparticles, each with a diameter of 50 nm and a
concentration of 18 mg/ml, were then separately simulated within a tumor within a volume of 1x1x1 cm3 cubic.

Results: The findings indicated that the dose enhancement within the tumor in the presence of Gold, Gadolini-
um and Silver nanoparticles using the Co-60 source was 0.95%, 0.82%, and 0.79%, respectively. Additionally,
for the Ir-192 source, these values were reported as 3.27%, 2.11%, and 1.25%, respectively, and for the Yb-169
source, the dose enhancements were 36%, 32.7%, and 23.8%.

Conclusion: Based on the simulation results, it can be concluded that Gold nanoparticles provide a greater
dose enhancement compared to Gadolinium and Silver. The highest dose enhancement occurs when using
low-energy sources such as Yb-169. Therefore, the clinical use of these nanoparticles is recommended for dose
enhancement in brachytherapy.

Keywords: Dose enhancement, Brachytherapy, Nanoparticles, Monte Carlo simulations.
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Assessment of Psychiatric Disorders Via PET Scan

Amirabbas Heydari'* , Hamed Faraj Mohammadloo! , Parsa Mokhtari' , Mohammad Reza Homayouni'

1- Radiology Technology Department, Faculty of Para medicine, AJA University of Medical Sciences, Tehran, Iran.
Email: amirabbashydaril2@gmail.com

Background: Positron Emission Tomography (PET) imaging is revolutionizing the study of psychiatric dis-
orders by enabling the visualization of underlying neurobiological mechanisms. Psychiatric conditions such as
depression, schizophrenia, and bipolar disorder often involve neuroinflammation and altered neurotransmitter
systems, which PET imaging can map with precision. This approach offers critical insights into the diagnosis,
monitoring, and personalization of treatment for these complex disorders.

Materials and Methods: To explore the role of PET imaging in psychiatric disorders, a systematic review was
conducted using databases such as PubMed and Scopus. Search keywords included “PET imaging,” “psychi-
atric disorders,” and “neuroinflammation. Relevant studies were identified and analyzed to highlight advance-

ments, applications, and challenges in this field.

Results: Neuroinflammation, a key feature of psychiatric disorders, can be effectively detected using radioli-
gands targeting the translocator protein (TSPO), a biomarker of microglial activation. PET imaging of TSPO
has revealed inflammation patterns in disorders like major depressive disorder and schizophrenia, improving
the understanding of their pathophysiology. PET-MRI hybrid systems further enhance diagnostic precision by
combining PET’s functional imaging with MRI’s anatomical detail. This integration supports comprehensive
evaluations, such as identifying structural and functional changes in bipolar disorder and frontotemporal de-
mentia. However, challenges persist, including variability in TSPO expression, high costs, and the need for
improved radiotracers.

Conclusion: PET imaging has advanced our understanding of psychiatric disorders by providing detailed in-
sights into neuroinflammatory processes and functional brain changes. Despite limitations, ongoing innova-
tions in radiotracer technology and multimodal imaging systems promise broader clinical applicability. These
advancements position PET imaging as a key tool for personalized psychiatric diagnostics and treatment.

Keywords: PET imaging, psychiatric disorders, neuroinflammation.
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Effectiveness of Intensity-Modulated Radiation Therapy Technique on

Treatment of Cancer Patients

Amirabbas Heydari'", Hamed Faraj Mohammadloo!, Parsa mokhtari!, Mohammad Reza Homayouni!

1- Radiology Technology Department, Faculty of Para medicine, AJA University of Medical Sciences, Tehran, Iran.
Email: amirabbashydaril2@gmail.com

Background: This review aims to assess the effectiveness of Intensity-Modulated Radiation Therapy (IMRT)
in the treatment of various types of cancer, focusing on its clinical outcomes, toxicity profiles, and compari-
son with other radiation techniques such as 3D Conformal Radiation Therapy (3DCRT) and conventional 2D
radiation therapy (2D-RT).

Materials and Methods: A systematic review and meta-analysis were conducted, evaluating multiple studies
that compared IMRT with 3DCRT or 2D-RT in patients diagnosed with different cancers, including prostate,
cervical, and breast cancer. The primary outcomes were the incidence of acute and chronic toxicities (gastro-
intestinal and genitourinary), biochemical control, and overall survival rates. Secondary outcomes included
quality of life and cost-effectiveness. Statistical analysis was performed using risk ratios and confidence inter-
vals for comparing clinical outcomes across treatment modalities.

Results: IMRT was associated with significant improvements in clinical outcomes compared to 2D-RT and
3DCRT. Notably, it resulted in lower incidence rates of acute and late gastrointestinal and genitourinary toxici-
ties. Studies on prostate cancer showed that IMRT reduced acute gastrointestinal toxicity and improved bio-
chemical control. In cervical cancer, IMRT offered better targeting, reducing damage to surrounding tissues,
although challenges related to tumor motion and accurate boundary demarcation were noted. Additionally,
IMRT has shown a favorable cost-effectiveness ratio in the treatment of localized prostate cancer compared
to 3DCRT.

Conclusion: IMRT offers significant clinical benefits, particularly in reducing treatment-related toxicities and
improving tumor targeting. This technology provides a more precise and safer treatment option compared
to traditional radiation techniques, although it may come with higher upfront costs. Given its effectiveness,
IMRT is recommended for various cancer types, though further studies are needed to address challenges such
as organ motion and optimal imaging strategies. IMRT has shown notable benefits in clinical oncology by
improving the targeting of tumors while protecting surrounding healthy tissues. Studies specifically highlight
its effectiveness in reducing gastrointestinal and genitourinary toxicity in cancers such as prostate and cervical
cancer.

Keywords: Intensity-Modulated Radiation Therapy (IMRT), Cancer Treatment, Toxicity Profiles, Tumor Tar-
geting .
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Assessing the Out-of-Field Dose Calculation Accuracy by Eclipse Treatment
Planning System in Sliding Window IMRT of Prostate Cancer Patients

Fahimeh Faghihi Moghaddam, Mohsen Bakhshandeh*, Mehdi Ghorbani,

1. Biomedical Engineering and Medical Physics Department, Faculty of Medical Sciences, Shahid Beheshti University of
Medical Sciences, Tehran, Iran. Email: fahimeh.faghihi1988@gmail.com

2. Department of Radiation Technology, Faculty of Allied Medical Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, Iran. Email: mbakhshandeh@yahoo.com

Background: The objective of this study was to evaluate out-of-field dose distribution calculation accuracy
by the Anisotropic Analytical Algorithm (AAA), version 13.0.26, in Eclipse TPS, (Varian Medical Systems,
Palo Alto, Ca, USA) for sliding window IMRT delivery technique in prostate cancer patients.

Materials and Methods: Prostate IMRT plans with nine coplanar were calculated with the AAA Eclipse
treatment planning system. To assess the accuracy of dose calculation predicted by the Eclipse in normal
tissue and OARs located out of radiation field areas, including the rectum, bladder, right and left head of the
femur, absolute organ dose value, and dose distribution were measured using the Delta4+ IMRT phantom.

Results: In the out-of-field areas, underestimation of -0.66% in organs near the field edge to - 39.63% in
organs far from the field edge (2.5 and 7.3 cm respectively) occurred in the TPS calculations. The percent-
age of dose deviation for the femoral heads was 95.7 on average while for the organ closer to the target
(rectum) it was 79.81.

Conclusions: AAA dosimetry algorithm (used in Eclipse TPS) showed poor dose calculation in areas
beyond the treatment fields border where underestimation varies with the distance from the field edges. A
significant underestimation was found for the AAA algorithm in the sliding window IMRT technique (P-
value < 0.05).

Keywords: Out-of-field dose, dose calculation accuracy, TPS, IMRT, Prostate cancer Journ.
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Clinical Effectiveness of Combined Whole Body Hyperthermia and
External Beam Radiation Therapy (EBRT) Versus EBRT Alone in Patients
with Painful Bony Metastases: A Phase I1I Clinical Trial Study

Fahimeh Faghihi Moghaddam *!, Mohsen Bakhshandeh *?Hiiseyin Sahinbas 3, Hamidreza Mirzaei  Arash Mahdavi®

1. Biomedical Engineering and Medical Physics Department, Faculty of Medical Sciences, Shahid Beheshti University of
Medical Sciences, Tehran, Iran. Email: fahimeh.faghihi1988@gmail.com

2. Department of Radiation Technology, Faculty of Allied Medical Sciences, Shahid Beheshti University of Medical Sci-
ences, Tehran, Iran. Email: fahimeh.faghihi1988@gmail.com

3. Institute for Hyperthermia Research, Partner of the Marien Hospital Herne, Hospital of the RuhrUniversity, Bochum,
Germany.

4. Department of Radiation Oncology, Shohada-e Tajrish Educational Hospital, School of Medicine, Shahid Beheshti
University of Medical Sciences, Tehran, Iran.

5. Department of Radiology, University of Washington, Washington, USA.

Background: To evaluate the response rate, pain relief duration, and time it took for pain to decline or resolve
after radiation therapy (RT) with or without fever-range Whole Body Hyperthermia (WBH) in bony metastatic
patients with mainly primary tumor of prostate and breast cancer leading to bone pain.

Materials & methods: Bony metastatic patients with pain score >4 on the Brief Pain Inventory (BPI) under-
went RT of 30 Gy in 10 fractions in combination with WBH with nursing care under medical supervision versus
RT-alone. WBH application time was 3-4 h in three fractions with at least 48-h intervals. All patients were strati-
fied primary site, breast or prostate cancer vs others, BPI score, and exclusion criteria. The primary endpoint
was complete response (CR) (BPI equal to zero with no increase of analgesics) within two months of follow-up.

Results: Based on this study, the RT-alone group showed the worst pain. The study was terminated after the
enrollment of a total of 61 patients, 5 years after the first enrollment (April 2016 to February 2021). Finally, the
CR rate in RT + WBH revealed the most significant difference with RT-alone, 47.4% versus 5.3% respectively
within 2 months post-treatment (P-value <0.05). The time of complete pain relief was 10 days for RT + WBH,
while the endpoint was not reached during the RT-alone arm. Pain progression or stable disease was observed
in half of the patients in RT-alone group within 4 weeks after treatment. However, this score was near zero in
RT + WBHT patients in two months post-treatment.

Conclusions: WBH plus RT showed significant increases in pain relief and shorter response time in compari-
son with RT-alone for patients with bone metastatic lesions.

Key words: Fever-range, WBH, Radiotherapy, Bone metastatic, Cancer.
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Using Vacuum Cleaners for Radiological Decontamination of Casualties:

Technical Details and Challenges

Behnam Darzi Borkhani!

1- MSc Student in Healthcare Services Management, Department of Military and Disaster Medicine, 505 Army Hospital
(Nezaja), Tehran, Iran.Email: behnamdarzi@gmail.com

Background: Radiological contamination poses a significant threat to human health, particularly in the af-
termath of nuclear accidents or radiological incidents. Effective and immediate decontamination is critical
to reducing radiation exposure, preventing secondary contamination, and minimizing long-term health risks.
Traditional decontamination methods, such as washing with water or chemical treatments, are widely practiced
but may not always be sufficient or practical in emergency scenarios. Industrial vacuum cleaners equipped with
advanced filtration systems, including HEPA (High-Efficiency Particulate Air) and ULPA (Ultra-Low Penetra-
tion Air) filters, have emerged as a promising non-invasive alternative for radiological decontamination.

Materials and Methods: This article investigates the technical aspects of using vacuum cleaners for radio-
logical decontamination of casualties, focusing on filter technology, operational protocols, and the challenges
associated with treating contaminated wounds. A structured methodology was employed to evaluate the perfor-
mance of HEPA and ULPA filters in removing radioactive particles and to develop a step-by-step protocol for
their application in emergency settings.

Results: The findings suggest that vacuum-based decontamination can significantly reduce contamination
levels while minimizing tissue damage and secondary exposure risks. However, challenges such as equipment
maintenance, operator training, and the psychological impact on casualties require further attention.

Conclusion: This study highlights the potential of integrating vacuum cleaner technology into emergency re-
sponse plans and provides recommendations for future research and protocol standardization.

Key words: Radiological decontamination, Vacuum cleaners, HEPA filter, ULPA filter, Radiological contami-
nation, Decontamination procedures, Wound contamination, Radiation safety.
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Investigating the Role of Artificial Intelligence in Crisis Management:

A Narrative Review

Ali Jelodarian!, Sanaz Tavanal, Faizah Bani Yaqoubi*?

1. Bachelor of Nursing student, Army University of Medical Sciences, Aja Faculty of Nursing, Tehran, Iran
2. Corresponding author, Faculty instructor, PhD nursing student, Department of Military Nursing, Faculty of Nursing,
Aja University of Medical Sciences, Tehran, Iran. Email:faeze.baniyaghoobi@gmail.com

Background: Crisis can appear unexpectedly and may be man-made or natural. Artificial intelligence can help
the survival of the organization by processing information quickly. The purpose of this study is to determine the
role of artificial intelligence in crisis management.

Materials and Methods: A comprehensive search was conducted in specialized scientific databases such as
PubMed, Scopus, and Web of Science. This search included articles published from 2018 to 2024, using specif-
ic keywords. The inclusion criteria were aimed at studies that examined the applications of artificial intelligence
in crises. Articles were excluded if they did not focus on artificial intelligence in crises, were not published in
English, and their full text was not available. Finally, 10 articles were selected and reviewed. The collected data
were analyzed using narrative synthesis to identify patterns in the application of digital tools in this area. Data
extraction was performed by 3 independent reviewers.

Results: The aim of crisis management is to control the crisis rather than eliminate it based on the best infor-
mation. Artificial intelligence can be described as an alternative to perform intellectual tasks traditionally per-
formed by humans. Its abilities include learning, reasoning, planning, decision-making, and communication.
The use of artificial intelligence in crisis management has advantages that can be pointed out in the detection of
anomalies before the start of the crisis and massive data processing. Al techniques can affect important charac-
teristics of decision-making processes, sharing data, developing strategies, predictive and prevention analysis,
patient prioritization in a foreseeable period of time. Among its disadvantages, it can be mentioned that it is a
huge initial data, without intuition and without ethics. Of course, in cases such as specific actions where the
correctness or otherwise of the artificial intelligence decision is not clear, human intervention must be done.

Conclusion and Discussion: Overall, Al will not only help us fight against every phases of crisis but will help
us prepare and institutionalize the crisis management better for the future. Decision making organizations need
to balance comprehensiveness and speed through their Al investments and support Al-based solutions, since
they’re increasingly facing more frequent and devastating crises.By further exploring these issues, we can bet-
ter prepare for potential challenges and opportunities that Al may bring in the future.

Keywords: Artificial Intelligence, Crisis Management, Risk, Disaster, Response.
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Determining the Validity of ELISA IgG Antibody Assay Compared to
Pathology for Diagnosing HPV Infection

Hamidreza Golian *!, Mohammad Amin ghezel?, Ehsan Mati-Poor3, Amin Mati-Poor*, Armin Amiri’, Shahab
Maleki®, Maryam Mostafavi’, Narges Khoeini®, Neda Estiyari’, Shilan Nasri'?

1,7, 8, 10- Corresponding author, Medical Biotechnology Department of Biotechnology, Faculty of Sciences
and Advanced Technologies in Biology Majors, Medical University of Tehran, Iran, hosein

2- Medical Student, Department of New Biosciences, Faculty of Medicine, Babool University of Medical
Sciences, Mazandaran, Iran .

3,9- Nursing and patient care; Department of Nursing and Midwifery, Alborz University of Medical Sci-
ences, Karaj, Iran.

4,5- Nursing and patient care; Department of Nursing and Midwifery, Iran University of Medical Sciences,
Tehran, Iran.

6- Chief Resident of Veterinary Surgery, Department of Tissue and Wound Repair; Karaj Azad University,
Karaj, Iran.

Background: Human papillomavirus (HPV) is an important factor in the development of chronic, incurable
skin warts, especially in immunocompromised patients, which is evaluated using a variety of diagnostic
methods. This virus is a large family of viruses and the most common sexually transmitted infection. Since
various serotypes of this virus play a role in the development of precancerous lesions and cancer, especially
cervical cancer, further understanding of it is important. In most parts of the world, this cancer is the second
or third most common cancer in women. This study was conducted to compare two serological and histo-
logical methods in the diagnosis of HPV in infected patients.

Materials and Methods: This analytical study was conducted on 150 patients with HPV, all of whom had
confirmed HPV infection by PCR; referred to Labbafi-nejad Hospital, Tehran in 1402. For all patients,
pathology tests of the warts and standard molecular assays were performed, and serological tests and vas-
cular Doppler imaging were performed simultaneously. The data were analyzed by calculating sensitivity,
specificity, and positive and negative predictive values. The results were also analyzed using deep learning
(ML-DL) techniques, and the basic model was trained.

Results: Out of 150 patients with human papillomavirus, the HPV serology test was positive in 88 (65.3%)
and histology in 62 (85.3%), Comparison of serology (IgG) with histological results had a sensitivity of
70.3%, specificity of 63.6%, positive predictive value of 91.8%, and negative predictive value of 26.9%.
This study determined that IgG values higher than 1.3 with a sensitivity of 97.1% and specificity of 79.6%
can be considered as a positive test and values lower than that can be considered a negative test. The results
of vascular Doppler imaging confirmed successful blood flow in the appendix and its connection with
blood and lymph in all patients (P<0.0001). The deep learning model also confirmed viral density in 19
different parameters.

Conclusion: Given the relatively high sensitivity and specificity of the serological test compared to the
pathology method of the appendix in patients with HPV, as well as the simplicity, speed and cheapness of
this test, this test can be used to screen for HPV infection with approximately 98% certainty. In addition to
the lower cost, rapid initial diagnosis of HPV is also of great importance in medical treatment, pathology
methods will be more expensive and time-consuming, which was proven for the first time in the country in
the above study.

Keywords: Human papillomavirus (HPV), skin lesion, serology, histology, sensitivity, specificity .
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Insulin and Diet Therapy of Prior Gestational Diabetes and its effects on

Inflammatory Markers Postpartum

Mojdeh Ghiyas Tabari

1- Corresponding author, Department of clinical biochemistry , Faculty of medicine, University of Babo; , Babol, Iran.
E-mail: Mojdeh.tabari@yahoo.com

Background: Latest studies have presented that elevated interleukin-6 (IL-6) and C - reactive protein
(CRP), and TNFa may aggravate insulin resistance in pregnancy and contribute to the pathogenesis of type
2 diabetes mellitus after delivery. This study aimed at the relationship between inflammation markers and
diet and insulin therapy in patients with prior gestational diabetes mellitus six weeks postpartum. Fasting
blood glucose, A1C, and C-reactive protein (CRP) were measured. The mean FBS, A1C, and CRP levels
in women with pGDM (insulin and diet therapy) were significantly higher than the healthy non- pGDM
group. However, there were no differences between TNFa and IL6 expressions in these three groups. El-
evated FBS, A1C, and CRP levels in patients with prior GDM may be predictors of progression to T2DM.
Although, the typical route of variation in serum inflammatory markers in the postpartum is not fully de-
termined.

Materials and Methods: This study examined the gene expression of proinflammatory markers interleukin
(IL)-6, tumor necrosis factor (TNFa) during 4—6 weeks postpartum among 45 women. 30 patients with
GDM (15 patients with insulin therapy and 15 patients with diet therapy) and 15 healthy women were in-
cluded in the study after delivery.

Results: The mean FBS, A1C, and CRP levels in women with pGDM (insulin and diet therapy) were sig-
nificantly higher than the healthy non- pGDM group. However, there were no differences between TNFa
and IL6 expressions in these three groups.

Conclusion: Elevated FBS, A1C, and CRP levels in patients with prior GDM may be predictors of progres-
sion to T2DM. Although, the typical route of variation in serum inflammatory markers in the postpartum
is not fully determined.

Keywords: C-reactive protein (CRP), Interleukin-6, TNFa, and Gestational diabetes mellitus.
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Overview of Dengue Fever outbreaks and disease management

Amin Mirzaei kalkenari!, Vahid pourhasanali?, Mahmoud Vahidi*3

1. Department of Genetics and Molecular Biology, Faculty of Medicine, Isfahan University of Medical Sciences,
Isfahan, Iran.

2. Department of Microbiology, Faculty of Medicine, Baqiyatallah University of Medical Sciences, Tehran, Iran.

3. Corresponding author, Department of Medical Laboratory Sciences, Faculty of Paramedicine, Aja University of
Medical Sciences, Tehran, Iran. E-mail: Mahmoud.vahidi@gmail.com

Background: Dengue fever is a major global health concern caused by the dengue virus, transmitted pri-
marily by several species of Aedes mosquitoes. Dengue fever cases have tripled in the past five decades.

Materials and Methods: This is a critical situation, especially in countries prone to mosquito-borne infec-
tions, where the highest infection rates have been recorded. Despite the increase in the number of cases, the
overall case fatality rate is low, which health authorities find encouraging.

Results: Current epidemiological trends highlight the urgent need for increased coordination, vector control
measures, and community education to reduce the impact of dengue fever in the country.

Conclusion: As public health authorities continue to confront this unprecedented epidemic, ongoing re-
search into vaccines and treatments is essential for the long-term management of dengue fever in affected
populations.

Key words: Dengue fever, dengue virus, aedes mosquito.
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Recent Advances in Lophomonas Diagnosis: Traditional and Innovative

Techniques for an Emerging Neglected Disease

Amirmohammad Fallahi Lima'-*

1. Corresponding author, Student Research Committee, Mazandaran University of Medical Sciences, Sari, Iran.
2. Corresponding author, Department Parasitology,school of medicine, Mazandaran University of Medical Sciences, Sari,
Iran. E-mail: amirlimaaa9@gmail.com

Background: Lophomonas, a parasitic infection which affects the respiratory system, remains an emerging
neglected tropical disease with significant diagnostic challenges. Traditional diagnostic methods, such as
microscopy and culture, have proven insufficient for providing accurate and timely detection. Due to their
low sensitivity and reliance on specialized equipment, these methods have contributed to delays in diagno-
sis, particularly in endemic regions.

Materials and Methods: This review explores recent advances in Lophomonas diagnosis, focusing on mo-
lecular diagnostic techniques like PCR, immunological assays (such as ELISA and lateral flow tests), and
emerging technologies like next-generation sequencing (NGS) and artificial intelligence (Al)-driven data
analysis. A comprehensive analysis of the latest scientific literature and recent publications on diagnostic
innovations for Lophomonas is presented.

Results: The results demonstrate significant progress in Lophomonas diagnosis, with molecular and im-
munological methods showing improved sensitivity and specificity. PCR-based diagnostics offer high ac-
curacy in identifying the parasite, while rapid diagnostic tools like lateral flow tests have proven effective
for quick detection, especially in resource-limited settings. Additionally, next-generation sequencing and
Al technologies are emerging as cutting-edge techniques, offering potential for automated, high-throughput
diagnostic systems.

Conclusion: Despite notable advancements in diagnostic methods, challenges such as limited access to
diagnostic resources in remote regions and the need for standardized protocols persist. These innovations
raise hope for improved detection and treatment of Lophomonas, particularly in endemic areas. Ultimately,
new diagnostic methods could contribute to better disease management and control, but further research
and development of diagnostic tools are essential for broader implementation and success.

Keywords: Lophomonas, Neglected disease, PCR.
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Study of the Effect of Fluralaner on Anopheles Stephensi, the Main Vector of

Malaria in Iran

Hamzeh Alipour'*, Fatemeh Ebrahimi?, Niloufar Soltanian?

1. Corresponding author, Research Center for Health Sciences, Institute of Health, Department of Biology and Control of
Disease Vectors, School of Health, Shiraz University of Medical Sciences, Shiraz, Iran. Email: alipourh3@gmail.com

2. Student Research Committee, Department of Biology and Control of Disease Vectors, School of Health, Shiraz Univer-
sity of Medical Sciences, Shiraz, Iran

Background: Malaria is a parasitic disease. A group of protozoan parasites called Plasmodium are the
cause of the disease transmission to humans through the bite of female Anopheles mosquitoes. This disease
manifests itself as an acute infection in most cases, severe and sometimes prolonged, with features of inter-
mittent fever and chills, anemia, and spleen enlargement, and sometimes with other simple or fatal features.
The importance of this disease is significant due to its high prevalence and mortality. Malaria parasites are
transmitted to humans by a family of mosquitoes called Anopheles, which includes several species. The
Anopheles stephensi species is the main vector of malaria in Iran.This survey aimed to determine the effect
of Fluralaner on Anopheles stephensi, the main vector of malaria in Iran.

Materials and Methods: In this study, Fluralaner was administered orally at a dose of 0.5 mg Fluralaner per
kilogram of body weight, and then the calculated amount was added to the water consumed by mice within
24 hours. It was repeated 7 days later. In each round of the experiment, 25 female Anopheles mosquitoes,
which had been blood-fed and sugar water taken from them 24 hours before, were used in 4 repetitions.
Mice were exposed to Anopheles bites and the percentage of mortality and blood-feeding of mice was cal-
culated after 24 hours.

Results: The results showed that the percentage of mortality of mosquitoes was 100%.

Conclusion: Based on the development of effective methods to prevent mosquitoes from blood-feeding on
the host and subsequently control malaria, this study showed that the use of Fluralaner orally to mosquito
hosts, especially animals, is important in controlling malaria vectors and can be further studied by research-
ers as a new method.

Key words: Malaria, Mosquito, Anopheles stephensi, Fluralaner.
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Enhancing the Resilience of Blood Supply Chains in Crisis Scenarios:

Lessons from Recent Emergencies

Fatemeh Hesami'!, Mobin Mottahedi?"

1. Student Research Committee, School of Paramedicine, Shahroud University of Medical Sciences, Shahroud, Iran.
2. Corresponding author, Department of Operating Room, School of Allied Medicine, Shahroud University of Medical
Sciences, Shahroud, Iran. E-mail: Mobinmottahedil372@gmail.com

Background: The resilience of blood supply chains is critical in ensuring uninterrupted access to blood and
its components during crises such as natural disasters, pandemics, or armed conflicts. These scenarios pose
unique challenges, including supply-demand imbalances, logistical disruptions, and resource limitations.
Recent emergencies have highlighted the need for robust strategies to enhance supply chain resilience. This
systematic review aims to identify lessons learned from recent crises and evaluate strategies that improve
the reliability, efficiency, and responsiveness of blood supply systems during emergencies.

Materials and Methods: A comprehensive search was conducted in PubMed, Scopus, Web of Science, and
Google Scholar databases for studies published between January 2015 and December 2024. Keywords used
included “Blood Supply Chain,” “Crisis Management,” “Resilience,” “Disaster Response,” and “Blood
Transfusion.” The inclusion criteria encompassed peer-reviewed articles, systematic reviews, and case
studies addressing blood supply chain management during crises. Studies focusing solely on routine blood
supply chain operations were excluded.

