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Abstract  
Sedation and anesthesia for dental and head-and-neck procedures take place in shared, anatomically constrained airways, 

frequently outside conventional operating rooms, and involve pediatric, geriatric, and oncologic patients who carry elevated 

risk. Complications such as hypoxemia, airway obstruction, aspiration, bleeding, delayed swallowing recovery, and 

communication failures are often preventable. This narrative review synthesizes evidence published between 2017 and 2025 on 

interprofessional strategies that strengthen safety, focusing on laboratory monitoring, radiological technology, nursing, 

physiotherapy, dentistry, and health administration systems. The literature indicates that structured teamwork, standardized 

monitoring including capnography, risk-stratified preoperative testing, imaging-informed airway planning, early-warning 

surveillance, prehabilitation and early rehabilitation, and governance that supports training, staffing, and incident learning are 

the most consistent contributors to risk reduction. An integrated model and implementation priorities are proposed, together 

with research gaps in outcome measurement, equity, and digital integration. 
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______________________________________________________________________________________________

Introduction  

Patient safety in anesthesia has improved substantially 

over recent decades, yet harm associated with health 

care remains a major global burden. A systematic 

review and meta-analysis estimated that roughly one 

in twenty patients experiences preventable harm 

across care settings, with a considerable proportion of 

this harm being severe or contributing to death 

(Panagioti et al., 2019). The World Health 

Organization has responded with a global action plan 

that frames safety as a system property requiring 

policy, culture, and cross-disciplinary engagement 

rather than the vigilance of individual clinicians alone 

(World Health Organization [WHO], 2021). The 

economic case is equally compelling, because 

avoidable harm consumes a large share of health 

expenditure and erodes institutional capacity 

(Slawomirski & Klazinga, 2022). Reflecting on two 

decades of progress since the landmark report on 

medical error, Bates and Singh (2018) argued that 

safety gains are most durable when organizations 

combine reliable processes, measurement, and 

teamwork. 

Dental and head-and-neck procedures present a 

distinctive safety profile. The surgeon, dentist, or 

proceduralist and the anesthesia provider compete for 

access to the same airway, so that mouth, jaw, 

pharynx, larynx, and neck may simultaneously be the 

operative field and the route of oxygenation. 

Pathology, prior radiotherapy, trismus, tumor 

distortion, and fragile dentition complicate 

laryngoscopy and ventilation. Many dental 

interventions are delivered in ambulatory or office-

based environments where emergency resources, 

laboratory support, and imaging are less immediately 

available than in hospital theatres. At the same time, 
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children requiring dental rehabilitation under sedation 

or general anesthesia and older adults with 

polypharmacy and multimorbidity represent 

populations with narrow physiological reserve (Coté 

& Wilson, 2019; Ashley et al., 2018). 

The closed-claims and consensus literature repeatedly 

identifies airway-related events, inadequate 

monitoring, and failures of communication as 

recurring contributors to serious morbidity (Joffe et 

al., 2019; Cook & Harrop-Griffiths, 2019). These are 

not purely technical failures. They arise at the 

interfaces between professions: when a laboratory 

abnormality is not escalated, when imaging findings 

that predict a difficult airway do not reach the 

anesthesia team, when a nurse's observation of subtle 

deterioration is not acted upon, or when postoperative 

rehabilitation needs are not anticipated. A review of 

interprofessional collaboration confirms that 

structured collaborative interventions can improve 

professional practice and, in some contexts, patient 

outcomes, although effects depend on the quality of 

implementation (Reeves et al., 2017). Meta-analytic 

evidence also shows that better teamwork is associated 

with better clinical performance and fewer adverse 

events (Schmutz et al., 2019). 

Much of the existing literature, however, examines 

professions in isolation. Guidelines for sedation, 

airway management, imaging, nursing surveillance, 

rehabilitation, and organizational governance are 

produced by separate communities, and few syntheses 

show how these contributions converge in a single 

patient pathway. The aim of this narrative review is 

therefore to integrate recent evidence (2017–2025) on 

how laboratory monitoring, radiological technology, 

nursing, physiotherapy, dentistry, and health 

administration systems can jointly reduce 

complications in sedation and anesthesia for dental 

and head-and-neck procedures, and to propose a 

practical framework for implementation. 

