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ABSTRACT

Third molar extractions are among the most common surgical procedures performed
by oral surgeons, with indications ranging from therapeutic to orthodontic and
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prophylactic. However, the anatomical location and variability of wisdom teeth
contribute to a higher incidence of intraoperative and postoperative complications
compared to other tooth extractions. This study aims to analyze the existing
literature on interventions employed following third molar surgery, including oral
medications, topical agents, and emerging technologies such as ozone gel.
Analgesics, particularly the combination of paracetamol and ibuprofen, have
demonstrated superior efficacy in managing postoperative pain. Corticosteroids have
been shown to reduce inflammation and trismus, although their routine use remains
debatable due to potential side effects. Antibiotics administered perioperatively can
reduce infection rates, but their use must be weighed against the risks of microbial
resistance and adverse effects. Chlorhexidine mouthwash and gel have proven
effective in preventing alveolar osteitis, with gels offering the advantage of
prolonged medication release. Ozone gel appears promising in reducing postoperative
complications, but further research is needed. Evidence supporting the efficacy of
postoperative irrigation and cryotherapy is limited and inconsistent. A thorough
understanding of the risks and benefits associated with each intervention is crucial
for minimizing postoperative complications and optimizing patient outcomes
following third molar extractions.

1. Introduction

Extractions of third molars account for approximately 90% of the planned surgical
procedures performed by oral surgeons and constitute, on average, 37% of all
procedures carried out annually. The indications for wisdom tooth removal can be
categorized into therapeutic, orthodontic, and prophylactic. Therapeutic indications
often relate to complications with the eruption of impacted third molars, particularly
recurrent acute or chronic pericoronitis. Other therapeutic reasons include non-
restorable caries lesions, periodontal disease, neuralgic disorders, cysts, and tumors,
where the wisdom tooth is removed in conjunction with the pathological lesion.
Additionally, removal may be necessary when a mandibular wisdom tooth is located
along a fracture line, a procedure typically performed under general anesthesia and
hospital conditions, alongside fracture reduction and osteosynthesis. Prophylactic
extractions, on the other hand, may be carried out before prosthetic treatment to
prevent the eruption of these teeth beneath a denture plate (Shoshani-Dror et al.,
2018).

Acute inflammation, often accompanied by trismus, is a significant local
contraindication for the removal of lower third molars. Such inflammation can
hinder effective local anesthesia and complicate the extraction process, which is
frequently surgical. The location of wisdom teeth in the posterior oral cavity,
combined with anatomical variability, contributes to a higher incidence of
complications during and after their extraction compared to teeth from other groups.
Complication rates for wisdom tooth extractions are estimated to range between 3%
and 30% (Barbosa-Rebellato et al., 2011; Sayed et al., 2019; Sukegawa et al., 2018).
The proximity of critical anatomical structures such as the lingual and inferior
alveolar nerves, facial and inferior alveolar arteries, masticatory muscles, and
anatomical spaces (including the pterygomandibular, parapharyngeal, retro-, and
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submandibular spaces) further elevates the risk. In the case of upper wisdom teeth,
structures like the maxillary sinus, pterygopalatine, and infratemporal fossae are also
at risk (Candotto et al., 2019; Malkawi et al., 2011; Singh et al., 2014).

Intraoperative complications during third molar extractions may include damage to
the inferior alveolar nerve, which can occur during both anesthesia and extraction
(Shintani et al., 2019). Excessive force applied by the surgeon may result in fractures
of the wisdom tooth, damage to adjacent teeth, or fractures and luxation of the
mandible or maxillary tuberosity. Injuries to surrounding soft tissues and vascular
structures, leading to intraoperative or postoperative bleeding, are often attributable
to improper instrument handling. Serious complications include the displacement of
the tooth or its root into the maxillary sinus, pterygopalatine fossa, mandibular canal,
or soft tissues of the floor of the mouth. Particularly life-threatening situations, such
as tooth aspiration into the upper respiratory tract causing laryngeal spasm, though
rare, have been reported (Lutz et al., 2019; Shetty et al., 2019). Oroantral
communications observed after the extraction of upper third molars may have an
anatomical basis, necessitating appropriate diagnosis and treatment (Lewusz-
Butkiewicz et al., 2018).

