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Abstract  
Background: Sedated diagnostic imaging and interventional therapeutics represent a high-risk, multidisciplinary environment 

requiring precise coordination to ensure patient safety and procedural success. Current practices remain fragmented with limited 

integration among key healthcare specialties.  

Aim: This review presents an epidemiologically informed clinical pathway that systematically integrates multiple healthcare 

disciplines into a unified operational framework.  

Methods: A narrative review was conducted to translate international guideline principles into actionable multidisciplinary 

workflows.  

Results: The proposed model addresses the primary determinants of sedation-related complications. Ventilatory safety is 

enhanced through structured assessment and continuous capnography-based monitoring. Pharmacologic stewardship is 

optimized through individualized drug selection and compliance-driven audits. Radiological integration ensures 

synchronization between sedation depth and imaging acquisition. Anesthesia technology and biomedical engineering contribute 

through standardized equipment readiness and device integrity. Nursing functions as the central axis, facilitating continuous 

monitoring and recovery management.  

Conclusion: The inclusion of biomedical engineering and pharmacy-driven stewardship represents a novel advancement over 

traditional models, providing a scalable framework for diverse clinical settings.  

Keywords: Procedural Sedation, Clinical Pathways, Patient Safety, Multidisciplinary Care, Capnography, Diagnostic Imaging 
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Introduction  

Sedation has become an indispensable component of 

contemporary diagnostic imaging and minimally 

invasive therapeutic procedures. The rapid evolution 

of imaging technologies—including magnetic 

resonance imaging (MRI), computed tomography 

(CT), fluoroscopy-guided interventions, and hybrid 

imaging modalities—has significantly increased the 

demand for procedural sedation. These modalities 

require absolute or near-absolute patient immobility to 

ensure optimal image quality, accurate diagnosis, and 

successful intervention. Consequently, sedation is not 

merely an adjunct but a central determinant of 

procedural success [1]. Despite its clinical utility, 

sedation introduces a complex interplay of 

physiological risks, operational challenges, and 

interdisciplinary dependencies. The most critical risks 

are related to respiratory compromise, including 

hypoventilation, airway obstruction, and hypoxia. 

Cardiovascular instability, delayed recovery, and 

drug-related adverse effects further compound these 

risks. Importantly, these complications are not solely 

dependent on pharmacologic agents but are influenced  
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by patient characteristics, procedural complexity, and 

the coordination of healthcare providers [2]. 

Globally, the expansion of sedation practices has 

exposed significant variability in clinical protocols. In 

many healthcare settings, sedation management 

remains fragmented, with responsibilities distributed 

across multiple disciplines without a unified 

framework. Respiratory therapists, anesthesia 

technicians, radiology specialists, pharmacy 

personnel, biomedical engineers, and nursing staff 

each contribute essential components of care. 

However, the absence of structured integration often 

leads to gaps in communication, duplication of efforts, 

and delayed responses to adverse events. The concept 

of multidisciplinary integration is increasingly 

recognized as a cornerstone of patient safety in high-

risk clinical environments. High-reliability 

organizations (HROs), such as those in aviation and 

nuclear industries, emphasize standardized 

workflows, redundancy systems, and clear role 

delineation to minimize errors. Applying these 

principles to sedated imaging environments requires 

the development of structured clinical pathways that 

incorporate all relevant specialties into a coordinated 

system [3]. 

In the context of healthcare systems undergoing 

transformation—such as cluster-based models 

implemented in Saudi Arabia—the need for 

standardized, scalable pathways becomes even more 

critical. These systems aim to harmonize care delivery 

across multiple institutions, necessitating consistent 

protocols that can be adapted to varying resource 

levels while maintaining safety and quality standards 

[4]. 

This manuscript presents a comprehensive narrative 

review and proposes an integrated clinical pathway for 

sedated diagnostic imaging and therapeutics. The 

pathway is epidemiologically informed and designed 

to translate international guideline principles into 

actionable workflows. It ensures that each specialty 

contributes a clearly defined, non-overlapping role 

within a coordinated system, thereby reducing 

fragmentation and improving patient safety [5]. 