2. Review Approach 

This study follows a narrative review design, which is 

appropriate when the objective is conceptual 

integration across heterogeneous literatures rather 

than the pooling of effect sizes. Searches were 

conceptualized across major biomedical databases for 

publications from 2017 to 2025 using combinations of 

terms relating to procedural sedation, dental 

anesthesia, head-and-neck surgery, airway 

management, patient safety, interprofessional 

collaboration, laboratory testing, radiology, nursing, 

physiotherapy, and health system governance. Priority 

was given to clinical practice guidelines, consensus 

statements, systematic reviews, meta-analyses, large 

observational studies, and authoritative policy 

documents. Seminal older work was referenced only 

when needed to contextualize current standards. 

Evidence was appraised qualitatively for relevance, 

methodological quality, and applicability to dental and 

head-and-neck settings. Where evidence originated in 

other surgical populations, such as abdominal surgery 

or general ward care, its transferability is stated 

explicitly, because extrapolation is a recurring 

limitation in this field. Findings were organized by 

professional domain and then synthesized into an 

integrated model. Because a narrative approach does 

not employ formal risk-of-bias scoring or quantitative 

synthesis, conclusions should be interpreted as 

informed expert integration rather than definitive 

effect estimates. 

3. The Risk Landscape in Dental and Head-and-Neck 

Sedation and Anesthesia 

3.1 Physiological and procedural hazards 

Sedation exists on a continuum, and patients can 

progress unintentionally from minimal sedation to 

deep sedation or general anesthesia, losing protective 

reflexes and adequate ventilation. Contemporary 

practice guidelines emphasize that anyone 

administering sedation must be able to recognize and 

rescue a patient from a deeper level than intended, and 

that monitoring should be proportionate to the depth 

achieved (Homma et al., 2020). For pediatric patients, 

guidance stresses continuous observation by a person 

dedicated to monitoring, appropriate fasting and risk 

assessment, and readiness to manage airway 

compromise (Coté & Wilson, 2019). 

Opioids and sedative-hypnotics depress ventilatory 

drive and upper airway tone, which is especially 

hazardous when the airway is shared with a surgical 

field. In a large prospective observational trial, 

continuous capnography and oximetry helped identify 

patients at risk of opioid-induced respiratory 

depression on inpatient wards, illustrating how 

physiological monitoring can reveal hypoventilation 

that intermittent checks miss (Khanna et al., 2020). 

Patients with obstructive sleep apnea represent a 

particular concern, and dedicated guidance 

recommends tailored preoperative identification, 

careful opioid use, and enhanced postoperative 

monitoring (Memtsoudis et al., 2018). 

3.2 Airway complexity and the burden of preventable 

events 

Analyses of closed claims have shown that difficult 

tracheal intubation continues to produce serious 

injury, and that unanticipated difficulty, repeated 

attempts, and delayed use of rescue strategies are 

common themes (Joffe et al., 2019). Updated national 

and international guidance stresses planning before 

induction, explicit communication of a primary and 

rescue strategy, and preparation for front-of-neck 

access when anticipated difficulty exists (Apfelbaum 

et al., 2022; Law et al., 2021). For patients with 

tumors, radiation fibrosis, or limited mouth opening, 

awake tracheal intubation is a core technique, and 

structured guidance exists for its safe performance 

(Ahmad et al., 2020). Such plans depend on 

information generated outside the anesthesia team, 

including imaging descriptions of airway anatomy and 

oncologic staging. 
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Capnography deserves special emphasis. Reviews of 

airway-related deaths argue that continuous waveform 

capnography would have prevented a considerable 

share of avoidable events by providing early 

recognition of obstruction, displacement, or apnea 

(Cook & Harrop-Griffiths, 2019). International 

monitoring standards now treat capnography as an 

essential component of care during anesthesia and 

recovery (Klein et al., 2021), and a Cochrane review 

found that adding capnography to standard monitoring 

during procedural sedation improved detection of 

respiratory depression in emergency settings (Wall et 

al., 2017). The global standards for safe anesthesia 

practice similarly define minimum requirements for 

personnel, equipment, and monitoring that apply 

irrespective of resource level (Gelb et al., 2018). 

3.3 Developmental and perioperative considerations in 

children 

Children undergoing dental rehabilitation represent a 

large share of sedation and anesthesia exposure in 

dentistry. Concerns about anesthetic neurotoxicity in 

the developing brain have prompted extensive 

investigation. Narrative synthesis suggests that brief, 

single exposures are unlikely to produce clinically 

meaningful deficits, although uncertainty remains 

regarding prolonged or repeated exposure 

(Andropoulos, 2018). A population-based cohort 

found no strong evidence that single exposures to 

anesthesia were associated with a decline in overall 

neuropsychological outcomes, while noting some 

differences in specific domains after multiple 

exposures (Warner et al., 2018). For safety planning, 

these findings support avoiding unnecessary or 

repeated anesthetics, consolidating treatment where 

clinically appropriate, and investing in prevention and 

behavioral management, a task that places dentistry at 

the center of risk reduction. Cochrane evidence on 

sedation for children undergoing dental treatment 

further highlights heterogeneity among agents and the 

need for standardized outcomes (Ashley et al., 2018). 

