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Abstract

The contemporary healthcare landscape is defined by increasing complexity, where the patient journey is
rarely confined to a single clinical silo. A patient presenting with a dental abscess may require radiological
imaging, surgical intervention in an operating theater, and post-operative nursing care, creating a continuum
of exposure risks that transcends departmental boundaries. Healthcare-Associated Infections (HAIs) remain
a recalcitrant challenge, contributing significantly to morbidity, mortality, and economic burden globally.
While traditional Infection Prevention and Control (IPC) models have operated within professional
domains—focusing on the specific mechanics of dentistry, the sterile field of surgery, or the isolation
protocols of nursing—emerging evidence suggests this fragmented approach is insufficient. This
comprehensive systematic review and operational analysis evaluates the efficacy of Interprofessional
Education and Collaborative Practice (IPECP) in mitigating infection risks. By synthesizing data from
diverse high-risk environments—including the aerosol-generating milieu of dentistry, the high-throughput
diagnostic hub of radiology, and the sterile core of the operating room—this report proposes a unified,
systems-based framework for safety. The analysis highlights that sustainable infection control is not merely
a matter of individual adherence to protocol but a product of organizational culture, administrative
governance, and engineered interdisciplinary workflows.

Keywords: Strategies, Infection, Prevention, Safe Clinical Practice.

1. Introduction: The Systemic Nature of Pathogen Transmission

The prevention of Healthcare-Associated Infections (HAIs) has historically been approached through a
discipline-specific lens, often resulting in a disjointed safety architecture. In this traditional paradigm, the
dentist focuses on the sterilization of burrs and the management of aerosols; the radiologist prioritizes
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radiation safety and the surface disinfection of gantries; the nurse manages catheter-associated risks and
hand hygiene; and the surgeon concentrates on aseptic technique within the sterile field. While these
individual efforts are necessary, they are insufficient to address the systemic nature of pathogen
transmission. The modern hospital is a porous ecosystem where patients, staff, and equipment move fluidly
between these domains, carrying their microbial flora with them [1].

Recent epidemiological data underscores the urgency of a more integrated approach. It is estimated that on
any given day, approximately 1 in 31 hospital patients in high-income countries has at least one HAI, with
rates significantly higher in developing regions and resource-limited settings [1]. These infections—ranging
from surgical site infections (SSIs) and catheter-associated urinary tract infections (CAUTIs) to central
line-associated bloodstream infections (CLABSIs)—are not merely clinical complications but are
symptomatic of system-wide failures in communication and protocol alignment [2]. The complexity of
modern medical interventions, such as the increasing prevalence of interventional radiology procedures and
complex maxillofacial surgeries performed in hospital settings, necessitates a shift from siloed practice to
a Collaborative Care Model. This model posits that optimal outcomes are achieved only when healthcare
professionals jointly plan, deliver, and evaluate care, bridging traditional disciplinary boundaries to form a
cohesive defensive network against pathogen transmission [3].

This report serves as an exhaustive examination of the intersection between dentistry, nursing, radiology,
the operating room (OR), and health administration. It moves beyond simple guidelines to explore the
"how" and "why" of interprofessional failure and success. By analyzing the specific transmission vectors
inherent to each discipline—from the microscopic aerosols of the dental operatory to the shared lead aprons
of the radiology suite—and overlaying them with the organizational behavior of multidisciplinary teams,
we can identify the leverage points where administrative intervention yields the highest safety return.

2. The Epidemiology of Cross-Contamination: A Multidisciplinary Risk Profile

To effectively engineer safety protocols, one must first appreciate the unique pathogenic profiles and
transmission vectors inherent to each clinical domain. The transmission of infectious agents occurs via
inhalation, injection, ingestion, and contact with mucosa or skin, but the specific probability weights of
these vectors vary dramatically by department [4]. A nuanced understanding of these distinct yet
overlapping risk profiles is the foundation of interprofessional strategy.

2.1 Dentistry: The Aerosolized Environment and the Saliva-Blood Interface

Dentistry presents a unique occupational hazard due to the routine generation of aerosols containing a mix
of saliva, blood, nasopharyngeal secretions, and plaque. Unlike the operating room, which relies on laminar
flow and strict air filtration to maintain a sterile field, the dental operatory is often an open environment
where the "cloud" of particulate matter generated by high-speed handpieces, ultrasonic scalers, and air-
water syringes can linger and settle on surfaces far removed from the patient [4]. This aerosolization process
facilitates the airborne transmission of pathogens such as Mycobacterium tuberculosis, influenza viruses,
and, as highlighted by the recent pandemic, SARS-CoV-2 [5].