Postoperative bleeding can occur from injuries to bone or soft tissues, with rare
instances of bleeding from the inferior alveolar artery. Hematoma formation during
the postoperative period may result from damage to the pterygoid venous plexus
after upper molar removal or tight wound suturing following surgical extraction of
lower molars. Hemorrhagic complications are often associated with the patient's
general health conditions, such as arterial hypertension or diabetes, as well as
medications that affect the hemostatic system (Singh et al., 2014; Zabojszcz et al.,
2019). Inflammatory complications, such as dry socket or inflammation of the
submandibular lymph nodes leading to abscess formation, are also common after
wisdom tooth extractions. If the inflammatory process extends to adjacent
anatomical spaces, it may affect areas such as the parapharyngeal space, skull base,
or mediastinum. In immunocompromised patients, there is an elevated risk of severe
complications, including phlegmon or bacterial osteomyelitis. The postoperative
period is frequently marked by transient trismus and reversible sensory disturbances
involving the lingual and inferior alveolar nerves (Azenha et al., 2014; Nguyen et al.,
2014; Tojyo et al., 2019).

In clinical practice, assessing the risks and benefits associated with third molar
extractions is a critical consideration for both patients and clinicians during the
decision-making process. Prior to any surgical procedure, it is essential that patients
receive comprehensive information regarding the advantages and disadvantages of
surgery, as well as the perioperative risks and potential postoperative complications,
including rare complications (Chen et al., 2021). Furthermore, although most
clinicians possess a thorough understanding of common complications, there is a
pressing need to enhance their awareness of less common complications. Such
knowledge is pivotal in enabling clinicians to identify these complications early,
ensuring timely and appropriate therapeutic interventions (Brauer, 2009). This
understanding is integral to optimizing the clinical management of third molar
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extractions.

The primary objective of this study is to analyze the existing literature on
interventions employed following third molar surgery. These interventions
encompass oral medications, topical agents, and emerging technologies, such as
ozone gel. Recently, additional randomized controlled trials and meta-analyses have
been conducted, enriching the overall body of evidence on this topic. A thorough
comprehension of the potential risks and benefits associated with each intervention
modality is crucial for effectively minimizing postoperative complication rates.

Postoperative interventions
Analgesics

Various analgesics are employed to manage postoperative pain and swelling
following the surgical extraction of impacted molar teeth. Paracetamol and non-
steroidal anti-inflammatory drugs (NSAIDs) are extensively utilized and are
considered standard by many practitioners. These medications may be used in
combination with opioids(Au et al., 2015) or corticosteroids (Bamgbose et al., 2005).
Their efficacy has been consistently demonstrated and they are routinely prescribed
(Wright, 2012).

Weil et al. conducted a systematic review of 21 high-quality trials and concluded that
paracetamol is a safe and effective drug for managing postoperative pain after third
molar removal (Weil et al., 2007). In a Cochrane review involving 2241 patients,
Bailey et al. reported that ibuprofen provided superior postoperative analgesia
compared to paracetamol (Bailey et al., 2014). Furthermore, a combination of
ibuprofen and paracetamol was found to be more effective than either drug alone
when assessed at 6 hours post-surgery. Participants taking the combination also had
a reduced likelihood of requiring rescue medication. This finding is consistent with
the review by Moore et al. of the Cochrane database, which compared 21 over-the-
counter analgesics and identified the combination of paracetamol (1000 mg) and
ibuprofen (400 mg) as more effective than either drug taken individually ( Moore et
al., 2015).

Current evidence also supports the addition of opioids for pain management
following third molar extractions. Au et al. conducted a meta-analysis of 10
analgesic combinations, involving 3521 subjects, and found that oxycodone
combined with ibuprofen demonstrated superior analgesic efficacy compared to
other combinations (Au et al., 2015). However, the effectiveness of weaker opioid
combinations, such as paracetamol/codeine, remains debated. Evidence suggests that
this combination is less effective than paracetamol/ibuprofen (P. A. Moore & Hersh,
2013). Smith et al. explored this issue through a systematic review in 2001,
analyzing two high-quality trials involving 77 patients, although the unbalanced
group sizes may have influenced the results (Smith et al., 2001). Macleod et al.
compared paracetamol with paracetamol/codeine, observing significantly lower pain
levels at 12 hours post-extraction in patients taking the combination (Macleod et al.,
2002). However, the current evidence supporting the use of paracetamol/codeine is
not as robust as that for paracetamol/ibuprofen.