3.4 Why interprofessional failure matters 

The Swiss cheese model of accident causation remains 

a useful lens for these events. Harm occurs when 

weaknesses in several defensive layers align, whether 

these lie in preoperative assessment, equipment, 

supervision, communication, or organizational policy 

(Wiegmann et al., 2022). Teamwork science adds that 

high-performing teams share mental models, use 

closed-loop communication, monitor one another, and 

adapt to changing demands (Rosen et al., 2018). 

Figure 1 illustrates how each professional domain 

forms a protective layer around the patient and how 

coordination across layers reduces the likelihood of 

aligned failures. 

Figure 1. Interprofessional layers of protection 

against preventable harm in dental and head-and-neck 

sedation and anesthesia (conceptual model adapted 

from the Swiss cheese perspective; Wiegmann et al., 

2022). 

 
4. Domain-Specific Contributions to Safety 

4.1 Dentistry: risk prevention, patient selection, and 

procedural coordination 

Dentists and oral and maxillofacial teams are often the 

first to assess the patient and therefore shape the entire 

risk trajectory. Several contributions are central. First, 

preventive care and behavioral guidance reduce the 

need for sedation or general anesthesia in the first 

place, which is the most effective way to eliminate 

anesthetic risk, particularly in children (Ashley et al., 

2018; Andropoulos, 2018). Second, careful patient 

selection ensures that those with significant 

comorbidity, anticipated airway difficulty, or complex 

medication regimens are directed to settings with 

appropriate resources. Guidance on pediatric sedation 

stresses structured pre-sedation evaluation, informed 

consent, and clear criteria for the provider and facility 

(Coté & Wilson, 2019). 

Third, dentists contribute to intraprocedural safety 

through the management of the shared airway. 

Packing, suction, isolation, and the use of throat 

protection reduce aspiration of debris, irrigants, or 

fragments, and the proceduralist must communicate 

clearly when intervention affects ventilation. For 

patients with obstructive sleep apnea or craniofacial 

abnormalities, dentists may identify anatomical risk 

markers and contribute to preoperative planning 

(Memtsoudis et al., 2018). Fourth, in head-and-neck 

oncology, dental teams manage pre-radiotherapy 

extractions and oral rehabilitation, and they follow 

patients for trismus, osteoradionecrosis, and infection, 

all of which influence later anesthetic access. Trismus, 

in particular, is a recognized sequela of head-and-neck 

cancer treatment that can restrict mouth opening and 

complicate laryngoscopy (Loh et al., 2017). 

Finally, dental professionals must be competent in 

emergency response. Where sedation is provided in a 

dental office, immediate availability of oxygen, 

suction, airway adjuncts, monitoring, reversal agents, 

and personnel trained in basic and advanced life 

support is a prerequisite rather than an option, in line 

with global and national standards (Gelb et al., 2018; 

Klein et al., 2021). The interprofessional model 

suggests that the dentist's role is not merely to await 

anesthetic safety from the anesthesia provider but to 

co-own the pathway: selecting suitable patients, 

sharing airway information, and engaging in team 

briefings and debriefings. 
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4.2 Laboratory monitoring: risk stratification, 

bleeding, and metabolic safety 

Laboratory services contribute to safety before, 

during, and after the procedure. The central principle 

in contemporary guidance is that testing should be 

targeted to clinical need rather than performed 

routinely. Cardiovascular guidelines for non-cardiac 

surgery encourage risk-based use of biomarkers and 

electrocardiography according to surgical risk and 

patient characteristics (Halvorsen et al., 2022). Over-

testing generates false positives, delays, and cost 

without improving outcomes, while under-testing in 

patients with relevant comorbidity can miss 

modifiable risk. 

