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Abstract  
Background: The migration of complex oral and maxillofacial surgery from inpatient hospital settings to freestanding or 

office-based dental operating rooms (DORs) represents a significant shift in care delivery. While increasing accessibility and 

efficiency, this transition concentrates substantial surgical and anesthetic risk within environments that may lack the ingrained 

safety culture and systemic protocols of traditional hospital operating rooms. Optimizing this setting is an urgent, 

interdisciplinary challenge. Aim: This narrative review aims to synthesize evidence and best practices for the design and 

operation of high-reliability DORs and surgical sedation suites. Methods: A systematic literature search (2010-2024) was 

conducted across PubMed, CINAHL, Scopus, Embase, and the databases of dental and anesthesiology societies. Results: The 

review identifies that a high-reliability DOR functions as a complex clinical microsystem requiring strict protocol adherence, 

clear communication hierarchies, and seamless information flow. Gaps persist in standardized training for ancillary staff and 

data interoperability. Conclusion: Excellence in the DOR is not a product of surgical skill alone but of a deliberately 

engineered system. It demands the full integration of clinical, technological, and administrative disciplines into a unified 

model that mirrors the safety standards of hospital surgery while preserving the efficiencies of ambulatory care. Future 

advancement hinges on collaborative research, shared metrics, and policy development that recognizes the unique complexity 

and risk profile of high-acuity dental surgery. 
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Introduction 

The contemporary landscape of oral and 

maxillofacial surgery is characterized by a profound 

paradigm shift. Procedures once exclusively the 

domain of hospital operating rooms (ORs)—such as 

complex dentoalveolar surgery, orthognathic 

corrections, advanced implantology, and the 

management of facial trauma—are increasingly 

performed in freestanding ambulatory surgical 

centers or specialized office-based dental operating 

rooms (DORs) (Pabst et al., 2021). This migration is 

driven by powerful forces: patient preference for 

convenient, lower-cost settings; advancements in 

anesthesia permitting safer deep sedation and general 

anesthesia outside hospitals; and economic pressures 

within healthcare systems (Todd et al., 2021). The 

DOR thus represents a critical nexus where high-
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stakes surgery converges with an ambulatory care 

model (Steinhuber et al., 2018). 

However, this convergence creates a unique 

and under-examined risk profile (Wiemer et al., 

2021). The DOR environment concentrates 

significant surgical and anesthetic complexity 

without the built-in redundancies, immediate 

specialist backup, and deeply ingrained safety 

cultures typical of tertiary hospital ORs (Young et al., 

2018). Adverse events, while rare, can be 

catastrophic, and their prevention hinges on more 

than the surgeon’s expertise. It requires a holistic, 

system-wide approach that integrates every facet of 

the perioperative journey. This journey is managed 

by a diverse team: the health assistant orchestrates 

flow; the nurse provides vigilant anesthetic 

monitoring and support; the oral 

surgeon/dentist performs the technical 

procedure; health informatics structures 

communication and data; the laboratory ensures 

medical clearance; the ethos of patient care centers 

the experience; principles of operative 

management govern safety protocols; and health 

administration builds the sustainable framework 

(Figure 1). 

 
Figure 1: Interdisciplinary Pillars of the High-

Reliability Dental Operating Room 

This narrative review synthesizes literature 

from 2010 to 2024 to construct a model for the high-

reliability DOR. It argues that optimizing this 

environment is an interdisciplinary imperative, 

demanding the translation of hospital-grade safety 

science into the unique context of dental surgery. By 

examining the synergistic roles of all eight fields, this 

review provides a blueprint for transforming the 

DOR from a procedural space into a robust clinical 

microsystem dedicated to unparalleled safety, 

efficiency, and patient-centered care. 

The Interdisciplinary Pillars of the High-

Reliability DOR 

Health Assistant and Nursing: The Foundational 

Duo of Flow and Vigilance 

The non-physician clinical staff form the 

operational backbone of the DOR, with roles that are 

distinct yet deeply interdependent (Minyé & 

Benjamin, 2022). The Health Assistant (or 

surgical/sterilization technician) is the linchpin of 

efficiency and asepsis. Their responsibilities extend 

from managing the delicate surgical instrument 

turnover—requiring expertise in the cleaning, 

sterilization, and assembly of complex dental and 

maxillofacial sets—to orchestrating patient flow. 