Furthermore, this work aims to bridge the gap between 

theoretical recommendations and real-world clinical 

practice. While existing guidelines provide valuable 

frameworks for sedation safety, they often lack 

detailed operational guidance on interdisciplinary 

coordination. By explicitly integrating respiratory 

therapy, anesthesia technology, radiologic practice, 

pharmacologic stewardship, biomedical engineering, 

and nursing coordination, the proposed model offers a 

practical and scalable solution. Ultimately, the 

objective of this manuscript is to provide a robust, 

multidisciplinary framework that enhances patient 

safety, improves procedural efficiency, and supports 

the standardization of sedated imaging practices 

across diverse healthcare settings [6]. 

Figure 1: The Multidisciplinary Hub of Sedation 

Safety (Prepared by author). 

2. Epidemiological Foundations of Sedation 

Practice 

The epidemiology of sedation in diagnostic imaging 

and therapeutic procedures reflects a growing global 

reliance on sedation as an essential component of 

modern healthcare. Over the past two decades, the 

utilization of sedation has increased significantly, 

driven by advances in imaging technology, expanding 

clinical indications, and the need to accommodate 

diverse patient populations. This expansion has 

brought increased attention to sedation-related risks 

and the importance of standardized safety practices [7-

9]. 

Table 1: Risk Factors for Sedation-Related Complications 

Risk Factor Mechanism Clinical Outcome 

Obesity Airway obstruction Hypoxia 

Pediatric age Immature airway Instability 

Elderly Reduced metabolism Prolonged sedation 

Polypharmacy Drug interaction Cardiovascular risk 

Sedation-related adverse events are reported in 

approximately 1–5% of cases, although the true 

incidence may be higher due to underreporting and 

variability in definitions. Respiratory complications 

remain the most common adverse events, accounting 

for the majority of reported cases. These include 

hypoxia, airway obstruction, and hypoventilation. 

Cardiovascular complications, such as hypotension 

and arrhythmias, occur less frequently but can have 

significant clinical consequences. Patient-specific 

factors play a critical role in determining sedation risk. 

Pediatric patients, for example, often require sedation 

due to limited ability to remain still during procedures. 

However, their immature airway anatomy, increased 

oxygen consumption, and reduced functional residual 

capacity make them particularly vulnerable to 

respiratory compromise. In contrast, elderly patients 

frequently present with multiple comorbidities, 
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reduced physiologic reserve, and altered 

pharmacokinetics, increasing the risk of prolonged 

sedation and hemodynamic instability. 

Obesity represents a major and growing risk factor in 

sedation practice. Increased body mass index is 

associated with reduced airway patency, decreased 

pulmonary compliance, and a higher incidence of 

obstructive sleep apnea. These factors contribute to an 

increased risk of hypoxia and airway obstruction 

during sedation. Additionally, the rising prevalence of 

obesity globally has amplified the importance of 

tailored sedation strategies for this population. 

Polypharmacy is another critical consideration, 

particularly in elderly and chronically ill patients. The 

concurrent use of multiple medications increases the 

risk of drug interactions, altered pharmacodynamics, 

and unpredictable sedation responses. This 

underscores the importance of pharmacologic 

stewardship and careful medication reconciliation [10-

13]. 

From a systems perspective, variability in sedation 

practices across institutions and regions reflects 

differences in training, resource availability, and 

regulatory frameworks. In high-resource settings, 

advanced monitoring technologies and specialized 

personnel are more readily available, whereas 

resource-limited settings may rely on simplified 

protocols and fewer monitoring modalities. This 

variability highlights the need for adaptable clinical 

pathways that can be implemented across diverse 

healthcare environments. Healthcare system 

transformation, particularly in cluster-based models, 

further emphasizes the importance of standardization. 

In such systems, multiple hospitals and healthcare 

facilities operate under unified administrative 

structures, requiring consistent clinical protocols to 

ensure quality and safety. The implementation of 

standardized sedation pathways can facilitate this 

harmonization while allowing for local adaptation 

based on available resources. 

Importantly, epidemiological data also reveal that 

many sedation-related adverse events are preventable. 

Studies have demonstrated that structured protocols, 

continuous monitoring, and interdisciplinary 

communication significantly reduce complication 

rates. These findings support the development of 

integrated clinical pathways that incorporate 

epidemiological insights into practical workflows. In 

summary, the epidemiology of sedation underscores 

the need for comprehensive, multidisciplinary 

approaches to patient care. By understanding the 

distribution of risks, identifying vulnerable 

populations, and recognizing system-level variability, 

healthcare providers can develop targeted strategies to 

improve safety and outcomes. The proposed pathway 

in this manuscript is designed to address these 

epidemiological challenges through structured 

integration of all relevant specialties [14-16]. 

