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Plenary lecture Il : Application and Utility of Digital Twin in Emergency Department
ARIZRE ST

Background: Emergency Departments (EDs) face perennial challenges including
overcrowding, operational inefficiencies, and staff fatigue. Although the issues are multi-
factorial with many proposed solutions, the problem persist. In 2021, Changi General Hospital
ED was undergoing remodeling and we saw an opportunity to explore beyond traditional
planning tools to understand the complexity of ED systems, workflow and operations.

Objective: In this presentation, the speaker will share how the team develop, validate and use
a digital twin (DT) model of the ambulatory area, enabling simulation of patient flow, staff
allocation, to improve operational efficiency and staff well-being.

Methods: A design-thinking approach was deployed, which included multi-level stakeholder
meetings and workshops, iterative workflow mapping, time motion studies and a staff well-being
survey. A DT model was built on an open-source game engine and computer-aided design
drawings to simulate real-time patient and staff activities. This was followed by validation of the
model using historical data. Further tweaks were made before the model was put to run various
simulation scenarios.

Results: The DT model of ambulatory area of CGH ED accurately replicated historical patient
throughput and revealed operational bottlenecks during peak hours. Multiple used cases were
raised, and scenario testing was able to demonstrate improved efficiency with tweaks in triage
staffing, timing and pharmacy relocation. Staff survey results highlighted insufficient break time,
frequent interruptions, and role ambiguity, reinforcing the need for human-centred planning.

Conclusion: The DT offers a visual, dynamic and data-informed platform for testing care
models, spatial designs and promising solutions for enhancing patient care.

Plenary lecture Ill : Advances in Resuscitation
ARIZRETT

After major advances shortly after 2010, survival rates and rates of good neurologic outcome
following out-of-hospital cardiac arrest have improved little in the last 10 years. New technologies,
approaches, and priorities are becoming available that may break through this barrier. In this talk,
the speaker will review initiatives to improve rapid recognition of cardiac arrest, summon nearby
rescuers, and provide rapid access to defibrillation. Emerging technologies are poised to improve
cardiac output during CPR, eliminate CPR interruptions, reduce or eliminate interruptions in CPR,
improve cardiac output during CPR, and optimize coronary and cerebral blood flow. After
circulation is restored, neuroprotective strategies are being developed to treat secondary injury
cascades and improve neurologic outcome. In this talk the speaker will review innovations in
resuscitation system design that are ready for implementation today, and take a look at
technologies expected in the next 5 years.



Plenary lecture IV : Vision Loss, Dental Pain and Sore Throat- Common Ultrasound Diagnoses
for HEENT Complaints
ARAERIIT

Head, Eyes, Ears, Nose, and Throat (HEENT) complaints such as vision loss, dental pain, and
sore throat are common in emergency and primary care settings. Point-of-care ultrasound
(POCUS) has become an increasingly valuable tool in evaluating these symptoms due to its speed,
non-invasiveness, and diagnostic accuracy. For vision loss, ocular ultrasound can detect retinal
detachment, vitreous hemorrhage, or elevated intracranial pressure. In cases of dental pain,
ultrasound helps identify abscesses or cellulitis, guiding timely interventions. For sore throat,
ultrasound can aid in diagnosing peritonsillar abscess or other deep neck infections without the
need for immediate CT imaging. By integrating POCUS into HEENT assessments, clinicians can
improve diagnostic confidence, reduce unnecessary radiation exposure, and expedite patient
management, especially in resource-limited or high-acuity environments.

Plenary lecture V : Resilience to Trauma Death: Endovascular Resuscitation and Hemostasis
ARIZRE ST

Trauma surgery has been the standard therapy to resuscitate and achieve hemostasis to
prevent trauma death. Advancements in CT imaging and endovascular therapy provide not only
less invasive treatment but also more resilient strategy.

1. REBOA in subdiaphragmatic hemorrhage

Use of REBOA has increased but it does not have robust evidence to support survival benefit
compared to standard hemostasis. Early arterial access and immediate hemostasis are crucial to
utilizing REBOA. The potential benefit of REBOA was reported compared to resuscitative
thoracotomy and aortic cross-clamp (RTACC). When chest injury is denied, REBOA can be chosen
proactively.

