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Abstract:  
 

The operating room (OR) is a complex environment where multiple specialized 

professionals collaborate to deliver safe and effective surgical care. Radiology and 

anesthesia technicians play pivotal roles in enhancing OR efficiency and optimizing 

workflow. Radiology technicians ensure that high-quality imaging is available during 

surgical procedures, assisting surgeons in real time by providing critical visual 

information that can guide interventions. Their expertise in operating advanced imaging 

equipment, such as fluoroscopy and portable X-ray machines, enables swift decision-

making in dynamic surgical settings, thereby reducing delays and improving surgical 

outcomes. Similarly, anesthesia technicians are essential in managing the anesthesia 

delivery system, preparing medications, and monitoring vital signs during procedures. By 

maintaining a seamless flow of anesthesia care and ensuring optimal conditions for 

patient safety, these technicians significantly contribute to the overall efficiency of the 

surgical team. The collaboration between radiology and anesthesia technicians not only 

streamlines communication but also fosters a culture of interdisciplinary teamwork, 

which is vital for workflow optimization in the OR. For instance, by effectively 

coordinating the timing and administration of imaging studies with anesthesia care, 
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technicians can help minimize wasted time between surgical steps. This joint effort is 

crucial in adhering to surgical schedules and enhancing the overall throughput of the OR. 

Moreover, developing standardized protocols for technician involvement can lead to 

innovative practices that further boost efficiency and patient care quality. As healthcare 

continues to evolve, recognizing and leveraging the contributions of radiology and 

anesthesia technicians will be essential for achieving sustainable improvements in 

surgical workflows and outcomes. Future research should continue to explore best 

practices and quantify the benefits associated with their roles in the operating room, 

ultimately leading to enhanced patient safety and satisfaction. 

 

1. Introduction 
 

The modern operating room (OR) represents one of 

the most complex and resource-intensive 

environments in healthcare. It is a high-stakes 

ecosystem where the intricate interplay of clinical 

skill, advanced technology, and precise 

coordination directly determines patient outcomes, 

safety, and institutional financial viability. 

Consequently, the pursuit of operational excellence 

within the OR has become a paramount objective 

for hospital administrators, surgeons, and healthcare 

researchers alike. The core metrics of this 

excellence are efficiency, throughput, and workflow 

optimization—concepts that translate into reduced 

surgical delays, minimized cancellations, optimal 

utilization of staff and physical assets, and 

ultimately, enhanced patient care [1]. 

Inefficiencies in the OR carry significant 

consequences. Prolonged procedure times, non-

operative time (e.g., time between cases known as 

turnover time), and workflow disruptions are not 

merely logistical inconveniences; they are directly 

correlated with increased surgical site infections, 

higher patient morbidity, staff burnout, and 

substantial financial losses for healthcare 

institutions [2]. It is estimated that OR costs can 

account for up to 40% of a hospital's total expenses, 

making even marginal improvements in efficiency 

capable of yielding substantial savings and freeing 

up capacity for additional surgical procedures [3]. 

Traditionally, efforts to optimize OR performance 

have focused on the roles of surgeons, 

anesthesiologists, and circulating nurses. However, 

a more holistic understanding reveals that efficiency 

is a product of the entire perioperative team, 

including highly specialized technical staff whose 

contributions are critical yet frequently 

underexplored. 

Among these vital team members, radiology 

technicians (often specifically designated as 

surgical or fluoroscopy technicians in this context) 

and anesthesia technicians stand as two pivotal 

pillars supporting the modern surgical workflow. 

Their specialized expertise enables the core 

functions of diagnosis, navigation, and patient 

physiological stability, yet their specific impact on 

the systemic flow of the OR suite is often 

overlooked in broad efficiency studies. This paper 

argues for a dedicated investigation into how these 

two technical roles directly and synergistically 

influence OR efficiency and workflow 

optimization. By examining their responsibilities, 

integration into the surgical team, and the points at 

which their workflow intersects with—or 

potentially disrupts—the broader surgical process, 

we can identify best practices, targeted 

interventions, and enhanced training paradigms to 

elevate overall OR performance. 