A critical, often under-discussed vector in dentistry that bridges into the realm of radiology is the digital
sensor. Modern dentistry relies heavily on digital intraoral radiography, which requires the placement of
semi-critical devices into the oral cavity. Research indicates that while sterilization of critical instruments
(like forceps and scalpels) is standard and highly regulated, the handling of digital sensors presents a "chain
of asepsis" vulnerability. These sensors are often covered with plastic barriers, but the wire and the
connection to the chairside computer remain potential conduits for cross-contamination. The practitioner
frequently moves from the oral cavity to the exposure button, the keyboard, and the mouse, creating a
"touch contamination" network that can bypass barrier protections if rigorous doffing protocols are not
followed [6].
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Furthermore, the dental unit waterline (DUWL) represents a distinct environmental hazard. The narrow-
bore tubing used in dental units promotes the stagnation of water and the formation of biofilms, which can
harbor Legionella species and Pseudomonas aeruginosa. This risk is not confined to the dental chair; it
represents a potential source of exposure for immunocompromised patients who may be treated in dental
clinics within hospital settings. The management of DUWLs requires a convergence of dental assisting
(daily flushing), facilities management (shock treatments), and microbiology (testing), illustrating the
inherent need for interdisciplinary management of dental equipment [7].

2.2 Radiology: The Invisible Transit Hub and Equipment Reservoirs

Radiology departments are increasingly recognized as high-risk zones for cross-infection, yet they are
frequently overlooked in hospital-wide infection control strategies which tend to focus on wards and ICUs.
The radiology department functions as a high-throughput "transit hub," processing a diverse mix of
inpatients, outpatients, immunocompromised individuals (e.g., oncology patients), and those with active,
communicable infections (e.g., tuberculosis or MRSA) in the same waiting and procedure rooms [8].

The risk profile in radiology is compounded by the nature of the equipment, which is often complex,
expensive, and sensitive to harsh chemicals.

e Surface and Fomite Transmission: Modern imaging techniques, such as Computed Tomography
(CT) and Magnetic Resonance Imaging (MRI), involve patient contact with gantries, tables, and
positioning sponges that are difficult to clean thoroughly between high-throughput appointments.
Studies have identified specific items—such as lead aprons, radiographic markers, and positioning
straps—as reservoirs for pathogens. These items often escape routine terminal cleaning protocols
because they fall into a "responsibility gap" where neither the environmental services staff (who clean
floors) nor the radiographers (who focus on the machine) take full ownership of their disinfection [9].

e The Contrast Injector Vector: A specific and alarming vector identified in the literature is the
automatic contrast injector used in CT scans. To increase patient throughput, staff may be pressured
to reduce turnaround times, leading to the sharing of disposables or the contamination of the injector
interface. If the syringe or the connection tubing is not handled with strict aseptic technique, there is
a risk of retrograde contamination, potentially transmitting bloodborne pathogens between patients.
This highlights how operational pressure for "efficiency" can directly compromise infection control
safety [9].

e Interventional Radiology (IR): As radiology shifts towards interventional procedures (e.g., catheter
placements, biopsies, vascular interventions), the risk profile mimics that of the OR. However, these
procedures are often performed in suites that were not originally designed with the same rigorous
environmental engineering controls, positive pressure ventilation, or air filtration systems found in
surgical suites. This discrepancy creates a "hybrid" risk environment where surgical-grade
invasiveness meets diagnostic-grade infrastructure, requiring heightened vigilance from the
interprofessional team [8].
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Figure 1. Radiology: Invisible Transit Hub and Equipment Reservoirs with Interprofessional Controls

2.3 The Operating Room and Nursing: The Sterile Field and Surgical Smoke

In the Operating Room (OR), the primary concern is the Surgical Site Infection (SSI), which remains a
leading cause of postoperative morbidity and readmission. Prevention in this setting has traditionally relied
on the preservation of the "sterile field," but recent insights suggest that the pre-operative and post-operative
phases—managed largely by nursing staff—are equally critical determinants of outcomes [10].