The side effects of analgesics must also be considered. For opioids, common adverse
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effects include nausea, constipation, and the potential for drug abuse (Au et al.,
2015). NSAID users should be mindful of possible drug interactions, toxicity, and
risks of gastrointestinal, hematological, and renal disorders (Mutlu et al.,
2013).These adverse reactions must be carefully evaluated when prescribing
analgesics postoperatively (Ong & Seymour, 2003).

Corticosteroids

Corticosteroids have been employed in surgical settings for a considerable period,
primarily to reduce inflammation, with the added benefit of decreasing postoperative
nausea and vomiting (Sekhavat et al., 2015). Numerous studies have examined the
effects of corticosteroids in the perioperative management of dentoalveolar surgeries
(Alexander & Throndson, 2000). While reviews have demonstrated that
corticosteroids are generally safe when administered as a short course (Kim et al.,
2009; Ngeow & Lim, 2016), their routine use for preventing inflammatory
complications remains unsubstantiated.

Alexander et al. conducted a literature review on the effects of corticosteroid therapy
and confirmed the effectiveness of intravenous (i.v.), intramuscular (i.m.), and oral
(p.0.) administration routes in reducing inflammatory complications. They
recommended initiating corticosteroids before surgery, administering higher doses,
and continuing the treatment through the first and second postoperative days.
However, they also highlighted potential side effects, such as adrenal suppression,
gastrointestinal disturbances, exacerbation of psychosis, increased infection risk, and
interference with the immune system. These risks suggest that corticosteroids should
be reserved for selected cases (Alexander & Throndson, 2000).

Markiwicz et al. performed a review and meta-analysis focusing on whether
perioperative corticosteroid administration could reduce pain, trismus, and edema
after third molar surgeries. Their analysis included 12 studies and revealed that
corticosteroids effectively reduced edema and trismus during both the early (1-3
days) and late (>3 days) postoperative periods. However, they could not conclusively
determine their effect on pain, as most studies measured analgesic dosage rather than
using a visual analogue scale. For edema and trismus, reductions of 0.6 mm and 4.1
mm, respectively, were noted, which, while statistically significant, may lack clinical
relevance. The authors also pointed out the variability in study designs and
emphasized the need for larger-scale research to determine the optimal drug, timing,
and dosing of corticosteroids (Markiewicz et al., 2008).

A systematic review by Herrera-Briones et al. assessed 28 studies, including those
with preoperative and postoperative corticosteroid administration. They concluded
that corticosteroids significantly reduced inflammation and trismus, with the
parenteral route administered prior to surgery being the most effective for reducing
inflammation. However, a full meta-analysis was not feasible due to the
heterogeneity of the trials, which was a significant limitation. Conclusions regarding
timing and route of administration were drawn from specific trials rather than being
generalized across the studies (Beirne, 2013; Herrera-Briones et al., 2013).

Kim et al. reviewed nine studies examining the effect of corticosteroids following the
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removal of bilateral impacted third molars (Kim et al., 2009). Eight of these studies
showed that corticosteroids significantly reduced swelling compared to controls.
However, significant variability was observed in the routes and timing of
administration as well as in methods for assessing facial swelling. The authors
concluded that corticosteroids should be administered at doses equivalent to 300 mg
cortisol (e.g., 60 mg prednisone) and continued for 3-5 days to maximize benefits, as
swelling typically peaks 48-72 hours post-surgery, and single-dose corticosteroids
generally do not remain effective beyond 24 hours. They further recommended
restricting corticosteroid use to complex oral surgeries involving moderate to severe
trauma.

Overall, research indicates that corticosteroids can statistically reduce swelling and
trismus following third molar surgeries. However, the reductions observed in many
studies are relatively minor and may lack clinical significance. Corticosteroids'
efficacy in reducing postoperative nausea and vomiting is well-established. Their use
can be beneficial in selected cases where significant surgical trauma or the risk of
excessive edema is anticipated, but it must be balanced against the potential risks and
side effects associated with these drugs.

Antibiotics

The perioperative use of antibiotics offers another approach to reducing
inflammatory complications. Antibiotic prophylaxis is well-established for specific
surgical procedures such as joint replacement and the prevention of infective
endocarditis. However, its role in routine third molar surgery remains less definitive
(Fenton & Piecuch, 2012).