The advent and integration of advanced imaging 

modalities have fundamentally transformed surgical 

practice. From intraoperative fluoroscopy in 

orthopedic and spinal surgeries to ultrasound-

guided interventions and the rise of hybrid ORs 

equipped with fixed CT or MRI scanners, imaging 

has become indispensable for surgical precision and 

success [4]. The radiology technician is the key 

operator of this sophisticated technology. Their role 

extends far beyond simply capturing images; they 

are responsible for the setup, calibration, and safe 

operation of equipment, positioning image detectors 

to provide optimal views for the surgeon, and 

minimizing radiation exposure for the patient and 

entire OR team through ALARA (As Low As 

Reasonably Achievable) principles [5]. 

The impact of the radiology technician on efficiency 

is multifaceted. Proficient technicians can 

drastically reduce the time required to obtain crucial 

diagnostic images. A delay in image acquisition, 

whether due to technical difficulties, improper 

positioning, or a lack of familiarity with the 

equipment or surgical procedure, can create a 

significant bottleneck, forcing the entire surgical 

team to wait idly [6]. Conversely, a highly skilled 

and anticipatory technician who is seamlessly 

integrated into the surgical team can have the 

imaging equipment ready precisely when needed, 

work collaboratively with the surgeon to quickly 

obtain the required views, and troubleshoot minor 

technical issues before they escalate into major 

delays. Furthermore, in hybrid ORs, where imaging 

is central to the procedure, the technician’s role 

becomes even more critical. Their ability to manage 

complex workflows involving the simultaneous use 

of surgical instruments and advanced angiography 

or CT systems is a direct determinant of procedure 
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time and efficiency [7]. The question thus arises: 

how do variables such as the technician's level of 

training, experience, familiarity with specific 

surgical protocols, and degree of team integration 

quantitatively affect key OR metrics like non-

operative time and procedure duration? 

Parallel to the imaging revolution in surgery, the 

field of anesthesia has grown increasingly complex. 

The anesthesia care team model, often involving an 

anesthesiologist or certified registered nurse 

anesthetist (CRNA) supported by an anesthesia 

technician, is now standard in most institutions. The 

anesthesia technician’s primary role is to support 

the anesthesia provider by ensuring the anesthesia 

workroom and OR are stocked, preparing and 

maintaining equipment, and assisting with specific 

procedures [8]. This support is fundamental to 

maintaining workflow continuity. 

The efficiency contributions of the anesthesia 

technician are primarily linked to the concept of 

"mise en place"—everything in its place. Their 

responsibilities directly affect the preparedness and 

turnover of the OR. For instance, a technician who 

proactively sets up the anesthesia machine, checks 

oxygen supplies, prepares difficult airway carts, and 

has all necessary drugs and tubing readily available 

allows the anesthesia provider to focus on patient 

assessment and induction without interruption or 

search for supplies [9]. This preparedness is crucial 

for starting cases on time. During the case, the 

technician’s ability to anticipate needs—whether it's 

providing additional medication, managing blood 

products, or troubleshooting ventilator issues—

prevents minor distractions from becoming major 

disruptions for the anesthesia provider, thereby 

indirectly supporting the surgeon’s uninterrupted 

focus. 

Perhaps their most visible impact on efficiency is 

during the critical period of patient turnover. While 

the surgical team cleans the room and prepares 

instruments, the anesthesia technician is 

simultaneously assisting with the emergence of the 

current patient, helping transfer them to the post-

anesthesia care unit (PACU), and then immediately 

preparing the anesthesia equipment and supplies for 

the next patient. Their efficiency in breaking down 

and setting up the anesthesia station is a critical path 

activity that often runs in parallel with the nursing 

team’s room turnover activities. Delays in this 

process can become the rate-limiting step for the 

entire OR suite’s throughput [10]. Therefore, 

evaluating how anesthesia technician staffing 

models, inventory management systems, and 

standardized setup protocols influence turnover 

time (TOT) is essential for holistic workflow 

optimization. 