The transmission of pathogens in the OR is often linked to behavioral lapses and environmental factors.
Traffic flow disruptions, where doors are opened frequently, can disrupt the laminar airflow and introduce
contaminants into the sterile field. Furthermore, the increasing use of energy-generating devices (lasers,
electrosurgery units) generates surgical smoke or "plume." This plume has been shown to contain not only
toxic chemical compounds but also viable biological material, including viral DNA (e.g., HPV, HIV) and
viable bacteria. This presents a respiratory risk to the entire surgical team, mirroring the aerosol risks in
dentistry and requiring similar mitigation strategies, such as high-efficiency particulate air (HEPA) smoke
evacuators and N95 respirator usage [7].

The role of the circulating nurse is pivotal in maintaining the integrity of the sterile field. They act as the
"conscience" of the room, monitoring for breaks in technique by surgeons, scrub techs, or visiting
representatives (e.g., radiology technicians operating C-arms). The effectiveness of this monitoring is
heavily dependent on the "safety culture" of the institution; in hierarchical environments, a nurse may
hesitate to correct a senior surgeon, leading to unaddressed contamination events [11].

2.4 Comparative Risk Profile and Shared Vulnerabilities
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The following table summarizes the distinct and overlapping infection risks across the studied disciplines,
highlighting the need for integrated protocols:

Dominant Interprofessional
Discipline Primary Vectors | Pathogen Critical Barrier prot
Intersection
Sources
Saliva, Blood, PPE, High- Patient t.ransfer‘ to
Dentistry Aerosols, Splatter, Nasopharyngeal volume OR/Radiology;
Unit Waterlines . evacuation, Clearance for
secretions .
Rubber dams cardiac surgery
Diverse patient
. Surface o N
Surface contact, mix disinfection Mobile imaging in
Radiology Shared devices (Inpatient/Outpati . ’ ICU/OR; Trauma
: Single-use covers,
(Aprons/Sensors) | ent), Equipment . handoffs from ED
Triage protocols
surfaces
. . Skin flora, . . Post-op wound
Invasive devices Environmental Aseptic technique, | care; Pre-op
Nursing/OR (Catheters/Lines), . Hand hygiene, Air | antibiotic
. surfaces, Surgical . . .
Surgical wounds quality control administration; C-
smoke .
arm use in OR
Resource Systemic failure, Gov;rnance, Policy setting;
. . . . . Audit feedback, Procurement of
Administration allocation, Lack of policy .
. Supply chain PPE; ICRA for
Staffing ratios enforcement .
management construction

3. Siloed vs. Multidisciplinary Models: Evaluating the Evidence

The traditional model of infection control relies on "silos," where each department manages its own
protocols, training, and compliance. However, the literature increasingly supports the Input-Mediator-
Output-Input (IMOI) model, which posits that organizational structures (Inputs) influence teamwork
processes (Mediators), which in turn determine infection outcomes (Outputs). This model suggests that
simply having a policy is insufficient; the structure of the team determines whether that policy is executed

12].

3.1 The Limitations of Siloed Practice

Research indicates that when infection control is left to individual departments without central coordination,
significant gaps in care emerge. A systematic review of infection control teams (ICTs) found that while
ICTs are essential, their effectiveness is frequently hampered by a lack of integration with frontline staff.
A specific analysis of the effectiveness of ICTs found that without an "Infection Control Link Nurse"
(ICLN) system—a mechanism to bridge the gap between the central experts and the ward staff—the
reduction in HAI incidence was statistically insignificant [12].

In a siloed model, a radiologist might be unaware of a patient's multi-drug resistant organism (MDRO)
status because the notification system in the nursing unit does not interface with the radiology scheduling
software. Similarly, a dental clinic within a hospital might not be included in the central supply chain for
high-level disinfectants, leading to the use of inferior products. These disconnects create "blind spots”

WWW.DIABETICSTUDIES.ORG 460


http://www.diabeticstudies.org/

The Review of DIABETIC STUDIES
Vol. 21 No. S2 2025

where pathogens can proliferate. The evidence suggests that "guidelines alone" are rarely sufficient; they
must be activated by cross-disciplinary communication channels [8].