Studies on the use of antibiotics in this context present conflicting results. Variations
in study design, types of antibiotics used, and their administration routes complicate
critical appraisal. A meta-analysis by Ren and Malmstrom (2007) examined 16
clinical trials with 2,932 patients, concluding that preoperative antibiotics reduced
the incidence of alveolar osteitis by 6.1% and wound infection by 4% (Ren &
Malmstrom, 2007). The number needed to treat (NNT) was 25 to avoid one
complication. Similarly, Susarla et al. (2003) observed a comparable benefit and
suggested the administration of antibiotics both preoperatively and postoperatively
for 27 days (Susarla et al., 2011).

In 2012, a Cochrane review by Lodi et al. analyzed 18 clinical trials involving 2,456
healthy patients undergoing impacted third molar extraction. This review found that
antibiotics administered either before or immediately after surgery reduced infection
rates by 70% and alveolar osteitis rates by 38% (Lodi et al., 2012). These findings
translated to an NNT of 12 to prevent one infection and 38 to avoid one case of
alveolar osteitis. However, they also reported that 21 patients would need to be
treated to cause one minor adverse reaction. Based on the low infection risk in
healthy young adults, increased adverse effects, and the potential for antibiotic
resistance, the authors did not support the routine use of antibiotics in healthy
individuals undergoing third molar extractions.

The most recent meta-analysis by Ramos et al. included 22 studies, reporting an
overall NNT of 14 to prevent one infection episode. However, this review largely
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examined regimens involving antibiotics administered an hour before surgery, with
only one trial focusing on postoperative antibiotics (Ramos et al., 2016). That trial,
which investigated amoxicillin/clavulanate, found it effective in reducing
inflammatory complications but recommended its use only for selected cases
(Arteagoitia et al., 2005).

Overall, evidence indicates that antibiotics administered at or before third molar
surgery can reduce the rates of alveolar osteitis and infection. Nevertheless, given
that most post-surgical infections are minor, the risks of microbial resistance, adverse
effects, and costs must be carefully weighed. Additionally, there is limited evidence
supporting postoperative antibiotic use in healthy patients undergoing routine third
molar extractions.

Antibacterial Mouthwashes

Antibacterial mouthwashes offer localized action at surgical sites and provide
mechanical debridement. Generally, they are cost-effective and associated with
fewer side effects. They are available over the counter, eliminating the need for
prescriptions or follow-up clinic visits, thus reducing costs for both patients and
clinicians. However, patient adherence to mouthwash protocols can be a limitation.

A variety of commercial mouthwashes have been evaluated in the literature,
including formulations with benzydamine hydrochloride, essential oils,
cetylpyridinium chloride, sodium benzoate, triclosan, oxygenating agents, povidone-
iodine, peroxidase, and fluoride (Farah et al., 2009). Despite their antimicrobial
activity, chlorhexidine is considered the gold standard due to its efficacy in reducing
plaque, broad-spectrum activity against oral aerobes and anaerobes, tolerability, and
lack of bacterial resistance (Quintas et al., 2015). The use of warm saline as a
mouthwash has also been suggested, with claims of bacteriostatic effects and
promotion of healing via vasodilation at the extraction site. However, studies
comparing its efficacy to chlorhexidine have consistently favored the latter (Caso et
al., 2005; Yengopal & Mickenautsch, 2012).

A 2005 meta-analysis by Caso et al. reviewed the prevention of alveolar osteitis
using chlorhexidine after third molar extractions. The study compared preoperative
rinsing, combined preoperative and postoperative rinsing, and a control group.
Despite variability in study designs and potential confounders, the analysis provided
strong evidence supporting chlorhexidine use. The authors found that postoperative
use of chlorhexidine mouthwash for seven days significantly reduced alveolar
osteitis, while single-day preoperative rinsing was not statistically significant (Caso
et al., 2005).

Hedstrom and Sjogren systematically reviewed 32 randomized controlled trials and
concluded that 0.12% chlorhexidine rinsing both preoperatively and for seven days
postoperatively had significant preventive effects on alveolar osteitis after lower
third molar removal (Hedstrém & Sjégren, 2007).

Further support comes from a Cochrane review by Daly et al., which analyzed 21
trials involving 2,570 participants. This review found that chlorhexidine mouthwash
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at concentrations of 0.12% and 0.2% both before and after extractions prevented
approximately 42% of dry sockets. The NNT varied based on the control prevalence
of dry sockets: 232, 47, and eight for rates of 1%, 5%, and 30%, respectively (Daly
etal., 2022).