3. Ventilatory Support and Respiratory Therapy 

Ventilatory management represents the most critical 

component of safe sedation practice, as respiratory 

compromise is the leading cause of sedation-related 

morbidity and mortality. The role of respiratory 

therapy in sedated diagnostic imaging extends beyond 

simple oxygen delivery to encompass comprehensive 

airway assessment, continuous monitoring, early 

detection of respiratory deterioration, and timely 

intervention [17-20]. 

3.1 Physiological Basis of Respiratory Risk in 

Sedation 

Sedative agents exert their effects by depressing 

central nervous system activity, which can lead to 

reduced respiratory drive, diminished airway reflexes, 

and decreased muscle tone. These effects increase the 

risk of hypoventilation, airway obstruction, and apnea. 

The degree of respiratory depression varies depending 

on the pharmacologic agent, dose, and patient-specific 

factors. Patients with pre-existing respiratory 

conditions, such as chronic obstructive pulmonary 

disease (COPD), asthma, or obstructive sleep apnea 

(OSA), are particularly vulnerable. Additionally, 

obesity contributes to reduced lung compliance and 

increased airway resistance, further exacerbating the 

risk [21]. 

3.2 Pre-Procedural Respiratory Assessment/ 

Monitoring Modalities 

A thorough pre-procedural assessment is essential for 

identifying high-risk patients. This includes evaluation 

of airway anatomy, baseline oxygen saturation, 

respiratory rate, and history of respiratory disease. 

Tools such as the Mallampati score and assessment of 

neck mobility can provide valuable insights into 

airway management challenges. Risk stratification 

enables the selection of appropriate monitoring 

strategies and oxygen delivery systems, ensuring that 

resources are allocated effectively. Continuous 

monitoring is the cornerstone of respiratory safety. 

Pulse oximetry provides real-time information on 

oxygen saturation but may not detect hypoventilation 

until significant desaturation occurs. Capnography, 

which measures end-tidal carbon dioxide (EtCO2), 

offers earlier detection of respiratory compromise and 

is increasingly recommended as a standard monitoring 

tool. The integration of capnography into routine 

practice has been shown to reduce the incidence of 

hypoxic events by enabling early intervention [22-24]. 

3.3 Oxygen Delivery Strategies/ Escalation and 

Emergency Management 

Oxygen delivery must be tailored to patient risk and 

procedural requirements. Low-risk patients may 

require only a nasal cannula, whereas moderate-risk 

patients may benefit from face masks or simple 

oxygen systems. High-risk patients, including those 

with obesity or OSA, may require advanced strategies 

such as high-flow nasal oxygen (HFNO) or non-

invasive ventilation. High-flow nasal oxygen provides 

heated and humidified oxygen at high flow rates, 

improving oxygenation and reducing the work of 
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breathing. This modality has gained popularity in 

sedation settings due to its ability to maintain 

oxygenation even during periods of hypoventilation. 

Respiratory therapists play a key role in implementing 

escalation protocols. These include airway 

repositioning, use of airway adjuncts (e.g., 

oropharyngeal or nasopharyngeal airways), assisted 

ventilation, and, if necessary, endotracheal intubation. 

Clear protocols and rapid response systems are 

essential for managing respiratory emergencies. The 

presence of trained respiratory therapists ensures that 

interventions are timely and effective [25]. 

3.4 Integration within the Multidisciplinary Pathway 

Within the proposed pathway, respiratory therapy is 

integrated at all stages of care, from pre-procedural 

assessment to post-procedural recovery. This 

continuous involvement ensures that respiratory risks 

are proactively managed rather than reactively 

addressed [26]. 

4. Pharmacologic Stewardship and Pharmacy Role 

Pharmacologic stewardship is a fundamental pillar of 

safe sedation practice, encompassing the selection, 

preparation, administration, and monitoring of 

sedative agents. The complexity of pharmacological 

management arises from the need to balance adequate 

sedation with minimal adverse effects, particularly in 

high-risk patient populations [27-31]. 