Three laboratory domains are especially relevant. The 

first is hematological status. Anemia and iron 

deficiency are common in patients with head-and-neck 

cancer and are associated with worse perioperative 

outcomes, and consensus guidance recommends early 

detection and treatment as part of patient blood 

management (Muñoz et al., 2017). The second is 

hemostasis. Dental extractions and head-and-neck 

surgery can cause substantial bleeding in patients 

taking anticoagulants, antiplatelet agents, or with 

hepatic impairment, and bleeding into the airway can 

be rapidly life-threatening. European guidelines on 

severe perioperative bleeding support structured 

assessment, point-of-care viscoelastic testing where 

appropriate, and transfusion protocols driven by 

laboratory data (Kietaibl et al., 2023). The third 

domain is glycemic and metabolic control. 

Perioperative hyperglycemia is associated with 

infection and delayed healing, and updated 

recommendations support targeted screening, 

monitoring, and treatment pathways (Duggan et al., 

2017). 

The interprofessional dimension is the critical 

element. A laboratory result is only protective if it 

reaches the right person at the right time. Critical-

value reporting, defined turnaround times for urgent 

testing, and integration of results into the preoperative 

checklist convert laboratory information into action. 

Laboratory scientists can also support point-of-care 

testing governance, ensuring that devices used in 

clinics are calibrated, quality-controlled, and 

interpreted correctly. Perioperative standards of 

complication definition, such as those developed for 

pulmonary and other endpoints, give laboratories, 

clinicians, and administrators a common vocabulary 

for auditing outcomes (Abbott et al., 2018). Table 1 

summarizes the specific contributions of each 

professional group. 

Table 1. Interprofessional contributions to safety in dental and head-and-neck sedation and anesthesia 

Domain Primary safety 

contribution 

Key actions Representative evidence 

Dentistry Prevention, patient 

selection, shared-

airway management 

Behavioral guidance; risk screening; 

isolation and suction; emergency 

competence; pre-radiotherapy dental 

care 

Ashley et al. (2018); 

Coté & Wilson (2019); 

Loh et al. (2017) 

Laboratory 

monitoring 

Risk stratification and 

detection of metabolic 

or hemostatic risk 

Targeted testing; anemia and glycemic 

optimization; coagulation and point-of-

care testing; critical-value escalation 

Kietaibl et al. (2023); 

Muñoz et al. (2017); 

Duggan et al. (2017) 

Radiological 

technology 

Anatomical risk 

mapping and 

procedural guidance 

Airway and tumor imaging review; 

cone-beam CT; contrast and MRI 

safety; radiation stewardship; AI-

assisted reporting 

Kaasalainen et al. 

(2021); American 

College of Radiology 

(2015); Hosny et al. 

(2018) 

Nursing Continuous 

surveillance, rescue, 

and communication 

Capnography and early-warning scores; 

sedation monitoring; PONV control; 

structured handover 

Gerry et al. (2020); Gan 

et al. (2020); Müller et al. 

(2018) 

Physiotherapy Prevention of 

pulmonary, 

functional, and 

swallowing 

complications 

Prehabilitation; breathing and 

mobilization; trismus, shoulder, and 

swallowing rehabilitation 

Boden et al. (2018); 

Hutcheson et al. (2017); 

Loh et al. (2017) 

Health 

administration 

Systems, culture, 

staffing, and learning 

Standards and credentialing; staffing; 

incident reporting; audits; simulation; 

equipment governance 

WHO (2021); 

Braithwaite et al. (2017); 

Kruk et al. (2018) 

4.3 Radiological technology: anatomical risk mapping 

and imaging safety 

Radiological technology provides the anatomical map 

on which anesthetic planning depends. In head-and-

neck procedures, computed tomography, magnetic 

resonance imaging, and ultrasound characterize tumor 

extent, airway narrowing, vascular relationships, and 

the presence of extrinsic compression. When such 

images are reviewed prospectively by the anesthesia 

team, they can inform the decision between asleep and 

awake intubation, the choice of airway device, and the 

need for surgical airway readiness, consistent with 
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recommendations that the plan for an anticipated 

difficult airway be formulated before induction 

(Apfelbaum et al., 2022; Law et al., 2021; Ahmad et 

al., 2020). 

In dentistry, cone-beam computed tomography has 

become widely used for implant planning, impacted 

teeth, pathology, and craniofacial assessment. An 

updated review describes the technique's capabilities, 

the importance of justification and optimization, and 

the variability of radiation dose across devices and 

protocols (Kaasalainen et al., 2021). For sedated 

patients, this emphasizes that the radiographer's role 

includes dose stewardship, positioning that is safe for 

a sedated or anesthetized patient, and rapid acquisition 

to minimize time under sedation. Children, in 

particular, require attention to the principle of keeping 

exposure as low as reasonably achievable. 

