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Wisdom Tooth Surgery: A Two-Cycle Clinical Audit of Post-Operative Complications and Antibiotic Stewardship


Abstract
Introduction:
Wisdom tooth removal is one of the most frequently performed oral surgery procedures across primary and secondary care. Although it is generally safe, it can lead to complications such as pain, dry socket, and infection, often prompting antibiotic prescriptions. National guidelines advise against routine prophylactic antibiotics for simple extractions, yet prescribing practices differ. This study evaluated post-operative complication rates, antibiotic use, and adherence to established guidelines across two audit cycles with an educational intervention.
Aim:
This study assessed post-operative complications and antibiotic prescribing practices following third molar surgery in an oral and maxillofacial surgery (OMFS) unit. It also evaluated the impact of an educational intervention on clinical outcomes and antimicrobial stewardship (AMS) compliance.
Methods:
A retrospective two-cycle audit was conducted involving 707 third molar removals. Cycle 1 (September 2024–January 2025, n=447) was followed by an educational intervention at a departmental Quality, Safety and Patient Experience meeting. Cycle 2 (April–July 2025, n=260) assessed post-intervention outcomes. Data on post-operative complications, antibiotic prescribing patterns, and documentation quality were compared against national benchmarks.
Results:
Overall complication rates decreased from 15.6% to 9.2% between cycles, remaining below national thresholds and with no severe adverse events. The infection rate was exceptionally low (Cycle 1: 0.9%; Cycle 2: 0%). The antibiotic prescription achieved modest reduction in prescribing and marked improvement in documentation, with 100% compliance for recording intra-operative intravenous (IV) antibiotics in Cycle 2.
Conclusion:
Third molar surgery in this OMFS setting is safe, showing excellent outcomes. However, the relatively high antibiotic prescription rate highlights a continued AMS need. The minimal infection rates in more complex cases in our service strongly support the argument against routine prophylactic use in more simple extractions managed in primary care. Regular audit and targeted education, as demonstrated here, serve as powerful and readily transferable tools for general dental practitioners (GDPs) to improve patient safety and support national AMS goals.
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Introduction
The third molars, commonly known as wisdom teeth, usually erupt in late adolescence or early adulthood [1]. As the last teeth to emerge, there is often limited space left in the dental arch; this can hinder their eruption and result in impaction or partial eruption [1]. 
It is important to bear in mind that third molars contain well-recognised potential as a source of dental pulp stem cells [2]. Therefore, in the absence of pathology, retained third molars could hold future biological value. Wisdom teeth should be preserved where possible, and their removal should only be performed when clinically indicated [19]. According to the National Institute for Health and Care Excellence (NICE) guidelines, surgical removal criteria for third molars should be limited for patients with clear evidence of existing pathology. These include recurrent pericoronitis (more than two episodes), unrestorable caries, non-treatable pulpal or periapical involvement, periodontally compromised adjacent teeth, and orthodontic and orthognathic treatment planning [3]. Additional indications include internal or external resorption of the tooth or the adjacent teeth, cyst or tumour formation, or as part of pre-prosthetic/implant planning where future oral health may be compromised [3].
Third molar surgery is one of the most performed surgical procedures in both NHS primary and secondary care [4]. While it is generally safe, third molar surgery remains a challenging surgical procedure that poses risks to patients [5]. Sancar et al. quoted that the most common complications following third molar extraction include alveolar osteitis (“dry socket”), infection of the surgical site, post-operative haemorrhage, injury to the nerve, and fractures to the jaw [6]. To ensure patient safety and consistent care, various bodies such as the British Association of Oral and Maxillofacial Surgeons (BAOMS) and the Royal College of Surgeons of England (RCS England) establish benchmarks for acceptable complication rates [3, 7]. 
These standards are essential for clinical governance, guiding clinicians, allowing services to audit performance objectively, and ensuring that patient outcomes remain within nationally accepted safety standards. To provide safe and consistent care, we are committed to continuous quality improvement through clinical audits. 
In terms of managing surgical risks, the role of antibiotics in third molar surgical procedures is still a debated topic. Overprescription increases the possibility of adverse drug reactions and contributes to the emergence of antimicrobial resistance (AMR) globally [8, 9]. To address this concern, healthcare systems depend on Antimicrobial Stewardship (AMS). AMS is a crucial public health effort that promotes proper prescriptions of antibiotics. This means using the right drug, at the right dose, for the right duration, and only when genuinely needed [10].
Considering these AMS concerns, antibiotics should be prescribed only when there is a clear and absolute justification [10]. In dentistry, these commonly include:
· As an adjunct to definitive treatment in which there is an elevated temperature, evidence of systemic spread, local lymph node involvement, severe generalised swelling, cellulitis or severe localised swelling and trismus [10].
· Severe rapid-spreading dento-alveolar infections [10].
· To prevent acute sinusitis due to an oral-antral communication (OAC) [10].
· Where definitive treatment is deferred, such as in the case of a referral for specialist services.
This audit sought to:
1. Evaluate the incidence and nature of post-operative complications occurring after wisdom tooth removal at a secondary oral and maxillofacial surgery (OMFS) department.
2. Review antibiotic prescription and compliance with prescribing guidelines.
3. Assess the effect of an educational intervention presented at a departmental Quality, Safety and Patient Experience (QSPE) meeting on the rates of complications and AMS during a subsequent re-audit cycle.