Sedative agents act on the central nervous system to 

produce varying levels of sedation, ranging from 

minimal anxiolysis to deep sedation and general 

anesthesia. Commonly used agents include propofol, 

midazolam, ketamine, and dexmedetomidine, each 

with distinct pharmacokinetic and pharmacodynamic 

profiles. Propofol is widely used due to its rapid onset 

and short duration of action, allowing for quick 

recovery. However, it is associated with significant 

respiratory depression and hypotension. Midazolam 

provides anxiolysis and amnesia but may result in 

prolonged sedation, particularly in elderly patients. 

Ketamine preserves airway reflexes and provides 

analgesia but may cause emergency reactions. 

Dexmedetomidine offers sedation with minimal 

respiratory depression but may lead to bradycardia and 

hypotension. Accurate dosing is critical to achieving 

the desired level of sedation while minimizing adverse 

effects. Dose titration should be individualized based 

on patient characteristics, including age, weight, 

comorbidities, and concurrent medications. 

Continuous monitoring of sedation depth and 

physiological parameters is essential to guide dose 

adjustments. Over-sedation increases the risk of 

respiratory compromise, while under-sedation may 

result in patient movement and procedural failure 

[32,33]. 

Pharmacy technicians play a crucial role in ensuring 

medication's safety. Their responsibilities include 

drug preparation, labeling, storage, and 

documentation. They also contribute to compliance 

with institutional protocols and regulatory standards. 

Modern pharmacologic stewardship extends beyond 

traditional roles to include medication reconciliation, 

audit systems, and monitoring for drug interactions. 

These processes are particularly important in patients 

with polypharmacy, where the risk of adverse 

interactions is elevated. Medication reconciliation 

involves reviewing a patient’s current medications to 

identify potential interactions and contraindications. 

Audit systems ensure adherence to protocols and 

identify areas for improvement [34]. 

Medication errors remain a significant concern in 

sedation practice. Strategies to reduce errors include 

standardized drug labeling, use of pre-filled syringes, 

double-check systems, and electronic medication 

management systems. Pharmacologic stewardship is 

integrated throughout the clinical pathway, from pre-

procedural planning to post-procedural recovery. 

Collaboration between pharmacy personnel, 

anesthesia teams, and nursing staff ensures safe and 

effective medication management, as shown in Table 

2. 
Table 2: Common Sedative Agents 

Drug Onset Duration Key Risk 

Propofol Rapid Short Respiratory depression 

Midazolam Moderate Moderate Accumulation 

Ketamine Rapid Moderate Emergence reactions 

Dexmedetomidine Slow Long Bradycardia 

5. Radiologic Practice Integration 

Radiologic practice constitutes a central operational 

domain within sedated diagnostic imaging, where 

image quality, procedural efficiency, and patient 

safety converge. The radiology specialist plays a 

pivotal role not only in image acquisition but also in 

coordinating sedation timing, protocol optimization, 

and minimizing repeat imaging due to motion artifacts 

[35,36]. 

Motion artifacts remain one of the most significant 

challenges in diagnostic imaging. Even minimal 

patient movement can degrade image quality, leading 

to nondiagnostic scans and the need for repeat 

procedures. Sedation reduces voluntary and 

involuntary movement, thereby enhancing image 

clarity and diagnostic accuracy. However, excessive 

sedation may prolong recovery and increase 

complication risk, necessitating a balance between 

adequate immobility and patient safety. Radiology 

specialists must therefore coordinate closely with 

sedation teams to achieve optimal sedation depth 

aligned with imaging requirements. Radiologic 

protocols must be adapted based on the type of 

imaging modality and patient condition. For example, 
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MRI requires longer acquisition times and greater 

immobility compared to CT, which is faster but may 

involve radiation exposure. Synchronization between 

sedation onset and imaging acquisition is critical. 

Delays in coordination can result in suboptimal 

sedation levels during scanning, increasing the 

likelihood of motion artifacts. Radiology teams must 

work in real time with anesthesia and nursing staff to 

ensure precise timing. 

Efficient workflow in radiology departments is 

essential to manage high patient volumes. Sedation-

related delays can significantly impact throughput, 

leading to scheduling disruptions and increased 

waiting times. Integration of sedation planning into 

radiologic scheduling systems can improve efficiency. 