Sedation for imaging itself is a safety domain. 

Magnetic resonance environments constrain access to 

the patient and require MRI-conditional monitoring 

and equipment, so that radiographers, nurses, and 

anesthesia providers must share screening procedures 

and emergency plans. Where contrast media are used, 

institutional guidance addresses risk assessment for 

allergic-like reactions and renal considerations, 

premedication decisions, and treatment algorithms for 

adverse reactions (American College of Radiology, 

2015). These processes depend on pre-procedure 

screening data supplied by laboratory services, such as 

renal function, which is an example of the cross-

domain information flows that interprofessional 

models aim to secure. 

Emerging digital tools may add further value. 

Artificial intelligence in radiology has demonstrated 

potential for automated segmentation, detection, and 

quantitative feature extraction that may support 

reporting efficiency and airway or tumor assessment 

(Hosny et al., 2018). Their safe use in perioperative 

workflows will require validation, transparency, and 

clear accountability, themes that fall within health 

administration. A final contribution lies in 

intraprocedural and postprocedural imaging, for 

instance to confirm positioning, detect complications 

such as aspiration or pneumothorax, or evaluate 

swelling. Radiographers who understand the clinical 

context can help prioritize urgent studies and 

communicate critical findings promptly, closing the 

loop between image acquisition and patient care. 

4.4 Nursing: continuous surveillance, rescue, and 

communication 

Nurses are the professional group with the most 

continuous contact with the sedated or recovering 

patient, and their observations frequently provide the 

earliest warning of deterioration. In sedation, the 

monitoring nurse or dedicated observer is responsible 

for assessing level of consciousness, respiratory 

pattern, oxygenation, ventilation, hemodynamics, and 

pain, and for escalating promptly when thresholds are 

crossed. Guidance on moderate and pediatric sedation 

requires a trained individual whose sole task is patient 

monitoring and who is able to initiate rescue (Homma 

et al., 2020; Coté & Wilson, 2019). Combined with 

continuous capnography, nursing observation 

provides a layered defense against unrecognized 

hypoventilation (Cook & Harrop-Griffiths, 2019; 

Klein et al., 2021). 

Early-warning systems extend this surveillance into 

recovery and ward care. A systematic appraisal of 

early-warning scores found that, although many tools 

exist and several are widely implemented, 

methodological quality and validation vary 

considerably, which means that nurses and 

administrators should select tools suited to their 

population and verify performance locally (Gerry et 

al., 2020). Escalation pathways that empower nurses 

to call for senior or anesthetic help without fear of 

hierarchy are as important as the scoring tool itself, 

because a score that is not acted upon has no protective 

value. For patients at risk of opioid-induced 

respiratory depression, continuous monitoring with 

capnography and oximetry may be justified in selected 

groups (Khanna et al., 2020). 

Nurses also lead on several complication-prevention 

bundles. Postoperative nausea and vomiting is a 

common cause of distress and, in head-and-neck and 

oral surgery, may increase the risk of bleeding, wound 

stress, and aspiration. Consensus guidelines 

recommend risk stratification and multimodal 

prophylaxis, tasks that nurses implement and audit at 

the bedside (Gan et al., 2020). Airway protection, 

positioning, oral care, suction, and tracheostomy or 

drain management are further nursing responsibilities 

with direct safety consequences, particularly in free-

flap and oncologic head-and-neck surgery, where 

enhanced recovery recommendations emphasize 

standardized nursing care elements across the pathway 

(Dort et al., 2017). 

Communication is the final and perhaps most 

underestimated nursing contribution. A systematic 

review of the SBAR handover tool found that 

structured communication was associated with 

improvements in patient safety outcomes and 

communication quality, although study designs were 

heterogeneous (Müller et al., 2018). In dental and 

head-and-neck pathways, handovers occur between 

the clinic, the imaging suite, the operating room, 

recovery, and the ward or home, and each transition is 

a point at which information about airway difficulty, 

laboratory abnormalities, sedation response, and 

rehabilitation needs can be lost. Finally, nurse staffing 

is itself a safety variable. A systematic review found 

that lower nurse staffing is associated with more 

omissions of necessary care, such as monitoring and 

mobilization (Griffiths et al., 2018), which links the 

bedside to the organizational decisions discussed in 

Section 4.6. 
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4.5 Physiotherapy: preventing pulmonary, functional, 

and swallowing complications 

Although physiotherapists do not administer sedation, 

their work shapes how well patients tolerate it and how 

quickly they recover. A major contribution is the 

prevention of postoperative pulmonary complications. 