This includes pre-procedure preparation (confirming 

NPO status, assisting with consent, positioning), 

intra-operative instrument passing, and post-operative 

room turnover (Agarwal et al., 2021). Their constant 

presence ensures the surgeon’s focus remains solely 

on the field. 

Complementing this role, the Nurse in the 

DOR assumes a critical, expanded scope focused 

on peri-anesthetic care. In settings where moderate 

sedation, deep sedation, or general anesthesia is 

administered, the nurse is responsible for continuous 

physiological monitoring (EKG, pulse oximetry, 

capnography, blood pressure), managing IV access, 

administering medications under direction, and 

providing immediate post-anesthetic recovery care 

(Verma & Krishnan, 2021; Thusu et al., 2012). This 

role demands specific training in anesthesia assisting 

and emergency response (e.g., ACLS/PALS), 

bridging the gap between dental office and hospital-

level acuity. Together, this duo ensures that the 

procedural environment is both efficiently run and 

vigilantly monitored for patient safety (Graham et al., 

2019). 

The Technical Core Informed by Safety Science 

The surgeon embodies the fusion of 

specialized dental expertise with the universal 

principles of operative safety (Bonsmann et al., 

2023). Oral health & dental care provide the domain-

specific knowledge: mastery of complex anatomy, 

biomechanics of osteotomies and fixation, and the 

intricacies of dentoalveolar, implant, and soft tissue 

procedures (Zhang, 2023). However, performing this 

work in a DOR necessitates the conscious adoption 

of Operative Management principles borrowed from 

hospital surgery (Gelb et al., 2018). This includes the 

rigorous enforcement of a universal protocol: a 

formal pre-operative verification, site marking (where 

applicable), and a mandatory "time-out" involving 

the entire team to confirm patient identity, procedure, 

and critical plan elements (World Health 

Organization, 2021). Furthermore, adherence 

to sterility protocols—surgical hand scrub, 

maintaining sterile fields, and proper draping—must 

be uncompromising, as the risk of surgical site 

infection, though different in nature from abdominal 

surgery, remains a serious concern in bone grafting 

and implant procedures (Milic et al., 2021). The 

surgeon, as team leader, must cultivate a culture 

where any team member can voice safety concerns 

without reprisal (Roistacher et al., 2022). 
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The Enablers of Precision and Proactive Safety 

Safe, efficient care in a high-acuity DOR is 

data-dependent. Health Informatics moves the 

environment beyond paper charts to an integrated 

digital ecosystem (Huang et al., 2023). This involves 

implementing specialized electronic health records 

(EHRs) or modules that handle unique dental surgical 

workflows, including graphical tooth charts, implant 

logs, and anesthesia records (Kalenderian et al., 

2011). Crucially, informatics enables the hardwiring 

of safety through electronic checklists that cannot be 

bypassed, ensuring consistent completion of the 

universal protocol and post-anesthesia recovery 

scores. Inventory management systems linked to 

procedure schedules can also prevent delays due to 

missing equipment. This digital infrastructure is fed 

by the laboratory, which plays a gatekeeping role 

in pre-operative risk mitigation (Mahdi et al., 2023). 

Rapid processing and communication of required 

medical labs—such as INR for patients on 

anticoagulants, HbA1c for diabetics, or pregnancy 

tests—are essential for safe patient selection and 

preoperative optimization (Wilson et al., 2021). The 

lab’s timely data directly informs the "go/no-go" 

decision on the day of surgery, preventing 

cancellations or, worse, proceeding with 

unrecognized risk (Baddour et al., 2022). 

Patient Care and Health Administration: The 

Philosophy and Framework for Sustainability 

Underpinning all clinical and technical 

activity must be a governing philosophy and a 

sustainable business structure (Kurki et al., 2021). 

Patient Care, as a core principle, mandates that the 

DOR experience is designed to minimize anxiety and 

maximize comfort. This encompasses everything 

from the physical environment and clear 

communication to effective pain and anxiety 

management protocols (Armfield & Heaton, 2013; 

Avramova, 2023). It recognizes that a terrified but 

physiologically stable patient is not truly "safe" from 

a holistic perspective. This philosophy is 

operationalized by the health administration. 