3.2 The Impact of Multidisciplinary Teams (MDTs)

Multidisciplinary approaches, which integrate dentists, nurses, radiologists, and administrators into a
unified infection control committee, have demonstrated superior outcomes in specific clinical contexts.

e Reduction in HAIs and Mortality: Intervention studies have shown that multidisciplinary
antimicrobial stewardship programs and infection control bundles can significantly reduce hospital
and ICU length of stay, readmission rates, and mortality. For instance, a study implementing a
multidisciplinary team management approach in an orthopedics department showed significantly
higher compliance with isolation signs, disinfection protocols, and medical waste disposal compared
to a control group receiving conventional management. The experimental group demonstrated lower
rates of MDRO infections and higher rates of appropriate antibiotic usage, validating the MDT
approach [13].

e Economic Benefits and Efficiency: Collaborative care models not only improve safety but also
generate tangible economic benefits. One study noted a decrease in total costs (encompassing OR,
floor, and ICU expenses) from over $200,000 to approximately $160,000 when a multidisciplinary
approach was utilized compared to traditional approaches. This reduction is attributed to shorter
lengths of stay, fewer complications requiring re-intervention, and more rational use of expensive
antimicrobials [14].

e Crisis Resource Management (CRM): The application of Crisis Resource Management principles—
borrowed from the aviation industry—to healthcare teams has been shown to break down hierarchies
and improve communication regarding infection risks. By training nurses, anesthesiologists, and
surgeons together in simulation environments, institutions can foster a culture where any team member
is empowered to "stop the line" if a safety breach is observed. This is particularly vital in the OR and
interventional radiology suites where the pressure to proceed can override safety concerns [11].

However, the transition to MDTs is not without challenges. A systematic review of interprofessional
collaboration noted that while it enhances adherence to protocols, barriers such as communication gaps,
unclear role definitions, and "turf wars" persist. Successful implementation requires structured
interdisciplinary practices supported by visible leadership engagement and clear accountability frameworks
[15].

4. Interprofessional Strategies for Infection Prevention

To bridge the gaps identified between disciplines, specific interprofessional strategies must be employed.
These go beyond general "cooperation" and involve engineered protocols that force interaction and
verification between distinct professional groups.

4.1 The Collaborative Care Bundle

"Bundles" are sets of evidence-based practices that, when performed collectively and reliably, improve
patient outcomes. While originally designed for ICUs (e.g., ventilator bundles), their application has
expanded to cross-disciplinary workflows.

e Surgical Site Infection (SSI) Bundles: These bundles require coordination between the surgeon
(technique), the anesthesiologist (antibiotic timing), and the nurse (skin preparation and normothermia
maintenance). Evidence shows that compliance with SSI bundles is significantly higher when
multidisciplinary teams are involved in their design and auditing. For example, the timing of
prophylactic antibiotics is not just an anesthesia responsibility; it requires the nurse to ensure the drug
is available and the surgeon to communicate the incision time. When these roles are aligned through
a bundle, SSI rates decrease [10].
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The Dental-Medical Interface: For medically compromised patients, such as those requiring dental
extractions prior to cardiac surgery or organ transplant, interdisciplinary care planning is vital. A
compelling case study of a patient with a seizure disorder requiring dental surgery illustrated how a
"care coordination team" involving primary care, neurology, dental, and inpatient services was critical.
The team decided against a clinic-based procedure due to aspiration risk, moving the treatment to the
OR where a gastrostomy tube could be placed simultaneously. This highlights how interprofessional
planning can alter the site of care to enhance infection safety and overall patient stability [16].

4.2 Joint Checklists and Time-Outs

The "Time-Out" is a standard of care in the OR, but its principles are being adapted for interventional
radiology and dental surgery to ensure infection status is known and precautions are in place.

Radiology Handoffs (The "Ticket to Ride"): A critical vulnerability exists when patients are
transferred from nursing units to radiology. A standardized "Ticket to Ride" or handoff checklist
ensures that infection status (e.g., C. diff, MRSA, VRE) is communicated to radiology staff before the
patient leaves the ward. This allows radiologic technologists to prepare the room with appropriate
barriers and terminal cleaning protocols before the patient arrives, preventing the contamination of the
suite for subsequent patients [8].