A pragmatic multicentre randomized trial of 

preoperative physiotherapy before upper abdominal 

surgery, combining education with breathing 

exercises, evaluated whether such preparation reduces 

postoperative pulmonary complications, and it 

remains one of the most direct trial investigations of 

this approach in a surgical population (Boden et al., 

2018). Although this evidence derives from abdominal 

rather than head-and-neck surgery, the physiological 

rationale is relevant for patients with chronic lung 

disease, smoking history, or reduced reserve 

undergoing prolonged head-and-neck procedures, and 

it should be interpreted as plausible but not definitive 

transfer. Standardized definitions of pulmonary 

endpoints allow such interventions to be audited 

consistently (Abbott et al., 2018). 

Prehabilitation and early mobilization are core 

components of enhanced recovery. Reviews of 

enhanced recovery after surgery describe multimodal 

pathways that include preoperative counseling and 

optimization, minimized fasting, opioid-sparing 

analgesia, and early mobilization, and report 

reductions in complications and length of stay across 

surgical specialties (Ljungqvist et al., 2017). 

Consensus recommendations specific to major head-

and-neck surgery with free-flap reconstruction 

adapted these principles, giving a role to rehabilitation 

professionals in early mobilization, airway clearance, 

and function (Dort et al., 2017). 

Head-and-neck physiotherapy and allied rehabilitation 

address specific functional sequelae. Trismus, which 

reduces mouth opening, can arise after surgery or 

radiotherapy and affects oral hygiene, eating, dental 

treatment, and airway access, and a systematic review 

has documented its prevalence and measurement 

across treatment modalities (Loh et al., 2017). Early 

jaw-stretching and mobility programs may therefore 

be considered both functional therapy and anesthetic 

risk-reduction, since improved mouth opening can 

facilitate future laryngoscopy. Shoulder dysfunction 

after neck dissection, cervical stiffness, and 

lymphedema are further areas where physiotherapists 

provide specialized care. Swallowing safety is another 

critical area, and dysphagia and aspiration are major 

drivers of pneumonia after head-and-neck treatment. 

Standardized instrumental grading systems, such as 

the dynamic imaging grade of swallowing toxicity, 

allow clinicians, radiographers, and speech-language 

therapists to describe swallowing physiology in a 

common language (Hutcheson et al., 2017). 

Physiotherapists collaborating with swallowing 

specialists and nurses contribute to chest 

physiotherapy, positioning, and respiratory training 

that lower the consequence of aspiration events. 

In the interprofessional model, physiotherapy should 

be engaged before the procedure for risk assessment 

and prehabilitation, during the perioperative period 

through early mobilization, and after discharge 

through structured rehabilitation. When physiotherapy 

is introduced only after complications arise, its 

preventive potential is lost. 

4.6 Health administration systems: governance, 

culture, and learning 

Health administration systems determine whether the 

contributions of individual professions are reliable, 

reproducible, and sustained. The WHO global action 

plan identifies policy and leadership, safety culture, 

workforce capability, risk management, patient 

engagement, and learning systems as strategic pillars 

(WHO, 2021). In anesthesia specifically, international 

standards describe minimum requirements for 

facilities, equipment, monitoring, and personnel, and 

administrators are responsible for ensuring that these 

standards are met in every location where sedation is 

delivered, including dental clinics and imaging suites 

(Gelb et al., 2018). Because the global quality agenda 

stresses that poor-quality care now accounts for more 

deaths than lack of access in many low- and middle-

income settings, safety investment is inseparable from 

health-system strengthening (Kruk et al., 2018). 

Several administrative domains are particularly 

important. The first is credentialing and competency 

maintenance. Sedation and airway skills decay 

without practice, so recurring simulation, advanced 

life-support training, and supervised experience are 

required. Interprofessional education frameworks 

provide a structure for shared competencies in values 

and ethics, roles and responsibilities, communication, 

and teamwork, and they are intended to prepare 

professionals to work together before they meet at the 

bedside (Collaborative, 2023). The second domain is 

staffing and workload. Adequate nurse staffing and 

protected time for monitoring and handover are 

preconditions for surveillance (Griffiths et al., 2018). 