Results: Out of 83 identified studies, 13 met the inclusion criteria. Key findings revealed that successful
blood supply chain resilience strategies often involved the use of advanced technologies, such as predictive
analytics and blockchain, to monitor and optimize inventory levels. Flexible logistics systems capable of
adapting to sudden disruptions were also critical. Collaborative networks among hospitals, blood banks, and
disaster management agencies played a vital role in ensuring the equitable distribution of blood resources.
Additionally, public awareness campaigns and mobile donation units proved effective in mitigating short-
ages during crises. However, challenges such as inconsistent funding, lack of standardized protocols, and
logistical barriers in remote or conflict-affected regions remain prevalent.

Conclusion: Building resilient blood supply chains requires integrating technological innovations, foster-
ing interagency collaboration, and developing adaptive logistics systems. Lessons from recent crises under-
line the importance of proactive planning and investment in infrastructure to minimize disruptions during
emergencies. Future research should focus on implementing scalable models and exploring cost-effective
solutions to strengthen the global blood supply chain’s resilience.

Keywords: Blood Supply Chain, Crisis Management, Resilience, Disaster Response, Blood Transfusion.
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Problems and solutions to create a comprehensive blood transfusion bank in

critical conditions

Behnaz Farahmandfard!, Mahdieh Motie*2

1. Department of Nursing, Student Research Committee, University of Social Welfare and Rehabilitation Sciences,
Tehran, Iran.

2. Corresponding author, Department of Nursing, Student Research Committee, University of Social Welfare and Reha-
bilitation Sciences, Tehran, Iran. E-mail: mahdiehmotie71@gmail.com

Background: One of the problems in times of crisis or unexpected events is the lack of enough blood in
the hospital’s blood banks. This problem is more significant in the place of disaster or crisis. In emergency
situations, providing sufficient and healthy blood to meet emergency needs brings many challenges. There
are also practical ways to improve this system. Creating a comprehensive blood transfusion bank in crisis
conditions is one of the basic needs of healthcare systems.

Materials and Methods: This study was conducted as a review and based on Arksey & O’Malley’s five-
step approach. PubMed, Web of Sciences and Scopus databases were searched in 2015-2024 to find Eng-
lish-language articles with full text. In this research, 14 articles were reviewed based on the inclusion and
exclusion criteria and content suitability with the purpose of the study.

Results: The study investigates the challenges and solutions related to establishing a comprehensive blood
transfusion bank during critical conditions. It identifies issues such as insufficient blood resources, trans-
portation and distribution problems, lack of coordination among institutions, and inadequate technology
and information systems. To address these challenges, the study suggests implementing new technologies
for blood supply chain management, developing online coordination systems, enhancing public awareness
and education for blood donation participation, improving transportation and storage infrastructure, and
fostering international cooperation.

Conclusion: The study emphasizes the importance of new technologies, public education, improved coor-
dination among institutions, and enhanced infrastructure to effectively manage crises in blood transfusion
systems. The findings aim to assist policymakers and health managers in developing the necessary infra-
structure for comprehensive blood transfusion banks and to enhance the healthcare system’s readiness for
future crises.

Keywords: Blood bank, crisis, blood transfusion, crisis management, new technology.
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The Critical Role of Telemedicine in Healthcare Crisis Management:

A Systematic Review

Fatemeh Hesami!, Mobin MottahediZ”

1. Student Research Committee, School of Paramedicine, Shahroud University of Medical Sciences, Shahroud, Iran.
2. Corresponding author, Department of Operating Room, School of Allied Medicine, Shahroud University of Medi-
cal Sciences, Shahroud, Iran. E-mail: Mobinmottahedil372@gmail.com

Background: Telemedicine has emerged as a transformative tool in crisis management, particularly during
large-scale health emergencies such as pandemics, natural disasters, and humanitarian crises. Its capacity to
provide remote diagnosis, consultation, and treatment has bridged gaps in healthcare delivery caused by dis-
rupted systems, limited resources, and geographical barriers. The COVID-19 pandemic highlighted the critical
importance of telemedicine in ensuring continuity of care while minimizing exposure risks. This systematic
review aims to evaluate the role and effectiveness of telemedicine in crisis management, examining its applica-
tions, benefits, challenges, and future prospects in addressing healthcare needs during emergencies.

Materials and Methods: A systematic search was conducted across databases, including PubMed, Scopus,
Web of Science, and Google Scholar, up to December 2024. Keywords such as “Telemedicine,” “Crisis Man-
agement,” “Health Emergencies,” “Remote Healthcare,” and “Disaster Response” were used. Inclusion criteria
focused on studies published in English, including systematic reviews, randomized controlled trials, obser-
vational studies, and expert reviews that evaluated telemedicine’s role in crisis management. Articles were
screened for relevance, methodological rigor, and their contribution to understanding telemedicine’s potential
in emergencies.

Results: The review identified that telemedicine has played a crucial role in various crisis scenarios, including
infectious disease outbreaks, earthquakes, and war zones. Key applications included triaging patients, remote
monitoring of chronic conditions, mental health support, and virtual consultations. For instance, during the
COVID-19 pandemic, telemedicine facilitated access to care for patients with chronic illnesses, reducing the
burden on overwhelmed healthcare facilities. In disaster-hit regions, telemedicine enabled healthcare profes-
sionals to provide timely medical advice and coordinate rescue operations despite logistical challenges. How-
ever, the review also highlighted barriers such as lack of infrastructure, digital literacy gaps, regulatory limita-
tions, and privacy concerns that impede widespread adoption.

Conclusion: Telemedicine has proven to be an indispensable tool in managing healthcare crises, offering flexi-
ble, scalable, and efficient solutions. Its integration into health systems can enhance preparedness and resilience
against future crises. However, addressing challenges such as equitable access, standardization, and long-term
sustainability is essential for maximizing its impact. Continued research and policy interventions are needed to
refine telemedicine technologies, improve accessibility, and establish robust frameworks for their implementa-
tion in crisis settings.

Keywords: Telemedicine, Crisis Management, Health Emergencies, Remote Healthcare, Disaster Response.
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Application of Telemonitoring Technologies in Monitoring the Condition of

Surgical Patients in Crisis-Affected Areas: A Systematic Review
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Background: Telemonitoring technologies have emerged as critical tools for enhancing healthcare delivery in
crisis-affected areas, where access to immediate and reliable monitoring of surgical patients is challenging. This
systematic review aimed to evaluate the application, effectiveness, and challenges of telemonitoring technolo-
gies in managing surgical patients in regions impacted by natural disasters, armed conflicts, or other crises.

Matreials and Methods: A systematic search was conducted in PubMed, Scopus, Web of Science, and Em-
base for studies published between 2000 and 2023. Keywords included “telemonitoring,” “surgical patients,”
“crisis areas,” and “remote monitoring.” Inclusion criteria comprised peer-reviewed studies assessing telem-
onitoring technologies applied to surgical patients in crisis contexts. Exclusion criteria included studies lacking
primary data, reviews, or research outside healthcare crises. Risk of bias was evaluated using the Cochrane Risk
of Bias tool. Results were synthesized using a narrative approach with descriptive statistics to present study
characteristics and key outcomes.

Result: From 1,350 screened articles, 42 studies met the inclusion criteria, involving 4,200 surgical patients
across diverse crisis settings. Telemonitoring demonstrated significant improvements in patient outcomes, in-
cluding reduced mortality (risk ratio: 0.75; 95% CI: 0.62—0.89) and shorter hospital stays (mean difference: -2.4
days; 95% CI: -3.6 to -1.2). However, barriers such as limited internet infrastructure, lack of trained personnel,
and data security concerns were commonly reported. Studies consistently highlighted the necessity of adapting
telemonitoring tools to the unique needs of low-resource, crisis-affected environments

Conclusion: Telemonitoring technologies show considerable promise in enhancing surgical patient care in
crisis-affected regions, improving outcomes and expanding access to care. Nonetheless, infrastructural and
operational challenges hinder their widespread adoption. Future efforts should focus on developing scalable,
user-friendly solutions and fostering collaborations among healthcare providers, technology developers, and
policymakers to address implementation barriers. These findings underscore the potential for telemonitoring to
bridge critical gaps in surgical care delivery during crises, ultimately contributing to global health equity.

Keywords: Telemonitoring,surgical patients, crisis areas, remote monitoring,.
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The Role and Position of Telemedicine in Crisis

Reza Ganji*!

1. Corresponding author, Department of Student Research Committee, Shahrekord University of Medical science,
Shahrekord, Iran. E.mail : rezaganji082@gmail.com

Background: Telemedicine, as the use of communication and information technologies to provide remote
healthcare services, gains special importance in crisis situations. In instances such as natural disasters, disease
outbreaks, and health crises, telemedicine can facilitate access to medical services, reduce the burden on health-
care systems, and improve clinical outcomes

Materials & Methods: This study is designed as a systematic review. A literature search was conducted in
reputable databases, including PubMed, Scopus, and Google Scholar, identifying 150 articles related to tel-
emedicine and its application in crisis situations. Ultimately, 35 articles were selected as suitable for this review.
Inclusion criteria: Research articles and systematic reviews published between 2010 and 2023. Articles examin-
ing the impact of telemedicine in crisis management

Result: The study’s findings highlight four main benefits of telemedicine: Rapid Access to Medical Services:
allows for immediate consultations, reducing patient wait times during crises. Reduction of Burden on Health-
care Systems: decreases the need for in-person visits, helping to prevent overcrowding in healthcare facilities.
Safety for Patients and Healthcare Personnel: lowers the risk of infection transmission by minimizing physical
contact.Improved Information Management: It enhances the collection and analysis of clinical data, aiding
health managers in making better decisions and resource allocation during crises.

Conclusion: Telemedicine is an effective crisis management tool that improves healthcare access, reduces
system burdens, and ensures safety for patients and healthcare personnel. To maximize its effectiveness, it is
important to develop infrastructure, train personnel, and increase public awareness.

Keywords: Telemedicine, crisis, healthcare services, access to treatment .
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Applications of Telemedicine for Patients With diabetes During the
COVID-19 Pandemic: Challenges and Opportunities: A Narrative Review
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1. Corresponding author, Master of Science in Geriatric Nursing, Research Committee, Nasibeh School of Nursing and
Midwifery, Mazandaran University of Medical Sciences, Sari, Iran. E-mail: atefeesmailpour75@gmail.com

2. Professor of Medical Surgical Nursing Department, School of Nursing and Midwifery, Traditional and Complementary
Medicine Research Center, Mazandaran University of Medical Sciences, Sari, Iran.

3. Master of Science in Geriatric Nursing, Research Committee, Nasibeh School of Nursing and Midwifery, Mazandaran
University of Medical Sciences, Sari, Iran.

Background: The COVID-19 pandemic has significantly accelerated the adoption of telemedicine, particu-
larly for the treatment of patients with diabetes. This narrative review examines the applications of telemedicine
for diabetes care during the pandemic and identifies both challenges and opportunities associated with this
approach. By analyzing existing literature and experiences, this review aims to improve understanding of how
telemedicine has impacted the quality of diabetes management and suggest strategies for its effective imple-
mentation.

Materials and Methods: Following PRISMA guidelines, this review systematically selected literature that
focused on keywords related to telemedicine, diabetes management, and the COVID-19 pandemic. A com-
prehensive search of databases such as PubMed, Scopus, and Web of Science yielded 20 relevant articles after
removing duplicates. The analysis categorized factors affecting the effectiveness of telemedicine into clinical,
individual, organizational and technical challenges.

Results: The analysis found that several key factors influence the effectiveness of telemedicine in treating
diabetes during the COVID-19 pandemic. Personal factors such as age and gender significantly influence how
patients and healthcare providers engage with telehealth services, impacting both adoption and effectiveness.
Psychological factors also play a crucial role; While telemedicine can increase empathy and improve patient-
provider interaction, it can cause emotional exhaustion among providers and negatively impact quality of care.
In addition, educational factors are crucial. Adequate training in telehealth technologies is essential for effective
implementation. Improved training allows healthcare providers to use telemedicine more efficiently, ultimately
leading to better patient outcomes. Additionally, the integration of continuous glucose monitoring (CGM) tech-
nologies has facilitated the remote management of blood glucose control and demonstrated the potential of
telemedicine to maintain continuity of care in times of crisis. Addressing these multiple challenges is critical to
maximizing the effectiveness of telemedicine in emergency diabetes care.

Conclusion: This review highlights the critical role of telemedicine in the management of diabetes during the
COVID-19 pandemic while acknowledging the challenges involved. While it significantly improves access to
healthcare services for patients with diabetes, attention must be paid to personal, psychological, organizational
and technical factors to optimize its effectiveness. Future research should focus on developing targeted inter-
ventions that address these challenges while exploring innovative ways to integrate telemedicine into standard
diabetes care practices. In this way, health systems can better prepare for future health crises and improve
patient outcomes.

Keywords: Telemedicine, Diabetes management, COVID-19 pandemic, Challenges, Opportunities .
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The Application of Machine Learning Algorithms in Predicting the Efficacy

of Budesonide During flare-up of Crohn’s Disease

Narges Noorozkhani', Leila Gholamhosseini?*, Ali Bahari®, Javad Shokri Shirvani*

1. Department of Medical Informatics, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.

2. Corresponding author, Department of Health Information Technology, Faculty of Paramedicine, AJA University of
Medical Sciences, Tehran, Iran. Email :le_hosseini@yahoo.com

3. Department of Internal Medicine, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.

4. Department of Internal Medicine, Babol University of Medical Sciences, Babol, Iran.

Background: Crohn’s disease (CD) is a chronic inflammatory condition characterized by bowel inflammation
that can lead to significant complications. During disease flares, the treatment regimen often includes the use
of budesonide (a type of corticosteroid), aimed at reducing inflammation and inducing remission. However, the
efficacy of budesonide can vary among patients. This study aims to develop a predictive model for the efficacy
of budesonide during Crohn’s disease flares using classification tree methods.

Materials and Methods: A retrospective cohort study was conducted using data from patients with Crohn’s
disease who received budesonide during flare-ups at two adult gastroenterology and Hepatology clinics. The
dataset included demographic information, clinical parameters (such as phenotype, duration, and severity of
disease recurrence), laboratory results (including C-reactive protein, hemoglobin levels, and fecal calprotectin),
treatment history (previous use of corticosteroids, immunomodulatory, or biologics), and clinical outcomes
assessed through the Crohn’s Disease Activity Index (Harvey-Bradshaw). The CART (Classification and Re-
gression Trees) algorithm was employed to construct the predictive model. Important predictors of treatment
response were identified based on clinical relevance and existing guidelines, and model performance was eval-
uated by examining accuracy, sensitivity, specificity, and the area under the receiver operating characteristic
curve (AUC).

Results: The classification tree model achieved an overall accuracy of 82% in predicting the efficacy of bude-
sonide during Crohn’s disease flare-ups. Important predictors included the severity of disease recurrence (meas-
ured by clinical scoring), baseline CRP levels, age at diagnosis, and previous response to corticosteroids. Pa-
tients with elevated CRP levels and severe symptom recurrence had a low likelihood of responding positively
to budesonide. This model successfully categorized patients into specific risk groups for treatment response,
enabling individualized treatment plans. The AUC for the model was calculated to be 0.88, indicating excel-
lent discriminatory power. Sensitivity analysis demonstrated the reliability of predictive factors across different
demographic and clinical settings.

Conclusion: This study developed an effective patient-level predictive model based on classification tree meth-
ods for assessing the efficacy of budesonide in pharmacological management during Crohn’s disease flare-ups.
By identifying significant predictive factors for treatment response, this model serves as a valuable tool for
physicians to optimize treatment regimens, enhance patient outcomes, and improve management strategies for
patients experiencing severe Crohn’s disease exacerbations.

Keywords: Crohn’s Disease, Budesonide, Classification Trees, Treatment Efficacy.
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Utilization of Artificial Intelligence in Enhancing Telemedicine Procedures

for Emergency Surgeries: A Systematic Review

Sedigheh Hannani', Seyed Abolfazl Hosseini >*, Erfan Rajabi2, Bahador Pourdel 2
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2. Corresponding author, MSc of Perioperative Nursing, Student Research Committee, School of Allied Medical Sci-
ences, Iran University of Medical Sciences, Tehran, Iran. Email: hosseinial 377@gmail.com

Background: Telemedicine has emerged as an essential instrument in healthcare, particularly during situ-
ations necessitating swift surgical operations. Telemedicine in emergency surgeries encounters obstacles,
including as delays in decision-making, inefficiencies in data administration, and communication hurdles.
Artificial intelligence (AI) addresses these challenges by streamlining procedures, augmenting diagnostic
precision, and refining decision support systems. This systematic review seeks to assess the utilization of
artificial intelligence in enhancing telemedicine procedures for emergency surgeries.

Materials and Methods: A comprehensive search was performed in the PubMed, Scopus, Web of Science,
and IEEE Xplore databases for studies published from January 2010 to October 2023. Keywords encom-
passed “artificial intelligence,” “telemedicine,” “emergency surgery,” “optimization,” and ‘“decision sup-
port.” The inclusion criteria comprised peer-reviewed research addressing Al applications in telemedicine
for emergency operations, whereas the exclusion criteria encompassed non-English articles, conference
abstracts, and studies without a clear emphasis on emergency surgeries. The Cochrane Risk of Bias tool was
employed to evaluate randomized trials, while ROBINS-I was utilized for observational studies. Results
were integrated utilizing narrative and meta-analytical methodologies where relevant.

Results: 42 studies encompassing 3,615 people were included. The majority of research deployed ma-
chine learning models (n=28) for triage and diagnostic assistance, while some employed natural language
processing (n=9) for real-time communication and deep learning (n=5) for image analysis. Al-enhanced
solutions decreased decision-making durations by an average of 37% (95% CI: 30%-44%) and augmented
diagnostic precision by 21% (95% CI: 15%-27%) relative to conventional telemedicine procedures. None-
theless, issues including bias in Al models and insufficient data standards were observed.

Conclusion: Artificial intelligence markedly enhances telemedicine procedures for emergency surgeries
by augmenting efficiency, precision, and decision-making support. Notwithstanding its advantages, issues
such as model bias and interoperability concerns require resolution. Subsequent study ought to concentrate
on formulating standardized Al techniques and assessing long-term outcomes. This review highlights Al’s
capacity to revolutionize emergency surgical care via telemedicine.

Keywords: artificial intelligence,telemedicine, emergency surgery, optimization,decision support .
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Iran.
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Background: Accurate identification of brain tumor categories is essential for the effective therapeutic
management of brain tumors. The complexity and diversity of the information involved necessitate the use
of advanced and efficient techniques to enhance diagnostic accuracy.

Materials and Methods: The main objective of this study was to evaluate the effectiveness of various
types of loss functions, including Binary Cross-Entropy (BCE), Categorical Cross-Entropy (CCE), and
Mean Squared Error (MSE), along with different optimizers such as Stochastic Gradient Descent (SGD),
Adam, RMSprop, Nadam, and Adagrad. To identify the best scenarios between optimizers and loss func-
tions, a dataset of 7,125 MRI images was divided into four categories: glioma, meningioma, pituitary, and
no-tumor. The model was trained and tested over 12 courses, utilizing appropriate training parameters and
maintaining an equal distribution of data.

Results: The performance of the model was evaluated using multiple metrics, including accuracy, preci-
sion, recall, F1 score, confusion matrices, and ROC curve analysis. The results indicated that the Adam
optimizer, when paired with either the CCE or BCE loss function, performed better than other combina-
tions, achieving test validation accuracies of 97.89% and 97.40%, respectively. Additionally, Nadam and
RMSprop were found to outperform the other optimizers.

Conclusion: In conclusion, the results of this study suggest that integrating the most efficient optimizer and
loss function into the convolutional neural network (CNN) architecture is a crucial step toward improving
the accuracy of tumor classification. This advancement is significant for enhancing therapeutic manage-
ment and outcomes for patients with brain tumors.

Keywords: Convolutional Neural Network, Optimizer, Loss Function, Deep Learning, Tumor Type Clas-
sification.
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Machine Learning Revolution in Predicting Difficult Intubation
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ences, Tehran, Iran.
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Background: Difficult Airway (DA) is a condition where anesthesiologists face challenges in mask ventilation
or intubation, leading to serious injuries and a significant portion of anesthesia-related mortality. Traditional as-
sessments involve medical history and clinical examinations to identify potential difficulties. Recently, machine
learning has become a valuable tool in predicting difficult intubation by analyzing various morphological and
clinical variables. This review aims to explore the machine learning approaches used, the predictors identified,
and the accuracy of different models in this area.

Materials and Methods: This study utilized keywords like Machine Learning, Transfer Learning, and Intratra-
cheal Intubation, searching databases such as PubMed, Cochrane, and Google Scholar from 2000 to November
2024. Exclusions included studies without full-text access, ambiguous results, and non-reputable sources.

Results: Initially, 91 articles were identified and organized in Endnote X 16, which was reduced to 51 after re-
moving duplicates. Following an evaluation of titles and abstracts, 32 articles were excluded. Authors of articles
lacking full-text access were contacted, but ultimately, only 9 articles were selected for the study.

The systematic review of these 9 articles revealed that various machine learning approaches are effective in
predicting difficult laryngoscopy and intubation. Models such as KNN, XGBoost, random forests, SVM, and
the J48 decision tree showed high accuracy by analyzing demographic features. Key predictors included mor-
phological features like patient images, voices, and clinical variables.

The accuracy of machine learning models in predicting difficult intubation ranged from 70% to 95%, varying
based on data quality and feature selection. Decision tree-based models excelled in identifying at-risk patients,
while gradient-boosting models like XGBoost were better at recognizing complex patterns.

Conclusion: In summary, the use of machine learning in predicting difficult laryngoscopy and intubation can
contribute to improved clinical outcomes. However, further research is needed in this area to optimize models
and enhance prediction accuracy. Additionally, examining the impact of various variables on model perfor-
mance can aid in the development of better clinical tools.

Key words: Machine Learning, Difficult Intubation, anesthesia.
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Background: Cancer continues to be a major cause of morbidity and mortality globally, with late diagnosis and
suboptimal treatment contributing significantly to adverse outcomes. The integration of artificial intelligence
(AI) in medical biotechnology has the potential to revolutionize cancer diagnosis, care, and treatment by ena-
bling early detection, accurate prediction, and personalized therapy.

Materials and Methods: This study employed a machine learning-based approach to develop predictive mod-
els for cancer diagnosis using a large dataset of cancer patients’ clinical, genomic, and proteomic data. The
models were trained and validated using a comprehensive framework that incorporated feature selection, di-
mensionality reduction, and model evaluation metrics. The performance of the models was assessed using
various metrics, including accuracy, sensitivity, specificity, and area under the receiver operating characteristic
curve (AUC-ROC).

Results: Results of the present work show that Al-based predictive algorithms can be used with successful
application to cancer diagnosis, with an overall accuracy of 95.6% and an area under the curve-ROC of 0.97.
Models could be used to detect high-risk patients with 92.1% sensitivity and 94.5% specificity. In addition, the
models allowed the establishment of important biomarkers and molecular signatures for cancer, and therefore
the development of targeted therapies.

Conclusion: This study highlights the potential of Al-driven predictive models in medical biotechnology for
improving cancer diagnosis, care, and treatment outcomes. The proposed framework can be implemented in
clinical practice for early detection, precise prediction, and patient-tailored treatment, thus lowering the cancer
burden of morbidity and mortality. The findings of this work are of considerable interest for the design of Al-
driven decision support systems for cancer.

Keywords: Artificial intelligence, predictive modeling, medical biotechnology, cancer detection, precision
medicine.
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The Digital Transformation of Nursing: Nurses Leading the Way
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Background: The digital revolution is fundamentally changing all aspects of our lives, and the health sector
is no exception. Within this transformation, paramedics and especially the role of nurses have significant
importance. With the advancement of modern technologies, nurses can access powerful tools that allow
them to elevate hospital care to a higher level.

Materials and Methods: A comprehensive literature search was conducted in specialized databases such
as PubMed, Scopus and Web of Science. This search included articles published from 2018 to 2024, us-
ing specific keywords. The inclusion criteria were aimed at studies that examined digital applications in
nursing career. Articles were excluded if they did not focus on digital innovations, were not published in
English, and were not full text available, then finaly 10 articles were and reviewed. The data collected using
narrative synthesis to identify patterns in the application of digital tools within this area. The data extraction
were done by 3 reviewers independently.

Results: The digital transformation of nursing encompasses a range of effective digital tools that’s essential
for enhancing patient care and significantly altered clinical practices, patient care, and nursing education.
This review gather various studies to emphasize these three primary key themes: First, electronic health
records (EHRs) have been found to enhance patient data management by improving both efficiency and ac-
curacy. Nurses utilize EHRs for more effective documentation and communication with healthcare profes-
sionals. Nonetheless, challenges such as data privacy concerns highlight the need for relevant nursing staff
training. Next, telehealth services have gained increased importance. Nurses are now able to conduct virtual
consultations from a distance. While many nurses advise telenursing as a key to improve care access, its
success largely depends on the availability and readiness of technology structure. Then, mobile health ap-
plications support patient self-management, as you know numerous studies have reported positive feedback
from patients regarding the usability of these apps.

Conclusion: This review found that the digital transformation of nursing includes a range of effective
digital tools that are essential for enhancing patient care and significantly altering clinical practices, patient
care, and nursing education. The review identified three key themes: Electronic health records (EHRs),
Telehealth services and Mobile health applications. Overall, this review highlights the importance of digital
technologies in improving healthcare, but it also emphasizes the need to address the challenges related to
privacy, infrastructure, and training in order to fully realize their potential.

Keywords: Modern technologies, artificial intelligence, smart platforms, nursing, electronic health record.
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Artificial Intelligence in the Prediction of Ovarian Cancer Recurrence and

Personalized Nursing Care: A Systematic Review
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Torbat-e Heydariyeh , Iran.

4. Midwifery bachelor student, Students’ Research Committee, Faculty of Medicine, Birjand Branch, Islamic Azad
University, Birjand, Iran.

Background: Ovarian cancer is one of the most dangerous cancers among women; recurrence greatly affects
not only the quality of life but also the survival rate of the patients. With recent growth in the field of artificial
intelligence, it has been possible to develop robust predictive models for the forecast of the recurrence of this
disease and offer personalized treatments. It thus seeks to review the existing literature on the application of
artificial intelligence in predicting ovarian cancer recurrence and the role of nurses in the same.

Materials and Methods: A review was performed independently by two people based on the PICO criteria and
aligned to the research objective and based on the PRISMA checklist and using PubMed, CINAHL, Medline,
Web of Science, SID databases Google Scholar search engine, and Boolean operators. The time limit between
2018 and 2024 was determined using the MESH keywords “: ovarian cancer”, “artificial intelligence” and
“nursing”. After checking the entry and exit criteria and critically evaluating the quality of the selected articles,

a total of 7 articles were included in the study.

Results: The findings of this study have shown that various studies explore the application of machine learning
algorithms in predicting ovarian cancer recurrence. These studies have suggested that Al-based models might
allow for the prediction of disease recurrence with acceptable accuracy, thus assisting doctors and nurses in
decisions related to better treatment options. A few studies also discuss the roles of nurses in interpreting the
results of Al models for personalized care for the patients.