Pre-procedural assessment and preparation reduce 

intra-procedural delays, while standardized protocols 

streamline workflow. Radiologic environments 

present unique challenges, particularly in MRI suites 

where strong magnetic fields restrict the use of certain 

equipment. All monitoring devices and oxygen 

delivery systems must be MRI-compatible to ensure 

safety. Radiology specialists must ensure compliance 

with safety protocols, including screening for 

contraindications and verifying equipment 

compatibility. 

Radiology is integrated throughout the pathway, from 

planning to execution. Collaboration with respiratory 

therapy ensures adequate ventilation during imaging, 

while coordination with pharmacy and anesthesia 

teams ensures appropriate sedation levels. Nursing 

staff facilitate patient positioning and monitoring. This 

integration enhances diagnostic accuracy, reduces 

repeat imaging, and improves overall patient 

outcomes. 

6. Anesthesia Technology and Operating Room 

Support 

Anesthesia technology represents a critical operational 

component in sedated imaging and interventional 

procedures. Anesthesia technicians are responsible for 

ensuring the readiness, functionality, and safety of 

anesthesia equipment and monitoring systems. Their 

role is essential in preventing equipment-related 

complications and supporting rapid response during 

emergencies [37]. 

Prior to any sedated procedure, anesthesia technicians 

perform comprehensive equipment checks, including 

anesthesia machines, ventilators, airway devices, and 

monitoring systems. This includes verification of 

oxygen supply, calibration of monitoring devices, and 

preparation of emergency equipment. Standardized 

checklists are often used to ensure consistency and 

completeness. These checklists reduce the likelihood 

of equipment failure and enhance procedural safety. 

Airway management is a critical aspect of sedation 

safety. Anesthesia technicians assist in the preparation 

and maintenance of airway equipment, including 

endotracheal tubes, laryngeal mask airways, and 

suction devices. In high-risk cases, the availability of 

advanced airway equipment and trained personnel is 

essential. Anesthesia technicians ensure that all 

necessary tools are readily accessible. 

Continuous monitoring of physiological parameters is 

essential during sedation. Anesthesia technicians 

ensure that monitoring systems are functioning 

correctly and respond promptly to technical issues. 

Rapid troubleshooting of equipment malfunctions is 

critical to maintaining patient safety. This includes 

addressing issues with monitors, ventilators, and 

infusion devices. Anesthesia technicians play a key 

role in ensuring compliance with institutional and 

international safety standards. This includes adherence 

to guidelines for equipment maintenance, infection 

control, and patient safety. 

Within the integrated pathway, anesthesia technology 

supports all stages of care. Collaboration with 

respiratory therapists ensures effective ventilatory 

support, while coordination with nursing staff and 

radiology teams ensures smooth procedural execution. 

This integration enhances reliability and reduces the 

risk of equipment-related complications. 

7. Biomedical Engineering and Medical Device 

Integrity  
Biomedical engineering plays a foundational role in 

ensuring the safety, reliability, and performance of 

medical devices used in sedated diagnostic imaging 

and therapeutics. Despite its importance, this specialty 

is often underrepresented in clinical pathways, 

representing a critical gap that this manuscript aims to 

address [38]. 

Medical devices used during sedation, including 

monitoring systems, ventilators, infusion pumps, and 

imaging equipment—must function reliably to ensure 

patient safety. Device failure can lead to delayed 

detection of complications, inadequate ventilation, or 

interruption of procedures. Ensuring device integrity 

involves regular inspection, calibration, and 

maintenance. Biomedical engineers are responsible 

for implementing these processes and ensuring 

compliance with safety standards. Preventive 

maintenance programs are essential for reducing the 

risk of equipment failure. These programs include 

routine inspection, performance testing, and 

calibration of devices. Calibration ensures that 

monitoring devices provide accurate measurements, 

which is critical for clinical decision-making. 

Inaccurate reading can lead to inappropriate 

interventions and adverse outcomes. 

Biomedical engineers collaborate with clinical teams 

to develop risk management strategies and safety 

protocols. This includes identifying potential hazards, 

implementing mitigation strategies, and responding to 

equipment-related incidents. Organizations such as the 

ECRI Institute emphasize the importance of device 

safety in healthcare, highlighting the need for 

structured maintenance and monitoring systems. 