The roles of the radiology and anesthesia technician, 

while distinct, are not isolated. Their workflows 

frequently intersect and can create 

interdependencies that affect overall efficiency. For 

example, in a complex spine case requiring 

fluoroscopy, the anesthesia team must position the 

patient for optimal surgical access, which must also 

accommodate the C-arm for imaging. This requires 

clear communication and coordination between the 

surgeon, radiology tech, and anesthesia team to 

avoid repetitive repositioning, which wastes time 

and compromises patient safety [11]. A 

miscommunication could lead to the patient being 

draped before the initial scout image is obtained, 

requiring an undraping and re-draping process that 

adds significant non-value-added time [12]. 

 

 

Roles and Responsibilities of Radiology 

Technicians in the Surgical Environment 

 

Within the dynamic and high-stakes environment of 

the operating room (OR), the radiology 

technician—often specifically termed a surgical 

radiographer, fluoroscopy operator, or 

intraoperative imaging specialist—transcends the 

traditional role of a diagnostic imager. They are 

integral members of the surgical team, whose 

expertise and actions are pivotal to the success of a 

vast array of procedures. The integration of 

advanced imaging technology into surgical practice 

has fundamentally altered the landscape of 

operative care, enabling minimally invasive 

techniques, enhancing precision, and providing 

real-time feedback that was once unimaginable 

[13].  

The radiology technician’s role begins long before 

the patient is anesthetized. Pre-operative 

preparation is a critical phase that sets the stage for 

a smooth and safe procedure. 

 

 Equipment Selection and Preparation: The 

technician is responsible for selecting the 

appropriate imaging modality for the surgical 

procedure. This most commonly involves mobile C-

arm fluoroscopy, but can also include portable 

ultrasound or, in hybrid operating rooms, the 

operation of fixed CT, MRI, or angiography units 

[14].  

 

 Sterile Draping and Setup: A paramount 

responsibility is the establishment and maintenance 

of a sterile field around the imaging equipment. The 

C-arm must be meticulously draped with a 

dedicated sterile cover, particularly the image 

intensifier component which will be positioned 

directly over the surgical site. The technician must 
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be expertly trained in this process to prevent any 

contamination of the sterile field, which could lead 

to catastrophic surgical site infections [15]. This 

also involves preparing and organizing sterile 

surgical image receptor cassettes or covers for use 

within the field. 

 

 Surgical Team Consultation: Prior to the 

procedure, the technician often consults with the 

surgeon to understand the specific surgical plan and 

imaging needs. This collaborative discussion 

clarifies the anatomical areas of interest, the specific 

views required (e.g., anteroposterior, lateral, 

oblique), and any anticipated intraoperative 

challenges. This pre-operative briefing aligns 

expectations and allows the technician to anticipate 

the surgical workflow, thereby minimizing 

disruptive conversations during the critical phases 

of the operation [16]. 

The intra-operative phase is where the technician's 

skills are most visibly critical. Their performance 

directly impacts the procedure's duration, accuracy, 

and safety. 

 

 Technical Operation and Image 

Acquisition: The core function is the operation of 

the imaging equipment. The technician must 

expertly maneuver the often bulky and unwieldy C-

arm into precise positions to acquire the diagnostic 

images requested by the surgeon. This requires a 

deep understanding of anatomy, surgical 

terminology, and radiographic positioning to obtain 

the optimal view without unnecessary trial and 

error, which wastes time and increases radiation 

exposure [17].  