Conclusion: This systematic review depicts the high potential of artificial intelligence for improving the ac-
curacy of predicting ovarian cancer recurrence and personalizing treatments. However, for the wide use of this
technology in clinical practice, further studies and the development of clinical standards are needed. Nurses,
being the main providers of healthcare, play a significant role in interpreting the results of Al models, educating
patients, and providing psychosocial support to them.

Keywords: Ovarian cancer, artificial intelligence, nursing.
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The Role of Artificial Intelligence in the Management of Patients with

Diabetes Mellitus (A review article)

Shaghayegh Rezaeekia'!, Mohaddese Rajabipour Shirkouhi?, and Hoda Masoumi Naserani’

1. Corresponding author, Operating Room Instructor, Department of Operating Room and Anesthesiology, Faculty of
Paramedical Sciences, Guilan University of Medical Sciences, Rasht, Iran. E-mail: Shaghayeghrezaeekial375@
gmail.com

2. Student’s of Surgical Technology, Student Research Center, Faculty of Paramedical Sciences, Guilan University of
Medical Sciences, Rasht, Iran.

Background: Diabetes mellitus is a chronic condition that impacts millions of individuals globally, resulting in
considerable morbidity and mortality. Effective diabetes management necessitates continuous monitoring and
personalized treatment strategies to prevent complications. Traditional methods often do not provide timely
and accurate interventions Artificial intelligence technologies, such as machine learning (ML) and deep learn-
ing (DL), have become useful tools to improve diabetes management by analyzing vast amounts of data and
providing actionable insights.

Materials and Methods: The literature review involved a thorough examination of indexed databases like
PubMed, Scopus, and EMBASE, focusing on English-language studies without time constraints. The search
used keywords such as “Al in diabetes management,” “machine learning for diabetes,” and “predictive ana-
lytics in diabetes care.” Relevant data extracted from these studies included study design, Al methodologies,
patient outcomes, and limitations.

Results: Al is improving diabetes management by enhancing diagnostic accuracy for complications like dia-
betic retinopathy and neuropathy through image analysis and predictive modeling. It also enables personalized
treatment plans by analyzing patient data to optimize medication and dietary recommendations. Additionally,
Al applications boost patient engagement by offering real-time feedback and reminders, which improves adher-
ence to treatment. Overall, the use of Al in diabetes care can reduce healthcare costs by preventing hospitaliza-
tions and complications through proactive management

Conclusion: The importance of artificial intelligence in managing diabetes mellitus is considerable, provid-
ing creative solutions that enhance patient results and optimize healthcare processes. Although issues like data
privacy and bias in algorithms persist, the advantages of Al in diabetes management are considerable. Future
studies should focus on extensive clinical trials to confirm the effectiveness of Al applications and tackle ethical
issues.

Keywords: Al in diabetes management, machine learning for diabetes, Artificial intelligence, Diabetes, Al.
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Transforming Healthcare System with Artificial Intelligence

Asieh Dehghani*! (MSC)

1. Corresponding author, faculty of Nursing and Midwifery, Community Health Research Center, Isfahan (Khorasgan)
Branch, Islamic Azad University, Isfahan, Iran. E-mail: adehghanil364@gmail.com

Background: The concept of artificial intelligence (AI) has an increasingly profound impact on human life,
and the application fields of Al are extensive such as healthcare. This study was conducted to examine how
Al can transform healthcare system.

Materials and Methods: This is a review study, and papers published within the period of 1995-2024 were
investigated. Conducting this search, papers related to this subject were extracted from PubMed, Ovid,
Google Scholar, Elsevier, Scopus, and arXiv databases.

Results: Al can serve as a first point of contact on digital health platforms and brings many benefits to the
healthcare system, including; a) providing general health information and assisting healthcare profession-
als by summarizing the latest medical research findings from large databases and translating into diagnosis
so it reduces the workload and burnout among healthcare providers, and allows them to focus on more
complicated cases, b) providing the development of evidence-based guidelines in real-time, c) helping
in drug discovery, virtual clinical consultation, prognosis, and prevention d) predicting health outcomes,
disease progression and therapy response (chemotherapy) by integrating with genotype analysis, d) help-
ing in personalized treatment, for example, Al analyzes patient’s genetics, lifestyle, and medical history to
recommend specific drugs for individual patients, e) identifying high-risk patients for readmission based
on the medical history, and assisting in treatment decisions, f) assisting healthcare professionals in tracking
patients’ vital signs and activity levels remotely (telehealth), it is beneficial for individuals with mobility
issues or those who live far from healthcare facilities so it reduces cost and makes healthcare more accessi-
ble, g) health monitoring through wearable technology such as tracking steps taken, distance covered, calo-
ries burned, heart rate, stress, sleep patterns, and fitness so it motivates users to stay active and maintains
healthy habits, h) helping patients to handle their own medication regimens since Al applications provide
alerts, dose guidelines, and possible bad impacts so patients have a better healthcare experience, 1) helping
with mental health support such as depression and substance use disorder. Finally, it seems like that human
expertise and involvement are still essential to ensure the appropriate and practical application of Al to meet
clinical needs.

Conclusion: Al can transform healthcare into a more efficient, effective, and patient-centered industry;
however, for the moment, it might still require the supervision of experts. Further research and collabora-
tion are essential to fully harness its benefits.

Keywords: Healthcare, Artificial Intelligence, patient, healthcare providers.
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Assessing the Appropriateness of Chat GPT-Generated Recommendations

for the Prevention, Screening and Treatment of Breast Cancer.

MohammadHossein Sahami Gilan!, Fatemeh Rahmani?”

1. Master’s degree in Geriatric Nursing, Department of Geriatric Nursing, School of Nursing and Midwifery, Ilam Uni-
versity of Medical Sciences, Ilam, Iran.

2. Corresponding author, Master’s student in geriatric nursing, University of Rehabilitation Sciences and Social Health,
Tehran, Iran. Email: Fatemehrahmani891(@gmail.com

Background: In guiding clinical decisions, the reliability of Al tools is seen as important and is assessed,
with prominence being given to them in healthcare support. The accuracy and relevance of ChatGPT’s
outputs are researched and understandings into its potential role and limitations in oncology care are of-
fered. By analyzing these Al-driven suggestions, ChatGPT’s potential applications and limitations in breast
cancer care as a supportive tool are highlighted by the research.

Materials and Methods: In this review study, a review of English language articles from January 2019 to
November 2024 with AND, OR operators and English keywords Chat GPT, Recommendation, Recommen-
dations, Prevention, Prophylaxis, Control, Screening, Diagnose, Mass Screenings, Screening Mass, Treat-
ment, Therapy, Therapeutic, Breast Cancer, Cancer Breast, Breast Neoplasm, Neoplasm Breast, Breast Tu-
mor, Tumor Breast, Malignant Neoplasm of Breast, Breast Malignant Neoplasm, Mammary Cancer, Breast
Carcinoma, and Carcinoma, Breast and Using the entry criteria: Having the full text of the article, the year
of publication between 2019 and 2024, Clinical trial studies, Human studies, and the use of Chat GPT (All
Version) with Rayyan software were done through scientific databases including PubMed, Web of Science,
Science Direct, Cochrane Library, APA PsycNET, and Google Scholar. A total of 144,724 articles with re-
lated keywords were extracted. Then, after checking and considering the entry and exit criteria, finally 12
articles were selected and included in the study.

Results: The reviewed has shown that Al tools in breast cancer care showed big improvements. One model
reduced false positives by 5.7% and did better than radiologists by 11.5% in AUC, while also lowering
workload by up to 88%. ChatGPT-3.5 had a clinical accuracy of 76%, but often referred to sources that did
not exist (41%). ChatGPT-4.0 was better in accuracy and helpfulness for teaching patients. Despite being in
different versions, readability and action ability remained low, most particularly among people with lower
health literacy. This shows the need for improvement for better clinical reliability and patient understanding.

Conclusion: Al tools in breast cancer care are promising, especially for diagnostics and workload reduc-
tion. Inconsistent accuracy, along with issues of readability and ethical challenges, is limiting full inte-
gration. These tools, while useful as support, cannot yet replace human expertise. Ongoing research and
improvement are badly needed to make Al applications safer and more reliable in the clinical setting.

Keywords: Chat GPT, Recommendation, Breast Cancer, Prevention, Treatment.
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Background: Extensive biomedical studies have been designed to discover subsets of genes that are associ-
ated with survival risks for diseases and construct predictive models using those selected genes.

Materials and Methods: In this study, elastic net method was used for gene selection that is competitive
with other dimension reduction methods. In this paper, two variable selection methods were presented for
dimension reduction of time to event data to predict the survival time with the Cox proportional hazards.
First, the Lasso approach was used. Then, an elastic net approach was employed. Moreover, the most effec-
tive gene for the two variable selection methods was selected. Finally, the two methods were evaluated by
plotting area under the ROC curve over time.

Results: Based on our findings the elastic net method identified more number of genes than Lasso method.
The most effective gene based on Lasso method was GENE1212X (P=0.006) and based on the elastic net
method was GENE3325X (P=0.004). In addition, the first gene selected by elastic net-Cox method is more
effective than the first gene selected by Lasso.

Conclusion: This study showed that the elastic net-Cox method outperformed the Lasso-Cox method in
terms of predictive power. Moreover, the elastic net selected more important genes which were highly cor-
related.

Key words: Survival analysis, Microarray, Variable selection, Lasso, Elastic net.



wlo yiles gl

il us.m# sle tl_{msl; oSl o (29 pgle
Sl o 68 Sl 1ot olodadwl 9 g A

¥

Ethical Challenges of Using Artificial Intelligence in Diagnosis and

Treatment: A Systematic Review
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2. Nursing Student, Nursing and Midwifery School, Student Research Committee, Tehran University of Medical Sci-
ences, Tehran, Iran.

3. Midwifery undergraduate student, Student Research Committee, School of Midwifery Nursing, Tehran University of
Medical Sciences, Tehran, Iran.

Background: In recent decades, artificial intelligence (Al) has rapidly gained a growing position in vari-
ous scientific and technological fields, particularly in healthcare and medicine. One of the remarkable
applications of Al lies in its precision and speed in diagnosing and treating certain diseases. Despite these
advancements, ethical challenges remain a significant concern for the medical community in adopting and
expanding its use in the diagnosis and treatment of diseases. The aim of the present study is to systemati-
cally review the ethical challenges of using Al in disease diagnosis and treatment.

Materials and Methods: An independent review was conducted by two individuals based on PICO criteria,
aligned with the research objective, and following the PRISMA checklist. The review utilized databases
such as PubMed, CINAHL, Medline, Web of Science, SID, the Google Scholar search engine, and Boolean
operators. The time frame was limited to the years 2018 to 2024, using MESH keywords such as “Artifi-
cial Intelligence,” “Diagnosis,” “Treatment,” “Ethical,” and “Challenge.” After assessing the inclusion and
exclusion criteria and critically evaluating the quality of the selected articles, a total of 11 articles were
included in the study.

Results: The findings of the studies indicate that the most significant ethical challenges in the application of
artificial intelligence can be categorized into two main areas: technical factors (accuracy and sensitivity, re-
liability, the need for continuous updates, data security, transparency, and trust in the decision-making pro-
cesses of Al models) and human factors (responsibility for oversight and consent to use, privacy concerns,
potential negative impacts of over-reliance on Al, such as the depersonalization of care and treatment and
economic effects on the medical profession, and the necessity of ensuring equitable access to Al diagnostic
tools without restrictions favoring wealthy institutions).

Conclusion: The implementation of advanced artificial intelligence in medical diagnosis and treatment
recommendations brings numerous ethical challenges that require immediate attention. It is recommended
to develop and adopt comprehensive ethical principles and frameworks with an emphasis on patient well-
being, privacy protection, and trust-building. Additionally, prioritizing the education of healthcare profes-
sionals on ethical principles in the use of Al for diagnosis and treatment, as well as preventing the complete
replacement of human elements, should be part of the agenda.

Keywords: Artificial Intelligence, Challenge, Ethics, Diagnosis, Treatment.
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A Comparative Study on Machine Learning Techniques in Prediction of

Cardiovascular Diseases

Arman Talat!2, Tohid Jafari-Koshki32*
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2. Department of Statistics and Epidemiology, Faculty of Health, Tabriz University of Medical Sciences, Tabriz, Iran

3. Corresponding author, Molecular Medicine Research Center (MMRC) Tabriz University of Medical Sciences,
Tabriz, Iran. E-mail: tjkoshki@gmail.com

Background: The leading rank of cardiovascular diseases (CVDs) in worldwide mortality urges the critical
need for predictive tools to enable prevention and early intervention. With the advent of large-scale epide-
miological datasets and advancements in computational techniques, machine learning (ML) has emerged
as a transformative approach for CVDs risk prediction.

Materials and Methods: This study utilizes data on 15001 individuals from the Azar cohort in Iran, to
evaluate the effectiveness of ML algorithms, including Support Vector Machines (SVM), Random Forests
(RF), XGBoost, and Artificial Neural Networks (ANNSs), in predicting CVDs. Hyperparameter tuning via
grid search was conducted to optimize model performance.

Results: The results demonstrate that RF and XGBoost achieved the highest accuracy (94%), followed
closely by ANN (93%) and SVM (91%).

Conclusion: These findings underscore the potential of ML in enhancing CVDs risk prediction and inform
future research aimed at refining predictive models through hybrid algorithmic approaches.

Key words: Artificial neural network, CVD, random forest, Support vector machine.
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2. Department of Health Information Technology, Ferdows Faculty of Medical Sciences, Birjand University of Medical
Sciences, Birjand, Iran.

3. Corresponding author, School of Medicine, Azad University, Tehran, Iran. E-mail: Sahand.hedayati3@gmail.com

4. Department of Health Information Technology, School of Allied Medical Sciences Kermanshah University of Medical
Sciences, Kermanshah, Iran.

5. Department of Health Information Thechnology, Noncommunicable Diseases Research Center, Fasa University of
Medical Sciences, Fasa, Iran.

Background: With the advancement of artificial intelligence, various aspects of life have been affected.
Artificial intelligence chatbots are considered one of the most widely used tools in medicine, especially
surgery. The aim of this study is to investigate the applications of artificial intelligence chatbots in surgery.

Materials and Methods: A systematic search was conducted based on the PRISMA guidelines in PubMed,
Web of Science, and Scopus databases on January 6, 2025, without a time limit. This study was conducted
by combining the keywords chatbot, artificial intelligence, and surgery. The inclusion criteria were origi-
nal and English articles that used chatbots in surgery. The exclusion criteria were articles unrelated to the
purpose of the study.

Results: In the initial review, 602 articles were extracted, and finally 66 relevant articles were included in
the study based on the inclusion and exclusion criteria. The majority of the articles (69.6%) were published
in 2024 and 27.2% of the articles were published in 2023. The United States published the most articles
(51%). The majority of articles (12.1%) used chatbots in plastic surgery, and 84.84% of the articles used
ChatGPT as an adjunct to surgery.

Conclusion: The findings show that it is possible to improve decision-making processes in surgery using
artificial intelligence chatbots. Chatbots may be useful as an adjunct in counseling and education, but cau-
tion should be exercised when interpreting their therapeutic information. It is suggested that future studies
address various aspects of the use of chatbots in other medical specialties.

Keywords: Chatbot, Surgery, Artificial Intelligence.
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Application of Artificial Intelligence in Breast Cancer Patients’

Depression Management: A Scoping Review
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1. Student Research Committee, Nursing school, AJA University of Medical Sciences, Tehran, Iran.
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Background and Aims: Breast cancer (BC) is the most prevalent malignancy among women, posing sig-
nificant psychological challenges in the initial years post-diagnosis. Chemotherapy and physical adversities
of BC can have profound psychological impacts, including depression. Artificial intelligence (Al) emerges
as a pivotal tool in mitigating these conditions and enhancing patients’ quality of life. This study provides
a scoping review of Al applications in managing breast cancer-related depression.

Materials and Methods: A comprehensive literature search was conducted in specialized databases such
as PubMed, Scopus, Web of Science and PsycINFO. This search included articles published from 2019 to
2025, using specific keywords. The inclusion criteria were aimed at studies that specifically examined Al
applications in managing depression among breast cancer patients. Articles were excluded if they did not
focus on Al or digital interventions, were not published in English, were not full text available. The data
collected using narrative synthesis to identify patterns in the application of Al within this area. The data
extraction were carried out by 4 reviewers independently.

Results: Of the 336 studies identified, 13 (3.86%) were included in this review, specifically concentrating
on the use of Al to tackle depression among breast cancer patients. Among the studies reviewed, Artifi-
cial Intelligence—Based appliances stood out as a common tool for detecting and predicting mental health
outcomes in these patients. Additionally, body language processing methods were used to examine patient
behaviors, enhancing personalized care strategies.

For instance, virtual chatbots were created to offer real-time mental health support, allowing patients to
easily access coping strategies and psycho-educational resources. Quantitative assessments highlighted that
Al-enhanced interventions led to a significant decrease in reported anxiety and depression levels among
breast cancer patients, suggesting promising opportunities for continuous support.

Conclusion: Acknowledging the prevalence of depressive symptoms among breast cancer patients, re-
searchers are exploring innovative methodologies to enhance mental health outcomes. Artificial intelli-
gence (Al) and expansive datasets offer promising opportunities. By scrutinizing data points such as textual
nuances, vocal intonations, and facial affect displays, Al algorithms can refine the diagnosis of depressive
symptoms. Mobile health applications, like mobile phone AI-TA program, the FAITH platform, leverage
wearable devices to perpetually monitor patients’ psychological states. This technology evaluates pivotal
indicators like dietary patterns, sleep quality, and activity levels, providing critical insights into a patient’s
mental health. Combined with standardized assessments, this proactive approach can revolutionize mental
healthcare, enabling timely interventions and improving quality of life.

Keywords: Breast cancer, Artificial intelligence, Depression.
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Background: Considering the psychological-social and clinical complexities of nursing care for infertile
patients, innovative and effective approaches are required. One of the innovations in health education is
virtual education based on artificial intelligence, which has a high potential for improvement in the quality
of care. Therefore, the objective of this study is to conduct a systematic review on the effectiveness of Al-
based virtual education and a transformation in improving the quality of nursing care for infertile patients.

Materials and Methods: An independent review by two people based on the PICO criteria and aligned
with the research objective and based on the PRISMA checklist and using PubMed, CINAHL, Medline,
Web of Science, SID databases, Google Scholar search engine and Boolean operators. done The time limit
between 2018 and 2024 was determined using the MESH keywords “Infertility”, “Nursing” and ““Articial
Intelligence “. After reviewing the entry and exit criteria and critically evaluating the quality of the selected
articles, a total of 6 articles that were directly related to the research topic were included in the study.

Results: The outcomes of this study revealed that Al-based virtual education significantly improved the spe-
cific knowledge of nurses concerning reproductive physiology and the pharmacology of infertility drugs.
This also improved the nurses’ communications with their patients and the patients’ families, increased the
confidence of the nurses during the provision of nursing services, and ultimately increased job satisfaction.
Studies have shown that virtually educated nurses provide more personalized care to the patients. Besides,
due to the scarcity of specialized human resources in the field of infertility, virtual education could be used
as an effective solution to make specialized training more accessible and thus improve the quality of ser-
vices in this area.

Conclusion: The findings of the study confirm that Al-based virtual education is an effective and time-
saving tool for improving nursing care quality provided for infertile patients. This educational method
promotes not only the development of knowledge and skills in nurses themselves but also in patients’ sat-
isfaction and treatment outcomes. Keeping in view all those advantages of this strategy, virtual education
based on Al should find its place and prominence as an inherent part of nursing curricula. More research
is necessary for developing and testing tailored educational interventions and assessing the long-time out-
comes of such clinical education for better patient care.

Keywords: Ovarian Cancer, Artificial Intelligence, Nursing.
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Investigating the Applications of Large Language Models (LLMs) in
Extracting Information from Medical Records, Summarizing Patient
Records, and Providing Support in Clinical Decision Making

Maryam Dehghani !

1. Corresponding author, Faculty of Paramedical Sciences, Alborz University of Medical Sciences, Karaj, Iran.
E-mail: dehgani71@yahoo.com

Background: The application of LLMs in medicine has great potential to improve clinical processes and
patient care. However, the development of these technologies must be done with due regard to ethical and
security challenges to protect patient privacy. Optimal use of these models can lead to increased physician
productivity, improved quality of care, and increased patient satisfaction.

Materials and Methods: This article is a systematic review study that was conducted by searching for the
keywords LLMs, artificial intelligence, Information Mining, Clinical Decision Making, Medicine in Eng-
lish. In order to collect data, articles published in reputable databases such as PubMed, Scopus and scien-
cedirect were used. Finally, 10 articles related to the topic and with a time limit of five years were selected.

Results: The results show that LLMs have a significant ability to extract key information from medical
records, accurately summarize patient records, and provide support for clinical decision-making. These models
can Information extraction from medical records:

LLMs are able to identify and extract key information from medical texts with high accuracy. For example, in
one study, LLMs were able to extract information related to medications, symptoms, and medical history of pa-
tients with an accuracy of more than 85%. This information extraction can help students and physicians perform
rapid and effective clinical analyses, especially in cases where the data is unstructured.

Patient record summarization: LLMs were able to reduce physicians’ reading time by 30-50% by producing
useful and accurate summaries of medical records. The results showed that the summaries produced were
so useful that more than 70% of physicians used them for clinical decision-making. This helps improve the
workflow of physicians and increases the quality of patient care.

Clinical decision support: LLMs help provide treatment options and predict outcomes based on available
medical data. In one case study, LLMs narrowed the number of treatment options based on a patient’s past
medical history to 5-7, which facilitated clinical decision-making and increased its accuracy. LLMs were
also used to analyze clinical data and provide evidence-based recommendations to physicians, and the re-
sults showed that this increased physicians’ confidence in their decisions.

Conclusion: The application of LLMs in medicine has great potential to improve clinical processes and
patient care. However, the development of these technologies must be done with due regard to ethical and
security challenges to protect patient privacy. Optimal use of these models can lead to increased physician
productivity, improved quality of care, and increased patient satisfaction.

Keywords: Large Language Models (LLMs), Information Mining, Clinical Decision Making, Artificial Intelli-
gence, Medicine .
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The Utilization of AI-Based Chatbot for Early Detection of Depression in
the Elderly

Narges Noorozkhani', Leila Gholamhosseini?”

1. Department of Medical Informatics, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.
2. Corresponding author, Department of Health Information Technology, Faculty of Paramedicine, AJA University of
Medical Sciences, Tehran, Iran. Email: le_hosseini@yahoo.com

Background: Late-life depression is often misdiagnosed due to multiple factors such as social isolation,
cognitive decline, and the onset of aging symptoms. Therefore, early identification of depression plays a
significant role in improving outcomes and preventing deterioration in the mental health of older adults.
The aim of this study was to examine the potential of Al-based Chatbot, utilizing Natural Language Pro-
cessing (NLP), for the early detection of depression symptoms among the elderly.

Materials and Methods: In an experimental study, elderly individuals were introduced to an Al Chat-
bot for depression screening. This Chatbot was made available through mobile phones and tablets during
routine health assessments. The Chatbot used the PHQ-9 questionnaire (Patient Health Questionnaire-9) to
evaluate depression symptoms based on responses to a series of structured and semi-structured questions
about mood, energy level, and interest in daily activities. Natural language processing algorithms analyzed
the responses for indicators of sadness, hopelessness, irritability, and withdrawal. Additionally, in the senti-
ment analysis model, the tone and word choices in the responses of the elderly were evaluated to identify
potential changes in mood. Follow-up questions were activated based on initial responses, and changes
in behavior among the elderly were monitored over time. If the Chatbot predicted a higher likelihood of
depression, it would notify primary care specialists for further evaluation.

Results: The Al Chatbot demonstrated high sensitivity in detecting early signs of depression, particularly
among elderly individuals who were reluctant to report their symptoms during in-person consultations.
The Chatbot was able to provide continuous and real-time evaluations, delivering results more quickly
than traditional screening methods. Depression symptoms were detected in 30% of the elderly users of the
Chatbot, which had gone unrecognized through conventional methods. These findings confirm the potential
of Al-based Chatbot for early detection of depression, allowing for timely interventions and improved care.

Conclusion: Al Chatbot that utilize Natural Language Processing and sentiment analysis provide valuable
and accessible tools for the early identification of depression in older adults. Although challenges such
as ensuring diagnostic accuracy and maintaining data privacy remain, the potential of Al-based tools to
enhance the screening and management process of depression among the elderly is critically important.

Keywords: Depression, Elderly, Chatbot, Artificial Intelligence, Natural Language Processing, Sentiment
Analysis.
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The Value of Machine Learning on Multiple Sclerosis Diagnosis:

A Systematic Review

Reza Erfani Far '*, Sogand Abbasi Azizi’

1. Corresponding author, Resident of Neurology, Department of Neurology, Rasoul Akram Hospital, Iran University of
Medical Sciences, Tehran, Iran. Email: Reza.efn@gmail.com
2. Student Research Committee, Kermanshah University of Medical Sciences, Kermanshah, Iran.

Background: Multiple sclerosis, a complex autoimmune disorder affecting the central nervous system,
often presents diagnostic challenges due to its varied symptoms and progression patterns. The application
of machine learning (ML) techniques in Multiple Sclerosis (MS) diagnosis has emerged as a promising ap-
proach to enhance diagnostic accuracy and early detection.

Materials and Methods: This systematic review comprehensively analyzes the current evidence regarding
ML algorithms in MS diagnosis and lesion detection. Following PRISMA guidelines, we systematically
searched major databases (PubMed, Scopus, Web of Science, and EMBASE) from 2013 to 2024, identify-
ing 18 eligible studies encompassing.

Results: Deep learning approaches, particularly convolutional neural networks, demonstrated superior
performance in automated lesion detection with a mean sensitivity of 93.4% (95% CI: 91.2-95.6%) and
specificity of 92.1% (95% CI: 89.8-94.4%). Support vector machines showed remarkable accuracy (88.7%)
in differentiating MS subtypes using multimodal MRI data. Studies incorporating both conventional and
advanced MRI sequences achieved significantly higher diagnostic accuracy compared to single-sequence
approaches (p < 0.001). Notably, ML algorithms successfully identified early MS markers with an aver-
age lead time of 1.8 years before conventional clinical diagnosis. However, significant heterogeneity was
observed across studies (I* = 73%), particularly in preprocessing methodologies and validation strategies.

Conclusion: While these findings demonstrate the substantial potential of ML in MS diagnosis, challenges
remain in standardizing algorithms and establishing robust external validation protocols. Future research
should focus on prospective multicenter studies and the development of interpretable ML models suitable
for clinical implementation.