Rapid response to equipment failure is essential to 

minimize patient risk. Biomedical engineers provide 

technical support and ensure the availability of backup 

systems. This capability is particularly important in 
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high-risk procedures where delays can have 

significant consequences. 

Biomedical engineering is integrated throughout the 

clinical pathway, ensuring that all equipment used 

during sedation is safe and reliable. Collaboration with 

anesthesia technicians, respiratory therapists, and 

nursing staff ensures seamless operation and rapid 

response to technical issues. By incorporating 

biomedical engineering into the pathway, the model 

enhances patient safety and addresses a critical gap in 

existing sedation frameworks. 

Table 4: Multidisciplinary Roles 

Specialty Role Contribution 

Respiratory Therapy Airway management Prevent hypoxia 

Anesthesia Technician Equipment readiness Safety assurance 

Radiology Imaging coordination Diagnostic quality 

Pharmacy Drug stewardship Error reduction 

Nursing Patient monitoring Coordination 

Biomedical Engineering Device integrity Reliability 

8. Nursing Coordination 

Nurses coordinate all aspects of patient care, including 

preparation, monitoring, and recovery. Their role is 

central to patient safety and interdisciplinary 

communication [39]. 

Table 3: Multidisciplinary Roles in the Clinical Pathway 

Specialty Role Contribution 

Respiratory Therapy Airway management Prevent hypoxia 

Anesthesia Technician Equipment readiness Safety assurance 

Radiology Imaging coordination Diagnostic quality 

Pharmacy Drug stewardship Error reduction 

Nursing Monitoring & coordination Patient safety 

Biomedical Engineering Device integrity Equipment reliability 

9. Integrated Clinical Pathway  

The proposed pathway integrates all specialties into a 

unified workflow consisting of assessment, planning, 

preparation, execution, monitoring, and recovery [40]. 

Figure 2. The Closed-Loop Equipment and 

Medication Safety Cycle (Prepared by author). 

10. Discussion 
The management of sedation in diagnostic imaging 

and interventional therapeutics represents a complex 

clinical challenge that requires the integration of 

multiple disciplines, technologies, and safety 

frameworks [41]. The present manuscript proposes a 

comprehensive, systems-based clinical pathway that 

addresses these complexities through structured 

multidisciplinary coordination. This approach aligns 

with contemporary patient safety paradigms and 

extends existing sedation guidelines by translating 

theoretical recommendations into actionable 

workflows. 

10.1 Alignment with International Guidelines/ 

Addressing Fragmentation in Clinical Practice 

International guidelines, including those from the 

American Society of Anesthesiologists (ASA), the 

American Academy of Pediatrics (AAP), and safety 

advisories from organizations such as the ECRI 

Institute, emphasize the importance of patient 

monitoring, risk stratification, and provider 

competency. These guidelines provide a 

strong foundation for sedation safety; 

however, they often focus primarily on 

physician-led practices and do not fully 

address the operational integration of allied 

health professionals [42]. 

The proposed pathway builds upon these 

guidelines by embedding multidisciplinary 

roles into clinical workflows. For example, 

ASA recommendations for continuous monitoring are 

operationalized through the integration of respiratory 

therapy-led capnography and pulse oximetry. 

Similarly, ECRI guidance on device safety is 

translated into routine biomedical engineering 

oversight, including preventive maintenance and 

calibration protocols [43]. 

One of the most significant challenges in sedation 

practice is the fragmentation of care across disciplines. 

In many healthcare settings, respiratory therapists, 

nurses, radiology staff, pharmacy personnel, and 

technical specialists operate in parallel rather than 

within a coordinated system. This lack of integration 

can result in communication gaps, delayed 

interventions, and increased risk of adverse events. 
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The integrated pathway proposed in this manuscript 

addresses this issue by clearly defining the roles and 

responsibilities of each specialty. By establishing 

structured communication channels and standardized 

workflows, the model reduces variability and 

enhances coordination. This approach aligns with 

principles of high-reliability organizations, which 

emphasize consistency, redundancy, and teamwork in 

high-risk environments [44]. 