Partial REBOA (P-REBOA) decreases the risk of ischemia-reperfusion injury (IRI). Balloon
volume could be utilized to manage organ perfusion during P-REBOA (Matsumura Y et al. Sci Rep
2020;10:5680, Matsumura Y et al. Sci Rep 2022;12:18745). Novel therapy is still warranted to
overcome REBOA-related IRl (Matsumura, Y, et al. Sci Rep 2024;14:32128, Hayashi Y and
Matsumura Y et al. Eur J Trauma Emerg Surg 2025;51:66).

2. Selective balloon occlusion and angioembolization in the spleen

Angioembolization is less invasive hemostasis but is considered a slower than surgery.
Selective arterial balloon occlusion in the endo-organ, such as the spleen or kidney, achieves
effective bleeding control within 10 min, which does not induce the IRl in non-selective organs,
unlike REBOA. Angioembolization could be achieved after balloon occlusion within 30 min.

3.VV ECMO and bronchial blocker in severe lung contusion

Lung contusion disrupts not only circulaiton (C) but respiration (B). Lung resection has been
the only solution but it deteriorates oxygenation. VV ECMO supports respiratory conditions, and
bronchial blocker provides pressure hemostasis and isolates the hematoma. Additional
angioembolization of intercostal or bronchial arteries achieves the hemostasis. This non-surgical
strategy saves not only life but also respiratory functions without lung resection.
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ARIZRETT

o MMAIJZEE

Hospital emergency congestion is a topic that has been discussed at home and abroad

for many years. Every country and medical system has different aspects and problems. Taiwan
is facing more severe challenges this year. This is just the beginning. To ensure the resilience
of emergency departments, multi-faceted research and methods are needed to maintain
patient safety and quality of care, and to take into account the rights of doctors and nurses.

o VDIEKEHMREBEHPNSZEENBNER

Emergency Department (ED) crowding has long been a global public health issue, driven