 

 Radiation Safety Management: The radiology 

technician acts as the radiation safety officer within 

the OR. They are responsible for protecting the 

patient, themselves, and all other personnel from 

unnecessary ionizing radiation. This includes: 

o Positioning: Maximizing distance from the 

primary beam whenever possible. 

o Shielding: Ensuring that all staff utilize 

appropriate personal protective equipment (PPE), 

such as lead aprons, thyroid shields, and leaded 

glasses. They must also deploy movable lead shields 

when available [18]. 

o Collimation: Tightly collimating the X-ray 

beam to expose only the area of clinical interest, 

drastically reducing scatter radiation and 

unnecessary patient dose. 

o Communication: Clearly announcing "X-

RAY" before activating the beam to ensure 

everyone in the room is aware and can take 

necessary precautions. 

 

 Maintenance of Sterility: Throughout the 

procedure, the technician must be hyper-vigilant 

about sterility. When maneuvering the draped C-

arm, they must avoid touching any non-sterile 

surfaces (e.g., the floor, the base of the machine) 

with the draped component. If a breach of sterility 

is suspected, they must immediately alert the 

circulating nurse and surgeon and re-drape the 

equipment if necessary. This constant awareness is 

crucial for preventing iatrogenic infections [19]. 

 

 Image Processing and Management: In 

modern digital ORs, the technician manages the 

acquired images within the Picture Archiving and 

Communication System (PACS). This includes 

annotating images with correct patient data and 

laterality, saving crucial sequences, and exporting 

them for surgical reference or the permanent 

medical record. They may also perform basic post-

processing functions, such as adjusting contrast, 

brightness, or magnification, to better highlight 

anatomical structures for the surgeon [20]. 

 

 Interdisciplinary Communication and 

Anticipation: Perhaps the most advanced skill is 

the ability to function as a true team member. An 

experienced surgical radiographer anticipates the 

surgeon's needs, having the next required view 

ready before it is explicitly requested. They 

communicate effectively with the surgeon ("A little 

higher," "Rotate lateral," "I need a mortise view") 

and the anesthesia team, ensuring patient 

positioning for imaging does not compromise 

airway access or monitoring lines [21]. This 

seamless integration is a hallmark of an expert 

technician and a significant driver of OR efficiency. 

The technician’s duties conclude only after the 

procedure is fully complete and the patient has left 

the room. 

 

 Equipment Care and Room Turnover: After 

use, the technician is responsible for carefully 

removing and disposing of the sterile drapes. They 

then clean and disinfect the imaging equipment 

according to hospital protocol before moving it 

away from the OR table to facilitate patient transfer 

and room turnover. Proper storage and charging of 

the equipment are essential to ensure it is ready for 

the next case [22]. 

 

 Documentation: Accurate radiation safety 

documentation is a critical legal and medical 

requirement. The technician must record the total 

fluoro time, dose-area product (DAP), or other 

radiation dose metrics for the procedure in the 

patient's record. This provides a record of patient 

exposure and is essential for follow-up care. 
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 Role in Specialized Procedures: In certain 

advanced procedures, the role expands further. 

In hybrid ORs for endovascular aortic repairs or 

neurovascular interventions, the technician operates 

complex fixed imaging systems akin to those in an 

interventional radiology suite, managing bi-plane 

imaging and 3D reconstructions. In orthopedic 

surgeries with computer-assisted navigation, they 

may be involved in the registration process where 

intraoperative images are fused with pre-operative 

scans to guide instrument placement. 

 

Contributions of Anesthesia Technicians to 

Surgical Procedures:  

 

The operating room (OR) is a symphony of 

coordinated expertise, where the success of a 

surgical procedure hinges on the seamless 

integration of multiple specialized roles. While the 

surgeon performs the operative intervention and the 

anesthesiologist or certified registered nurse 

anesthetist (CRNA) manages the patient's 

physiological stability, their work is fundamentally 

enabled by a critical yet often unsung member of the 

team: the anesthesia technician.  