Keywords: Multiple Sclerosis, Machine Learning, Artificial Intelligence, Deep Learning.
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The Role and Application of Artificial Intelligence in Improving

Healthcare Service
Mina Afshar!, Atousa Afsari?, Yekta Zakeri Manesh®”
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Background: Artificial Intelligence (Al) refers to the simulation of human intelligence in machines and has
witnessed significant advancements since the 1950s. In the healthcare sector, the primary goal of Al is to en-
hance physician decision-making and reduce human errors. Systems such as IBM Watson contribute to improv-
ing the quality of healthcare services by analyzing medical data and responding to clinical inquiries. Addition-
ally, Al has numerous applications in the early diagnosis of diseases and medication management. This paper
aims to explore the various applications of Al in health care, along with the challenges and opportunities that lie
ahead in this domain. Our objective is to provide a comprehensive overview of the impacts of this technology
on medical care and the enhancement of public health.

Materials and Methods: This study was conducted as a systematic review based on the PRISMA protocol. A
search for articles published between 2019 and 2024 was performed in databases such as PubMed, Scopus, and
Web of Science. The keywords used included “Artificial Intelligence,” “Diagnosis and Treatment,” “Health,”
and “Medicine.” Relevant articles were selected and analyzed to present the scientific evidence related to the
application of Al in the healthcare sector.

Results: Al in the healthcare sector can be categorized into two main types: physical and virtual. Virtual applica-
tions include deep learning techniques for analyzing electronic health records and processing medical images,
which assist physicians in identifying hidden patterns in data and providing more accurate diagnoses. Conversely,
physical applications encompass robotics in surgery and rehabilitation, enhancing the precision and efficiency of
surgical procedures while accelerating patient recovery. One innovative approach to diagnosing chronic diseases
involves the use of machine learning algorithms and image processing techniques, which have proven effective
in predicting and treating conditions such as diabetes, hypertension, and kidney diseases. Furthermore, Al plays
a crucial role in promoting the health of the elderly, improving the quality of medical imaging, predicting the
effects of radiation therapy, and managing diseases related to the nervous system. These findings indicate that Al
can significantly contribute to the improvement of medical care and the enhancement of patients’ quality of life.

Conclusion: Despite the remarkable benefits of Al in enhancing the quality of healthcare services, there are
significant ethical and legal challenges that must be addressed. Issues such as data processing quality, patient
privacy, and respect for individual autonomy are among these challenges. The implementation of Al in health-
care requires careful oversight and continuous evaluation to ensure that the technology is used responsibly and
ethically. This approach not only aids in increasing the efficiency and accuracy of medical services but also
minimizes ethical and legal concerns. Ultimately, achieving a balance between technological innovation and
adherence to ethical principles is key to the successful application of Al in the healthcare sector.

Key words: Artificial Intelligence, Diagnosis and Treatment, Healthcare, Medicine.
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A Systematic Review of Artificial Intelligence-Based Ultrasound Diagnosis
of Fetal Abnormalities: Transition from the Present to the Future
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Background: Ultrasound is a type of fetal imaging that is used to diagnose fetal abnormalities During preg-
nancy, more than four times imaging is done. General estimates show that about 3-6% of babies are born with
congenital malformations. However, the emergence of Artificial intelligence (Al) based technologies has cre-
ated significant potential for improving the accuracy, speed, and efficiency of diagnosing fetal abnormalities.
The aim of this review is to combination of Al and ultrasound in the diagnosis of fetal abnormalities, increase
the accuracy and efficiency of the diagnosis process, and improve clinical results.

Materials and Methods: The study was conducted based on the PICO criteria and aligned with the research
objective and based on the PRISMA checklist. In this systematic review, comprehensive searches from 2019 to
2024 in PubMed, SCOPUS, CINAHL, Web of Science, SID and Magiran databases as well as Google Scholar
search engine with keywords MESH, artificial intelligence, fetal abnormalities, diagnosis and ultrasonography
were performed. Then the found articles were screened by two researchers separately based on the inclusion
criteria. A total of 432 articles were identified through the primary search. After checking the entry and exit
criteria and critically evaluating the quality of the articles,a total of 9 articles were included in the study.

Results: Studies have shown that ultrasound diagnosis with the help of Al, especially through machine learn-
ing and deep learning algorithms, can significantly improve the diagnostic accuracy of fetal abnormalities such
as: abnormalities of the central nervous system and fetal heart by extracting and quantifying fetal biometric
parameters help from ultrasound images. These technologies have shown comparable performance to skilled
sonographers in the diagnosis of abnormalities and have reduced false negative results in the diagnosis of fetal
brain abnormalities. With its advantages over traditional methods, Al has the potential to enhance the quality
of abnormality detection.

Conclusion: It seems Al has also made significant progress in improving the recognition and recognition of
images from ultrasound by providing solutions such as automatic measurement, disease detection in different
states, distinguishing typical from unusual images, and extensive analysis, and can be used as a powerful diag-
nostic method.

Key words: Artificial intelligence, Fetal abnormalities, Ultrasound, Diagnosis.
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Evaluating the Application of Deep Learning-Based Artificial Intelligence
Models in Predicting Hemodynamic and Respiratory Complications
During Surgery: A Systematic Review
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Background: Artificial intelligence (Al) models based on deep learning are progressively utilized in surgi-
cal environments to anticipate intraoperative problems, including hemodynamic instability and respiratory
distress. These models examine extensive datasets, encompassing physiological factors, to deliver real-time
forecasts and improve therapeutic decision-making. This systematic study seeks to assess the efficacy and
therapeutic relevance of deep learning models in forecasting hemodynamic and respiratory issues during
surgery, emphasizing their precision, dependability, and influence on patient outcomes.

Materials and Methods: The review complied with PRISMA guidelines. A systematic search was per-
formed across PubMed, Scopus, Web of Science, and Embase for studies published without time limitation
until 2024, This study examines the role of artificial intelligence and deep learning in predicting hemody-
namic and respiratory complications during intraoperative procedures. Inclusion criteria consisted of peer-
reviewed studies that reported the application of deep learning models for intraoperative monitoring, with
an emphasis on hemodynamic or respiratory outcomes. Exclusion criteria comprised studies not conducted
in English, animal research, and studies lacking validation datasets. The PROBAST tool was utilized to
assess the risk of bias in prediction model studies. Results were synthesized both qualitatively and quanti-
tatively, with pooled accuracy, sensitivity, and specificity calculated when applicable.

Results: Of the 743 studies identified, 25 fulfilled the inclusion criteria, involving a total of 3,820 surgical
cases. Many studies employed convolutional neural networks (CNNSs) or recurrent neural networks (RNN5s)
for predictive modeling. The models demonstrated pooled accuracy between 85% and 95%, with sensitiv-
ity and specificity surpassing 80% in the prediction of intraoperative complications, including hypotension
and hypoxemia. Models exhibited lower false positive rates in comparison to conventional risk stratifica-
tion tools (risk ratio: 0.75, 95% CI: 0.65-0.85). The assessment of bias revealed a low risk in 15 studies, a
moderate risk in 8 studies, and a high risk in 2 studies.

Conclusion: Deep learning-based Al models show high potential for accurately predicting hemodynamic
and respiratory complications during surgery, offering opportunities to enhance patient safety and optimize
decision-making. However, challenges remain regarding model generalizability, integration into clinical
workflows, and ethical considerations. Future studies should focus on external validation across diverse
surgical populations and development of user-friendly interfaces for real-time application.

Keywords: Artificial intelligence, deep learning, hemodynamic complications, respiratory complications,
intraoperative prediction.
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Bioinformatic Investigation and Modeling of Post-Traumatic Stress

Disorder Using Biomarkers
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Background: Post-Traumatic Stress Disorder (PTSD) is a sophisticated psychological condition that arises in
military personnel during military missions and exposure to traumatic occurrences. Genetic differences can im-
pact neurochemical signaling, synaptic plasticity, and stress response systems. Understanding the intricate gene
networks and their interactions is crucial for comprehending the underlying mechanisms of PTSD. Through the
application of bioinformatic meta-analysis, our goal is to discover biomarkers and their associated miRNAs that
offer valuable insights into the mechanisms of this disorder.

Materials and Methods: This investigation is centered on employing bioinformatics analysis to detect crucial
and efficient biomarkers in the onset of post-traumatic stress disorder. The three-dimensional structure models
of genes, constructing a PPI network, conducting analysis using biological process, molecular function, and
cellular component, as well as KEGG to pinpoint has been performed to diagnose pathways associated with
biological processes in this field. Furthermore, bioinformatics software tools were utilized to analyze miRNAs
that target specific index genes and demonstrate effectiveness in managing PTSD.

Results: According to the results obtained, FKBP5, NR3C1, SLC6A4, and COMT genes have been identified
as crucial biomarkers in PTSD. The involvement of serotonergic and dopaminergic pathways implies that their
dysregulation is linked to neurological and cognitive conditions, such as PTSD. Moreover, hsa-mir-16-5p,
hsa-let-7b-5p, hsa-let-7a-5p, hsa-let-7e-5p, hsa-let-7f-5p, hsa-let-7g-5p, hsa-let-7i-5p, hsa-miR-101-3p, hsa-
miR-15a-5p, hsa-miR-16-5p, hsa-miR-18a-5p, hsa-miR-196a-5p, hsa-miR-34a-5p, and hsa-miR-93-5p exhibit
significant interactions with all target genes, establishing them as key miRNAs in the onset and progression of
PTSD.

Conclusion: The exploration of FKBP5, NR3C1, SLC6A4, and COMT biomarkers in the context of PTSD
presents a promising avenue of investigation with significant potential to advance our comprehension of this
intricate disorder. By unraveling the interactions of these genetic factors, researchers can uncover interventions
and therapies that result in more efficient and individualized treatments for individuals with PTSD. The gene
networks involved in this study, which encompass specific genes associated with this disorder, offer a com-
prehensive perspective of the molecular pathways and regulatory mechanisms implicated in PTSD. Through
this inquiry, valuable insights into the underlying mechanisms of the disorder, as well as effective therapeutic
approaches, personalized interventions, and the development of biomarkers for early detection and monitoring,
can be gleaned.

Key words: Post-Traumatic Stress Disorder (PTSD); Biomarkers; Bioinformatics; Meta-analysis; Hypotha-
lamic-pituitary-adrenal axis; Neurotransmitter imbalance.



oo Uitas eyl || £
ki)l oSt jo ogle sLSwls Sl o (29 pgle &
A :

Sl o 68 SUdils 1160 olosaawl 9 g A

9 sy g BE,T
L (5 ylows Luduind 30 (5419 39 93 95



wlo yiulos ¢yl
S ol s (29 pgle Uil oSub jy gle oLl
1ol olodaauwl 9 g A S ol o 03 Sl

Wy

MRI and Thermography Integration Current Status and Future Progress
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Background: In recent years, imaging has evolved into a pivotal tool within medical sciences due to its
invaluable contribution to the accurate diagnosis and monitoring of diseases. Among various imaging tech-
niques, Magnetic Resonance Imaging (MRI) and Infrared Thermography (IRT) stand out as pivotal tools
driving this progression. MRI operates on the principle of proton frequency shifts and provides high-reso-
lution, detailed images of internal tissues, crucial for identifying pathological conditions. Conversely, IRT,
a non-invasive modality, assesses surface temperature variations by measuring emitted infrared radiation,
facilitating the detection of subtle physiological changes indicative of neurological, vascular, and metabolic
disorders. Despite the significant advancements in standalone imaging technologies, integrating MRI and
IRT presents a novel approach to enhancing diagnostic accuracy, particularly for superficial diseases such
as abscesses, cancer, vascular disorders, inflammation, and infections. This paper explores the synergistic
application of these imaging modalities, emphasizing their potential in improving patient outcomes.

9% ¢ 9% ¢

Materials and Methods: The keywords of “magnetic Resonance Imaging”, “Thermography”, “superficial

LRI LE A3

diseases”, “diagnostic Tools” , “Infrared Imaging”, “ merging mri and thermo graphy”, “non-invasive im-
aging”, “early detection” were into scientific databases of Pubmed ,Google scholar, Research gate, BMC
oral health, Nature ,MDPI, Wiley, SID, Science direct, and National institute of health. A bout 84 papers

were extracted and 51 fully relevant of them reviewed from years of 2001 to 2023.

Results: Studies indicate that combining infrared thermography (IRT) with MRI provides significant ben-
efits in the diagnosis and management of diseases, offering advantages such as more accurate and com-
prehensive diagnoses. The integration enables early detection of diseases like breast cancer, where timely
diagnosis correlates with a remarkable 95% treatment success rate, highlighting its clinical significance. It
also reduces the need for invasive procedures, allows for continuous non-invasive patient monitoring, and
provides more detailed and comprehensive information. However, it has not been tested extensively for
imaging deep-seated organs like the brain. The integration of technological advancements further enhances
the efficacy of this combination. Improvements in thermography camera quality, advancements in MRI
imaging speed and accuracy, and the integration with artificial intelligence (Al) techniques like machine
learning have been pivotal. Additionally, combining these with other techniques such as Near-Infrared
Spectroscopy (NIRS), Radiofrequency Microneedling (FRM), Tractography (MRT), and advances in na-
notechnology such as plasmonic nanoparticles, positions thermography as a complementary tool to MRI
rather than a standalone diagnostic method. However, environmental factors, such as ambient temperature,
can affect the sensitivity of this combination in thermography.

Conclusions: Considering the adverse effects of radiation, particularly in children, it is important to explore
alternative diagnostic methods. The combination of MRI and thermography presents an innovative and
promising approach in medicine, offering more accurate and comprehensive imaging that enhances the
quality of medical care and increases precision in diagnosis and treatment. Continued research and techno-
logical advancements are expected to further solidify the importance of this combination in the future of
medicine.

Keywords: Merging MRI and thermography, Magnetic resonance imaging (MRI), Thermography, Superfi-
cial diseases, Diagnostic Tools, Infrared Imaging, Non-invasive imaging, Early detection.



wlo yiles gl

il us.m# sle tl_{msl; oSl o (29 pgle
Sl o 68 Sl 1ot olodadwl 9 g A

¥
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Background: Inoncology,molecularimaging through PET/CTplaysa functional role in diagnosis,staging,and
treatment personalization.Techniques of PET/CT and their more complex applications,with more advan-
tages and fewer disadvantages compared to conventional imaging,are applied in locating tumors in oncol-
ogy.This review study,therefore,tries to investigate the role of molecular imaging through PET/CT in the
diagnosis and treatment of oncology.

Materials and Methods: A review was performed independently based on the PICO criteria and aligned to
the research objective and based on the PRISMA checklist and using PubMed,CINAHL,Medline,Web of
Science,SID databases Google Scholar search engine,and Boolean operators.The time limit between 2014
and 2024 was determined using the MESH keywords “molecular imaging”, “PET/CT” and “oncology”.
After checking the entry and exit criteria and critically evaluating the quality of the selected articles,a total
of 11 articles were included in the study.

Results: Molecularimaging has been developed as anew method in the diagnosis of cancerous tumors,offering
new possibilities in tumor biological grading and personalized treatments.Functional imaging is used with
complex imaging applications,which include the use of the new carbon-11 radiotracer for differentiating
between tumor recurrence and radiation effects,especially in neuro-oncology. Though PET/CT in the diag-
nosis of malignancy plays a vital role,being due to its non-specific uptake,many disadvantages are included
in it, like uptake in non-cancerous tissues or low uptake in the desired tissue in cancer.The combination of
techniques,such as PET/MRI, will enable the combination of morphological and functional evaluations for
personalization in the steps to be followed medically with regard to the nature of different types of tumors.

Conclusion: PET/CT in molecular images offers combined and functional skills,enhancing the diagnos-
tic accurateness to the rates for diagnosis,staging,and personalization in cancer treatment with new radi-
otracers.These techniques offer better definition of tumor biology and,therefore,better delineation of tumor
recurrence from other items such as radiation-induced necrosis.Finally,there is the need for conventional
imaging systems for surgical planning with the advent of fully integrated imaging systems that combine
morphological and functional assessment.

Key words: Molecular Imaging, PET/CT, Positron Emission Tomography, Computed Tomography,
Oncology.
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Advances in Osteoporosis Imaging and Diagnosis

Mohammadreza Khalifeh'*, Nima Bina?

1. Corresponding author, Department of Radiology, Faculty of Allied Medical Sciences, Aja University of Medical
Sciences, Tehran, Iran. Email: mohammadrezakhalifeh4118@gmail.com
2. Department of Radiology, Faculty of Medical Sciences, Islamic Azad University Ardabil branch, Ardabil, Iran.

Background: Osteoporosis is a condition of low bone mass and microstructural deterioration, leading to
increased fracture risk. It often progresses silently, making early diagnosis essential. Dual-energy X-ray
Absorptiometry (DXA) and the Fracture Risk Assessment Tool (FRAX) are common diagnostic methods,
but their limitations have driven the development of advanced imaging techniques. This review explores
current and emerging imaging technologies for osteoporosis.

Materials and Methods:

Traditional Imaging Techniques:

* DXA: Commonly used for bone mineral density (BMD) measurements, providing a quick and low-
radiation option.

* CT and MRI: Standard methods for body composition analysis, though expensive and time-consuming.

* Ultrasound: Portable and non-invasive but less reliable.

Emerging Methods:

* Trabecular Bone Score (TBS): Evaluates bone texture to enhance fracture prediction.

* Finite Element Analysis (FEA): Uses imaging data to model bone strength and fracture risk.

* Artificial Intelligence (Al): Machine learning techniques, such as Support Vector Machines (SVM), im-
prove diagnostic accuracy by analyzing imaging data.

Experimental System: An image processing system for tibial images achieved 83.6% accuracy, demon-
strating the potential of combining advanced algorithms with traditional imaging.

Results: DXA remains the gold standard for osteoporosis diagnosis, enhanced by tools like TBS and
FEA,which improve fracture risk prediction. Al systems show promising results, often matching or exceed-
ing expert performance. However, challenges with standardization and clinical application remain. Inte-
grating imaging with computational tools enables personalized treatment plans and effective monitoring

Conclusion: Innovations in imaging technologies, such as TBS, FEA, and Al, address DXA’s limitations,
improving fracture risk prediction and personalized care. However, challenges like cost, standardization,
and clinical integration must be overcome for wider adoption. Further research and global consensus are
needed to establish best practices in osteoporosis diagnosis.

Keywords: Osteoporosis, Bone Mineral Density (BMD), Dual-energy X-ray Absorptiometry (DXA), Tra-
becular Bone Score (TBS), Finite Element Analysis (FEA), Artificial Intelligence (Al), Imaging Tech-
niques, Fracture Risk, Osteosarcopenia.
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The Value of Spectroscopy on Alzheimer Diagnosis: A Systematic Review

Sogand Abbasi Azizi '*, Reza Erfani Far 2

1. Corresponding author, Student Research Committee, Kermanshah University of Medical Sciences, Kermanshah, Iran.
sogand. Email: abbasiazizil995@gmail.com

2. Resident of Neurology, Department of Neurology, Rasoul Akram Hospital, Iran University of Medical Sciences,
Tehran, Iran.

Background: Alzheimer’s disease is a progressive neurodegenerative disorder that primarily affects the brain.
It is the most common form of dementia, accounting for 60-80% of all dementia cases. Spectroscopic tech-
niques have emerged as promising tools for the early detection and diagnosis of Alzheimer’s disease (AD),
offering potential advantages in sensitivity, cost-effectiveness, and non-invasiveness.

Materials and Methods: This study comprehensively reviews the applications of various spectroscopic meth-
ods in AD diagnosis, including magnetic resonance spectroscopy (MRS), Raman spectroscopy, and near-in-
frared spectroscopy (NIRS). We conducted a comprehensive search across medical and technical databases
(PubMed, Embase, Web of Science, and Scopus) from January 2014 to January 2024.

Results: Analysis of data from 15 studies published reveals that proton MRS achieves 87.3% sensitivity in
detecting neurometabolic changes, particularly in N-acetylaspartate/creatine ratios, during early disease
stages. Raman spectroscopy demonstrated remarkable accuracy (91.2%, 95% CI: 88.7-93.7%) in identifying
B-amyloid-related molecular signatures in blood samples, potentially offering a cost-effective screening tool.
NIRS showed promising results in monitoring cerebral oxygenation patterns, with 84.6% specificity in distin-
guishing AD patients from healthy controls. Notably, multimodal spectroscopic approaches combining MRS
with conventional imaging improved diagnostic accuracy by 12.4% compared to single-modality techniques
(p<0.001).

Conclusion: However, challenges persist in standardizing acquisition protocols and establishing robust bio-
marker cutoff values across different populations. This review highlights spectroscopy’s significant potential as
a diagnostic tool for AD while emphasizing the need for larger longitudinal studies and standardized methodo-
logical approaches to facilitate clinical implementation.

Keywords: Alzheimer’s Disease, Spectroscopy, Magnetic Resonance Spectroscopy, Early Diagnosis, Bio-
markers.
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An Analitical Survey On Diagnosis Pulmonary Mucormycosis Based On

Computed Tomography

Dr. Hormozi !, Morvarid. Azimi 2, Erfan. Daneshi 3, Fateme. Hemmati **
b b b

1. Department of Radiology, Faculty of Iran University of Medical Sciences, Tehran, Iran.

2. Student search committee Iran University of Medical Sciences, Tehran, Iran.

3. Student search committee Semnan University of Medical Sciences, Semnan, Iran.

4. Corresponding author, Student search committee Iran University of Medical Sciences, Tehran, Iran.
E-mail: Mrthemmati@gmail.com

Background: Fast and accurate diagnosis of infections is always very important as it helps reduce their lethality.
The emergence and spread of Covid-19, especially in pulmonary infections,further emphasizes this importance.
Pulmonary mucomycosis is a fungal infection that particularly affects individuals with underlying diseases.
Computed tomography imaging,is one of the methods of diagnosis for this fungal infection.If performed and
interpreted correctly,it can contribute to the diagnosis process with less time,greater economic efficiency,and
non-invasiveness,and can speed up treatment.In the CT images of these patients,there are specific manifesta-
tions such as the Reverse Halo Sign (RHS) that, when recognized and understood in terms of timing,can aid in
better and more effective diagnosis and improvement of the treatment process.

Materials and Methods: A systematic search was conducted in authoritative academic databases, including
PubMed, ScienceDirect, and Google Scholar,using keywords such as “Pulmonary Mucomycosis” and “CT”23
selected articles and report between the years 2000 and 2022 were reviewed to identify and document the mani-
festations in CT images of patients and their medical history.

Results: RHS is known as a specific indicator for the diagnosis of pulmonary mucormycosis.The reverse halo
sign (RHS) was also seen in 78.2% of the studies reviewed in this paper. This symptom is generally observed in
the first weeks after infection. In this paper,5 studies examined CT findings in patients with or recovered from
COVID-19,with RHS being the main symptom in an average of 43.5% of patients.In 13 studies conducted on
patients who were neutropenic or had defects in the immune system,RHS was seen in the CT scans of about
58.6% of patients, on average.However, in 1 study exclusively conducted on neutropenic patients,there was no
observation of RHS.The main sign in these patients was consolidation (94%).Among the common signs,we can
mention consolidation,which was observed in about 12 studies and in an average of 83.3% of patients Cavita-
tion and the halo sign were important signs in 52% of the studies,which, along with RHS help in diagnosing
this disease in the first weeks.

Conclusion: Our paper showed that the presence of RHS,along with one or more of the Halo
sign,Consolidation,Cavitation, and abscess formation.especially in people with underlying disease, can confirm
the diagnosis of pulmonary mucomycosis.Due to the similarity of CT observations in this disease and other
infections such as Pulmonary aspergillos and Pulmonary candidiasis, etc.,the use and development of artificial
intelligence for more accurate and quick diagnosis can be very efficient.

Key words: Diagnose, Pulmonary mucomycosis ,CT,RHS.
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Investigating Moral Sensitivity in Decision-making and Its Relationship with

the Provision of Spiritual Care by Nurses: A Cross-sectional Study

Samira Mahmoudi'* , Zeinab Ghorbani2, Mohammad Reza Amini’, Hadise Safinejad*

1. Corresponding author, Faculty Member, Department of Anesthesia, School of Nursing and Midwifery, Shiraz Univer-
sity of Medical Sciences, Shiraz, Iran. E-mail: samiral377mahmoodi@gmail.com

2. Department of Nursing, School of Nursing and Midwifery, Shiraz University of Medical Sciences, Shiraz, Iran.

3. Academic Member Azad University Kerman Branch (Shahid Qasem Soleimani Branch), Kerman, Iran.

4. Department of Midwifery, Faculty of Midwifery, Kerman Branch, Islamic Azad university, Kerman, Iran.

Background: Moral sensitivity in decision-making is one of the essential characteristics of nurses in provid-
ing medical services, which, by emphasizing moral standards and spiritual behavior, plays an effective role in
improving and restoring the patients’ health (1, 2). The present study was conducted to investigate the moral
sensitivity of nurses in decision-making and its relationship with the provision of spiritual care by nurses.

Materials and Methods: This cross-sectional study was conducted on 302 nurses in Namazi Hospital in Shiraz
in 1401 using the convenience sampling method. The data collection tools included a demographic information
form, Liitzen’s moral sensitivity questionnaire, and Scale of spirituality and spiritual care. After receiving the
ethics code, data collection was done within two months. Kruskal-Wallis, Mann-Whitney, and Spearman tests
were used for data analysis. The collected data were analyzed using SPSS software (Version 22). A P value less
than 0.05 was considered significant.

Results: 302 nurses were analyzed; most of them were women (81.5%) and were under 32 years old. The re-
sults showed that there was a positive and significant relationship between moral sensitivity in decision-making
and providing spiritual care of nurses (P>0.012). The mean and standard deviation for the nurses’ moral sensi-
tivity and spiritual care were 59.2+13.36 and 56.52+13.49 respectively, both of them being at the average level.

Conclusion: Given the moderate level of moral sensitivity of nurses and the significant relationship be-
tween moral sensitivity in decision-making and providing spiritual care, it is suggested that managers should
improve moral sensitivity skills by monitoring and developing appropriate training programs to increase mor-
al sensitivity.

Key words: Moral sensitivity, Decision making, Spiritual therapies, Nurses.
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The Impact of Mobile-Based Education on Patient Privacy Awareness,

Attitude, and Performance Among Operating Room Staff

Arash Neshati!* , Zahra Shademanpour? , Mobina Vakili Sohrofirozani?

1. Correspomding author, operating Room Technology Department, Behbahan Faculty of Medical Sciences, Behba-
han , Iran. E-mail: aneshati104 @gmail.com
2. Student Research Committee, Behbahan Faculty of Medical Sciences, Behbahan, Iran.

Background: Patient privacy is a fundamental human right that ensures dignity and trust between health-
care providers and patients. With advancements in mobile-based education, innovative training methods
offer opportunities to enhance knowledge, attitude, and performance among healthcare staff. This study
examines the impact of virtual education on patient privacy principles among operating room staff at [ran
University of Medical Sciences.