Dental-Radiology Handoffs: Within dental schools and large clinics, the transfer of a patient from
the dental chair to the radiology suite requires a specific protocol to prevent the spread of saliva.
Protocols involving "clean" vs. "dirty" zones are essential. For example, the "clean" dental assistant
may transport the patient, while the "dirty" operator handles the sensor placement. Checklists that
verify the placement of barriers on the tube head, exposure button, and sensor are critical control
points in this workflow [6].

4.3 Environmental Hygiene and Decontamination

Effective environmental cleaning requires collaboration between clinical staff and environmental services
(janitorial staff), often overseen by administration.

The "Responsibility Gap" in Radiology: Radiographers must be trained to disinfect equipment that
environmental services may not touch, such as the complex control panels of CT scanners, the gantry
bore, or the fragile surfaces of ultrasound transducers. Policies must explicitly delineate who cleans
what to prevent the "diffusion of responsibility" where each group assumes the other has cleaned a
surface. For instance, the cleaning of an ultrasound probe used on non-intact skin requires high-level
disinfection (HLD), whereas a probe used on intact skin may only require low-level disinfection. This
decision requires clinical judgment that environmental staff may not possess, necessitating a nursing
or radiology lead in the process [9].

Dental Unit Waterlines: The maintenance of dental unit waterlines (to prevent Legionella and
biofilm) is a shared responsibility. While the dental assistant performs the daily flushing and chemical
treatment, facilities management is often responsible for source water testing and "shock" treatments
of the building's plumbing. A breakdown in this collaboration can lead to outbreaks of Legionnaires'
disease, as seen in several high-profile cases in Europe and the US [7].

5. The Role of Health Administration: From Policy to Culture

Health administration acts as the architect of the infection control infrastructure. Without administrative
buy-in, clinical interventions are destined to fail due to lack of resources, authority, or sustainability.

5.1 Resource Allocation and Infrastructure

Administrators are responsible for the physical environment, including the provision of isolation rooms
with negative pressure, adequate hand-washing stations with hands-free faucets, and the reliable
procurement of PPE [17]. A study in Egypt highlighted that a major barrier to infection control compliance
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was the simple lack of resources such as gloves, face masks, and hand hygiene facilities. This illustrates
that "non-compliance" is often a logistical failure rather than a behavioral one. Administration must ensure
a supply chain that is robust enough to withstand surges in demand, ensuring that frontline staff are never
forced to ration safety [18].

Furthermore, administrators oversee the Infection Control Risk Assessment (ICRA) during construction
and renovation activities. This multidisciplinary process involves engineers, infection preventionists,
architects, and clinicians to ensure that facility modifications do not release fungal spores (e.g., Aspergillus)
or bacteria from dust and debris into patient care areas. The ICRA dictates the placement of barriers, the
rerouting of patient traffic, and the monitoring of air quality, serving as a prime example of proactive
interprofessional collaboration [19].

5.2 Governance and Surveillance

Effective administration establishes a Multidisciplinary Infection Control Committee (ICC). Guidelines
from Saudi Arabia and international bodies recommend that this committee include representation from
medical, nursing, dental, radiology, pharmacy, laboratory, and central sterile supply departments (CSSD)
[20].

e Functions of the ICC: The committee is responsible for hospital-wide surveillance, policy approval,
and outbreak management. It acts as the central nervous system for data, analyzing trends in MRSA
acquisition or surgical site infections and disseminating this data back to the clinical units. The
committee meetings are formal, documented events with "Terms of Reference" (TOR) that define
quorum, frequency, and the tracking of "old business" to ensure that identified issues are resolved
rather than merely discussed [21].

e Audit and Feedback: Administration must support a culture of "Just Culture" where auditing (e.g.,
hand hygiene observation) is used for education rather than punishment. Studies show that feedback
mechanisms, where data on performance is shared with staff in a transparent and non-punitive manner,
significantly improve compliance. The "fear of reporting" needle-stick injuries in radiology, as noted
in Saudi studies, suggests a need for administrative intervention to create a psychologically safe
environment for error reporting [2].