Administrators are responsible for creating the 

conditions for safety and quality by pursuing 

voluntary accreditation from bodies like the 

Accreditation Association for Ambulatory Health 

Care (AAAHC) or The Joint Commission, which 

provides external validation of rigorous standards 

(Kwok et al., 2023). They develop evidence-

based staffing models, manage the supply chain for 

specialized implants and biologics, and conduct cost-

effectiveness analyses to ensure the facility’s 

financial viability without compromising care 

(Carayon & Wooldridge, 2020). Ultimately, 

administration fosters a culture of continuous quality 

improvement (CQI), where data from incident 

reports, patient satisfaction surveys, and clinical 

outcomes are routinely analyzed to drive system-level 

enhancements (Carayon et al., 2022). 

Table 1: The Interdisciplinary Perioperative Pathway in the Dental Operating Room 
Phase Health 

Assistant 

Nursing Oral 

Surgery / 

Dentistry 

Health 

Informat

ics 

Laborat

ory 

Patient 

Care 

(Focus) 

Operation 

Principles 

Health 

Administratio

n 

Pre-

Operati

ve 

Schedules 

case; 

confirms pre-

op 

instructions/

NPO; 

prepares OR 

tray & 

equipment. 

Conducts 

pre-

anesthesi

a 

assessme

nt; starts 

IV 

access; 

reviews 

medical 

history 

with 

patient. 

Performs 

final 

surgical 

planning; 

obtains 

informed 

consent; 

determines 

medical 

clearance 

needs. 

EHR 

flags 

required 

pre-op 

labs/cons

ults; 

manages 

digital 

consent 

forms. 

Processe

s & 

reports 

pre-op 

labs 

(INR, 

HbA1c, 

etc.) per 

protocol. 

Anxiety 

reduction 

through 

clear 

communica

tion and 

setting 

expectation

s. 

Principles 

applied: 

Patient 

selection 

criteria; 

necessity of 

medical 

optimizatio

n. 

Manages 

accreditation 

requirements; 

oversees 

insurance 

verification & 

authorization. 

Intra-

Operati

ve 

Manages 

instrument 

turnover; 

maintains 

suction/irriga

tion; assists 

with 

positioning. 

Monitors 

anesthesi

a (vitals, 

airway); 

administ

ers drugs 

per 

protocol; 

documen

ts in real-

time. 

Leads 

surgical 

timeout; 

performs 

procedure; 

maintains 

sterile 

field. 

Electronic 

checklist 

ensures 

timeout 

completio

n; 

anesthesia 

record 

auto-

populates. 

N/A Physiologic

al safety; 

maintenanc

e of 

anesthesia 

depth for 

comfort. 

Enforces 

strict 

sterility, 

surgical 

timeout, 

and team 

communica

tion. 

Ensures 

compliance 

with safety 

and billing 

protocols in 

real-time. 

Immedi

ate 

Post-Op 

Assists with 

patient 

transfer to 

recovery; 

begins 

Manages 

airway 

recovery; 

monitors 

vitals; 

Assesses 

surgical 

outcome; 

provides 

post-op 

Documen

ts PACU 

scores 

(Aldrete, 

etc.); 

N/A Pain and 

nausea 

control; 

reassurance 

and 

Principles 

applied: 

Standardize

d handoff 

from OR to 

Tracks PACU 

throughput and 

resource use. 
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instrument 

decontaminat

ion. 

assesses 

pain/naus

ea; 

administ

ers 

medicati

ons. 

instruction

s to 

team/famil

y. 

integrates 

into 

patient 

record. 

comfort. PACU. 

Dischar

ge & 

Follow-

up 

Cleans and 

restocks OR 

for next case. 

Provides 

discharge 

educatio

n; 

confirms 

escort 

presence; 

makes 

follow-

up call 

(24-hr). 

Determine

s discharge 

readiness; 

outlines 

warning 

signs for 

complicati

ons. 

Automate

s 

discharge 

instructio

ns; 

triggers 

follow-up 

call 

reminder. 

N/A Empowerm

ent for self-

care; clear 

understandi

ng of red 

flags. 

Principles 

applied: 

Use of 

validated 

discharge 

criteria. 

Analyzes 

patient 

satisfaction 

and unplanned 

contact/readmi

ssion data for 

CQI. 

Integrating Disciplines into a Cohesive Safety 

Culture 

The high-reliability DOR is not merely a 

room where disciplines coexist; it is a system where 

their functions are interlocked like a precision 

mechanism (Stahl et al., 2020). A failure in one 

domain cascades through others: a lab delay 

(laboratory) causes a case cancellation, wasting 

surgical time (oral surgery) and nursing resources, 

disrupting the schedule (health 

assistant/administration), and frustrating the patient 

(patient care). Conversely, a robust system creates 

resilience. A nurse (nursing) using a capnography 

alert (via informatics) detects respiratory depression 

early, the surgeon (oral surgery) pauses, and the team 

follows a drilled emergency protocol (operation 

principles), preventing harm (Friedman et al., 2019).  