10.2 Clinical Impact and Patient Safety 

The implementation of a multidisciplinary pathway 

has the potential to significantly improve patient 

safety. Respiratory complications, which are the most 

common sedation-related adverse events, can be 

mitigated through continuous monitoring and early 

intervention. The use of capnography enables the 

detection of hypoventilation before oxygen 

desaturation occurs, allowing timely corrective 

measures. Pharmacologic stewardship further 

enhances safety by reducing medication errors and 

optimizing drug selection. The involvement of 

pharmacy technicians in medication preparation and 

compliance monitoring ensures adherence to protocols 

and minimizes the risk of adverse drug interactions. 

Device-related risks are addressed through the 

integration of biomedical engineering. Preventive 

maintenance and calibration ensure that monitoring 

systems and equipment function reliably, reducing the 

likelihood of technical failures during procedures [45]. 

10.3 Workflow Efficiency and Operational Benefits/ 

Comparison with Existing Models 

In addition to improving patient safety, the proposed 

pathway enhances workflow efficiency. Coordinated 

scheduling and communication reduce procedural 

delays, improve patient throughput, and optimize 

resource utilization. Radiology departments, in 

particular, benefit from reduced repeat imaging and 

improved scheduling accuracy. The integration of 

anesthesia technology and nursing coordination 

further streamlines operations by ensuring equipment 

readiness and continuous patient monitoring. These 

improvements contribute to a more efficient and 

reliable healthcare system. Existing models of 

sedation management often focus on individual 

components, such as pharmacology or monitoring, 

without addressing the broader system of care. While 

these models provide valuable insights, they lack the 

comprehensive integration required for optimal 

patient outcomes. The present model distinguishes 

itself by adopting a systems-based approach that 

incorporates all relevant specialties. This approach 

aligns with modern healthcare trends toward 

interdisciplinary collaboration and integrated care 

delivery. By addressing both clinical and operational 

aspects of sedation, the model provides a more holistic 

solution [46]. 

 

 

10.4 Applicability Across Healthcare Systems 

The proposed pathway is designed to be adaptable to 

a wide range of healthcare settings, from high-

resource tertiary care centers to resource-limited 

environments. In health cluster systems, such as those 

implemented in Saudi Arabia, the model facilitates 

standardization across multiple institutions while 

allowing for local adaptation. This flexibility is 

particularly important in ensuring that the pathway can 

be implemented effectively in diverse clinical contexts 

[47]. 

10.5 Limitations and Challenges 

Despite its strengths, the proposed model has several 

limitations. First, it is based on a narrative review and 

conceptual framework rather than prospective clinical 

data. Further research is required to validate its 

effectiveness in real-world settings. Second, the 

implementation of a multidisciplinary pathway may 

require significant organizational changes, including 

training, resource allocation, and workflow 

restructuring. These changes may present challenges, 

particularly in resource-limited settings. Finally, 

variability in institutional policies and regulatory 

requirements may influence the adoption of the 

pathway. Tailoring the model to specific contexts will 

be essential for successful implementation [48]. 

10.6 Future Directions 

Future research should focus on prospective validation 

of the pathway through multicenter studies. 

Quantitative outcomes, such as complication rates, 

procedure times, and patient satisfaction, should be 

evaluated to assess the impact of the model. The 

integration of digital health technologies, including 

electronic checklists and real-time monitoring 

systems, may further enhance the effectiveness of the 

pathway. Additionally, cost-effectiveness analyses 

will be important in supporting large-scale 

implementation. 

11. Conclusion 

The management of sedation in diagnostic imaging 

and therapeutic procedures requires a comprehensive 

and coordinated approach that addresses both clinical 

and operational challenges. The integrated 

multidisciplinary pathway proposed in this manuscript 

provides a robust framework for improving patient 

safety, enhancing workflow efficiency, and 

standardizing care delivery. By incorporating 

respiratory therapy, anesthesia technology, radiologic 

practice, pharmacologic stewardship, biomedical 

engineering, and nursing coordination, the model 

addresses critical gaps in current practice and aligns 

with contemporary patient safety principles. Future 

research should focus on validating the pathway in 

clinical settings and exploring its impact on patient 

outcomes and healthcare system performance. The 

adoption of such integrated models has the potential to 

transform sedation practice and improve the quality of 

care across diverse healthcare environments. The 

proposed pathway provides a scalable and adaptable 

framework for improving safety and efficiency in 

sedated imaging and therapeutics. 
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