5.3 Overcoming Administrative Barriers

Research identifies several administrative barriers to effective IPC, including "siloed budgets," lack of
management support, and poor communication channels [17]. A qualitative review of barriers noted that
healthcare workers often feel that guidelines are written by administrators who are detached from the
realities of clinical workflow. To counter this, "collaborative planning" is essential—engaging frontline
staff in the design of protocols ensures that they are realistic and executable. For example, if a new hand
hygiene product is introduced, nurses and dentists should trial it to ensure it doesn't cause dermatitis or
interfere with glove integrity, thereby increasing the likelihood of adoption [22].

6. Regional Insights: Challenges in the Middle East and Global South
A significant portion of the reviewed literature focuses on the Middle East (Saudi Arabia, Egypt) and

developing nations. This geographic focus provides a critical view of infection control under varying
resource conditions and highlights the universal nature of certain challenges.

6.1 Saudi Arabia: High Standards, Compliance Gaps

Saudi Arabia has established rigorous national guidelines through the Ministry of Health (MOH) and
utilizes advanced accreditation standards (CBAHI/JCI) [23]. However, studies reveal a persistent
discrepancy between knowledge and practice, often driven by cultural and educational factors.

e Radiology Compliance: A study in a Saudi teaching institution found that while dental auxiliaries
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had a high compliance rate (94.5%) with infection control during radiography, dental students lagged
significantly (68.6%). This highlights the critical role of the "hidden curriculum" where students
model the behavior of their mentors. It also suggests that experienced auxiliary staff may be the most
effective "champions" for infection control training [24].

Needle-Stick Injuries: A high incidence of needle-stick injuries among radiologists in Saudi Arabia
(22.2%), coupled with low reporting rates (46.3%), suggests a cultural barrier where staff may fear
repercussions or undervalue the risk. This is a specific area where administrative policy regarding
"non-punitive reporting" needs to be reinforced [8].

Mass Gatherings and Respiratory Pathogens: The region's unique position as the host of the Hajj
and Umrah pilgrimages has necessitated advanced planning for respiratory pathogens like MERS-
CoV and Meningococcal disease. This experience provided a robust foundation for the COVID-19
response, yet awareness gaps persist. Interventions using the WHO "Five Moments for Hand Hygiene"
in Saudi emergency departments have shown that multimodal education can significantly reduce
bacterial loads on hands and improve compliance, demonstrating that targeted education works even
in high-pressure environments [25].

6.2 Egypt: Resource Constraints and Infrastructure

In contrast, studies from Egypt emphasize infrastructure as a primary determinant of safety. The challenges
here are often structural rather than procedural.

Infrastructure Limitations: The lack of isolation rooms, inadequate spacing between beds, and
shortages of basic consumables (soap, paper towels) are cited as primary causes of HAIs. In this
context, the role of administration is not just policy enforcement but basic resource advocacy [18].
Evidence-Based Design (EBD): Systematic reviews of Egyptian healthcare facilities suggest that
Evidence-Based Design—such as improving ventilation systems, using antimicrobial surface
materials, and designing layouts that separate clean and dirty workflows—is a crucial, under-utilized
intervention. Integrating these design principles during the construction or renovation phase can
passively reduce pathogen transmission, compensating for some resource limitations [26].

Training Initiatives: Collaborations, such as those between US universities and Egyptian hospitals,
have demonstrated that immersive, experiential training can bridge knowledge gaps. These programs,
which use simulation and role-playing, help to overcome the "theory-practice gap" often found in
didactic education models [27].

7. Specific Clinical Workflows and Protocols

To operationalize the findings of this review, the following section details specific interprofessional
protocols derived from the literature. These protocols serve as templates for institutions seeking to integrate
their dental, radiology, nursing, and surgical services.

7.1 Dental Radiology Infection Control Protocol

The intersection of dentistry and radiology requires a specific "aseptic chain" to prevent saliva and blood
from contaminating the digital infrastructure of the clinic [28].

1.

Pre-Procedure Preparation:

o Receptor Preparation: Determine the receptor type (Sensor vs. Phosphor Storage Plate). Apply
an FDA-cleared plastic barrier. Critically, ensure the barrier covers a significant portion of the
wire/cable, as this often drags across the patient's apron.

o Surface Barriers: Apply "blue sticky barrier tape" or clear plastic covers to high-touch surfaces:
the exposure button, the tube head handle, the chair controls, and the computer mouse/keyboard.

o Hand Hygiene: Perform hand hygiene and don gloves before positioning the patient or the
sensor.