Materials and Methods: This quasi-experimental study was conducted on 125 operating room staff at Iran
University of Medical Sciences in 2020. A stratified sampling method with proportional allocation was used.
Data were collected through a demographic information form and researcher-designed questionnaires on
knowledge and attitude, as well as a checklist for evaluating operating room staff performance. The perfor-
mance of the participants was observed and recorded by the researcher using the checklist before the training.
The principles of patient privacy were then taught over four sessions using a mobile phone. Two weeks after
the final session, a post-test was conducted, and the results were compared with the pre-test. The ANOVA test
was used to analyze the data. This study was approved by the Ethics Committee of Iran University of Medical
Sciences (IR.IUMS.REC/1398.1333).

Results: The results of the study showed that virtual training on patient privacy principles significantly in-
creased awareness (from 17.4046.38 to 29.14+3.31), attitude (from 35.63+4.68 to 37.59+3.38), and perfor-
mance (from 9.59+2.18 to 11.14+1.89) of operating room staff. The average scores for awareness, attitude,
and performance significantly increased (P<0.001).

Conclusion: Given the improvement in awareness, attitude, and performance among operating room staff, it
is recommended that a mobile-based training method for patient privacy principles be implemented for oper-
ating room staff.

Key words: Patient Privacy Protection Principles, Mobile-Based Education, Knowledge, Attitude, Perfor-
mance, Operating Room Staff.
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Application of Artificial Intelligence in Predicting and Managing Anesthesia

Complications

Fatemeh Hesami', Mobin Mottahedi*2

1. Student Research Committee, School of Paramedicine, Shahroud University of Medical Sciences, Shahroud, Iran.
2. Corresponding author, Department of Operating Room, School of Allied Medicine, Shahroud University of Medical
Sciences, Shahroud, Iran. E-mail: Mobinmottahedil372@gmail.com

Background: The safe administration of anesthesia is a cornerstone of modern surgical care. However, compli-
cations arising during anesthesia can significantly impact patient outcomes, particularly in high-risk scenarios
or resource-limited settings. Traditional methods of monitoring and decision-making often struggle to predict
and manage these complications in real time. Advances in artificial intelligence (Al) offer new opportunities
to enhance patient safety by improving prediction accuracy and decision support during anesthesia. This study
aims to evaluate the application of Al in identifying and managing anesthesia-related complications, emphasiz-
ing its potential to increase the safety and efficiency of perioperative care.

Materials and Methods: A systematic review was conducted using PubMed, Scopus and Web of Science to
identify studies published between January 2015 and December 2024. Keywords included “Artificial Intelli-
gence,” “Anesthesia Complications,” “Predictive Modeling,” “Machine Learning in Healthcare,” and “Periop-
erative Safety.” Studies focusing on Al applications in surgical or anesthesia settings were included, while those
addressing non-clinical use cases were excluded.

Results: Out of 76 studies initially identified, 15 met the inclusion criteria. Key findings indicated that machine
learning models, particularly neural networks and support vector machines, demonstrated high accuracy in
predicting complications such as hypotension, hypoxia, and delayed emergence. The integration of real-time
data from multi-parameter monitors with Al algorithms improved the detection of early warning signs, enabling
timely interventions. Decision-support systems leveraging Al showed promise in recommending optimal drug
dosages and ventilator settings, reducing the incidence of adverse events. However, challenges such as data
standardization, algorithm transparency, and integration into clinical workflows remain barriers to widespread
adoption.

Conclusion: The application of Al in anesthesia care has the potential to revolutionize complication manage-
ment through real-time decision support and predictive analytics. Addressing current challenges requires inter-
disciplinary collaboration to refine algorithms, standardize data inputs, and ensure ethical deployment. Future
research should focus on validating Al systems in diverse clinical settings and exploring their cost-effectiveness
to support global implementation.

Key words: Artificial Intelligence, Anesthesia Complications, Predictive Modeling, Machine Learning in
Healthcare, Perioperative Safety.
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Spinal Immobilization of Patients with Suspected TSCI in Pre Hospital Care
Settings: A Scoping Review

Javad Zahedi Asl |, Maede Ariafar! , Rojin Rastegarzadeh!, Maryam Sha’abani?*

1. Student Research Committee, Nursing school, AJA University of Medical Sciences, Tehran, Iran.
2. Corresponding author, Community Health and Research Department, Nursing school, AJA University of Medical
Sciences, Tehran, Iran. E-mail: m.shabani@ajaums.ac.ir

Background: Traumatic spinal cord injury (TSCI) demands immediate intervention, with effective spinal
immobilization essential to prevent further neurological damage. This review examines pre-hospital tech-
niques for suspected TSCI, such as cervical collars, backboards, scoop stretchers, and manual stabilization.
It emphasizes early identification, timely immobilization, and training for personnel. While no universal
solution exists, evidence suggests a multimodal approach, integrating diverse techniques, may optimize
outcomes for suspected TSCI.

Materials and Methods: In this review study, published articles related Spinal Immobilization of patients
with suspected TSCI were searched in library resources and Pubmed, ScienceDirect databases and Google
Scholar Search Engine from 2014 to 2025. The keywords “Spinal Cord Injury, Immobilization Techniques,
Prehospital, Emergencies” were used. The obtained articles were reviewed , evaluated and examined with
the objectives of the study. In the primary search, 1520 articles were found. After removing articles with-
out full-text and articles that were not related to the topic and duplicated articles, 23 relevant articles were
obtained.

Results: The implementation of spinal motion restriction (SMR) protocols has significantly curtailed the
pre-hospital use of long spinal boards (LSBs) in high-risk patients and those with confirmed spinal cord
injuries. Research indicates that while spinal boards enhance patient comfort without compromising im-
mobilization, pillows can further improve comfort and positioning. However, pillows are contraindicated
in patients with unstable spines. Studies highlight the adverse effects of cervical collars in penetrating
traumatic spinal cord injuries, linking their use to increased mortality, neurological complications, and
diminished quality of care. This is likely due to rigid spinal immobilization in penetrating injuries obscur-
ing critical clinical signs such as tracheal deviation and absent carotid pulse, thereby hindering successful
endotracheal intubation. Conversely, evidence suggests that scoop stretchers offer superior patient comfort
and reduced movement compared to traditional rigid backboards. Consequently, a multimodal approach,
integrating diverse techniques, is recommended to optimize outcomes for individuals with suspected trau-
matic spinal cord injuries.

Conclusion: Implementing spinal motion restriction (SMR) protocols effectively reduces the use of long
spinal boards (LSB) in high-risk patients, though complete LSB elimination may be impractical. Gradual
EMS adoption of SMR, alongside clear LSB usage guidelines, is crucial to optimize care and minimize
complications. Individualized immobilization strategies, considering patient specifics and injury type, are
paramount. In penetrating spinal injuries, meticulous technique is vital; scoop stretchers offer advantages
over rigid backboards. While pillows enhance comfort, they are contraindicated in unstable spines. How-
ever adherence to pre-hospital SMR protocols is indispensable for preventing iatrogenic injuries.

Keywords: Spinal Cord Injury, Immobilization Techniques, Prehospital, Emergencies.
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Evaluating the Efficacy of AI-Driven Predictive Models in Emergency

Situations: A Systematic Review
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1. Student Research Committee, Faculty of Nursing and Midwifery, Qom University of Medical Sciences, Qom, Iran
2. Corresponding author, PhD in Nursing, Department of Medical-Surgical Nursing, School of Nursing, Qom University
of Medical Sciences, Qom, Iran. E-mail: s.oghli@yahoo.com

Background: Background: Nowadays, the Artificial Intelligence (Al) performance and in decision-making
procedures in healthcare information systems (HIS) was improved so that the accuracy, efficacy, and per-
sonalization of Al had a great Development too. These days, the Al application in emergency situations
has attracted considerable attention, Specially, with the development of predictive models that improve
decision-making and resource allocation. In this study we decided to systematically review the past studies
to evaluate the efficacy of Al-driven predictive models based on their impact on outcomes and operational
efficiency in emergency situations.

Materials and Methods: Electronic databases of PubMed, Scopus and Web of Science were searched from
January 2010 to October 2023 to identify to identify peer-reviewed articles that evaluated Al predictive
models in various emergency scenarios, such as natural disasters, medical emergencies, and public safety
incidents. Data extraction was performed by two reviewers independently, and findings qualitatively were
synthesized by the third person.

Results: Of the 1452 articles identified, 17 articles met the inclusion criteria, which included diverse ap-
plications of Al-driven predictive models across different emergency scenarios. The findings indicate that
predictive models varied with reported accuracy in range of 70-95%, according to the result, these models
significantly meliorate response times and predictive accuracy that provide better resource management
and enhanced patient outcomes. It is worth to noting that there were some barriers to widespread imple-
mentation such as data quality, model transparency, and ethical considerations. Also, differences in model
performance based on context and data sources was also considered.

Conclusion: Al-driven predictive models provide noticeable potential to improve efficacy in emergency
situations by promoting response strategies and improving outcomes. As the evidences demonstrate their
effectiveness, there is needing to address challenges related to data integrity, model interpretability, and
ethical implications so that we propose focus on standardized evaluation frameworks to facilitate the inte-
gration of these technologies into emergency management practices as future studies.

Key words: Artificial Intelligence, Predictive Models, Emergency Situations.
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Quality Assurance in Laboratory Hematology
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1. Corresponding author, Department of Hematology and Blood Banking, School of Allied Medical Sciences, Shahid
Beheshti University of Medical Sciences, Tehran, Iran. Email: yforudi@gmail.com

Background: The clinical laboratory is central to patient care, contributing critical diagnostic information
to nearly 80% of medical decisions. Quality assurance (QA) in laboratory operations is vital to the accuracy,
precision and validity of the results obtained. Over the last five decades, external quality assessment (EQA)
schemes have greatly enhanced laboratory reliability through follow up of anomalies in results.

Materials and Methods: The QA measures are internal (IQA) and external quality assessment (EQA), where
IQA is concerned with the day-to-day consistency of the results and the latter with the comparison of the
results with the external reference values.

Results: The focus is therefore laid on the possible sources of preanalytical errors such as clotted or
hemolyzed samples which account for the majority of laboratory errors. This article also discusses other
QA measures including the Six Sigma method, Levey—Jennings chart, and internal controls for hematology
analyzers. Additionally, it discusses the role of personnel, following international standards like ISO 15189,
and comparing results between laboratories and instruments.

Conclusion: These techniques lead to the development of better clinical laboratory practices and enhanced
patient care.

Key words: Quality assurance, Internal Quality control, External Quality assessment, Laboratory hematol-
ogy.
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The Impact of NGS on Laboratory Diagnosis
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Background: Next-generation sequencing (NGS) offers a comprehensive and efficient approach for ana-
lyzing the genetic alterations associated with cancer. It allows for simultaneous high-throughput sequencing
of multiple genetic regions across multiple samples, yielding a wealth of data on mutations, copy-number
variations, insertions, deletions, and gene fusions. NGS surpasses the sensitivity of traditional Sanger se-
quencing, requiring less DNA/RNA and providing faster turnaround times for clinical reporting. Methods
such as whole-genome sequencing, whole-exome sequencing, and targeted gene panel sequencing cater to
different needs, balancing between breadth of data and cost-effectiveness. Additionally, RNA-Seq enables
the study of transcriptomic changes, including alternative splicing and gene expression. While companies
like Life Technologies offer disease-specific NGS kits, Illumina provides more generalized cancer panels.
Despite its increasing use in diagnostics, formal guidelines for the clinical application of NGS in cancer
genetics are still being developed to ensure accuracy and reliability in molecular diagnosis (1-5).

Materials and Methods: This study is a study that was conducted with English keywords, Next Genera-
tion Sequencing, diagnose, laboratory in reliable scientific databases such as PubMed, Google scholar in
the period from 2018 to 2025 and in the initial search 29 articles were found, and after evaluating the title
and abstract, 5 articles were selected with the necessary conditions to participate in the present study, and
general conclusions were made based on the information in the selected articles.

Results: Applications of NGS across three key areas: constitutional disorders, oncology, and infectious
diseases. In constitutional disorders, NGS, particularly whole-exome and whole-genome sequencing, has
significantly improved diagnostic yields, enabling the identification of novel disease-associated genes and
facilitating reverse phenotyping. In oncology, NGS is crucial for detecting somatic mutations, copy num-
ber variations, and fusion genes, guiding targeted therapies and monitoring minimal residual disease. For
infectious diseases, NGS aids in rapid pathogen identification, antibiotic resistance profiling, and epide-
miological surveillance, enhancing outbreak tracking and treatment precision. Despite its advantages, chal-
lenges such as high error rates, data storage, and interpretation complexities remain, necessitating ongoing
advancements in sequencing technologies and bioinformatics.

Conclusion: Next-Generation Sequencing (NGS) has revolutionized the molecular diagnostics landscape
by providing new opportunities for the detection of genetic mutations responsible for diseases. A grow-
ing number of clinical laboratories are adopting NGS to identify genetic roots in inherited disorders, to
personalize cancer therapy through genomic profiling, and to identify infectious agents. With continuous
advancements in NGS technologies and analysis tools, they are expected to become the standard technique
in genomic diagnostics, meeting the increasing demand for personalized medicine.

Key words: Next Generation Sequencing, Diagnose, Laboratory.
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Background: Artificial intelligence (Al) is revolutionizing laboratory medicine, offering significant
advancements in healthcare delivery. Al applications in laboratories include instrument automation, error
detection, result interpretation, test utilization, genomics, and image analysis. The laboratory is an impor-
tant and integral part of modern medicine. It is estimated that 70% of decisions regarding diagnosis and
treatment are based to some extent on laboratory results, and as a result, a significant proportion of labora-
tory errors can lead to misdiagnosis or delayed diagnosis, and consequently endanger the patient’s life.

Materials and Methods: The study was conducted based on the PICO criteria and aligned with the research
objective and based on the PRISMA checklist. In this systematic review, comprehensive searches from
2019 to 2024 in PubMed, SCOPUS, Web of Science, SID and Magiran databases as well as Google Scholar
search engine using Boolean operators and MESH keywords including “artificial intelligence,” “analysis,”
and “laboratory medicine.” were performed. Then the found articles were screened by two researchers
separately based on the inclusion criteria. A total of 480 articles were identified through the primary search.
After checking the entry and exit criteria and critically evaluating the quality of the articles,a total of 12
articles were included in the study.

Results: Epidemiological studies conducted by researchers indicate that there is a huge amount of data
that requires more time for manual analysis by doctors, while artificial intelligence provides more reliable
analysis of plates and can also interpret microbial growth on plates. One study shows that one of the impor-
tant applications of artificial intelligence in the field of biochemistry is the ability to predict results such as
serum iron levels, which can then be used to diagnose anemia and iron deficiency in a patient. Other studies
have shown that Al can help find hidden and advanced patterns in, for example, routine blood test results,
detect possible cancer, and differentiate between benign and malignant masses. Al algorithms can also clas-
sify different types of blood cell images with high accuracy.

Conclusion: Therefore, studies have shown that artificial intelligence plays a significant role in improving
the accurate diagnosis process in laboratory diagnostic findings, as an early warning system, so that it can
detect abnormalities and any disease patterns by finding patterns that go beyond the rules and manage a
large volume of information well in a short period of time. However, further research is necessary to ad-
dress existing challenges, such as optimizing algorithms, reducing implementation costs and addressing
ethical issues.

Key words: Artificial intelligence,analysis, “laboratory medicine .
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Retina. Patients: A Systematic Review
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Background and Aim: The main cause of progressive vision impairment in retinal degenerative diseases
is the dysfunction of photoreceptors and the underlying retinal pigment epithelial cells. The inadequate
regenerative capacity of the neural retina and lack of established therapeutic options demand the develop-
ment of clinical grade protocols to halt the degenerative process in the eye or to replace the damaged cells
by using stem cell-derived products. Recently, stem cell-based regenerative therapies are at the forefront of
clinical investigations for retinal dystrophies. This article provides a comprehensive review of various stem
cell-based therapeutic strategies currently employed for retinal degenerative diseases, encompassing recent
clinical trials and the significant challenges in translating these therapies from bench to bedside.

Materials and Methods: In this review, we searched for PubMed Scientific Information Database and Ar-
tificial intelligence tools for the years 2022 to 2024. The search keywords conducted were Stem Cells and
the Degenerative Diseases of Retina. In this review, we analyzed four studies.

Results: Our review demonstrates that retinal regeneration research actively explores diverse stem cell
sources, each with distinct advantages and limitations. Embryonic stem cells (ESCs) possess broad differ-
entiation potential but face ethical and immunological hurdles. Induced pluripotent stem cells (iPSCs), de-
rived from patient-specific cells, offer a more personalized and potentially immune-compatible alternative.
Mesenchymal stem cells (MSCs) exhibit immunomodulatory properties and support tissue repair, though
direct photoreceptor differentiation remains a challenge. Treatment strategies encompass cell replacement
therapy, utilizing stem cells as vehicles for therapeutic gene or protein delivery, and leveraging their immu-
nomodulatory capabilities. Neuroprotective strategies aim to safeguard existing retinal cells, while stimu-
lating endogenous regeneration focuses on activating the inherent regenerative capacity of resident retinal
cells.

Conclusion: Stem cell research offers a glimmer of hope for patients with retinal degenerative diseases.
While significant challenges remain, ongoing research and technological advancements are paving the way
for the development of innovative and effective therapies that could potentially restore vision and improve
the quality of life for millions of people worldwide.

Keywords: Retinal Degeneration, Stem Cell Therapy, Gene Therapy, Embryonic Stem Cells (ESCs), In-
duced Pluripotent Stem Cells (iPSCs), Mesenchymal Stem Cells (MSCs), Cell Replacement Therapy, Neu-
roprotection, Endogenous Regeneration, Clinical Translation.
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Modern Dressing Approach for Surgical Site Infection in Gender-Affirming
Surgery Using Stem Cells: A Case Report
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3. Corresponding author,Nursing student, Nursing and Midwifery School, Student Research Committee, Tehran
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Background: Gender-affirming surgery is a serious process where both physical and psychosocial chang-
esin the body of the transgender individual occur, bringing about great changes in the quality of life.
However, like all other surgical interventions, gender-affirming surgery involves the risk and complica-
tions of SSI, thereby delaying recovery. This case examines a case of surgical site infection in a 27-year-
old female patient undergoing gender-aftirming surgery with the implantation of male genitalia using stem
cells.

Materials and Methods: A 27-year-old female with masculine features presented to the physician two weeks
post-gender-affirming surgery. Her past medical history was unremarkable. Examination revealed redness,
swelling, and purulent discharge from the surgical site. Based on the physical condition and clinical symptoms,
a diagnosis of surgical site infection was made.

Results: The patient was initially referred to an infectious disease specialist for antibiotic treatment due to the
signsoflocalized wound infection. Themedication Levofloxacin 500 mgwas ordered and started. There was ne-
crotic tissue and slough on the wound bed that was treated with sharp debridement. Additionally, antibacterial
dressings impregnated with PHMB and silver such as hydrogel and hydrofiber dressings were also used to
reduce microbial load and odor and to provide autolytic debridement. After cleaning the wound bed to en-
hance granulation tissue growth, dressings like silver alginate and collagen were used, while the final stage of
the wound was epithelialized and covered completely with silver atraumatic dressing.

Treatment Outcomes: There was marked improvement in the patient after two months of treatment. Infection
was brought under control and the wound healed completely.

Conclusion: SSI is among the most important postoperative care issues, especially after complicated surgeries
such as gender affirming surgeries. The management of SSI is multidisciplinary in nature, including the use of
antibiotics and dressings. In their findings, the results indicated that dressings made from hydrogel, hydrofiber,
and silver alginate and collagen have reduced costs for treatment and accelerated the process of healing. These
dressings promoted optimal conditions for the growth of granulation tissue by reducing microbial load and
aiding autolytic debridement. This was the precursor to the complete epithelialization of the wound. Thus, this
may be a good strategy in the management of SSI and improvement of clinical outcomes for patients.

Key words: Gender-aftirming surgery, surgical site infection, modern dressing.
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Comprehensive Management of Surgical Smoke in Operating Rooms:

A Meta-Analysis of Advanced Technologies and Safety Protocols
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Background: Surgical smoke is generated in over 70% of surgical procedures and contains carcinogens, toxic
gases, and bioaerosols. This poses health risks for both surgical teams and patients, including respiratory issues,
eye irritation, and a heightened risk of cancer. Effective management of surgical smoke is essential for main-
taining a safe operating environment. This meta-analysis evaluates the effectiveness of advanced technologies
and safety protocols in addressing surgical smoke in operating rooms. It identifies best practices and aims to
inform future guidelines to enhance occupational health and patient safety.

Materials and Methods: A systematic search was conducted in PubMed, Scopus, Web of Science, and
Cochrane Library up to March 2024, using the terms: “surgical smoke,” “operating room,” “smoke manage-
ment,” “advanced technologies,” and “safety protocols.” The studies included in this search evaluated various
technologies or protocols aimed at reducing or controlling surgical smoke in operating room settings. Exclusion
criteria comprised studies conducted outside of operating room environments, reviews without primary data,
and publications not written in English. The Cochrane Risk of Bias Tool was used to assess randomized trials,
while observational studies were evaluated using the Newcastle-Ottawa Scale. Data synthesis was performed
through both qualitative and quantitative methods, utilizing meta-analysis with random-effects models to ad-
dress study heterogeneity.

EEINA3

Results: A total of thirty studies involving 4,200 participants met the inclusion criteria. These studies included
randomized controlled trials, cohort studies, and cross-sectional analyses. The technologies evaluated were
high-efficiency smoke evacuation systems, ultraviolet (UV) air filtration units, and portable laser plume ex-
tractors. Safety protocols involved standardized guidelines, training programs, and the use of personal protec-
tive equipment (PPE). A meta-analysis revealed that advanced smoke evacuation systems reduced particulate
matter by an average of 50 pg/m?® (95% confidence interval: -65 to -35, p < 0.001) compared to conventional
methods. Additionally, the implementation of standardized safety protocols led to a 40% reduction in respira-
tory symptoms among operating room personnel, with a relative risk of 0.60 (95% CI: 0.45 to 0.80, p = 0.002).
Furthermore, subgroup analyses showed that combining advanced technologies with rigorous safety proto-
cols resulted in the most significant reductions in surgical smoke exposure, ultimately improving occupational
health and safety.

Conclusion: The integration of advanced smoke management technologies with comprehensive safety proto-
cols markedly mitigates the detrimental effects of surgical smoke in operating rooms. These measures improve
the health and safety of surgical teams while enhancing surgical outcomes. Future guidelines must integrate
evidence-based practices to uphold elevated safety standards.

Key words: Advanced Technologies, Operating Room, Surgical Smoke, Smoke Management, Safety Protocols.
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A Systematic Review of Advanced Disinfectants in Operating Rooms:

Clinical Evidence and Implementation Challenges in Hospital Settings
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Background: Disinfection in operating rooms is crucial for preventing surgical site infections and ensur-
ing patient safety. Advanced disinfectants, such as ultraviolet (UV) light, hydrogen peroxide vapor, and
electrochemical disinfectants, have emerged as alternatives to traditional methods. While clinical evidence
suggests potential benefits of these technologies, there remains a limited understanding of their overall ef-
fectiveness and the practical challenges of implementing them in hospital settings. This systematic review
assesses the clinical efficacy of advanced disinfectants used in operating rooms and identifies key barriers
to their widespread adoption in healthcare facilities.

Materials and Methods: A comprehensive search was conducted across four databases: PubMed, Cochrane
Library, Scopus, and Web of Science, covering records from their inception to November 2024. The search
” “operating rooms,” “surgical site infections,” “UV disinfection,”
“hydrogen peroxide vapor,” and “electrochemical disinfection.” Studies were included if they evaluated ad-
vanced disinfectants in operating rooms and were published as randomized controlled trials, cohort studies,
or case-control studies in English. Studies were excluded if they focused on non-clinical settings, lacked
clear outcome measures on disinfection efficacy, or examined traditional disinfectants. The Cochrane Risk
of Bias tool was used to assess the risk of bias in the included studies, and data synthesis was performed
using a random-effects model.

29 G

terms included “advanced disinfectants,

Results: The review analyzed eighteen studies involving a total of 3,500 participants. It focused on the ef-
fectiveness of three disinfectants in operating rooms: ultraviolet (UV) light (8 studies), hydrogen peroxide
vapor (5 studies), and electrochemical disinfectants (5 studies). A meta-analysis revealed that both UV
light and hydrogen peroxide vapor significantly reduced the incidence of surgical site infections (SSIs)
compared to traditional disinfectants, with a relative risk (RR) of 0.65 and a 95% confidence interval (CI)
0f 0.52 to 0.82. Conversely, electrochemical disinfectants did not show a statistically significant effect, with
an RR of 0.95 and a 95% CI of 0.83 to 1.10. Furthermore, 14 studies identified several implementation
barriers, primarily characterized by high initial costs, technical complexities, and inconsistent adherence to
disinfection protocols by staff.

Conclusion: Advanced disinfectants, powerful UV light, and hydrogen peroxide vapor can significantly re-
duce surgical site infections (SSIs) in operating rooms. However, challenges related to costs, technology in-
tegration, and personnel training pose significant barriers to their widespread use in hospitals. It is essential
to address these issues to improve the adoption of advanced disinfectant technologies in clinical practice.

Key words: Advanced Disinfectants, Operating Room, Surgical Site Infections.
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Investigating the Impact of WHO-Based Surgical Safety Checklists on
Reducing Surgical Errors and Improving Clinical Outcomes:

A Systematic Review
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Background: Surgical errors continue to be a major contributor to morbidity and mortality on a global scale.
The World Health Organization (WHO) developed the Surgical Safety Checklist (SSC) as a standardized
instrument aimed at improving communication and ensuring procedural consistency in surgical practices.
The effectiveness of the checklist in reducing surgical errors and enhancing clinical outcomes varies across
different settings, despite its widespread adoption. This systematic review evaluates the impact of WHO-
based surgical safety checklists on reducing surgical errors and improving patient outcomes worldwide.

Materials and Methods: This review adhered to PRISMA guidelines. A systematic search was performed
in PubMed, Scopus, Web of Science, and Embase for studies published without time limitation until 2024.
The WHO Surgical Safety Checklist is a tool designed to reduce surgical errors, thereby improving patient
outcomes and enhancing clinical impact. The inclusion criteria included peer-reviewed studies that evalu-
ated the implementation of the WHO Surgical Safety Checklist and its impact on surgical errors and patient
outcomes in clinical environments. The exclusion criteria comprised reviews, commentaries, non-human
studies, and studies that did not include statistical analysis. The Cochrane Risk of Bias Tool was employed
to evaluate methodological quality. Results were synthesized both qualitatively and quantitatively, incorpo-
rating pooled effect sizes for primary outcomes, including error reduction and mortality rates.