Materials and Methods
This was a two-cycle, retrospective clinical audit conducted in a secondary OMFS unit. The two cycles allowed us to assess baseline practices in Cycle 1, implement an educational intervention, and then measure its impact in Cycle 2.
We included all patients who underwent wisdom tooth removal over the course of two separate periods: Cycle 1 ran from September 2024 to January 2025, comprising 447 cases. Cycle 2 ran from April 2025 to July 2025, including 260 cases. The second cycle followed an educational intervention delivered at a departmental QSPE meeting. 
Data Collection and Inclusion Criteria
Data were collected systematically from several document sources to ensure optimisation for completeness and allow for cross-verification. These included referral records, patient notes (both hard and soft copies), theatre records, and clinic letters.
Our inclusion criteria were specific: all patients undergoing wisdom tooth removal within the specified audit periods were included. We focused on recording data about post-operative complications and antibiotic use. Patients outside these specific timeframes were not included.
Audit Standards and Parameters
We assessed compliance against two sets of standards: complication benchmarks and AMS guidelines.
1. Complication Benchmarks
We referenced nationally recognised thresholds for third molar surgery complications, which served as our benchmark for acceptable outcomes:
· Alveolar Osteitis: up to 30% [3].
· Postoperative Infection: below 2% [5].
· Inferior Dental Nerve (also known as the Inferior Alveolar Nerve) Injury: 2–9% [5].
· Lingual Nerve Injury: about 0.5% [5].
· Jaw Fracture Risk: less than 1% [5].
2. Antimicrobial Stewardship Standard
The key reference standard for evaluating prescribing behaviour was national guidance advising against the routine use of prophylactic antibiotics for uncomplicated extractions [7]. We also assessed the completeness of records of intraoperative intravenous (IV) antibiotic use, which is crucial for surgical governance.
Intervention and Re-Audit Cycle
After analysing and presenting the findings from Cycle 1 at the departmental QSPE meeting, we delivered an educational intervention. This session reinforced guideline-based prescribing, reviewed AMS principles, and emphasised the requirement for consistent, complete documentation of all intraoperative IV antibiotics. We later evaluated Cycle 2 using the same criteria to ensure a direct comparison and assessment of the impact of the intervention. 
Results
Post-operative Complications
A complete dataset for 707 removals was compiled over the two audit cycles. In the first cycle (September 2024 to January 2025), 447 extractions were performed, with 70 cases (15.6%) developing post-operative complications. Pain unmanageable by analgesics was the most common issue (n = 28). This was followed by alveolar osteitis (n = 16), swelling (n = 10), and nerve damage (n = 7). Less common complications were infection (n = 4), post-operative bleeding (n = 2), restricted mouth opening (n = 2), and damage to adjacent teeth (n = 1). None of the patients required reoperation or hospital admission. These numbers fall within the expected range for third molar extractions as described by guidelines.
In the second cycle (April to July 2025), 260 removals led to only 24 cases (9.2%) experiencing post-operative complications, showing a significant decrease. Pain unmanageable by analgesics remained the leading sequelae (n = 11), followed by alveolar osteitis (n = 6) and nerve damage (n = 5). Swelling occurred in only 1 case, with no reports of infection, post-operative bleeding, restricted mouth opening, or damage to adjacent teeth. This reduction suggests a potential positive impact of the educational intervention and increased clinician awareness of best practice.
One patient experienced a significant event where the coronal portion of the wisdom tooth was swallowed during elevation attempts. The initial prompt treatment given was a chest X-ray to confirm the absence of aspiration. The procedure was completed successfully, and the patient reported satisfactory healing at the recall appointment. This incident, while not technically a complication of the surgery itself, underscores the importance of strict intraoperative protocols.
Overall, the second cycle demonstrated a safer post-operative profile. The incidence of complications is summarised in Table 1.
Antibiotic Prescribing
In the first cycle, a total of 125 cases (27.9%) received antibiotics. Of these, 115 cases were prescribed antibiotics peri-operatively or on discharge (To Take Out, TTO), while only 10 cases required antibiotics due to post-operative complications. IV antibiotic administration during surgery was documented only in 73% of surgical notes, making it difficult to establish the true extent of peri-operative antibiotic use. This incomplete documentation limits the ability to accurately evaluate prescribing behaviour and highlights the need for stronger clinical governance processes.
During the second cycle, 63 cases (24.2%) received antibiotics peri-operatively or as TTO. Notably, none of the patients were given antibiotics to treat post-operative complications. Documentation of intraoperative IV antibiotic use improved to full compliance (100%), reflecting a clear improvement in record-keeping following the QSPE educational intervention. The reduction in prescribing, although modest, aligns more closely with AMS recommendations and indicates an early behavioural shift among clinicians. A comparative summary of prescribing rates between audit cycles is provided in Table 2.
Table 1. Post-Operative Complications by Cycle
	Complication
	Cycle 1 (n=447)
	Cycle 2 (n=260)