by rising demand and limited resources. It was initially assumed that the doctors' strikes in
South Korea and the UK would negatively impact ED crowding in those regions. South Korea
responded to the doctors' strike by restricting access to ED services. Surprisingly, by reducing
elective admissions, the UK" s EDs operated more smoothly during the strike. In the U.S., ED
visit volumes fell during the COVID pandemic, but ED crowding increased. Shortages in
nurses and ED physicians result in patients experiencing longer waiting times for diagnosis,
treatment, and bed placement. The key to a sustainable solution is restructuring healthcare
financing to enable hospitals to maintain inpatient capacity below the critical 90% threshold.
Training our emergency medicine residents in observation medicine may be necessary to
address future ED crowding in Taiwan. ED crowding serves as a key indicator of how well the
health system is functioning. It's essential that interventions are specifically designed to
target the underlying causes of the problem.
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The evolving landscape of emergency medicine and wound care presents unique clinical
challenges—time-critical decision-making, variable patient presentations, and the need for
consistent, high-quality care across diverse settings. As healthcare systems strive to respond
to these demands, artificial intelligence (Al) has emerged as a transformative force. This
presentation offers a high-level overview of how Al trends are intersecting with frontline care,
highlighting both the opportunities and complexities of integrating intelligent systems into
real-world clinical environments. Attendees will gain insight into the current momentum of
Al in these fields and the key considerations—technical, regulatory, and practical—that will
shape its future role.
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Acute stroke demands rapid and precise diagnosis to enable timely intervention and
improve patient outcomes. Artificial intelligence (Al) has emerged as a transformative tool in
MRI-based stroke detection, particularly in guiding thrombectomy decisions. Al algorithms
can swiftly analyze MRI scans, differentiate ischemic from hemorrhagic strokes, and assess
infarct core and penumbra, providing real-time insights for emergency physicians. Al-
powered Rapid MRI solutions expedite stroke triage by identifying large vessel occlusions
(LVOs), a critical factor in determining thrombectomy eligibility. This technology significantly
reduces diagnostic delays, enhances accuracy, and optimizes decision-making for
mechanical thrombectomy, ensuring that eligible patients receive timely treatment. Al
integration also facilitates remote stroke evaluation through telemedicine, benefiting
hospitals with limited neurology expertise. Furthermore, Al can predict stroke progression,
personalize treatment strategies, and improve resource allocation in emergency
departments. While challenges remain, including data standardization and regulatory
compliance, Al-driven Rapid MRI solutions are revolutionizing acute stroke care, enhancing
patient survival and long-term recovery.
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Acute pulmonary embolism (APE) is a common cardiovascular emergency, with a high
incidence in elderly populations. Effective risk stratification is crucial for determining
treatment strategies. High-risk APE is characterized by hemodynamic instability, shock, or
cardiac arrest. Bedside ultrasound remains a primary diagnostic tool, supplemented by
computed tomography pulmonary angiography (CTPA) if necessary. Immediate resuscitation
involves oxygen support, cautious fluid management, and norepinephrine for blood pressure
stabilization. Extracorporeal membrane oxygenation (ECMQO) may be considered in refractory
shock. Systemic thrombolysis with unfractionated heparin (UFH) is recommended, but
catheter-directed thrombolysis or surgical embolectomy is necessary for contraindicated or
failed cases. Recent studies suggest reduced-dose thrombolytics may lower bleeding risk
while maintaining efficacy. Establishing a Pulmonary Embolism Response Team (PERT) can
improve outcomes by expediting diagnosis and optimizing multidisciplinary management.
Advances in diagnostic tools and therapeutic strategies continue to enhance survival rates
and post-recovery quality of life for high-risk APE patients.
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When evaluating pediatric limping, emergency physicians must adopt a systematic
differential diagnosis approach. This begins with assessing for trauma, overuse, and systemic
symptomes, allowing for step-by-step exclusion of potential causes. Gait analysis is essential
to determine whether the limp is antalgic (pain-related) or non-antalgic (non-pain-related).
Non-antalgic gaits often indicate neurological or skeletal disorders, while antalgic gaits
suggest painful conditions that require focused physical examination of the hip, sacroiliac
joint, knee, and ankle. Blood tests and imaging studies further support the final diagnosis.

Emergency physicians must remain particularly vigilant for urgent conditions such as
septic arthritis, osteomyelitis, pyomyositis, and compartment syndrome, as these can rapidly
damage bones and joints and require early hospitalization. Familiarity with specific gait
abnormalities is also important, enabling timely referral to appropriate subspecialties for
further management.
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Cyanide poisoning is an uncommon but critical poisoning. Cyanide and cyanide precursors
are found widely in industrial chemicals, and cyanide is a major component of fire smoke. Cyanide
is also an agent of concern for mass casualty incidents such as industrial accidents, transportation
accidents, and terrorism events. After ensuring the safety of resuscitation team members, rapid
administration of antidotes is critical. In this talk, the speaker will review treatment strategies for
cyanide poisoning, with particular attention to cobinamide and other emerging therapies.
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Martial arts have become more popular recently. The competitive spirit and the full
contact nature of the sport make it even more exciting. However, head injury and mortality
do occur in the ring.There were limited reports published. One of the main reasons may be
due to the inaccessibility of the athletes’ health reports.There are concerns of adversary
effects to the sport, business and career of the athlete himself. In 2022 Jan, John Neidecker
who is the immediate past president of Association of Ringside Physicians, and his colleagues
unveiled their research of boxing related deaths during 2000-2019.The study results are
worth exploring and notified for those who work at ringside to make boxing a safer sport.
Speaker of this section was one of the doctors doing the rinside medical for athletes in WOTD,
the largest mixed martial arts event in Taiwan.
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Background: High-quality cardiopulmonary resuscitation (CPR) and real-time
hemodynamic assessment are critical in cardiac arrest management. While transesophageal
echocardiography (TEE) is increasingly integrated into resuscitation, its use for real-time
preload monitoring and optimization of compression location remains underexplored. This
study evaluates the feasibility of using three-dimensional TEE (3D TEE) to assess left
ventricular end-diastolic volume (LVEDV), end-systolic volume (LVESV), stroke volume (SV),
and ejection fraction (EF) during CPR in out-of-hospital cardiac arrest (OHCA).