The anesthesia technician’s most significant impact 

on patient safety begins long before the patient 

arrives in the OR. Their meticulous pre-operative 

preparations are designed to prevent errors, mitigate 

emergencies, and ensure a smooth induction of 

anesthesia. 

 

 Anesthesia Workstation Preparation and 

Safety Checking: The technician is responsible for 

the thorough preparation and inspection of the 

anesthesia delivery system. This includes 

calibrating the machine, checking for leaks in the 

breathing circuit, verifying the proper functioning 

of the mechanical ventilator, and ensuring the 

suction apparatus is operational. Most critically, 

they perform or assist with the FDA-recommended 

pre-use anesthesia apparatus checkout procedure, a 

systematic series of tests designed to detect 

equipment faults that could lead to hypoxic gas 

delivery or ventilator failure—catastrophic events 

for an anesthetized patient [22]. This rigorous safety 

check is a non-negotiable first line of defense. 

 

 Setup and Sterilization of Airway 

Management Equipment: Securing and 

maintaining a patient's airway is the single most 

critical task in anesthesia. The technician prepares a 

comprehensive array of airway equipment, tailored 

to the patient's needs and the surgeon's request. This 

includes selecting and testing laryngoscope handles 

and blades, preparing endotracheal tubes of various 

sizes, and ensuring laryngeal mask airways (LMAs) 

are functional and ready. They also ensure that 

difficult airway carts—equipped with video 

laryngoscopes, fiberoptic scopes, and surgical 

airway kits—are fully stocked, functional, and 

immediately accessible. This preparedness is vital 

for managing both routine intubations and 

unexpected difficult airways, a primary cause of 

anesthesia-related morbidity [23]. 

 

 Medication and Supply Preparation: While 

anesthesia providers draw up medications, the 

technician ensures the environment is primed for 

safety and efficiency. This includes stocking the 

anesthesia cart with standard IV supplies (catheters, 

tubing, fluids), labels for syringes, and ensuring the 

availability of emergency drugs like epinephrine, 

atropine, and succinylcholine. Their role in 

managing the "mise en place" (everything in its 

place) eliminates frantic searches for critical items 

during a crisis, directly contributing to a safer 

environment [24]. 

During the procedure, the anesthesia technician 

functions as an invaluable extension of the 

anesthesia provider, offering technical support and 

vigilant monitoring that allows the provider to 

maintain an uninterrupted focus on the patient's vital 

signs and physiological status. 

 

 Procedural Assistance: The technician 

provides hands-on assistance during critical phases. 

This includes applying cricoid pressure during rapid 

sequence induction, assisting with the insertion of 

arterial or central venous lines by preparing sterile 

trays and handing equipment, and helping to 

position the patient for nerve blocks or other 

regional anesthesia techniques. Their competent 

assistance minimizes procedure time and enhances 

patient safety [25]. 

 

 Hemodynamic Monitoring and Point-of-Care 

Testing: Modern anesthesia relies on sophisticated 

monitoring. Technicians are often responsible for 

setting up and calibrating invasive pressure 

transducers for arterial and central venous pressure 

monitoring. They also manage point-of-care testing 

(POCT) devices, such as blood gas analyzers and 

coagulation monitors, promptly processing samples 

to provide the anesthesia provider with real-time 

data on the patient's acid-base status, electrolyte 

levels, and coagulation profile. This information is 

crucial for making rapid, informed decisions about 

fluid management, blood product transfusion, and 

ventilator settings [26]. 

 

 Blood Product Management: In surgeries with 

significant blood loss, the technician plays a key 
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role in the blood transfusion process. They are 

responsible for the safe retrieval of blood products 

from the blood bank, verifying patient identifiers 

with the anesthesia provider per protocol, and 

operating blood warmers and rapid infusion 

devices. Their meticulous adherence to transfusion 

protocols is a critical safeguard against potentially 

fatal clerical errors [27]. 