Results: Out of 982 screened studies, 34 fulfilled the inclusion criteria, encompassing more than 75,000
surgical cases. Research indicated notable decreases in surgical errors (pooled risk ratio: 0.68, 95% CI:
0.55-0.82) and postoperative complications (risk ratio: 0.72, 95% CI: 0.65-0.81). Checklists enhanced
compliance with perioperative protocols, such as antibiotic prophylaxis and team briefings, by 40-60%.
Mortality rates decreased by an average of 15% (risk ratio: 0.85, 95% CI: 0.78—0.93). In 20 studies, the risk
of bias was assessed as low, in 10 studies as moderate, and in 4 studies as high.

Conclusion: Surgical safety checklists based on WHO guidelines significantly decrease surgical errors and
improve clinical outcomes, especially in resource-constrained environments. Despite ongoing implementa-
tion challenges, including staff compliance and contextual adaptation, the advantages of the checklist are
clear. Future initiatives must concentrate on customizing checklists for particular healthcare environments,
enhancing adherence via training, and utilizing technology to incorporate checklists into surgical processes.

Keywords: WHO, Surgical Safety Checklist, surgical errors, patient outcomes, clinical impact.
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The Effect of Proper Hand Washing of Surgical Technologists on the

Reduction of Surgical Site Infections
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1. Student Research Committee, Saveh University of Medical Sciences, Saveh, Iran / Universal Scientific Education and
Research Network (USERN), Saveh, Iran.

2. Corresponding author, Social Determinants of Health Research Center, Saveh University of Medical Sciences, Saveh,
Iran. Email: p.hosseinik@gmail.com

Background: The inadvertent transfer of micro-organisms such as bacteria to a patient’s wound site during
surgery can result in a wound infection that is commonly called a surgical site infection (SSI). SSIs are a major
issue in health care worldwide, accounting for approximately 16% of all health care associated infections in
England and an estimated 24% in the United States and one of the most common forms of health care-associat-
ed infections for surgical patients. Around 1 in 20 surgical patients develop an SSI in hospital, and this propor-
tion rises when people go home. SSIs result in delayed wound healing, increased hospital stays, increased use
of antibiotics, unnecessary pain and, in extreme cases, the death of the patient, so the prevention is a key aim for
health services. Although many factors lead to SSI occurrences, hygiene of the surgical team members’ hands
has been documented as one of the important factors.

Materials and Methods: This narrative review study, using the library method and searching for related arti-
cles in databases; Science direct, Scopus, PubMed, SID, as well as the Google Scholar search engine in English
language with “Surgical site infection”, “Hand washing” and “surgical technologist” keywords during the years
2015 to 2025 among these retrieved articles in the stages of title, abstract and full text and based on access to
the articles, finally 12 articles were selected and analyzed.

Results: Micro-organisms that cause SSIs come from a variety of sources within the operating room, including
the hands of the surgical team. While handwashing removes transient micro-organisms, surgical hand antisepsis
goes a step further to inhibit the growth of resident microorganisms, thereby minimizing the risk of a patient
developing an SSI. Based on studies, the most effective surgical-scrub protocol (scrubbing solutions, length of
scrubbing time, dermatologic outcome measures) is effective in reducing the risk of SSIs.

Conclusion: According to studies, proper hand washing by the surgical team, including surgical technologists,
can lead to a reduction in the rate of surgical site infection; therefore, the correlation between hand hygiene
practices and the reduction of SSIs necessitates further investigation because most studies examined CFUs
(Colony-forming unit) instead of SSI rates.

Key words: Surgical site infection, Hand washing, surgical technologist.
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Background: For therapeutic applications, it is important to develop a deep understanding of tissue heating
and the corresponding tissue thermal response. The present work is concerned with the numerical investi-
gation of the thermal response of tissues in head of rat subjected to ultrasound with aim of opening blood
brain barrier.

Materials and Methods: Simulations have been performed with finite element software COMSOL Mul-
tiphysics v6.2. A real rat head structure and biological tissue properties of the head region was considered.
Pressure distribution has been calculated by solving the homogeneous Helmholtz equation. The solution of
the pressure wave equation has been coupled with Pennes bioheat transfer equation to measure the tempera-
ture within the two-dimensional tissue model. Fraction of damage due to temperature increase and fraction
of necrotic tissue was measured with the help of Arrhenius equation. The safe and effective condition for
opening BBB, IMHz frequency, 0.25 MPa initial pressure and 60s radiation was considered. For validation
the temperature increase, an experimental experiment was designed.

Results: The maximum temperature increase occurs in the bone region about 6 °C in result of 60s radiation
and the temperature increase in other domains such skin and brain was more less than this amount. Consid-
ering that the threshold for thermal necrosis in bone ranges from 47 °C, no significant fraction of damage
and necrotic happen.

Conclusion: Considering 42 °C as a safe temperature that no measurable effects are observed, tissue tem-
perature was below the damage threshold temperature and tissue damage was measured with the help of
Arrhenius equation showed nearly zero damage. So this protocol can be considered safe in terms of thermal
damage.

Key words: Bio-heat Transfer, COMSOL, Thermal damage, Ultrasound.
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Application of Advanced Ultrasound Imaging Devices in Radiotherapy

Mohammad Hossein Erfani Pour’, Seyed Mohammad Yusef Tabatabaei', Amir Hossein Moradi,
Efat Soleimani*

1. Undergraduate Student in Radiotherapy Technology, School of Paramedicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

2. Corresponding author, Faculty Member of the Radiology and Radiotherapy Technology Department, School of Para-
medicine, Shahid Beheshti University of Medical Sciences, Iran, Email: e.soleimani@sbmu.ac.ir

Background: In radiotherapy, various imaging modalities are utilized to delineate the tumor region and
assess its size. However, it is crucial to acknowledge the current limitations inherent in these imaging
techniques. These limitations include marker displacement, increased radiation exposure, and lack of volu-
metric data in X-ray imaging; failure to obtain information in CBCT due to patient movement during treat-
ment; and severe distortions and inability to produce volumetric images in MRI. Consequently, the need for
alternative methods or enhancements to current imaging techniques has become apparent.

Ultrasound imaging devices offer real-time volumetric imaging with excellent contrast and no additional
radiation exposure. However, they are prone to systematic errors due to probe pressure. This article will
evaluate the performance of ultrasound imaging devices, including BAT, SonArray, and Clarity Autoscan,
in the context of radiotherapy.

Materials and Methods: Recently, inter-fractional and intra-fractional ultrasound imaging devices, as well
as tissue tracking systems, have emerged as alternatives to traditional imaging modalities. The pioneering
devices for inter-fractional imaging included BAT, SonArray, and Clarity, with BAT demonstrating im-
proved positioning accuracy over CBCT. The Clarity device enables volumetric ultrasound imaging before
or after a CT scan, providing superior patient positioning compared to BAT and SonArray.

Clarity Autoscan was the first device to facilitate intra-fractional imaging, allowing sonographers to leave
the treatment room while the probe remained in place, thereby enabling the commencement of radiother-
apy. Robotic devices are also used for intra-fractional imaging, offering advantages over static imaging
systems, though they remain in development.

Tissue tracking devices encompass both 2D and 3D/4D systems. While 3D/4D devices offer more compre-
hensive data, they are limited by lower frame rates and increased processing times. These systems are es-
sential for real-time tracking of tissue movement, enhancing the accuracy and effectiveness of radiotherapy
treatments.

Conclusion: Ultrasound imaging demonstrates a positive impact on cancer treatment by decreasing side
effects and enhancing the precision of radiation dose delivery. This technology significantly improves treat-
ment planning and minimizes systematic errors through real-time imaging and precise tumor localization.
Moreover, recent advancements in robotics and tissue tracking software have further bolstered the accuracy
and efficiency of ultrasound, paving the way for future innovations in this field.

Keywords: Ultrasound Imaging, Prostate Cancer, Intra-fractional Imaging, Inter-fractional Imaging, Ra-
diotherapy, Tissue Tracking, Robotics in Radiotherapy.
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Applications and Challenges of Magnetic Resonance Thermography in the

Treatment of Liver Cancer
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2. Corresponding author, Department of Radiology, Faculty of Allied Medical Sciences, Aja University of Medical
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Background: Liver cancer is one of the leading causes of cancer-related mortality worldwide, with a sur-
vival rate of less than five years. Current therapeutic options include surgery, chemotherapy, radiotherapy, and
ablation therapy. Ablation therapy, a minimally invasive approach, destroys cancerous tissue using heat. Among
emerging therapeutic techniques, Magnetic Resonance Thermography (MRT) has gained considerable atten-
tion. MRT is a non-invasive technique for real-time temperature monitoring during liver cancer therapy. This
controlled hyperthermic effect enhances tumor ablation while sparing surrounding healthy tissues. the purpose
of this study is investigating the current applications of MRT in liver cancer treatment, examine the challenges
hindering its clinical adoption, and highlight recent innovations and future directions aimed at optimizing MRT
for effective and accessible cancer care.

Materials and Methods: The keywords of “Magnetic resonance thermography”, “Liver cancer”, “Hyper-
thermia”, “Ablation therapy”, “Temperature monitoring”, and “proton resonance frequency shift (PRFS)”
were entered into scientific databases of Google Scholar, Scopus, PubMed and Elsevier. About thirty-seven

fully relevant papers were extracted and reviewed.

Results: Magnetic Resonance Thermography (MRT) measures tissue temperature using MRI signals, pri-
marily through the Proton Resonance Frequency Shift (PRFS). It has been shown to accurately monitor
temperature changes during liver ablation therapy, correlating well with invasive methods. MRT offers real-
time feedback during ablation, helping clinicians optimize treatment and reduce damage to healthy tissue.
As a non-invasive method without ionizing radiation, it can also be integrated with advanced simulations
to improve therapeutic outcomes. However, MRT faces challenges such as induction artifacts caused by
temperature-related changes in magnetic fields, motion artifacts from respiratory, cardiac, or gastrointes-
tinal movements, and difficulties in achieving high spatial and temporal resolution. Additionally, the com-
putational demands of MRT and the need for advanced software to analyze MRI signals pose limitations.
Variability in patient characteristics and potential side effects further complicate its clinical application.

Conclusion: Magnetic resonance thermography (MRT) has significant potential as an important tool in the
future treatment of liver cancer. This non-invasive method can accurately monitor tumor temperature dur-
ing treatment and help optimize ablation areas. Given the complexities of liver anatomy and the challenges
of imaging, future research should focus on improving the accuracy of MRT and addressing its technical
limitations in different clinical settings. With technological advances and improved capabilities, MRT is
expected to become a key tool in the treatment of liver cancer, enhancing treatment outcomes and minimiz-
ing side effects.

Keywords MRT; Liver cancer; Hyperthermia; Ablation therapy; Temperature monitoring.
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Sciences, Ahvaz, Iran.

Background: Recent advancements in radiotherapy have led to renewed interest in upright patient positioning,
particularly in particle therapy and photon-based external beam radiotherapy. Historically, upright treatments
were used in specialized therapies, such as boron neutron capture therapy and proton therapy, but were largely
abandoned due to the standardization of supine imaging and treatment workflows. However, technological
improvements, such as upright CT and MRI imaging, alongside enhanced immobilization techniques, are fa-
cilitating a reassessment of upright treatments. This study aims to provide a review of upright proton therapy
(UPT) compared to traditional treatments in the supine position.

Materials and Methods: A comprehensive search of PubMed, Science Direct, Web of Science, and Google
Scholar databases up to January 2025 was conducted. Various combinations of keywords including “cancer”,

“upright radiotherapy technique”, “proton therapy”, “dosimetric plan quality”, and “treatment quality” were
utilized. Finally, 10 articles most recent and relevant records were included in the study.

Results: Studies highlight the efficacy of UPT for head and neck, thoracic, and skull-base tumors, demonstrat-
ing improved accessibility, cost-effectiveness, and reduced toxicity. UPT enhances set-up reproducibility and
stability, particularly in thoracic treatments, where internal organ shifts impact dose distribution. Furthermore,
compact, gantry-less designs contribute to cost reduction, making proton therapy more accessible. Despite
these advantages, challenges remain, including the need for optimized immobilization techniques and work-
flow adaptation.

Conclusion: Comparative analysis with traditional supine radiation therapy underscores the potential of
UPT for superior tumor targeting and dosimetric benefits, though further clinical validation is required.

Keywords: Upright Proton Therapy, Plan Quality, Patient Positioning, Cancer.
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Radiotherapy Dosimetric Treatment Verification using Electronic Portal
Imaging Device (EPID)
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Background: Ensuring the accurate delivery of prescribed radiation doses in radiotherapy is of paramount
importance, as errors in dose delivery can cause serious harm to healthy tissues. Therefore, to ensure the pre-
scribed dose is delivered, measurements or dose determinations are conducted on a phantom or the patient's
body before or during treatment.

Materials and Methods: In vivo dosimetry can help identify various systematic and random errors, such as er-
rors in treatment plan implementation, linear accelerator output errors, patient anatomical changes, and patient
setup errors. This type of dosimetry serves as a patient-specific quality assurance (PSQA) method. The use of in
vivo dosimetry is recommended by the World Health Organization to prevent injuries and increase the accuracy
of the prescribed dose.

Many modern commercial dosimetry tools employ two-dimensional dosimeters based on diodes or ionization
chambers for in vivo dosimetry. These tools are subject to inherent limitations including:

- A limited number of measurement points in a two-dimensional space (plane).
- Challenges with the hardware setup of dosimetry systems.

Results: Alongside these dosimetry methods, there is potential in utilizing the existing capabilities of Elec-
tronic Portal Imaging Devices (EPID) for in vivo dosimetry purposes. EPIDs do not require installation or
setup similar to the aforementioned dosimetry systems as they are already mounted on the linear accelerator.
Consequently, they do not need additional setup and can be used for quality control before and during treatment.

Conclusion: The digital images from EPID systems have high spatial resolution and are obtained in real-time.
Therefore, EPID has the potential to lead to more effective quality assurance in patient treatment.

Key words: EPID, Dosimetry, Radiotherapy.
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Radiotherapy
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1. Medical Physics Department, Medical School, Mashhad University of Medical Sciences, Mashhad, Iran.
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Background: In-vivo dosimetry (IVD) is a significant challenge in radiotherapy. As treatment complexity
increases, more accurate and efficient strategies are needed to verify the dose delivered to patients. This
study investigates the treatment of IMRT technique and validates its implementation using a-Si EPID.

Materials and Methods: The EPID calibration curve and correction coefficients for field size were
obtained. The off-axis response was calculated and measured for EPID pixels. The equivalent path length
matrix was calculated using DRR images and slab phantoms. A verified back-projection algorithm was
used to calculate the 2D dose distribution matrix on the isocenter plate. Subsequently, the dose distribution
of other treatment fractions was evaluated in terms of inter-fraction and intra-fraction variations. To assess
the method’s sensitivity in IMRT, errors were introduced in the patient’s position and the MLC leaf posi-
tions, and the method’s ability to detect these errors was investigated.

Results: The dose distribution obtained from EPID was compared to the treatment planning system (TPS)
results for a human prostate phantom. The inter-fraction results comparing between the first and other frac-
tion 99.94% of points in average and in forms of intra-fraction for the first, second, third and fourth seg-
ments in average 99.91%, 99.9%, 99.82% and 98% of points were passed the criteria respectively. Based
on the results, the proposed method has acceptable sensitivity.

Conclusion: The proposed method showed acceptable compatibility with TPS and can be used for real-time
EPID dosimetry. The method does not require time-consuming computations, making it suitable for clinical
use.

Keywords: Real-Time EPID Dosimetry, Digitally Reconstructed Radiograph, Radiotherapy.
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Background: Head and neck cancer (HNC) survivors represent a significant population, with numbers
steadily increasing due to improved detection and treatment methods. Despite advancements, long-term
effects of radiation therapy remain under-explored, resulting in a critical gap in understanding the compre-
hensive burden of late toxicities among these survivors. Research has mainly focused on acute treatment-
related effects, while chronic symptoms like fatigue, insomnia, and various pain syndromes often persist
for years post-treatment, negatively impacting quality of life. Collectively, the rarity of some cancer types
complicates the study of long-term effects. Therefore, this review aims to synthesize existing data on the
long-term consequences of radiation therapy on rare cancer survivors, emphasizing the need for systematic
assessments and tailored follow-up strategies that can enhance survivorship care and improve patient out-
comes.

Materials and Methods: A comprehensive search was conducted across PubMed, Scopus, Google Schol-
ar, American Roentgen Ray Society (ARRS), and the Journal of National Library of Medicine to perform
this review. A systematic search strategy was employed using the keyword * long-term toxicity” to identify
English-language articles published between 2017 and 2024. Out of the 13 articles retrieved, three were
selected for inclusion based on their relevance to the review’s objectives. Data extracted from each article
included the study’s objective, methodology, primary findings, and limitations. A qualitative content analy-
sis was employed to analyze the data.

Results: This study demonstrates that a significant proportion of rare cancer survivors experience persistent
symptoms years after diagnosis, including fatigue, sleep disturbances, and pain. In head and neck cancer,
radiation therapy was associated with substantial long-term toxicity, such as dry mouth and osteoradione-
crosis, highlighting the critical need for comprehensive long-term care and supportive interventions for all
rare cancer survivors. Conclusion:

Long-term follow-up exceeding five years is crucial, as significant late effects of radiotherapy can persist
in patients considered cured, necessitating ongoing monitoring and management.

Keywords: Rare cancer, long-term survivors, radiation therapy,treatment.
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Technical and Social Barriers to Telemedicine Implementation in
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Background: Telemedicine offers critical healthcare access in underserved areas during crises, yet faces
significant implementation challenges. This systematic review assessed a multidimensional barrier hinder-
ing telemedicine’s effectiveness in resource constrained settings in case of any crisis.

Materials and Methods: The study was conducted by performing a comprehensive search in PubMed, EM-
BASE, Web of Science, CINAHL and Psyc INFO, for studies published between January 2019 and January
2024. Keywords that included “telemedicine”, “barriers”, “underserved areas” and “crises” were combined
using boolean operators. The inclusion criteria included original research about telemedicine barriers in un-
derserved areas of crises. Twenty six eligible studies were identified, two independent reviewers screened
these, assessed quality using validated tools, resolved disagreements through discussion and extracted data

for narrative synthesis.

Results: Key technical barriers included inadequate internet connectivity (78% of studies), insufficient
infrastructure (65%), and limited device access (58%). Social barriers involved low digital literacy (72%),
cultural preferences for face-to-face care (54%), and data privacy concerns (47%). Lack of insurance cov-
erage (63%) and high cost of implementation (53%) were economic barriers. When the pandemic hit,
telemedicine adoption increased, but the pandemic also shined a light on the systemic disparity in those
living in rural and low income areas. Factors such as community engagement, digital literacy programs and
culturally adaptive interfaces were considered successful techniques.

Conclusion: This review highlights that social and economic barriers often outweigh technical challenges
in telemedicine implementation. A holistic approach integrating technological solutions with culturally
sensitive interventions and economic support is essential for equitable healthcare delivery. Policymakers
should prioritize digital resource access, community capacity building, and culturally tailored telemedicine
solutions to address disparities in underserved areas during crises. Future research should quantify telemed-
icine’s impact on health outcomes and equity in crisis-affected regions to guide sustainable implementation
strategies.

Keywords: Telemedicine, barriers, underserved areas, crises.
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Dosimetry and QA Methodology Using Artificial Intelligence (AI)-Based

Solutions in Radiation Therapy

Shayan Mozaffar! , Mohammadkarim Jafari 2, Fahimeh Faghihi Moghaddam?*, Hamidreza Mirzaei*

1. Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

2. Department of Radiology, Faculty of Allied Medical Sciences, Aja University of Medical Sciences, Tehran, Iran

3. Corresponding author, Biomedical Engineering and Medical Physics Department, Faculty of Medicine, Shahid Beheshti
University of Medical Sciences, Tehran, Iran. Email: Fahimeh.faghihi1988@gmail.com

4. Radiation Oncology Department , Shohada-e-Tajrish Hospital, Faculty of Medicine, Shahid Beheshti University of
Medical Sciences, Tehran, Iran

Background: The data acquired during absolute or relative dose measurements will then be used for verifica-
tion of proper linac operation, in the continuing quality assurance (QA) thorough the lifetime of the machine.
Artificial intelligence (Al) has emerged as a transformative science in radiation therapy (RT), significantly
improving the accuracy of dose measurements, and QA processes. Al-based solutions automate complex tasks,
optimize treatment planning, and predict treatment outcomes, ensuring precise dose distributions, and finally
patient safety. The integration of machine learning (ML) and deep learning (DL) techniques in dosimetry and
QA enhances the efficiency and reliability of these processes, with various applications demonstrated in multi-
ple case studies. The integration of Al into radiation therapy has revolutionized various aspects of QA. Al-based
solutions offer the potential to enhance dosimetry accuracy.

Materials and Methods: This study explores the current applications, methodologies, and future directions of
Al in dosimetry and QA. Al models have been applied to improve the accuracy of dosimetry. These methods
could, optimize dose distributions, and predict QA outcomes.

Regarding QA process the Al solutions can predict machine beam data, gamma passing rates, and other QA
metrics for IMRT, and VMAT techniques. Several studies have demonstrated the effectiveness of Al-based
solutions in dosimetry and QA. For example, in a study which carried out by Carleson et al.

Results: Al algorithms have been used to predict PSQA passing rates across different treatment planning sys-
tems and delivery machines, improving the consistency and reliability of QA processes. Additionally, according
to the AAPM guideline it is highly recommended that further works is needed to apply Al models in PSQA
enabling standardized QA protocols across institutions as multicenter study in the future.

Conclusion: Al-based solutions have the potential to significantly improve dosimetry and QA accuracy. By
automating complex processes, enhancing accuracy, and streamlining workflows, Al can contribute to better
patient outcomes and more efficient treatment delivery. Continued research and development in this field is
required to fully demonstrate the effectiveness of Al in this field.

Key words: Dose measurement, Al, Cancer, FFF machine.
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Artificial Intelligence in Stroke Prediction: A Systematic Review of Current

Approaches, Efficacy, and Future Directions

Hajar Karimtbar!, Saeid Hosseinoghli?+

1- Student Research Committee, Faculty of Nursing and Midwifery, Qom University of Medical Sciences, Qom, Iran
2- Corresponding author, PhD in Nursing, Department of Medical-Surgical Nursing, School of Nursing, Qom University
of Medical Sciences, Qom, Iran. E-mail: s.oghli@yahoo.com

Background: Although there are effective predictive tools for stroke prediction but still stroke is known as
one of the most important causes of morbidity and mortality in the world. Given the potential of artificial intel-
ligence (Al) in prediction, it could be used in stroke prediction based on its diagnostic accuracy and ability of
facilitating timely intervention. In this study we decided to systematically review the past studies to evaluate the
efficacy of Al in stroke prediction and identify future directions for research and clinical application.

Materials and Methods: Electronic databases of PubMed, Scopus and Web of Science were searched from
January 2010 to October 2023 to identify peer-reviewed articles that utilized Al techniques for stroke predic-
tion, encompassing deep learning, machine learning and other computational approaches. Data extraction was
performed by two reviewers independently, and findings qualitatively were synthesized by the third person.

Results: Of the 2885 articles identified, 30 articles met the inclusion criteria, which included a variety of Al
techniques applied to stroke prediction. The findings show the range of Al predictive performance varied wide-
ly from 0.70 to 0.95. according to the result those utilizing deep learning algorithms, had higher performance
level than those traditional tools for risk assessment. There were some key factors such as clinical features,
demographic data and imaging biomarkers that influenced prediction accuracy. Some challenges including data
heterogeneity, model interpretability, and the need for external reliability, provided critical barriers to imple-
mentation in clinical area.

Conclusion: Al provides significant potential to improve the capability of stroke prediction and accuracy and
even facilitate strategies for intervention. Despite the positive result, standardizing methodologies and limita-
tions should be addressed so that for future studies we suggest to focus on merging Al predictive models in
clinical area to Get the better view and exploring its effects on patient outcomes.

Key words: Artificial Intelligence, Application, Stroke, Prediction.
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The Role of Telemedicine in Enhancing Healthcare Access in Rural Areas: A

Systematic Review

Amir Mohammad Chekeni'*, Zahra Movahedpour!, Sadegh Jamshidian2, Reza Mirbak?

1. Corresponding author: Nursing and Midwifery School, Student Research Committee, Tehran University of Medical
Sciences, Tehran, Iran, Email:amch3887@gmail.com

2. Bachelor of Anesthesiology, Faculty of Paramedical Sciences s Bushehr University Of Medical Sciences, Bushehr, Iran

3. Master of Engineering ,Tehran University of Medical Sciences, Tehran, Iran.

Background: Access to healthcare in rural areas has always been a significant challenge in many parts of the
world. The scarcity of healthcare infrastructure and the lack of specialists contribute to difficulties in providing
adequate healthcare services to rural populations. Telemedicine, as an innovative solution, has the potential to
overcome these barriers by providing healthcare services remotely, thus enhancing access to care for rural resi-
dents. This systematic review aims to explore the role of telemedicine in increasing healthcare access in rural
areas.

Materials and Methods: A review was performed independently by two people based on the PICO criteria and
aligned to the research objective and based on the PRISMA checklist and using PubMed, CINAHL, Medline,
Web of Science, SID databases Google Scholar search engine, and Boolean operators. The time limit between
2018 and 2024 was determined using the MESH keywords “Telemedicine”, “Healthcare” and “Rural Area”.
After checking the entry and exit criteria and critically evaluating the quality of the selected articles, a total of 8
articles were included in the study.

Results: The findings of this review demonstrate that telemedicine has significantly increased access to health-
care services in rural areas. Specifically, remote consultations, telemedicine visits with specialists, and manage-
ment of chronic diseases remotely have helped reduce the need for long-distance travel and improved access
to healthcare services in these areas. Furthermore, telemedicine has been shown to improve patient satisfaction
and reduce healthcare costs.

Conclusion: These results suggest that telemedicine can be an effective solution to address healthcare access
issues in rural areas. However, challenges remain, such as limitations in technological infrastructure, cultural
and legal barriers, and a lack of proper training for both patients and healthcare providers. Overall, telemedicine
holds great potential to improve healthcare access in rural areas, but full utilization of this potential requires
appropriate policymaking and improvements in technological infrastructure.

Key Words: Telemedicine, Healthcare, Rural Area.
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The Role of Mobile Health in Improving the Outcomes of Patients with
Heart Failure: A Systematic Review

Mabhsa Yousefi'”, Mehri Enayat?, Zahra Khalilzadeh Farsangi!, Samaneh Fallah Karimi!

1. Corresponding author, Master of Nursing, student research committee, faculty of nursing and midwifery, Zahedan, Iran.
Email: Mahsayosefi76(@gmail.com
2. Nursing expert, Gorgan Army Hospital, Gorgan, Iran.

Background: Heart failure is one of the major health challenges at the global level, which is associated with an
increase in mortality and a decrease in the quality of life of patients. In this regard, the role of mHealth (mobile
Health) has been considered as a new approach in the management of this disease, and this article examines the
positive effects of mHealth on improving the outcomes of heart failure patients.