Methods: We conducted a prospective case series of adult patients with OHCA between
November 2024 and March 2025. Following endotracheal intubation and initial fluid
resuscitation (500-1000 mL), a 3D TEE probe was inserted. Using a mid-esophageal four-
chamber view and Philips QLAB 3D Quantification Advanced software, we measured LVEDV,
LVESV, SV, and EF before and after TEE-guided optimization of the area of maximal
compression (AMC).

Results: Four patients were enrolled. Initial AMCs varied, with compressions often over
the aortic root, LOVT or RV. After TEE-guided repositioning toward the apex, LVEDV and SV
increased significantly in three patients, all of whom achieved return of spontaneous
circulation (ROSC). One patient with persistently low EDV and SV post-repositioning did not
achieve ROSC. No right ventricular strain was observed.

Conclusion: 3D TEE enables continuous, real-time evaluation of preload and
compression effectiveness during CPR. Increased LVEDV and SV were associated with ROSC,
suggesting that 3D TEE may serve as a valuable tool for individualized, physiology-guided
resuscitation. Further studies are needed to validate these findings and assess long-term
outcomes.
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Background: CPR quality significantly impacts cardiac arrest outcomes. Despite
anatomical differences, current guidelines recommend compressions at a specific depth on
the lower sternum.

Objective: To develop a smartphone-based deep learning (DL) model for estimating
optimal chest compression location and depth, enabling personalized CPR.

Methods: We prospectively enrolled adult Emergency Department (ED) patients
undergoing chest CT scans. Patients’ demographics and past medical history (PMH),
including COPD and CHF, were collected. A smartphone with a LiDAR scanner captured front
and lateral photos of the enrolled ED patients. CT scans were labeled for left ventricle (LV)
location and measured chest wall depth, then were mapped onto the corresponding photos.
These, along with demographics, PMH, and LiDAR data, were used for model training (70:30
train-test split). Customized Convolutional Neural Network (CNN) algorithms were
developed to predict LV location and chest wall depth. Performance was evaluated using
intersection over union (IOU) for LV localization and R-squared/RMSE for depth estimation.

Results: We included 347 cases (age 62.1+17.7, 38.0% female). Mean height was
163.9+9.1 cm, weight 63.6+£16.3 kg, and chest wall depth 22.3+2.9 cm. The mean IOU for LV
localization was 0.526+0.198. Chest wall depth estimation achieved R2 = 0.731 (RMSE: 1.439).

Conclusion: Using smartphone photos, we successfully built a DL model to predict LV
location and chest compression depth. This could support a mobile point-of-care CPR
application, potentially improving CPR quality and patient outcomes if successfully
implemented.
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Recent randomized controlled trials suggest a potential benefit of extracorporeal
cardiopulmonary resuscitation (ECPR). This presentation describes progress in ECPR with the
regional protocol, safe cannulation, and advanced techniques for venoarterial extracorporeal
membrane oxygenation (VA ECMO).

1. Benefits and feasibility of ECPR

ARREST demonstrated Early ECPR for refractory VF patients significantly improved survival to
hospital discharge compared with standard ACLS (43%vs.0%, Lancet 2020;396:1807). EROCA
failed to demonstrate feasibility for expedited transport and initiating ECPR in the ED (42% had
dispatch-to-arrival<30min, 60% had arrival-to-ECPR<30min, Ann Emerg Med 2021;78:92).
Regional ECPR protocol enhances the feasibility of ECPR by minimizing transportation time with
pre-determined regional protocols. To minimize the procedure time, early activation of a
multidisciplinary ECMO team achieves rapid ECPR initiation.