2. During the Procedure (The "Clean vs. Dirty" Concept):
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o Two-Person Technique: Ideally, one operator places the sensor in the mouth (dirty hand), while
a second operator manipulates the computer and exposure button (clean hand).

o Solo Operator Technique: If working alone, the operator must use the "overglove" method
(placing a clean plastic glove over the contaminated latex glove) or the "paper towel" method
(using a barrier to touch the button) to prevent cross-contamination of the environmental surfaces.

o Sensor Handling: Never place the sensor on the countertop. Use a designated "contaminated"
zone (e.g., a blue napkin or disposable tray) to hold the sensor between exposures.

3. Post-Procedure Breakdown:

o Sensor Disinfection: Remove the sensor barrier without touching the sensor body with
contaminated gloves. Disinfect the sensor with an intermediate-level disinfectant (tuberculocidal
claim) compatible with the manufacturer's instructions. Note that most sensors cannot be
autoclaved (critical vs. semi-critical dilemma), making the barrier and wipe-down step the
primary defense.

o Patient Dismissal: Clinical staff must remove PPE inside the operatory before transporting the
patient or images to the front desk to prevent contaminating public corridors [28].

Dental Radologiy Infection Control Protocol
Aseptic Chain for Digital Imaging

—(8
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Figure 2. Dental Radiology Infection Control Protocol

7.2 The Perioperative Infection Control Bundle

For surgical patients, the collaboration extends from the pre-operative ward to the OR and into post-
anesthesia care [29].

1. Pre-Admission (Nursing/Admin):
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o Screening: Screen for MRSA/MSSA colonization. If positive, initiate decolonization protocols
(mupirocin/chlorhexidine) prior to admission.

o Patient Education: Instruct the patient on pre-operative showering with chlorhexidine gluconate
(CHQG).

2. Pre-Op (Nursing/Anesthesia):

o Antibiotic Prophylaxis: Administer prophylactic antibiotics within 60 minutes of the incision.
This requires coordination between the anesthesia provider (who gives the drug) and the surgeon
(who makes the incision).

o Hair Removal: Use electrical clippers, not razors, immediately before surgery to prevent micro-
abrasions that can harbor bacteria.

3. Intra-Op (Surgeon/Scrub Tech/Radiology):

o Sterile Field Maintenance: Minimize traffic. Keep doors closed.

o Radiology Integration: If intra-operative imaging (C-arm/fluoroscopy) is required, the
Radiology staff must cover the machine with a sterile drape. The Radiology technician is
considered "non-sterile" and must maintain a safe distance from the sterile field, coordinating
their movements with the circulating nurse.

o Surgical Smoke Management: Use smoke evacuator pencils for electrosurgery to protect the
team from viral plume.

4. Post-Op (Nursing):

o Wound Care: Maintain sterile dressing for the first 24-48 hours.

o Device Management: "Huddle" daily to assess the need for central lines and urinary catheters.
Early removal is the most effective prevention for CLABSI and CAUTL

1. Pre-Admission 2. Pre-Op 3. Intra-Op

(Nursing/Ananthesia) (Surgeon/Scrub Tech/Radioology)

/ Screening: "’-& @ Worile Dresing
X
2 MRsa/MssA a J@ 4> (24-48 hrs)
Antibiotic Prophylyxis:

with!n 60 min Sterile Field: Wound Care:
F Patient Educatio of incision Minimize Traffic/ Sterile Dressing

CHG Shower Traffic/Doors Closed (Srape C-arm)

Patient Education: Hair Removal: Surgical Smoke Mgmt: Device Management:
( CHG Shower Electric Clippers Only HEPA Evacuator Huddle for Early Removal

TARGET:
REDUCE SSI

Figure 3. The Perioperative Infection Control Bundle: An Interprofessional Workflow
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7.3 The Interventional Radiology (IR) Protocol

Interventional radiology suites must bridge the gap between the radiology department and the OR standards

[9].
1,

2.

Spaulding Classification Application:

o Critical Items: Catheters, guidewires, and biopsy needles must be sterile (single-use).

o Semi-Critical Items: Ultrasound probes used in procedures must be covered with a sterile sheath
and subjected to High-Level Disinfection (HLD) between patients.

o Non-Critical Items: Blood pressure cuffs and pulse oximeters require Low-Level Disinfection
(LLD).