The third domain is culture and organizational 

learning. A systematic review found that more positive 

organizational and workplace cultures, including 

leadership engagement and teamwork climate, are 

associated with better patient outcomes (Braithwaite et 

al., 2017). Incident reporting, structured debriefing, 

and open review of near misses transform individual 

events into system improvement, and the Swiss cheese 

perspective helps leaders look beyond individual 

blame to the latent conditions that allowed failure 

(Wiegmann et al., 2022). The fourth domain is 

information systems and equipment governance: 

electronic records that make laboratory values, 

imaging findings, and airway alerts visible at the point 

of care; maintenance schedules for monitors, 

capnographs, and difficult-airway carts; and 

standardized checklists for facilities that deliver 

sedation. Finally, economic analysis supports 

investment, since preventing harm is generally cost-
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effective compared with treating complications 

(Slawomirski & Klazinga, 2022). 

5. An Integrated Interprofessional Model 

The preceding sections show that each profession 

contributes a necessary but insufficient layer of 

protection. Figure 2 proposes an integrated pathway 

that follows the patient through five phases: referral 

and screening, preoperative optimization and 

planning, the procedure, recovery, and rehabilitation 

and follow-up. At each phase, specific information 

flows between professions: dental risk assessment 

feeds laboratory and imaging requests; laboratory and 

imaging results inform the anesthesia and airway plan; 

nursing observations during and after the procedure 

trigger rescue; and rehabilitation outcomes feed back 

into future risk assessment. Health administration 

systems form the enabling environment, providing 

standards, staffing, data infrastructure, and learning 

loops. 

Figure 2. Integrated interprofessional pathway 

showing the main contribution of each profession at 

each phase of care, supported by health administration 

systems. 

 
Three design principles underpin the model. The first 

is shared situational awareness. The use of team 

briefings before the procedure, with explicit 

discussion of airway plan, bleeding risk, imaging 

findings, emergency roles, and equipment, supports 

shared mental models, a mechanism identified as 

central to high-performing healthcare teams (Rosen et 

al., 2018). The second is redundancy through diverse 

monitoring: clinical observation, pulse oximetry, 

capnography, and early-warning scores overlap so that 

no single failure leaves the patient unprotected (Klein 

et al., 2021; Gerry et al., 2020). The third is closed-

loop information transfer, in which each critical data 

point, such as an abnormal coagulation result or a 

radiological airway finding, has a defined recipient, a 

time frame, and a confirmation of receipt. These 

principles are consistent with evidence that team 

processes are associated with performance and clinical 

outcomes (Schmutz et al., 2019) and that structured 

collaborative interventions can improve care when 

implemented well (Reeves et al., 2017). 

The model also supports risk-tiered pathways. Low-

risk patients undergoing minimal or moderate sedation 

in appropriate settings may follow streamlined 

pathways with limited testing and standard 

monitoring. Higher-risk patients, such as those with 

significant comorbidity, obstructive sleep apnea, 

anticipated difficult airway, prior head-and-neck 

radiotherapy, anticoagulation, or young age with 

extensive treatment needs, should be triaged to 

settings with anesthesia-led care, enhanced 

monitoring, and access to laboratory, imaging, and 

critical care support (Memtsoudis et al., 2018; 

Apfelbaum et al., 2022; Halvorsen et al., 2022). Figure 

3 presents a continuous improvement cycle that 

administrators can use to sustain the model through 

measurement, audit, feedback, and revision. 

Figure 3. Continuous improvement cycle for 

sustaining the interprofessional safety bundle through 

governance and audit. 

 
6. Implementation Priorities 

Translating the model into practice requires 

prioritization, because resources, personnel, and 

regulatory contexts differ. Table 2 outlines 

implementation priorities, responsible professions, 

and suggested indicators. The proposed indicators are 

not validated benchmarks; they are candidate 

measures that institutions can adapt, and their 

selection should follow local epidemiology and 

available data. Combining process indicators, such as 

compliance with capnography or briefing completion, 

with outcome indicators, such as unplanned airway 

intervention or pulmonary complications, helps 

distinguish adoption from effect. 