2. ECPR cannulationin the ER

Blind puncture and insertion used to be a common technique, resulting in frequent vascular
complications. The proactive decision to arterial access shortens the time to initiate ECMO. Real-
time US-guided puncture has become standard procedure, which visualizes CFA accurately to
avoid low or high puncture. The guidewire (GW) in the aorta and IVC must be confirmed with a
US or X-ray. The Skin incision, subcutaneous dissection, and “two-stage angle” dilation
decrease the resistance. However, US and X-ray do not always provide sufficient GW navigation
for cannulation.

3. Advanced techniques for VA-ECMO

US visualizes only subxiphoid GW presence, and X-ray cannot detect the deflection in the
right atrium. Fluoroscopy visualizes the dynamic insertion process. Direct transfer to cath-lab
achieved rapid and safe ECPR with better neurological outcomes (JAMA 2022;327:737). Moreover,
Hybrid ER provides stat SAH/AAD information before CAG, which avoids "regretful PCI". GW
misplacement, left CFV approach, distal perfusion catheter, low/high puncture, and AV fistula
were managed safely with fluoroscopy. Surgical repair is sometimes essential in complication
management. ECMO team requires vascular surgeon attendance.
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As Emergency Medical Services (EMS) continue to evolve, the education of Emergency
Medical Technician-Paramedic (EMT-P) must advance accordingly. The 3rd edition of the
Paramedic Textbook reflects this progress by integrating updated regulations, emerging
medical knowledge, and the latest challenges in prehospital care. This edition introduces
critical new topics such as prehospital ultrasound, confined-space and high-risk environment
rescue, disaster response, and Team Resource Management (TRM). It also incorporates



multimedia teaching tools to enhance both clinical decision-making and procedural skills.

This lecture will highlight the major updates in this new edition and discuss their
significance for EMS education in Taiwan. | hope to offer attendees a clear and practical
insight into the structure, content, and core training principles of EMT-P education in Taiwan
today.
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The advancement of competency-based medical education (CBME) must align with
future healthcare needs. From professional development to implementation strategies, the
integration of intelligent decision aids is becoming increasingly essential. More broadly,
CBME initiatives must be grounded in Taiwan’ s societal evolution and healthcare system
demands, with clear short- and long-term goals to ensure that education effectively
cultivates physicians whose competencies match the expectations of society.
The Taiwan Society of Emergency Medicine has led specialty-wide CBME reforms for over
a decade. However, to meet emerging challenges, a new phase of transformation is urgently
needed—one that incorporates advances in digital intelligence, curricular innovation, and



assessment reforms. These include the development of national-level workplace-based
assessments and feedback systems for residents, as well as iterative updates to Taiwan’ s
core education frameworks, such as the competency-based policy guideline commissioned
by the Joint Commission of Taiwan and the national CBME assessment enhancement
initiative. This talk presents recent policy developments and future strategies, including the
Society’ s involvement in the national CBME policy guideline and assessment enhancement
projects.
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Smart technologies are reshaping emergency medical services (EMS) dispatch by
enabling more personalized and adaptive decision-making. Traditional dispatch models rely
heavily on human judgment, which can be prone to error and limited by caller
communication. Recent advancements in artificial intelligence (Al), speech recognition, and
natural language processing (NLP) have demonstrated improved sensitivity and faster
recognition of out-of-hospital cardiac arrests (OHCA) and severe trauma during emergency
calls. Al can also analyze caller emotions to tailor dispatcher instructions in real time.

Beyond Al, smart devices—such as wearables, contactless monitors, and even public
surveillance systems—are being explored to detect emergencies instantly, even before a call
is made. Customizing dispatch strategies based on caller characteristics, scene context, or
regional needs is becoming increasingly feasible.

These technologies also extend to post-recognition logistics, such as rapid AED delivery
via drones or autonomous vehicles. While each innovation alone may not be transformative,
their integration paves the way for a smarter, more responsive EMS system. This talk explores
how technology enables dispatch systems to move from standardized protocols to context-
aware, dynamic responses.
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