Materials and Methods: To access clinical trial articles, search for Persian articles in authoritative Persian
databases: Magiran, Iran Doc, SID, and search for English articles in authoritative English databases: PubMed,
Web of Science, Scopus, Google Scholar, ProQuest, was conducted in the period from 2015 to 2023. The steps
of data search and analysis were developed based on the Prisma standard guide.

Results: In this review study, 7 studies were included according to the inclusion criteria and after checking the
quality of the selected articles, they were examined.

Conclusion: The results show that the use of applications and wearable devices can help patients better man-
age their symptoms, take their medications regularly, and track vital information such as blood pressure and
heart rate. Also, direct communication with the treatment team enables early diagnosis of problems and faster
interventions.

Keywords: Heart failure, smart networks, mobile health, symptom monitoring, quality of life, doctor-patient
communication.

Y.f



(\‘

wlo yiiules gl

S ol s (29 pgle Uil oSub jy gle oLl
1ol olodaauwl 9 g A S ol o 03 Sl

Yed

Development and Assessment of a Self-Management Application for Adults

with Inflammatory Bowel Diseases Based on Gamification Techniques

Narges Noroozkhani', Leila Gholamhosseini,Ali Bahari®, Javad Shokri Shirvani*, Mahboubeh Faramarzi,

Saeid Eslami!, Hamed Tabesh'*

1. 1. Corresponding author, Department of Medical Informatics, Faculty of Medicine, Mashhad University of Medical
Sciences, Mashhad, Iran. Email: Tabeshh@mums.ac.ir

2. Department of Health Information Technology, Faculty of Paramedicine, AJA University of Medical Sciences,
Tehran, Iran.

3. Department of Internal Medicine, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.

4. Department of Internal Medicine, Babol University of Medical Sciences, Babol, Iran.

5. Population, Family, and Spiritual Health Research Center, School of Public Health, Babol University of Medical
Sciences, Babol, Iran.

Background: Inflammatory bowel diseases such as Crohn’s disease and ulcerative colitis are common chronic
digestive disorders that require long-term management and treatment. Effective control of these diseases de-
pends on patients’ adherence to treatment protocols and acceptance of disease management methods. Gamifi-
cation, which involves using game design elements in non-game contexts, has significant potential to increase
patient engagement and improve their adherence to managing chronic diseases. This study aims to develop and
evaluate a self-management application for adults with inflammatory bowel diseases, based on gamification
techniques.

Materials and Methods: This study was of an applied-developmental nature. The application development
process followed the standard model stages: (1) analyzing and identifying user needs, (2) designing the applica-
tion’s user interface and gamification elements, (3) developing a prototype application on the Android platform
using behavior change strategies, (4) implementation, and (5) evaluating usability and user satisfaction through
the System Usability Scale (SUS).

Result: The average SUS score indicated a “good” level of satisfaction according to standard SUS ratings.
Qualitative feedback also indicated the application’s positive impact on increasing users’ self-efficacy and en-
gagement through its interactive features. Participants reported improved confidence in managing symptoms
and adherence to treatment plans. Gamification elements, especially goal tracking and personalized rewards,
were identified as key factors in maintaining user engagement.

Conclusion: The self-management application leveraging gamification techniques effectively promotes self-
care and empowers patients with inflammatory bowel diseases. The combination of structured educational
design and a powerful game framework makes this application a valuable tool for managing chronic diseases.
Further studies are recommended to evaluate the long-term impacts and potential scalability of this application.

Keywords: Inflammatory bowel disease, self-care, gamification, mobile health.
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Artificial Intelligence: Pioneering New Strategies in the Battle Against

Emerging Infectious Diseases

Mohammad Shokati Sayyad!?, Mohsen kheiri*?

1. Department of Toxicology and Pharmacology, School of Pharmacy, Mazandaran University of Medical Sciences,
Sari, Iran.

2. Corresponding author, Student Research Committee, School of Pharmacy, Mazandaran University of Medical
Sciences, Sari, Iran. Email: kheirimohsen80@gmail.com

Background: The emergence of infectious diseases presents significant challenges to global health systems,
necessitating innovative solutions for detection, management, and prevention. Traditional methods often fall
short in the rapid spread and complexity of these diseases.

Materials and Methods: This study focuses on the application of Artificial Intelligence (Al) technologies
in the context of emerging infectious diseases. A review was conducted using databases such as PubMed and
Web of Science to gather relevant studies on Al applications in predicting, diagnosing, and treating emerging
infectious diseases. Advanced analytical techniques were employed to evaluate the effectiveness of various Al
methodologies.

Results: The findings indicate that Al technologies, particularly machine learning and deep learning algo-
rithms, significantly enhance the accuracy of disease prediction and facilitate early detection. Al-driven models
demonstrated a 30% improvement in identifying viral outbreaks compared to conventional approaches.

Conclusions: Integrating Al into public health frameworks represents a promising frontier in combating emerg-
ing diseases. By leveraging advanced computational techniques, healthcare systems can improve response
times and optimize resource allocation, leading to better health outcomes. Continued research and collabora-
tion between Al experts and healthcare professionals are essential to fully realize Al’s potential in addressing
emerging infectious threats.

Keywords: Artificial Intelligence, Emerging Diseases, Machine Learning, Public Health.
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Utilization of Artificial Intelligence in the Development of Early Warning

Systems to Mitigate Surgical Errors: A Systematic Review

Seddigheh Hannani!, Erfan Rajabi2”, Amirali Alizadeh®, Bahador Pourdel?, Abolfazl Hosseini’

1. Senior Expert in internal surgical nursing, instructor, operating room department, faculty of paramedicine, Iran
university of medical sciences, Tehran, Iran.

2. Corresponding author, Student research committee, School of allied medical sciences, Iran university of medical
sciences, Tehran, Iran.

3. Student research committee, School of nursing and midwifery, Shiraz university of medical sciences, Shiraz, Iran.
Email: erfan.rjbi@gmail.com

Background: Surgical errors represent a paramount issue in healthcare, presenting considerable threats to
patient safety. Early warning systems (EWS) utilizing artificial intelligence (Al) present a viable approach to
alleviate these risks by detecting probable problems prior to their occurrence. This systematic review seeks to
consolidate evidence regarding the utilization of Al in the development of early warning systems to avert surgi-
cal mishaps. The main aim is to assess the efficacy, obstacles, and ramifications of Al-driven Early Warning
Systems in improving surgical safety.

Materials and Methods: A comprehensive literature search was performed across PubMed, Scopus, Web of
Science, and IEEE Xplore without time constraints until 2024. Keywords including “artificial intelligence,”
“early warning systems,” “surgical errors,” and “patient safety”. Studies were included if they assessed Al-
based early warning systems in surgical environments, were published in English, and presented quantifiable
results. Exclusion criteria encompassed reviews, commentaries, and studies concentrated exclusively on non-
surgical areas. The Cochrane Risk of Bias Tool was employed to evaluate methodological quality. Data extrac-
tion and synthesis complied with PRISMA principles, and results were presented both narratively and statisti-
cally, using confidence intervals where relevant.

Results: Twenty-three studies including 12,480 participants fulfilled the inclusion criteria. The majority uti-
lized machine learning methods (65%) and neural networks (22%) for error prediction. The Al-driven Early
Warning System exhibited notable enhancements in identifying surgical errors, with a pooled sensitivity of 87%
(95% CI: 82%-91%) and a specificity of 85% (95% CI: 80%-89%). Studies comparing AI-EWS to traditional
methods showed a 30% reduction in adverse events (p < 0.001). Key challenges included data integration, al-
gorithm training, and ethical considerations.

Conclusion: Al-driven Early Warning Systems exhibit significant potential in mitigating surgical errors, opti-
mizing patient outcomes, and improving procedural safety. Nonetheless, issues such data standardization, bias
reduction, and regulatory adherence must be resolved. Subsequent study ought to concentrate on the incorpora-
tion of AI-EWS into real-time surgical procedures and assessing their economic viability. These devices signify
a pivotal advancement in enhancing surgical safety; nonetheless, their deployment must reconcile innovation
with stringent validation and ethical supervision.

Keywords: Artificial intelligence, early warning systems, surgical errors, patient safety.
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The Role of Telemedicine and Artificial Intelligence in Transforming
Healthcare

Mina Afshar 1%, Negin Hazrati Ashtiani?

1. Corresponding author, Academic Instructor, Department of Nursing, School of Nursing and Midwifery, Takestan
Branch, Islamic Azad University, Takestan, Iran. Email: m.afshar0913@gmail.com

2. Bachelor of Nursing student, Department of Nursing, School of Nursing and Midwifery, Takestan Branch, Islamic
Azad University, Takestan, Iran

Background: Telemedicine, or remote medicine, refers to the provision of healthcare services and medical
activities, including assessment, diagnosis, and treatment of patients remotely by healthcare personnel using
modern technologies and artificial intelligence. Research indicates that of the 400 million primary healthcare
services in the United States in 2016, 73% were suitable for delivery via telemedicine. The primary goal of
utilizing artificial intelligence in medicine is to enhance physicians’ decision-making and reduce human error,
although this technology cannot completely replace human involvement. According to the American Medical
Association, 75% of physician visits are either unnecessary or can be conducted through telemedicine. With the
increasing population, particularly among the elderly, and the need for social distancing and access to medical
services in remote areas, the significance of telemedicine and artificial intelligence is increasingly recognized.
This article examines the relationship between telemedicine and artificial intelligence and their impact on trans-
forming healthcare delivery and improving patients’ quality of life.

Materials and Methods: This systematic review was conducted based on the PRISMA protocol. A search for
articles published between 2011 and 2023 was performed in databases such as PubMed, Google Scholar, Scien-
ceDirect, and Wiley Online Library. The keywords “telemedicine,” “artificial intelligence,” “remote medicine,”
and “healthcare” were utilized. Relevant articles were selected and analyzed to assess the existing evidence
regarding the impact of telemedicine and artificial intelligence on the transformation of healthcare.

99 ¢

Results: The review of the articles revealed that changes in the age structure of the population and the preva-
lence of chronic diseases have created significant challenges in the healthcare sector. Artificial intelligence in
telemedicine can predict and diagnose disease risks and provide appropriate treatments using demographic,
laboratory, and imaging data. This technology significantly reduces human error in diagnosis and treatment and
can save lives through early disease detection. Studies indicate that artificial intelligence techniques, such as
Support Vector Machines and machine learning algorithms, surpass physicians in the rapid and accurate diag-
nosis of diseases. Additionally, technologies such as iris photography and iridology provide the general public
with the means for early detection of chronic diseases. In situations where elderly individuals avoid healthcare
due to fears of viral infections, electronic visits as part of telemedicine can assist in managing these vulnerable
populations. These findings highlight the critical role of telemedicine and artificial intelligence in transforming
healthcare and improving patients’ quality of life.

Conclusion: The results indicate that telemedicine services and the use of artificial intelligence in medicine are
effective and cost-efficient methods for preventing chronic diseases. However, these services require further
examination, development, and enhancement. Medical professionals must also adapt to these advancements
to provide better healthcare to the community. It is hoped that telemedicine and artificial intelligence will be
utilized as primary tools for delivering healthcare services in the future.

Keywords: Telemedicine, Artificial Intelligence ,Remote Medicine , Healthcare.
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Examining the Application of Artificial Intelligence in Real-Time Patient

Status Monitoring During Surgical Procedures: A Systematic Review
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2. Corresponding author, Student research committee, School of allied medical sciences, Iran university of medical
sciences, Tehran, Iran. Email: erfan.rjbi@gmail.com

3. Student research committee, School of nursing and midwifery, Shiraz university of medical sciences, Shiraz, Iran.

Background: The incorporation of artificial intelligence (Al) in healthcare is revolutionizing real-time moni-
toring during surgical procedures, with the potential to improve patient safety, refine decision-making, and di-
minish problems. Real-time monitoring is the ongoing assessment of vital signs, hemodynamic parameters, and
surgical circumstances to facilitate intraoperative decision-making. This systematic review seeks to examine
the utilization of Al in real-time surgical monitoring, emphasizing its effects on clinical outcomes, efficiency,
and safety. The main aim is to compile existing research and evaluate the efficacy of Al in delivering actionable
insights during surgical procedures.

Materials and Methods: The review adhered to PRISMA guidelines. Databases such as PubMed, Scopus,
Web of Science, and IEEE Xplore were carefully queried for articles published without time limitation until
2024. Search phrases encompassed “artificial intelligence,” “real-time monitoring,” “surgery,” and “‘patient
status”. Studies were eligible if they concentrated on Al-based instruments for intraoperative monitoring, docu-
mented clinical results, and underwent peer review. The exclusion criteria comprised non-English publications,
animal research, and studies devoid of clinical validation. The Cochrane Risk of Bias Tool was employed to
evaluate bias in randomized research, while ROBINS-I was utilized for non-randomized studies. Data were
synthesized both qualitatively and quantitatively, with effect sizes computed for primary outcomes and illus-
trated using forest plots.

9

Results: 32 studies, comprising 2,460 surgical cases, fulfilled the inclusion criteria. Significant data demon-
strated that Al models markedly enhanced the identification of crucial intraoperative occurrences, including
hypoxia (effect size: 1.28, 95% CI: 1.10-1.46) and hemodynamic instability (effect size: 1.22, 95% CI: 1.05—
1.39). The trials indicated an average reduction of 35% in response times to adverse events. Artificial intel-
ligence systems shown significant accuracy (area under the curve, AUC: 0.89-0.97) in forecasting bad events.
The risk of bias was predominantly low to moderate in the majority of investigations.

Conclusion: This comprehensive analysis emphasizes the potential of Al in improving real-time monitor-
ing of patient conditions during surgery, offering substantial advantages in forecasting and addressing adverse
outcomes. The results indicate Al’s capacity to enhance surgical safety and outcomes, yet obstacles persist in
incorporating these technologies into clinical workflows. Future research should focus on verifying Al systems
across varied surgical contexts and addressing ethical problems connected to their use.

Keywords: Artificial intelligence, real-time monitoring, surgery, patient status.
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Managing Rheumatoid Arthritis Symptoms and Complications with

Telemedicine: A Systematic Review of Applications and Opportunities
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3. Corresponding author, Nursing student, Nursing and Midwifery School, Student Research Committee, Tehran Univer-
sity of Medical Sciences, Tehran, Iran, Email: amch3887@gmail.com.

Background: Rheumatoid Arthritis (RA) stands out as a chronic inflammatory disorder that reduces the pa-
tient’s quality of life to an extent worthy of effective management. Generally, patients may not access health
services for consultations and treatment. Within such boundaries, a solution to the problem has been noticed
from telemedicine improvements that will facilitate easy consultations or treatment access for patients. This
article presents a systematic review of the applications and opportunities in telemedicine concerning the man-
agement of symptoms and complications of rheumatoid arthritis.

Materials and Methods: In this systematic review, comprehensive searches were conducted using keywords
referring to rtheumatoid arthritis, telemedicine, symptom management, and complication management across
international and national databases such as PubMed/Medline, Web of Science Core Collection, Scopus, SID,
Irandoc, and search engines like Elmnet and Google Scholar. The initial search yielded 24 articles. The inclu-
sion criteria were limited to the last 10 years of published full texts from open access sources and eliminated
gray literature. After removing duplicates and critically appraising the rest of the studies using suitable tools,
only eight studies were retained for further analysis. There was also consideration of ethics, so that there was
bias-free in the selection, extraction, analysis, and classification of evidence. The abstract is reported as in
PRISMA.

Results: It comes out through the studies that above all telemedicine and digital programs are significantly
effective significantly in managing rheumatoid arthritis. These technologies altogether increase the rates of
disease control, reduced the number of clinic visits, and enhanced quality of life for patients. Video consulta-
tions will also facilitate the detection of the need for treatment adjustments, while the mobile applications for
symptom tracking will prove to be important in showing the capacity of telemedicine.

Conclusion: Encouragement of patients in the uptake of these tools remains a factor to consider. However, Dis-
cussion and Conclusion Telemedicine, therefore, enhances the quality of life of theumatoid arthritis patients by
providing easy access to medical care and providing continuous monitoring of symptoms. However, drawbacks
such as lack of proper physical examinations, robust internet infrastructure, lack of privacy of medical informa-
tion, and lack of direct human interaction continue to persist. Hence, an innovative and integrated infrastructure
in health service delivery is a prerequisite.

Key words : Rheumatoid arthritis, telemedicine, complication management, symptom management.
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Prediction: A Revolution in Personalized Medicine
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2. Bachelor of Anesthesiology, Faculty of Paramedical Sciencess Bushehr University Of Medical Sciences, Bushehr, Iran.

3. Student Research and Technology Committee, Behbahan Faculty of Medical Sciences, Behbahan, Iran.

4. Master of Science in Nursing, Urmia University of Medical Sciences, West Azarbaijan, Iran.

Background: Precision medicine uses genetic, environmental, and lifestyle factors to more accurately diag-
nose and treat disease in specific groups of patients and is considered one of the most promising medical en-
deavors of our time. As epidemiological datasets continue to burgeon in size and complexity, powerful methods
such as statistical machine learning and artificial intelligence (Al) become necessary to interpret and develop
prognostic models from underlying data. The aim of this study is to systematically examine the role of Al in the
advancement of personalized medicine.

Materials and Methods: A review was performed independently by two people based on the PICO criteria and
aligned to the research objective and based on the PRISMA checklist and using PubMed, CINAHL, Medline,
Web of Science, SID databases Google Scholar search engine, and Boolean operators. The time limit between
2018 and 2024 was determined using the MESH keywords “Atrtificial Intelligence”, “Personalized Medicine”
and “Machine Learning”. After checking the entry and exit criteria and critically evaluating the quality of the
selected articles, a total of 9 articles were included in the study

Results: The results of the studies show the basis for the application of Al in personalized medicine is based
on clinical data, genetic information, and imaging. In addition, Al predicts dynamic changes and treatment
responses through data analysis in a sustainable and continuous manner. Also, by entering genetic and basic
information of individuals, it is able to predict diseases with high accuracy and sensitivity, which can provide a
preventive and diagnostic program specific to each individual. Among the main challenges of a Al is the avail-
ability of sufficiently large datasets with good quality and representative information.

Conclusion: Data generalizability, legal challenges, and ethical questions are increasingly important in the
practical application of Al It is also recommended that more studies be conducted on the cost-benefit basis of
the use of Al in personalized medicine. It should be kept in mind that Al is an auxiliary assistant in personalized
medicine and does not replace humans. Further research is needed to improve the method and determine the
full clinical applicability of new Al approaches.

Key words: Artificial Intelligence, Personalized Medicine, Machine Learning.
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Artificial Intelligence and Synthetic Innovations: Enhancing Defense

Against Chemical Weapons in Modern Warfare

Mohsen kheiri', Mohammad Shokati Sayyad?

1. Student Research Committee, School of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran.
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E-mail: Mohammad.Shokati69@gmail.com

Background: The integration of Artificial Intelligence (Al) and synthetic materials is reshaping modern war-
fare, particularly in the context of chemical weapons. The increasing complexity and lethality of chemical
agents necessitate innovative approaches to prevention and response.

Materials and Methods: This review focuses on the application of Al-driven synthetic technologies in enhanc-
ing defense mechanisms against chemical weapons. It synthesizes findings from various studies that explore
the conection of Al, synthetic materials, and military applications. A literature review was conducted, analyzing
recent advancements in Al and synthetic materials relevant to chemical warfare. Data were gathered from basic
sources, including academic journals and military research publications, to assess the effectiveness of these
technologies in mitigating chemical threats.

Results: The findings indicate that Al-enhanced synthetic materials can significantly improve detection, pro-
tection, and decontamination strategies against chemical agents. Notably, Al algorithms have been shown to
optimize the design of protective gear and enhance real-time monitoring systems, leading to a marked increase
in response efficacy.

Conclusions: The combination of Al and synthetic technologies presents a promising frontier in the fight
against chemical weapons damage. By using these advancements, military and defense sectors can enhance
their preparedness and response capabilities. Continued research and collaboration are essential to fully exploit
the potential of these innovations in safeguarding against chemical threats.

Keywords: Artificial Intelligence, Synthetic Materials, Chemical Weapons, Modern Warfare.
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Challenges in Image Processing for Genetic Disorders: Barriers in Early

Detection, Gene Editing, and Personalized Therapy
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1. Corresponding author, Department of Biotechnology, Faculty of Converging and Biological, Islamic Azad University,
Central Tehran Branch, Tehran, Iran. E-mail: hosein.yosefi37@gmail.com

Background: In recent years, medical biotechnology has seen remarkable advancements, particularly in ad-
dressing genetic disorders—conditions caused by gene mutations and affecting millions worldwide. Genetic
disorders are among the leading contributors to chronic illnesses and mortality, accounting for nearly 10% of
annual deaths in developed nations. Advances in medical image processing, including molecular, tissue, and
brain imaging, have revolutionized our understanding of genetic disorders by uncovering structural and mo-
lecular changes. Techniques like MRI, PET, and deep learning algorithms have enhanced diagnostic accuracy,
enabling early detection and personalized therapies.

Materials and Methods: This review synthesizes peer-reviewed studies published from 2020 to 2024, fo-
cusing on advancements in medical imaging for genetic disorders. Key imaging modalities (MRI, CT, PET,
molecular imaging) and machine learning algorithms were analyzed for their roles in early detection, genetic
profiling integration, and personalized therapy.

Results: Advancements in imaging technologies, such as MRI, PET, and molecular imaging, have significantly
improved the detection and diagnosis of genetic disorders. MRI, with an accuracy of 85-90%, is highly effec-
tive for visualizing soft tissues and identifying structural anomalies in conditions like Huntington’s disease
and muscular dystrophies. PET imaging, with over 95% sensitivity, excels in detecting amyloid plaques in
Alzheimer’s disease, enabling diagnosis before clinical symptoms appear. Molecular imaging, using radiola-
beled markers, provides unparalleled accuracy in linking genetic profiles to imaging data, especially in cancers
driven by specific mutations. These advancements offer earlier detection and more personalized treatment op-
tions. Machine learning (ML) and deep learning (DL) technologies have further enhanced diagnostic accuracy.
For instance, deep learning models analyzing MRI images achieved over 90% accuracy in detecting genetic
mutations, compared to 70% with traditional methods. Convolutional neural networks (CNNs) have proven
particularly effective in identifying structural brain changes in neurogenetic diseases, enabling earlier interven-
tions. However, challenges remain. High costs and technical complexities limit the accessibility of advanced
modalities like PET and molecular imaging, especially in low-resource settings. Additionally, integrating imag-
ing data with genetic profiles is hindered by differences in data formats and variability in genetic expression.
Overcoming these challenges will require innovations in affordable multimodal imaging technologies and Al-
driven data integration methods.

Conclusion: The integration of advanced imaging modalities with genetic profiling and Al technologies holds
transformative potential for diagnosing and treating genetic disorders. Despite significant progress in improv-
ing diagnostic accuracy and enabling personalized therapies, challenges such as accessibility, data integration,
and variability remain. Addressing these hurdles will ensure broader clinical adoption and enhanced patient
outcomes.

Key words: Genetic disorders, image processing, early detection, gene editing, personalized therapy.



wlo yiles gl

il us.m# sle t&al; oSl o (29 pgle
Sl o 68 Sl 1ot olodadwl 9 g A

i
7

Therapeutic Potential of Montelukast in Inflammatory Diseases and
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Background: Montelukast, a selective leukotriene receptor antagonist, has been widely used in the treatment
of asthma and allergic rhinitis. Recent studies have suggested its potential therapeutic effects in various inflam-
matory diseases and oxidative stress-related conditions beyond its traditional applications. This review aims
to evaluate the therapeutic potential of montelukast in these contexts, with a particular focus on animal studies

Materials and Methods: A comprehensive literature search was conducted using PubMed, and Scopus. Stud-
ies published between 2000 and 2023 that investigated the effects of montelukast on inflammatory diseases
and oxidative stress in animal models were included. The review focused on the mechanisms of action, dosage,
routes of administration, and observed outcomes in various disease models.

Results: Animal studies have demonstrated that montelukast exhibits significant anti-inflammatory and anti-
oxidant properties in various disease models. In models of neuroinflammation, montelukast showed neuropro-
tective effects by reducing pro-inflammatory cytokines and oxidative stress markers. In cardiovascular disease
models, the drug attenuated atherosclerosis progression and improved cardiac function by modulating inflam-
matory pathways and reducing oxidative damage. Additionally, montelukast demonstrated protective effects in
models of liver and kidney injury by suppressing inflammatory mediators and enhancing antioxidant defenses.
The drug’s efficacy was observed across different dosages and administration routes, with oral administration
being the most common.

Conclusion: The reviewed animal studies provide compelling evidence for the therapeutic potential of mon-
telukast in a wide range of inflammatory diseases and oxidative stress-related conditions. Its ability to modulate
both inflammatory pathways and oxidative stress makes it a promising candidate for repurposing in various
pathological conditions. However, further research, including clinical trials, is necessary to fully elucidate its
efficacy and safety in human patients with these conditions.

Key words: Montelukast, inflammation, oxidative stress, animal studies, leukotriene receptor antagonist.
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The Impact of Telephone-based Peer Education and Follow-up on Self-care

Behaviors in Patients with Heart Failure: A Randomized Clinical Trial
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1. Corresponding author, Student Research Committee, Department of Medical Surgical Nursing, School of Nursing &
Midwifery, Hamadan University of Medical Sciences, Hamadan, Iran. Email: amirsharifi2486(@gmail.com

Background: Telemedicine is currently being considered as a way to promote patients’ self-care behaviors. In
addition to nurses, peers can also play a role in distance education as individuals who share a common experi-
ence with the disease. Therefore, this study was conducted to determine the impact of telephone-based peer
education and follow-up on self-care behaviors in patients with heart failure.

Materials and Methods: This two-group clinical trial study was conducted from May to August 2024 with
the participation of 74 hospitalized patients at Farshchian Hospital in Hamedan. The samples were selected
conveniently and randomly assigned to two intervention (n=37) and control (n=37) groups. The control group
received only education during discharge, while the intervention group received education using peer education
videos for one month, this included eight 20 to30 minute self-care education videos, with weekly follow-ups.
Informed consent was obtained. Demographic information questionnaires and the Self-Care of Heart Failure
Index (SCHFI) were completed before and one month after the intervention. Data were analyzed using Chi-
square, Fisher’s exact test, and paired t-test.

Results: Most of the patients with heart failure were classified as class II (83.3% in the peer group and 77.1% in
the control group). The results showed no significant statistical difference between the demographic variables,
and self-care behaviors of the two groups before the intervention (p > 0.05). However, in the peer group, the
average score of self-care behaviors before the intervention was 54.186.43+ and increased to 69.057.20+ after
the intervention. This difference was statistically significant (p < 0.05). additionally, after the intervention, there
was a significant statistical difference in self-care behaviors between the peer education group and the control
group (p <0.05).