	Total cases
	70 (15.6%)
	24 (9.2%)

	Pain unmanageable by analgesics
	28 (6.3%)
	11 (4.2%)

	Dry socket
	16 (3.6%)
	6 (2.3%)

	Swelling
	10 (2.2%)
	1 (0.38%)

	Nerve injury
	7 (1.6%)
	5 (1.9%)

	Infection
	4 (0.9%)
	0 (0%)

	Bleeding
	2 (0.45%)
	0 (0%)

	Restricted mouth opening
	2 (0.45%)
	0 (0%)

	Damage to adjacent teeth
	1 (0.22%)
	0 (0%)

	Severe complications
	0
	0




Table 2. Antibiotic Prescribing by Cycle
	Parameter
	Cycle 1 (n=447)
	Cycle 2 (n=260)

	Total cases of antibiotic prescription
	125 (27.9%)
	63 (24.2%)

	Peri-operative / TTO
	115 (25.7%)
	63 (24.2%)

	Prescribed for complication
	10 (2.2%)
	0 (0%)

	IV antibiotics documented
	73%
	100%



Discussion
Clinical audit is a fundamental component of clinical governance and quality improvement within healthcare. It involves healthcare professionals systematically reviewing the care they provide against evidence-based standards and using the findings to implement changes that improve service quality and patient outcomes. [11]. Within the field of dentistry, where variation exists in surgical technique, documentation practices, complication management, and antibiotic prescribing behaviours, audit plays a crucial role in highlighting unwarranted variation and promoting safe and consistent patient care [12]. National organisations such as NICE and Healthcare Quality Improvement Partnership (HQIP) have stressed the importance of regular audit and re-audit cycles to ensure adherence to best practice and to support AMS initiatives [13, 14].
The audit cycle is particularly valuable in surgical specialties, where outcomes are measurable and directly related to patient safety. Systematic reviews of complication rates and prescribing patterns help departments to benchmark their performance, identify areas needing improvement, and develop targeted educational interventions. Importantly, closing the audit cycle through re-auditing allows for an objective assessment of the impact of any interventions [15]. In the context of increasing concerns regarding AMR and rising expectations around patient safety and transparency, clinical audits remain a powerful and necessary tool for driving continuous improvement in all levels of dental care [16]. 
In regard to clinical outcomes, this two-cycle audit demonstrates that third molar surgery within our secondary OMFS service is safe, with complication rates consistently below national thresholds. The overall complication rate decreased from 15.6% to 9.2% between cycles. Importantly, no severe complications occurred, reinforcing the safety of these procedures under appropriate protocols. These findings align with existing literature, which has reported that most complications following third molar surgery are mild, self-limiting, and occur at rates broadly comparable to those observed here [3, 5]. Alveolar osteitis, for instance, is reported to occur in up to 9% of cases [3], and infection rates in contemporary studies typically fall below 2% [5], further contextualising the low rates of morbidity reported in this audit.
The significant reduction in the overall complication rate (from 15.6% to 9.2%) following the intervention is noteworthy. While it is not possible to attribute this decline definitively to the educational session alone without controlling for surgical difficulty, the timing seems to suggest that increased clinician awareness may have led to more meticulous surgical technique and clearer post-operative instructions. Given that complications like swelling and bleeding were absent in Cycle 2, these results strongly support the value of regular team review and reflection on surgical performance.
Conversely, antibiotic prescribing patterns revealed a discrepancy between practice and evidence-based recommendations. Despite very low infection rates (less than 1% in Cycle 1 and 0% in Cycle 2), approximately one-quarter of patients received antibiotics, predominantly as prophylaxis rather than for confirmed infection. This reflects current concerns in the literature [7, 10], where prophylactic antibiotic use in third molar surgery has repeatedly been shown to offer minimal or no clinical benefit in uncomplicated cases. Systematic reviews have concluded that the use of antibiotics do not meaningfully reduce infection, dry socket, or pain in routine extractions, and should be reserved for high-risk patients or those with established infection [7, 10]. It is, however, crucial to acknowledge that cases appropriately referred from primary to secondary care often involve more complex extractions with higher risk profiles, which may explain some discrepancies in antibiotic prescription rates. Clinicians might prescribe antibiotics out of caution, to meet patient expectations, due to established departmental culture, or when they perceive surgical complexity, especially in cases involving bone removal or prolonged operating time [9]. 