Environmental Controls:

o Use of caps, masks, and sterile gowns for all staff within the immediate procedure area.

o Strict adherence to hand hygiene protocols (surgical scrub) before donning sterile gloves.

8. The Role of Education and Training

The "silo" mentality often begins in professional education, where nurses, dentists, and doctors are trained
in isolation. The literature strongly advocates for Interprofessional Education (IPE) to break down these
barriers early in the career trajectory [11].

Simulation Training: High-fidelity simulation involving mixed teams is a powerful tool. For
example, a simulation scenario involving a septic patient in the radiology suite can bring together a
nurse, a radiology resident, and a radiographer. This allows them to practice communication (e.g., "I
need to pause the scan to stabilize the airway") and role clarity in a safe environment. It helps to flatten
the hierarchy, allowing a nurse or technician to feel comfortable speaking up if a physician is about to
break sterility or skip a safety step [11].

Continuous Education: Infection control is not static. Regular updates on emerging pathogens (e.g.,
Candida auris, COVID-19 variants, Monkeypox) are necessary. Certification programs (e.g., the
DANB/DALE Foundation for dental assistants) provide standardized knowledge bases that enhance
safety and professionalize the infection control role within the dental team.

The "Link Nurse" Program: Establishing "Infection Control Link Nurses" (or Link
Radiographers/Dental Assistants) in each department creates a network of champions. These
individuals receive extra training and act as the local resource for their peers, translating complex
hospital policies into practical, department-specific workflows. They serve as the eyes and ears of the
central infection control committee [12].

9. Future Directions: Technology and Surveillance

The future of interprofessional infection control lies in the integration of technology to automate, verify,
and enhance safety processes, reducing the reliance on fallible human memory.

Automated Surveillance Systems: Electronic health records (EHRs) can be mined to identify HAI
clusters in real-time. Algorithms can link positive lab cultures (Microbiology) to specific units
(Nursing), procedures (Surgery), or imaging events (Radiology). This allows the Infection Control
Committee to identify outbreaks days earlier than manual chart reviews would allow, facilitating rapid
intervention [30].

No-Touch Disinfection Technologies: To address the difficulty of cleaning complex radiology and
OR equipment manually, automated no-touch disinfection systems are becoming more prevalent.
Technologies such as Ultraviolet-C (UV-C) robots and Hydrogen Peroxide Vapor (HPV) systems can
disinfect entire rooms, reaching shadowed areas and complex geometries. The deployment of these
systems requires coordination between administration (capital purchase), environmental services
(deployment logistics), and clinical staff (scheduling/room turnover time) [7].

Al-Driven Triage: Advanced triage algorithms in radiology reception and emergency departments
can flag patients with potential respiratory infections based on their chief complaint or history before
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they even enter the waiting room. This automated risk stratification can trigger immediate isolation
protocols, protecting staff and other patients [8].

10. Conclusion

The reduction of Healthcare-Associated Infections is not a task that can be achieved by a single profession
working in isolation. The evidence synthesized in this review demonstrates that the clinical environments
of dentistry, radiology, nursing, and the operating room are deeply interconnected through shared patients,
shared equipment, and shared air. A lapse in dental radiology hygiene can introduce pathogens into the
digital infrastructure; a failure in nursing handoff to radiology can expose immunocompromised patients to
MRSA; and a breakdown in administrative support for PPE supply chains can compromise the entire
surgical team.

The most effective strategies are those that embrace Interprofessional Collaboration as a core tenet of safety.
This involves:

1. Structural Integration: The formation of multidisciplinary infection control committees with the
authority to enforce policy and the diversity to understand local workflows.

2. Process Engineering: The implementation of care bundles, joint checklists, and standardized handoff
protocols (e.g., "Ticket to Ride") that force communication between silos.

3. Cultural Shift: Moving from a culture of blame to a "Just Culture" of shared accountability,
supported by administrative leadership that views infection control as an investment rather than a cost.

4. Unified Education: Training professionals together in simulation environments so they understand
the specific constraints and risks of their colleagues' environments.

By dismantling the silos of clinical practice and establishing a cohesive, collaborative safety net, healthcare
systems can significantly reduce the burden of infection, ensuring that the patient's journey through the
healthcare system is one of healing, not harm.
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