 

 Troubleshooting and Equipment 

Management: The OR is a complex environment 

where equipment can fail. Anesthesia technicians 

are trained as first-line troubleshooters for the 

anesthesia machine, ventilator, monitors, and 

infusion pumps. Their ability to quickly identify and 

resolve a problem, or to provide a immediate 

replacement, prevents minor technical issues from 

escalating into patient safety events. This technical 

vigilance is a continuous contribution throughout 

the case [28]. 

The technician's role extends to the conclusion of 

the case and is pivotal in ensuring efficient OR 

turnover, a major determinant of surgical 

throughput. 

 

 Emergence and Transfer Support: As the 

surgery concludes, the technician assists the 

anesthesia provider during patient emergence. They 

help prepare for extubation, ensure suction is ready, 

and assist in transferring the sedated patient from 

the OR table to the stretcher for transport to the 

Post-Anesthesia Care Unit (PACU). This safe 

transfer requires coordination and physical skill to 

prevent injury to both the patient and the staff [29]. 

 

 Room Turnover and Reprocessing: The 

technician’s efficiency directly impacts OR 

turnover time (TOT). While the surgical team turns 

over the field, the technician is simultaneously 

cleaning and disinfecting the anesthesia machine, 

replacing breathing circuits and disposable supplies, 

and restocking the cart for the next patient. Their 

ability to perform these tasks quickly and 

thoroughly is a rate-limiting step in preparing the 

OR for the next procedure, making them a key 

player in optimizing OR utilization and reducing 

costly delays [30]. 

 

 Equipment Reprocessing: Beyond the 

machine, technicians are responsible for the 

cleaning, disinfection, and sterilization of reusable 

equipment, such as laryngoscope blades, LMAs, 

and fiberoptic scopes, according to strict infection 

control protocols. This duty is essential for 

preventing cross-contamination and hospital-

acquired infections [31]. 

The field of anesthesia technology is dynamic, with 

the scope of practice expanding in many institutions 

to include more advanced responsibilities. 

 

 Perfusion Support: In cardiac surgery centers, 

some anesthesia technicians undergo additional 

training to assist the clinical perfusionist in setting 

up and monitoring the heart-lung bypass machine, a 

role of immense responsibility [32]. 

 

 Inventory and Supply Chain 

Management: Technicians often play a lead role in 

managing the anesthesia supply inventory, tracking 

usage, managing par levels, and reducing waste. 

This logistical contribution has significant financial 

implications for the hospital's bottom line [33]. 

 

 Contributing to a Culture of Safety: By 

ensuring protocols are followed, equipment is 

checked, and the environment is organized, 

anesthesia technicians are fundamental to creating 

and sustaining a high-reliability culture within the 

OR. Their constant vigilance serves as an additional 

layer of defense against human error [34]. 

 

Workflow Optimization Strategies 

Incorporating Technicians:  

 

The relentless pursuit of efficiency in the modern 

operating room (OR) has evolved from a financial 

imperative to a core component of patient safety and 

quality care. Prolonged procedure times, delays, and 

workflow disruptions are directly correlated with 

increased surgical site infections, patient morbidity, 

and systemic inefficiency [32].  

The greatest gains in efficiency are often achieved 

before the first incision is made. Technicians 

employ rigorous pre-operative strategies to 

eliminate variability and ensure predictable, 

smooth-running procedures. 

 

 Anesthesia Technician-Led Standardized 

Setups: A fundamental strategy is the creation of 

procedure-specific anesthesia carts and kits. Instead 

of a generic, one-size-fits-all setup, anesthesia 

technicians can organize supplies, drugs, and 

equipment based on the specific surgical procedure 

(e.g., cardiac, orthopedic, pediatric). This includes 

pre-packaged kits for arterial lines, central lines, and 

difficult airways. This standardization drastically 

reduces the cognitive load on the anesthesia 

provider, minimizes time spent searching for 

supplies, and prevents last-minute scrambles that 

delay induction [33]. Furthermore, technicians 

implement a "case cart" system for anesthesia, 

where all non-standard equipment for the next day's 

cases is gathered and checked the afternoon before, 
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ensuring 100% readiness and mitigating morning-

of-surgery delays. 