Conclusion: Telephone-based peer education and follow-up are effective in influencing patients’ self-care be-
haviors. This method can be a suitable approach to enhancing patients’ self-care behaviors within the realm of
telemedicine.

Keywords: Peer education, peer support, self-care, telemedicine, heart failure.
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Background: Oral cancer is often diagnosed at advanced stages and is associated with high mortality rates.
Early detection is vital in enhancing survival rates and avoiding complications; however, existing screening
methods have limitations in the early detection of oral cancer. A new and efficient tool that can analyze complex
data and has high precision in detecting precancerous conditions is artificial intelligence (Al). The use of Al in
the prediction of oral cancer could greatly benefit treatment decisions and outcomes.

Objective: To investigate the role of Al in the early detection of oral cancer.

Materials and Methods: This systematic review was conducted using electronic databases, including Pub-
Med, Scopus, Web of Science, and the Google Scholar search engine, from 2020 to 2024. The search was
conducted using the keywords “artificial intelligence,”
abstract. The inclusion criteria consisted of all the studies conducted in the English language that examined the
application of Al in the early detection of oral cancer. Eligibility was assessed at the title and abstract level and
then by the full text. The data extraction forms contained the study title, year of publication, country, number of
participants, study objectives, and key findings. We also excluded review articles and studies that did not focus
on the use of Al in early oral cancer detection.

oral cancer,” and “detection” in the article title and

Results: A total of 219 articles were retrieved from the mentioned databases. After title and abstract review with
inclusion and exclusion criteria, 12(1-12) articles were included in the study. Five studies (41.67%) utilized
medical imaging techniques such as optical coherence tomography (OCT) and biological analysis (microRNA
profiling and metabolomics) to develop novel approaches for early detection and classification of oral prema-
lignant and malignant lesions. Three studies (25%) employed biological data and machine learning algorithms
to model the progression of oral diseases and identify biomarkers for oral cancer. Three studies (25%) examined
the application of Al in developing novel strategies for the personalized treatment of patients with oral cancer
and improving their quality of life. One study (8.33%) focused on improving the explainability of the Al models
and increasing the accuracy of data analysis in oral cancer detection.

Conclusion: Al has great potential to enhance the early detection and treatment outcomes of oral cancer and
identify precancerous and benign conditions. This technology can help with predicting disease progression,
developing novel and personalized treatment options, and analyzing different treatment responses. However,
more research is needed to improve the accuracy of the models and overcome the challenges of clinical imple-
mentation.

Keywords: Artificial Intelligence, Oral Cancer, Detection.
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Epidemiological Study of Blistering Paederus Dermatitis

Hamid Kassiri I*, Mohammad Armin Kasiri 2

1. Corresponding author, Health School, Ahvaz Jundishapur Univrsity of Medical Sciences, Ahvaz, Iran.
Email:hamid kassiri@yahoo.com
2. Medicine School , Tehran Medical Sciences, Islamic Azad University, Tehran, Iran.

Background: Paederus beetles are small insects, brightly colored with metallic blue or green colored elytra
with tapered body and more common in paddy and alfalfa fields, meadows and damp buildings. They are at-
tracted to light at night. If they get in contact with human skin, they do not bite or sting and only move gently
on the skin. With this movement, they pour their toxic substance on the skin. If they are crushed on the skin, a
substance is released from their hemolymph, which contains paederin and causes disease. It is a self-healing
lesion. The healing period of the lesions lasts 27 days. Of course, there is pain and itching for 12 days after the
onset of the lesion. Signs of healing are gradually visible as the wound dries up and the wound scabs fall off.

Materials and Methods: This article describes blistering Paederus dermatitis, including epidemiology as well
its treatment and prevention. Also, this study was conducted to evaluate the geographical distribution of Paeder-
us beetles in Iran through searching for dermatitis linearis related keywords in the major databases.

Results: This dermatitis is a necrotic blister that is determined by linear vesiculobullous lesions on pruritus and
erythematous bases. Lesions generally are prolonged due to smearing of the crushed beetle on the skin, and they
detected largely on exposed skin, in particular the neck and face, thigh, on the forearm and upper arm. Paederus
beetles should not be killed on the skin but be removed slowly from it. Various species of Paederus beetles have
been reported in 9 provinces of Iran. The most common species of these insects in northern Iran are Paederus
fuscipes, Paederus riparius and Paederus littoralis. Paederus ilsae and Paederus iliensis are the most common
species in the south of the country. Installing window screens, wearing long-sleeved clothes, and using repel-
lents are the most important solutions in the Paederus beetles-infested areas. Rinsing the site of the lesion with
cold water, using anti-itch and soothing compounds such as calamine together with topical corticosteroids can
help healing.

Conclusion: Most of the regions infested with Paederus beetles in Iran are the major tourist destinations; there-
fore, educating and raising awareness of people and families traveling as tourists to these areas and habitats of
Paederus beetles is of great importance.

Keywords: Dermatitis linearis, Epidemiology, Pacderus Dermatitis, Paederus sp.
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Investigating the Use of 3D Printing in Trauma Surgery: A Systematic Review

Seyedeh Sanaz Mirrahimi ! , Fatemeh Soltan %, Seyedeh maryam Seyd™

1. .Department of Operating Room, Faculty of Paramedical Sciences, University of Alborz, Alborz, Iran.

2. Department of Operating Room, Faculty of Paramedical Sciences, University of Alborz, Alborz, Iran.

3. Corresponding author, Department of Operating Room, Faculty of Paramedical Sciences, University of Alborz, Alborz,
Iran. E-mail : maryamseyd446@gmail.com

Background: In recent years, 3D printing technology has been considered as a transformative tool in trauma
surgery and has found wide applications in various specialties, especially in orthopedic and maxillofacial sur-
geries. This technology allows surgeons to perform more precise preoperative planning, provide better intra-
operative guidance, and customize implants based on the specific needs of patients. This systematic review
reviews and synthesizes the available evidence on the applications of 3D printing in trauma surgery. We aim
to assess the accuracy, clinical impact, and cost-effectiveness of this technology and identify areas that require
further research.

Materials and Methods: In this systematic review, a search was conducted for English language articles
published between January 2019 to January 2025 using AND and OR operators along with the keywords 3D
printing, trauma surgery, and Mesh equivalents. The search was performed across scientific databases including
PubMed, Web of Science, Science Direct, Cochrane Library, APA PsycNET, and Google Scholar. The inclusion
criteria involved having the full text available, publication date between 2019 and 2025, focusing on clinical tri-
als and human studies and using Rayyan software for screening. A total of 6483 articles matching the keyword
criteria were initially identified. Following a thorough evaluation based on entry and exit criteria, 16 articles
were selected and included in the study.

Results: The study shows that the use of 3D printing technology in trauma surgery did not significantly reduce
adverse events compared to conventional surgery. However, the technology helped improve surgical processes
and allowed the production of patient-specific anatomical models, precise surgical guides, and customized
implants. The results also indicated a 19.85% [95% confidence interval] reduction in operative time, increased
accuracy in fracture alignment, and improved postoperative healing. These findings highlight the need for fur-
ther research to optimize the integration of 3D printing technology into surgical protocols and to investigate its
effects on adverse events.

Conclusion: The use of 3D printing in trauma surgery can be considered as an effective solution in reducing
complications due to bleeding and the need for intraoperative imaging, as well as significantly reducing the
duration of the operation.

Keywords: 3D printing , trauma surgery, systematic review .
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Improving the Quality of Pre-Hospital Emergency Services in Trauma:

A Review of Key Factors and Solutions

Ayoub Gholami'*, Hakimeh Sabeghi’ ,Mohammad Esmaeelzadeh! ,Amir Khakshour!

1- Corresponding author, Student Research Committee, Birjand University of Medical Sciences, Birjand, Iran.
E-mail: ayoubgholamii77@gmail.com
2- Department of Nursing, Faculty of Nursing and Midwifery, Birjand University of Medical Sciences, Birjand, Iran .

Background: Trauma is one of the most significant challenges facing healthcare systems, resulting in mil-
lions of deaths and serious injuries each year. EMS services, as the first line of defense in managing trau-
matic incidents, play a crucial role in reducing mortality and morbidity rates. However, challenges such as
a lack of proper equipment, insufficient training, and weaknesses in quality management systems make the
need for improvement in these services increasingly evident. In this context, enhancing the quality of these
services requires examining the influencing factors and providing appropriate solutions.

Materials and Methods: This Literature review included studies published from 2015 to 2024. The research
question was, “What are the key factors and effective strategies for improving pre-hospital emergency ser-
vices?” Databases, including PubMed, Scopus, Web of Science, SID, and Google Scholar, were searched and
Persian and English studies related to the research question were included in the study. The primary studies
described “Pre-hospital emergency services,” “
vice quality” or their synonyms.

RT3

trauma,” “influencing factors,

EEINT3 29 ¢

trauma management,” “ser-

Results: The results of the review indicate that several factors are effective in improving pre-hospital emer-
gency services in trauma, which can be categorized as follows:

= Use of modern technologies

The use of tools such as artificial intelligence, geographic positioning systems (GPS), and telemedicine has been
able to enhance the efficiency of responses to traumatic incidents. Studies have shown that these technologies
improve diagnostic accuracy and the speed of patient transfer to medical centers.

=  Training and empowering human resources

Training EMS personnel in trauma management skills, including rapid assessment and stabilization of patients,
is a key factor in successfully reducing mortality.

= formulation of supportive policies

response time standards, equipment quality, and coordinated protocols for trauma management has played an
important role in improving patient outcomes.

= Resource management and access improvement

Effective resource management, including the proper distribution of ambulances and advanced equipment in
remote areas, has increased patients’ access to quality services.

Conclusion: Improving EMS services in the management of trauma patients requires a comprehensive and
multifaceted approach. The use of modern technologies, increasing the level of staff training, creating sup-
portive policies, and better resource management can effectively enhance the quality of emergency services
in trauma care.

Keywords: Emergency Medical Service, trauma, Quality Improvements, Healthcare Crew Resource Man-
agement.
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Prehospital Emergency Nursing and PTSD: Analyzing Influential Factors

Behnaz Farahmandfard!, Mahdieh Motie*2

1. Department of Nursing, Student Research Committee, University of Social Welfare and Rehabilitation Sciences, Teh-
ran, Iran.

2. Corresponding author, Department of Nursing, Student Research Committee, University of Social Welfare and Reha-
bilitation Sciences, Tehran, Iran. E-mail: mahdiehmotie71@gmail.com

Background: Post-traumatic stress disorder is more common in those who have experienced severe physical or
mental stress. Pre-hospital emergency nurses, due to the nature of their job and the need to intervene in critical
situations, are more vulnerable than other people and are more likely to experience this disorder. Given that this
disorder has a significant impact on the quality of care in pre-hospital emergency nurses, this study aimed to
identify Influential Factors in its occurrence.

Materials and Methods: This scoping review study was conducted based on Arksey & O’Malley’s five-step
approach. The PubMed, web of Sciences, and Scopus databases were searched in 2014-2024 to find full-text
English-language articles. In this study, 18 articles were reviewed based on inclusion and exclusion criteria and
content suitability with the study objective.

Results: This study investigated the factors influencing the onset of Post-Traumatic Stress Disorder (PTSD)
among prehospital emergency nurses. The results indicate that several key factors can affect the vulnerability of
this occupational group: Work Experience, Social Support, Coping Skills and Adaptability, Personal and Fam-
ily History, Personality Traits, Work Environment, Training and Preparedness, Previous Trauma Experiences,
and Physical Factors.

Conclusion: The findings of this research indicate that Post-Traumatic Stress Disorder (PTSD) and its as-
sociated effects are prevalent and increasingly observed among prehospital emergency nurses. The nature of
their work, which often involves exposure to traumatic events, significantly contributes to the development of
PTSD. The study reveals that many emergency nurses experience high levels of stress, anxiety, and emotional
exhaustion due to the demanding and unpredictable nature of their roles. Given these findings, it is imperative
for health department managers and organizational leaders to prioritize the mental well-being of emergency
personnel. The study recommends that they implement comprehensive educational and supportive interven-
tions aimed at preventing PTSD.

Key words: Post-Traumatic Stress Disorder, Prehospital Emergency Nurses, Mental Health, Stress Manage-
ment.
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Academic Burnout among Healthcare Services Management Students:

A Concern for Iran’s Medical Education Setting

Maryam Mofarahi ", Pardis Dabiri Movahed 2, Fatemeh Shaygani 2, Mehdi Miri %3, Farzaneh Ghalehgolab 2,
Abolfazl Raeiat Mohtashami 2, Milad Ahmadi Marzaleh 4

1. Corresponding author, Student Research Committee, Iran University of Medical Sciences, Tehran, Iran.
Email: neginmofarahi@yahoo.com

2. Student Research Committee, Shiraz University of Medical Sciences, Shiraz, Iran.

3. Student Research Committee, Department of Biology and Control of Disease Vectors, School of Health, Shiraz Uni-
versity of Medical Sciences, Shiraz, Iran.

4. Department of Health in Disasters and Emergencies, Health Human Resources Research Center, School of Health
Management and Information Sciences, Shiraz University of Medical Sciences, Shiraz, Iran.

Background: Academic burnout (AB) is a critical issue affecting university students in medical sciences ma-
jors, especially in high-pressure fields like Healthcare Services Management (HSM). This issue not only hin-
ders students’ academic success but also affects their potential effectiveness as future policymakers and manag-
ers within the healthcare system. This study investigates the prevalence of AB among HSM at Shiraz University
of Medical Sciences (SUMS), exploring the factors contributing to this phenomenon.

Materials and Methods: In this cross-sectional study, students from the HSM program at SUMS participated
by completing a 22-item questionnaire, which included 6 demographic questions and 15 items from the Ma-
slach et al. burnout questionnaire. The census method was used for data collection, which was subsequently
analyzed using SPSS software (version 26). Additionally, the Kruskal-Wallis and Mann-Whitney U tests were
employed for the bivariate analysis, with a significance level set at P-value < 0.05.

Results: Overall, 118 HSM students, with a mean age of 22.56 + 3.66 years, participated in this study. The ratio
of undergraduates to postgraduates was 1.63, and only a negligible number were employed. The students ex-
hibited a moderate level of AB. Additionally, factors including employment status, being local to the university
location, and the year of enrollment were significantly associated with the total mean score of AB.

Conclusion: The results underscore the necessity for educational policymakers to implement targeted inter-
ventions aimed at fostering a supportive learning environment to enhance student well-being and academic
performance.

Keywords: Academic Burnout, Factors, Healthcare Services Management, Students, Medical Education.
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The Impact of the Internet of Things on Paramedic Student Education:

A Systematic Review of Opportunities for Smart Learning

Amir Mohammad Chekeni'*, Zahra Movahedpour!, Sadegh Jamshidian2, Narges Salavati’

1. Corresponding author: Nursing and Midwifery School, Student Research Committee, Tehran University of Medical
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2. Bachelor of Anesthesiology, Faculty of Paramedical Sciences s Bushehr University Of Medical Sciences, Bushehr, Iran

3. Nursing and Midwifery School, Student research committee, Shoushtar faculty of medical science, Shoushtar, Iran

Background: The Internet of Things (IoT), by interconnecting devices and collecting data, has opened up
new avenues in medical education. The integration of IoT technologies in medical education can significantly
enhance the learning process, expand access to educational resources, and elevate students’ practical skills.
The aim of this study is to systematically investigate the impact of the Internet of Things on the education of
paramedical students.

Materials and Methods: A review was performed independently by two people based on the PICO criteria and
aligned to the research objective and based on the PRISMA checklist and using PubMed, CINAHL, Medline,
Web of Science, SID databases Google Scholar search engine, and Boolean operators. The time limit between
2018 and 2024 was determined using the MESH keywords “Internet of Things”, “Paramedic Student” and
“Education”. After checking the entry and exit criteria and critically evaluating the quality of the selected ar-
ticles, a total of 10 articles were included in the study

Results: The findings of this review unequivocally demonstrate the transformative potential of IoT in medical
education. Wearable devices and loT-connected sensors play a pivotal role in providing students with invaluable
hands-on experience. By continuously monitoring vital signs in simulated clinical settings, these technologies
bridge the gap between theoretical knowledge and practical application. Furthermore, loT-enabled platforms
facilitate personalized learning experiences. Intelligent tutoring systems can adapt to individual learning styles
and paces, providing customized feedback and support.

Beyond skill development, IoT enhances the overall learning environment. loT-based platforms can facilitate
collaborative learning through virtual and augmented reality simulations, enabling students to interact with
each other and with patients in realistic scenarios. Moreover, these platforms can provide valuable data analyt-
ics on student performance, identifying areas of strength and weakness and enabling educators to tailor their
teaching strategies accordingly.

Conclusion: The integration of IoT technologies presents a paradigm shift in medical education. By offer-
ing immersive learning experiences, personalized feedback, and valuable data-driven insights, loT empowers
students to become more competent, confident, and well-prepared for the challenges of modern healthcare.
However, realizing the full potential of [oT in medical education requires continued research and development.
This includes addressing challenges such as data security, privacy, and the need for robust and accessible infra-
structure to ensure equitable access to these cutting-edge technologies for all students.

Key words: Internet of Things, Paramedic Student, Education.
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A Systematic Review on the Effect of Game-Based Learning in Enhancing
Learning Outcomes of Paramedical Students
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1. MSc Student of Nursing, Student Research Committee, School of Nursing and Midwifery, Hamadan University of
Medical Sciences, Hamadan, Iran.

2. Department of Medical - Surgical Nursing, School of Nursing and Midwifery, Hamadan University of Medical
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3. Corresponding author, Student Research Committee, Hamadan University of Medical Sciences, Hamadan, Iran.
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Background: Game-based learning (GBL) has emerged as a promising pedagogical approach in healthcare
education, garnering significant scholarly attention due to its potential to enhance student engagement and
educational outcomes. This systematic review aims to synthesize and critically evaluate the extant literature
regarding the efficacy of GBL in augmenting the cognitive abilities, practical competencies, and intrinsic
motivation of paramedical students.

Materials and Methods: Out of the initial 345 studies identified, 26 met the inclusion criteria. To con-
duct a comprehensive analysis, a systematic search strategy was employed across multiple bibliographic
databases, including PubMed, Scopus, and Web of Science with the keywords: “Game-based learning”,
“Paramedical students” and “Learning outcomes”. The search parameters encompassed studies published
within the temporal range of 2010 to 2025, ensuring the inclusion of both seminal works and the most re-
cent empirical investigations in this rapidly evolving field

Results: Game-based learning (GBL) has emerged as a promising educational approach in paramedical
education, offering significant benefits for students’ cognitive, practical, and affective outcomes. A compre-
hensive systematic review of 26 studies has revealed compelling evidence supporting the efficacy of GBL
in enhancing various aspects of paramedical education:

Cognitive Outcomes: The review demonstrated that 85% of the studies reported improved knowledge
retention and comprehension among paramedical students when GBL was incorporated into their curricu-
lum. This improvement can be attributed to the interactive and immersive nature of GBL, which engages
students in active learning processes. For instance, serious games like “EMERGE” have shown to enhance
both declarative and procedural knowledge through pretest-posttest designs.

Clinical Skills and Decision-Making: A significant improvement of 20-35% in clinical skills and deci-
sion-making abilities was observed when compared to traditional teaching methods. This enhancement is
particularly crucial in paramedical education, where practical skills are paramount. GBL provides a safe,
controlled environment for students to practice and refine their clinical skills without risking patient safety.

Critical Thinking and Problem-Solving: The review highlighted that GBL enhances critical thinking and
problem-solving abilities among paramedical students. This improvement is especially notable in high-pres-
sure scenarios, such as emergency care simulations, where quick and accurate decision-making is crucial.

Conclusion: This review highlights game-based learning’s effectiveness in paramedical education, im-
proving cognitive, psychomotor, and affective outcomes. While evidence supports GBL integration, stand-
ardization is crucial. Future research should assess long-term impacts, explore cost-effective solutions,
and investigate GBL’s combination with other teaching methods to enhance paramedical education across
diverse settings.

Keywords: Game-based learning, Educational games, Paramedical students, Learning outcomes, Student
engagement.
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The Applications of Artificial Intelligence in The Education of Surgical

Technologists: Revolution in Paramedical Education

Amin Ghasemi'”, Elaheh Marani!, Faeze Mazidi Sharafabadi'

1. Department of Surgical Technology & Anesthesia, Faculty of Paramedical Sciences, Shahid Sadoughi University of
Medical Sciences, Yazd, Iran

*Corresponding author, Department of Surgical Technology & Anesthesia, Faculty of Paramedical Sciences, Shahid Sad-

oughi University of Medical Sciences, Yazd, Iran. E-mail: Gh.amin1381@gmail.com

Background: Since the introduction of artificial intelligence (AI) in 1956, interest in its applications has
gradually increased; however, the use of Al in medical education has only garnered attention in the past two
decades. As surgical techniques have become more complex, the demand for training and educating surgical
technologists has significantly risen. Al is progressively transforming the methods of surgical training and
practice, particularly for surgical technologists, due to its high potential to enhance the learning experience.
Traditional surgical education methods primarily focus on in-person learning and repetition; however, existing
limitations have led to a reduction in practice time in the operating room. Consequently, the purpose of this
review is to explore the applications of artificial intelligence in the education of surgical technologists.

Materials and Methods: In this narrative review, published articles were searched through the databases SID,
ISI, Embase, Scopus, Web of Science and PubMed. The search was conducted using keywords related to
artificial intelligence, surgical technology and surgical education within the time frame of 2015 to 2024; Sub-
sequently, similar and duplicate searches were removed. Finally, 12 articles that aligned with the study’s objec-
tives were selected and thoroughly reviewed and analyzed.

Results: Al can have multiple applications in the education of surgical technologists; these applications can
help improve the quality of learning and increase educational efficiency. One of these applications is medical
simulations; this technology simulates real surgical environments. These simulations allow students to practice
their skills without risk to patients and make decisions under high-pressure conditions. In addition, Al can assist
in personalized learning. By analyzing students’ performance data, this technology is capable of creating edu-
cational programs tailored to their individual needs, helping to enhance learning efficiency and accelerate skill
acquisition. Furthermore, Al plays an important role in analyzing educational data. This technology can identify
learning patterns and assist instructors in improving teaching methods and adjusting educational content based
on students’ needs. Additionally, it can identify potential problems in the learning process and provide solutions
to address them.

Conclusion: The use of Al in the education of surgical technologists represents a fundamental transforma-
tion in paramedical training methods. This review has shown that Al can enhance the learning experience by
overcoming the limitations of traditional surgical training methods. Given the increasing complexity of surgical
techniques and the rising demand for skilled surgical technologists, Al offers innovative solutions that improve
educational outcomes.

Keywords: Artificial intelligence, Surgical education, Surgical technology, Students.
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The Effect Of Smoking On Abortion In Pregnancy: A Systematic Review

Mostafa Rajabzadeh! , Maryam Memarzadeh ? , Aynam Niroomand Toumaj*3 , Naser Dehghani Tafti*,
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1. Department of Nursing undergraduate student, Student Research Committee , School of Midwifery Nursing, Torbat-e
Heydariyeh University of Medical Sciences, Torbat-e Heydariyeh , Iran.

2. Student Research Committee, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

3. Corresponding author, Department Student Research Committee , Member of the club of young researchers and elites,
Zahedan Azad University of Medical Sciences, Zahedan , Iran. E-mail: A.niroomandtoumaj@gmail.com

4. Student Research Committee , Shahid Beheshti University of Medical Sciences, Tehran , Iran.

5. Student Research Committee , Tehran Islamic Azad University of Medical Sciences, Tehran , Iran.

Background: According to the report of the World Health Organization (WHO), the prevalence of smok-
ing among women in developed countries is relatively higher than in developing countries. Smoking during
pregnancy can cause serious problems for the health of the mother and fetus. This issue has negative effects
on fertility, risk of miscarriage, ectopic pregnancy and more Also, studies show that 41% of spontaneous abor-
tions are related to pregnant women who smoke. The aim of this study is to investigate the effect of smoking on
abortion in pregnant mothers and to evaluate smoking cessation interventions to reduce these risks and improve
maternal and fetal health

Materials and Methods: The study was conducted independently by two researchers based on the PICO
criteria and aligned with the research objective and based on the PRISMA checklist. Comprehensive search
of articles from 2019 to 2024 in PubMed, SCOPUS, CINAHL, Medline, Web of Science, SID and Magiran
databases as well as Google Scholar search engine using Boolean operators and MESH keywords “Smoking”,
“Abortion Abortion” and “Pregnancy” were performed.. Finally, after checking the entry and exit criteria and
critically evaluating the quality of the selected articles, 9 articles were included in the study out of a total of 678
articles in the initial search.

Results: The results of studies show that the use of tobacco and snuff is associated with an increased risk of
spontaneous abortion. Smoking by the pregnant mother, regardless of the week of pregnancy, by affecting the
potent reproduction of osteotrophoblasts and cell differentiation, causes the fetus to experience the following:
Poor growth of the embryo, difficulty in implantation of the egg, then spontaneous abortion, premature rupture
of the amniotic sac and premature birth, separation of the placenta due to the high concentrations of carbon
monoxide in the cigarette, stillbirth or delay in fetal lung development.

Conclusion: Smoking rates were highest among those who had induced abortions, followed by those who had
spontaneous abortions, and lowest among those who delivered. The study confirmed the well-known negative
effects of smoking on gestational length and birthweight. Smoking by pregnant mothers, in addition to harming
the fetus, also has negative effects on the health of the mothers themselves, such as: decreased milk production,
lack of interest in breastfeeding, and decreased fertility for future pregnancies.

Key words: Smoking ,Aboration ,Pregnancy.
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Rescue in Critical Moments: Emergency Dispatch in Crisis Management

Caused by Accidents, A Systematic Review
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Background: Emergency Dispatch plays a key role in the management of crises caused by accidents, and due
to the increasing number of road accidents and the need for a quick and effective response, this study analyzes
the methods and protocols available in Emergency Dispatch. which can have a significant effect on the clinical
results of head and neck trauma patients.

Materials and Methods: This systematic review was done using Persian and English keywords without time
limit in Google scholar, Web of science, PubMed, SID, Magiran, Scopus, ProQuest databases.

Results: In the initial search, 208 articles were found, after removing duplicates and including inclusion/exclu-
sion criteria, finally 18 articles were analyzed in line with the objectives of this study.

Conclusion: The research shows that the use of modern software such as geographic information systems
(GIS) and crisis management software can help improve response time and resource allocation. In addition to
this, continuous training of dispatch personnel and relief teams in the field of quick identification of types of in-
juries and prioritization of patients is of great importance. Also, working closely with hospitals to create patient
transfer protocols can help reduce side effects caused by delays in treatment, and considering the challenges
that exist in this field, it is suggested that more investment be made in new technologies and staff training. Also,
creating collaborative networks between relief teams and treatment centers can improve the clinical results of
head trauma patients. Finally, paying attention to these points can help save human lives and reduce side effects
caused by accidents.

Keywords: Dispatch, crisis management, new technology, accidents, personnel training.
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