Regardless of the reasons, this variation persists despite clear national guidance and is directly linked to the growing challenge of AMR. The rationale for careful antibiotic use is well based on this public health risk [9]. In the context of third molar surgery, the key issue is whether the prescription is necessary and justified. Even one unnecessary dose contributes to the pool of resistant organisms within the patient's microbial flora [17, 18]. This means that non-essential prophylactic prescribing can threaten the future effectiveness of these same drugs when they are genuinely required for therapeutic use [18]. Therefore, AMS must be a key consideration when making prescribing decisions in these clinical situations. The QSPE educational intervention led to a modest but meaningful reduction in non-evidence-based antibiotic prescriptions, emphasising the value of audit-driven education in strengthening AMS.
[bookmark: _Int_VCZeXUxf]Accurate data is a crucial part of determining antimicrobial stewardship compliance. Inconsistent documentation of patient records and peri-operative antibiotic administration can obscure the true extent of antibiotic use, making it difficult to evaluate or monitor practice accurately. Therefore, the substantial improvement in documentation compliance (100% IV antibiotic record-keeping in Cycle 2) is of considerable value. Although the reduction in the total prophylactic prescription rate was modest (3.7%), achieving 100% documentation is a critical first step for a robust future AMS strategy. It provides the necessary data to now rigorously correlate documented indications (e.g., patient co-morbidities or surgical complexity) with the decision to prescribe prophylaxis. This allows for the development of a targeted local policy or risk assessment tool, ensuring that the prophylactic prescriptions are fully justified and evidence-based.
Although this audit was conducted in a hospital-based OMFS service, the insights gained here are very pertinent to general dental practitioners (GDPs). Many of these less complex extractions are performed in primary care, making the prescribing habits in this setting critical for national AMS efforts. Primary dental care clinicians account for 7.4% of all antimicrobial prescriptions in primary care settings [10], making the dental sector a key target for national AMS initiatives. The very low infection rates observed here (less than 1%), even in complex secondary care cases, strongly support the argument against routine prophylactic antibiotic use in simpler extractions often managed in primary settings [10]. 
To bridge this gap, primary care dental teams can conduct quarterly audits to evaluate their services. They may use similar parameters to this study to track antibiotic prescription rates and post-operative complications. The educational intervention model used in this audit can easily adapt for practice meetings, enabling teams to review their prescribing patterns, discuss challenging cases, and reinforce guideline-based decision-making in a supportive peer learning environment. GDPs can also compare their complication rates to the same national benchmarks used in this study, helping them to monitor the safety and quality of their surgical outcomes. By following these principles, all dental services can minimise unnecessary antibiotic use, combat antimicrobial resistance, and maintain high standards of patient safety without increasing complication risks.
The strengths of this audit are a large sample size (N=707), a two-cycle design that allows for assessment after an intervention, and the inclusion of all removal modalities and complexity levels. However, any retrospective data collection carries inherent limitations. Reliance solely on the information documented in patient records can introduce the possibility of information bias and under-reporting of minor complications, especially those managed solely by the patient or by primary care without feedback to the OMFS unit. Future studies could greatly benefit from prospective data collection using predefined forms that capture patient-reported outcome measures to further validate these findings.
Conclusion
Wisdom tooth removal in this secondary care setting was found to be safe with low complication rates and no severe adverse events. An educational intervention improved documentation and reduced unnecessary antibiotic prescribing while maintaining excellent clinical outcomes. These results highlight the value of regular audit and clinician education in promoting evidence-based practice.
Key learning points from this audit, such as regular auditing, consistent guideline adherence, and the use of targeted educational interventions, are readily transferable to primary dental settings. Implementing similar strategies in primary care, using national benchmarks for complications and routinely monitoring prescribing rates, can enhance patient safety and strengthen the national effort toward responsible antibiotic stewardship.
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