 

 Radiology Technician-Driven Pre-Operative 

Equipment Checks and Planning: Surgical 

radiology technicians optimize workflow by 

conducting comprehensive equipment checks at the 

start of the day and between cases. This involves 

verifying battery levels on mobile C-arms, ensuring 

wireless image transmission is functional, and 

confirming that all necessary sterile drapes and 

accessories are available. For complex cases in a 

hybrid OR, the technician will pre-load the patient's 

pre-operative CT or MRI scans into the imaging 

system, set up preferred protocols and angulations 

with the surgeon, and perform calibration sequences 

in advance. This pre-loading of data and preferences 

saves invaluable minutes during the critical phases 

of the operation [34]. 

 

 Inter-Technician Briefings: A powerful yet 

simple strategy is a pre-case briefing between the 

anesthesia and radiology technicians. For a complex 

spine case, for example, this conversation allows 

them to coordinate patient positioning needs: the 

anesthesia team needs access to the airway and IV 

lines, while the radiology tech needs a clear path for 

the C-arm. Discussing this beforehand prevents 

time-consuming repositioning of the patient, the 

operating table, or equipment after the patient is 

draped and anesthesia is induced [35]. 

The intra-operative phase is where real-time 

optimization strategies have the most visible impact 

on procedure flow and duration. 

 

 Synchronized "Time-Out" and 

Positioning: Technicians enhance safety and 

efficiency by actively participating in the WHO 

surgical safety checklist. The radiology technician 

confirms the correct surgical site for imaging, and 

the anesthesia technician verifies patient allergies 

and antibiotic prophylaxis. This active engagement 

prevents errors that could cause catastrophic delays 

or case cancellations [36]. Furthermore, both 

technicians are essential in the initial patient 

positioning, ensuring it is optimal for both surgical 

access and the anticipated need for imaging, thereby 

avoiding mid-procedure adjustments. 

 

 Anticipatory Logistics and "Just-in-Time" 

Supply Management: The anesthesia technician 

practices anticipatory supply management. By 

monitoring the surgical progress, they can predict 

when additional blood products might be needed, 

when a vasopressor infusion might be required, or 

when specific medications will be drawn up. This 

"just-in-time" preparation ensures these items are 

ready the moment they are needed, preventing any 

pause in the anesthesia provider's focus or the 

surgical procedure. This strategy transforms the 

technician from a reactive order-taker to a proactive 

problem-solver [37]. 

 

 Technical Efficiency and Dose Optimization 

in Imaging: Radiology technicians employ several 

strategies to minimize workflow disruption. They 

utilize "last image hold" (LIH) features to display a 

reference image on the monitor without emitting 

radiation, allowing the surgeon to review anatomy 

while the tech prepares for the next shot. For 

complex imaging sequences, they pre-program the 

C-arm's path to automate movements between 

standard views (e.g., AP to lateral), reducing 

maneuverment time and improving reproducibility 

[38]. Crucially, by employing dose-reduction 

techniques like pulsed fluoroscopy, low-dose 

protocols, and precise collimation, they not only 

ensure patient safety but also reduce the need for the 

team to step away from the table, maintaining the 

surgical rhythm. 

 

 Enhanced Communication 

Protocols: Technicians help implement and utilize 

structured communication tools. This includes 

closed-loop communication when the surgeon 

requests an image ("I need a lateral view" - 

"Confirming lateral view") to ensure accuracy. 

Some advanced ORs use dedicated headsets for the 

radiology tech and surgeon to communicate clearly 

over the drape without yelling or misunderstanding, 

which is especially useful in noisy environments or 

when the tech is maneuvering equipment behind the 

sterile field [39]. 