Table 2. Implementation priorities, responsible professions, and candidate indicators 

Priority Lead and partner 

professions 

Suggested actions Candidate indicators 

Standardized 

monitoring 

Anesthesia, nursing, 

dentistry, 

administration 

Continuous capnography and 

oximetry for all sedation; 

dedicated monitor; equipment 

checks 

Percentage of cases with 

capnography; unplanned 

oxygen desaturation events 
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Priority Lead and partner 

professions 

Suggested actions Candidate indicators 

Risk-based 

preoperative 

pathway 

Dentistry, 

laboratory, 

anesthesia 

Targeted testing; anemia, 

glycemia, and anticoagulant plans; 

critical-value escalation 

Cancellations due to missed 

results; time from critical value 

to action 

Imaging-informed 

airway planning 

Radiology, 

anesthesia, surgery 

Prospective review of airway 

imaging; documented primary and 

rescue plan; awake intubation 

criteria 

Percentage of high-risk cases 

with documented plan; 

unanticipated difficult airway 

rate 

Structured 

communication 

Nursing, all clinical 

teams 

Pre-procedure briefing; SBAR 

handover; debriefing 

Briefing compliance; 

handover-related incidents 

Early rehabilitation Physiotherapy, 

nursing, speech 

therapy 

Prehabilitation; early 

mobilization; trismus and 

swallowing programs 

Pulmonary complication rate; 

length of stay; mouth-opening 

change 

Governance and 

learning 

Administration, all 

professions 

Credentialing; staffing standards; 

simulation; incident review; audit 

cycles 

Staff completing simulation; 

incident reports reviewed; 

action closure rate 

Successful implementation also depends on how 

change is introduced. Leadership commitment, local 

champions from several professions, protected 

training time, and feedback of audit data are repeatedly 

described as facilitators, while hierarchy, workload, 

and fragmented information systems act as barriers 

(Braithwaite et al., 2017; Bates & Singh, 2018). 

Interprofessional education delivered in simulation, 

with realistic scenarios such as a can't-intubate-can't-

oxygenate event in a dental chair, provides a safe 

environment for rehearsing role clarity and 

communication (Collaborative, 2023). Equity 

considerations should also be explicit: low-resource 

clinics and rural facilities may lack capnography, 

laboratory access, or imaging, and global standards 

offer a framework for minimum safe provision and for 

phased improvement (Gelb et al., 2018; Kruk et al., 

2018). 

7. Research Gaps and Future Directions 

Several gaps limit confident recommendations. First, 

high-quality interprofessional trials focused 

specifically on dental and head-and-neck sedation are 

scarce, and much of the supporting evidence is 

extrapolated from general surgical or inpatient 

populations (Boden et al., 2018; Khanna et al., 2020). 

Second, outcome definitions remain inconsistent; 

wider adoption of standardized perioperative 

endpoints would permit comparison across institutions 

and settings (Abbott et al., 2018). Third, the 

contribution of nursing staffing, physiotherapy, and 

laboratory turnaround to anesthetic outcomes in dental 

and head-and-neck pathways has rarely been 

measured directly. Fourth, evaluation of digital tools, 

including artificial intelligence-assisted imaging 

interpretation and electronic early-warning systems, 

requires prospective validation and attention to bias, 

interpretability, and workflow integration (Hosny et 

al., 2018; Gerry et al., 2020). Fifth, patient and family 

perspectives, particularly those of parents of children 

undergoing dental rehabilitation, are under-

represented in safety research. Finally, 

implementation science studies are needed to identify 

which components of interprofessional bundles 

produce the greatest benefit per unit of resource, which 

is essential for settings with limited capacity. 

8. Limitations 

This review has limitations inherent in the narrative 

design. The search was not systematic, no formal risk-

of-bias assessment or quantitative synthesis was 

performed, and selection of sources may reflect 

reviewer judgment. Much of the evidence derives 

from guidelines and consensus statements, whose 

recommendations may rest on indirect or low-

certainty evidence. The restriction to 2017–2025 may 

have excluded earlier foundational studies, and the 

integrated model and candidate indicators are 

conceptual proposals that require empirical testing. 

Findings should be applied with attention to local 

regulation, resources, and patient populations. 

9. Conclusion 

Safety in sedation and anesthesia for dental and head-

and-neck procedures is best understood as an 

emergent property of coordinated systems rather than 

the sum of individual competencies. Dentistry reduces 

exposure and shares ownership of the airway; 

laboratory monitoring detects hematological, 

hemostatic, and metabolic risk; radiological 

technology maps anatomy and protects patients during 

imaging; nursing provides continuous surveillance, 

rescue, and communication; physiotherapy prevents 

pulmonary, functional, and swallowing complications; 

and health administration provides the standards, 

staffing, culture, and learning loops that make these 

contributions reliable. The evidence reviewed 

supports standardized monitoring including 

capnography, targeted risk-based testing, imaging-

informed airway planning, structured communication, 

early rehabilitation, and governance that supports 

competence and learning. Institutions should adopt 

these elements as an integrated package, measure both 

process and outcome, and share results so that the 
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evidence base specific to this high-risk interface 

continues to grow. 
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