Significant integration challenges persist 

(Table 2 & Figure 2). Role ambiguity can occur, 

especially for health assistants performing tasks in a 

gray area between sterile processing and clinical care 

(Kim et al., 2019; Resnick et al., 

2016). Technological fragmentation is common, with 

dental practice management software, anesthesia 

monitors, and inventory systems often operating on 

separate, non-communicating platforms (Walji et al., 

2019). Furthermore, variable regulatory 

landscapes across states create confusion regarding 

supervision levels for anesthesia and the scope of 

practice for support staff, posing a constant challenge 

for administration (Simon et al., 2023). 

 
Figure 2: Integrated Perioperative Workflow and 

Safety Feedback Loop in the DOR 

 

Table 2: Critical Challenges and Interdisciplinary Solutions for DOR Optimization 
Systemic Challenge Risks & Consequences Interdisciplinary Mitigation Strategy 

Inconsistent Safety 

Culture 

Checklist fatigue, reluctance to 

speak up, preventable errors. 

Oral Surgery/Administration: Leadership must model and 

mandate psychological safety. All Team Members: Implement 

daily safety huddles and regular simulation training for 

emergencies (e.g., malignant hyperthermia, airway obstruction). 

Fragmented Health 

Information 

Incomplete medical history, 

missing lab results, medication 

errors. 

Health Informatics/Administration: Invest in an interoperable 

EHR platform that integrates medical history, dental charting, 

anesthesia records, and lab interfaces. Use HIITs (Health IT 

Integrators) if necessary. 

Inadequate 

Emergency 

Preparedness 

Delayed response to rare but 

critical events (e.g., anaphylaxis, 

cardiac arrest). 

Nursing/Oral Surgery/Health Assistant: Develop and 

regularly drill facility-specific emergency 

protocols. Administration: Ensure immediate availability of 

crash cart, reversal agents, and defined transfer agreements with 

a local hospital. 

Unclear Staffing & 

Competency 

Standards 

Scope-of-practice conflicts, task 

overload, inconsistent care 

quality. 

Health Administration/Nursing/Oral Surgery: Co-develop 

clear, written job descriptions and competency checklists for all 

roles (e.g., dental assistant vs. surgical tech vs. sedation nurse). 

Pursue certifications (DAANCE, ACLS). 

Financial Pressure 

vs. Safety Investment 

Corner-cutting on equipment, 

supplies, or staff training to 

Health Administration: Frame safety investments 

(accreditation, training, equipment) not as costs but as risk 
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control costs. mitigation and quality differentiation. Use data to demonstrate 

ROI from reduced complications and enhanced reputation. 

Conclusion and Future Directions 

The optimization of the dental operating 

room is a compelling test case for the future of 

specialized ambulatory surgery. This review 

demonstrates that its evolution from a procedural 

alcove to a high-reliability unit is an interdisciplinary 

project of the highest order. Excellence is forged at 

the intersection of technical dental skill, nursing 

vigilance, administrative acumen, and technological 

support, all unified by an unwavering commitment to 

patient-centered safety. 

The path forward requires concerted effort 

in several domains. First, the development 

of specialty-wide, evidence-based guidelines for 

DOR design, staffing, and emergency protocols, 

perhaps through collaborative efforts by oral surgery, 

dental anesthesiology, and nursing associations. 

Second, greater research focus on outcomes and 

safety metrics specific to the DOR setting, moving 

beyond anecdote to robust data. Third, educational 

innovation to train the next generation of oral 

surgeons not only in technique but in systems-based 

practice and team leadership. Finally, policy 

advocacy to align state regulations with the modern 

reality of high-acuity office-based surgery, ensuring 

consistent standards for licensure, accreditation, and 

reimbursement. 

By embracing this integrated model, the 

field of oral and maxillofacial surgery can lead the 

way in demonstrating that the highest standards of 

surgical safety and efficiency are not confined to 

hospital walls. The optimized DOR stands as a 

testament to what is possible when diverse disciplines 

coalesce around a shared vision: delivering 

transformative surgical care in a setting that is as safe 

as it is accessible, and as professional as it is 

compassionate. 
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