Efficiency does not end when the surgery does; it 

extends to the rapid preparation for the next patient, 

a area where technicians are indispensable. 

 

 Parallel Processing for Turnover 

Efficiency: The most significant contributor to 

reducing turnover time (TOT) is parallel processing. 

While the surgical team cleans the field and the 

nursing team prepares instruments, the anesthesia 

technician is simultaneously breaking down their 

station: disposing of supplies, cleaning the 

anesthesia machine, and restocking for the next 

case. Simultaneously, the radiology technician is 

undraping and cleaning the C-arm, moving it out of 

the way, and charging it if necessary. The 

coordination between these parallel processes, 

managed efficiently by the technicians, is the key to 

minimizing the non-value-added time between 

cases [40]. 
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 Inventory Management and Supply Chain 

Integration: Anesthesia technicians often take a 

leading role in managing their supply inventory. By 

using data from case logs, they can accurately 

predict usage patterns, establish optimal par levels, 

and reduce overstocking of expensive items. This 

logistical management prevents shortages that could 

delay cases and reduces waste from expired 

products, representing a significant cost-saving 

optimization for the hospital [41]. 

 

 Data-Driven Performance 

Feedback: Technicians are central to collecting 

data for process improvement. The radiology tech 

can record and report fluoro time and radiation dose 

by procedure type, providing data that can be used 

to benchmark efficiency and safety. Anesthesia 

technicians can log delays related to equipment 

availability or functionality. This data is invaluable 

for OR committees seeking to identify systemic 

bottlenecks and implement broader lean 

management or Six Sigma initiatives aimed at root-

cause problem solving [42]. 

The ultimate workflow optimization is the 

cultivation of a culture where every team member is 

empowered to identify and solve problems. 

Technicians, when valued as full team members, 

become powerful engines of this culture. 

 

 Cross-Training and Interdisciplinary 

Education: Optimizing the interface between 

anesthesia and imaging often requires cross-

disciplinary understanding. Programs where 

anesthesia technicians receive basic training on the 

constraints of C-arm positioning, and where 

radiology technicians learn about the anesthesia 

machine's space requirements and line 

management, foster mutual understanding. This 

reduces conflicts over OR layout and facilitates 

more collaborative problem-solving [43]. 

 

 Empowerment and Psychological Safety: The 

most effective strategies flourish in an environment 

where technicians feel psychologically safe to speak 

up. A radiology technician must feel empowered to 

alert the surgeon to a breach in sterility, just as an 

anesthesia technician must be able to question a 

medication order if they suspect an error. Creating 

this environment through leadership support and 

respect for their expertise is the foundational 

strategy that enables all others, turning the OR team 

into a true high-reliability organization [44]. 

 

Conclusion 
 

This comprehensive analysis unequivocally 

establishes radiology and anesthesia technicians as 

fundamental pillars of a high-functioning, efficient 

operating room. Their impact extends far beyond 

technical tasks, permeating every facet of the 

surgical workflow from pre-operative preparation to 

post-operative turnover. Achieving peak OR 

performance requires a conscious shift in 

perspective from the entire surgical team. Surgeons, 

anesthesiologists, and administrators must actively 

integrate technicians into preoperative briefings, 

workflow redesign committees, and continuous 

improvement initiatives. Investing in their advanced 

training, fostering cross-disciplinary understanding, 

and, most importantly, cultivating a culture of 

psychological safety where their expertise is valued 

and their voices are heard will yield substantial 

returns in efficiency, safety, and staff satisfaction. 

In essence, the modern OR is a complex symphony, 

and the radiology and anesthesia technicians are its 

essential instrumental sections. Their performance, 

both solo and in harmony with the entire ensemble, 

determines the quality of the final outcome. 

Ignoring their potential is an overlooked 

opportunity; embracing and empowering them is a 

strategic necessity for any institution committed to 

achieving the highest standards of surgical care. 
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