While chlorhexidine is effective, it is not without side effects. Common issues
include tooth staining, increased calculus formation, mucosal irritation, and taste
alterations (Silvestri & McEnery-Stonelake, 2013). More severe hypersensitivity
reactions, including anaphylaxis, have also been reported. Practitioners should be
aware of these potential adverse effects when recommending chlorhexidine
(Pemberton & Gibson, 2012).

Topical Gels

Topical gels containing antimicrobial agents are directly applied to postoperative
surgical sites. Unlike mouthwashes, topical gels can provide prolonged medication
release, allowing for more targeted action on the alveolus and improved
bioavailability. Furthermore, gels can be applied immediately following tooth
extraction, whereas mouthwashes are often avoided within the first 24 hours to
minimize the risk of clot disruption (Minguez-Serra et al., 2009).

A randomized controlled trial by Hita-lglesias et al. compared the efficacy of
chlorhexidine gel and chlorhexidine mouthwash. Participants followed a
postoperative protocol of twice-daily use for seven days. The study found a 30%
reduction in the incidence of alveolar osteitis in the chlorhexidine gel group, which
reported an incidence rate of 7.5%, compared to 25% in the chlorhexidine rinse
group. The authors attributed the reduced incidence in the gel group to the sustained
release of chlorhexidine achieved through daily application (Hita-lglesias et al.,
2008).

Minguez-Serra et al. conducted a meta-analysis examining both chlorhexidine
mouthwash and gels, incorporating 12 trials with varying concentrations and dosing
regimens. The findings indicated that 0.2% chlorhexidine gel applied every 12 hours
for one week after third molar surgery was the most effective in reducing the
incidence of alveolar osteitis (Minguez-Serra et al., 2009). However, a meta-analysis
by Zhou et al. reported no significant differences between chlorhexidine mouthwash
and gel, though it confirmed the efficacy of chlorhexidine gel compared to placebo
or no treatment. On average, the use of 0.2% chlorhexidine gel reduced alveolar
osteitis risk by 62% after mandibular third molar extraction (Zhou, 2008).

Recently, ozone gel has been suggested as another beneficial option after third molar
surgery. Ozone, a potent oxidant, has broad antimicrobial properties, enhances
oxygen metabolism, induces enzyme activation, and stimulates the immune response
(Filipovic-Zore et al., 2011). These effects reduce postoperative infection risks,
improve tissue regeneration, and promote faster wound healing (Nogales et al.,
2008).

A randomized controlled trial by Sivalingam et al. compared ozone gel (Aqua
Ozone, Akaroa, New Zealand) to systemic antibiotics in 66 patients. The results
demonstrated significant reductions in pain, swelling, and trismus among patients
treated with ozone gel, with no significant adverse effects (Sivalingam et al., 2017).
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The evidence supports the use of chlorhexidine gel for reducing alveolar osteitis after
surgery. While ozone-containing gels appear promising, further high-quality
randomized controlled trials are necessary to confirm their efficacy. Practitioners
should also consider the higher costs associated with gels compared to traditional
mouth rinses.

Irrigation

Irrigation involves the delivery of a fluid stream to wash or debride a surgical site. In
third molar surgery, irrigation is typically used postoperatively to manage alveolar
osteitis. The process is thought to remove necrotic debris or food particles, which
may otherwise contribute to inflammation and pain (Blum, 2002). Patients with
alveolar osteitis are often provided with plastic syringes equipped with curved tips
for home irrigation using saline or chlorhexidine. They are instructed to maintain
socket cleanliness until debris no longer accumulates. Despite the intuitive appeal of
this method, scientific evidence supporting its efficacy remains limited. A Cochrane
review by Daly et al. concluded that there is insufficient evidence to endorse any
existing treatments for dry socket (Daly et al., 2022).

Ghaeminia et al. published a 2016 study examining postoperative irrigation
performed by patients at home (Ghaeminia et al., 2017). Their trial involved 333
third molar sites, comparing irrigation with tap water using a Monoject syringe
(Tyco Healthcare/Kendall, Mansfield, MA, USA) to no intervention. Results showed
a significant reduction in inflammatory complications, including alveolar osteitis,
among the irrigation group. However, 42% of patients failed to comply with
irrigation instructions, and the study did not compare irrigation with rinsing alone.
Despite these limitations, the findings suggest that irrigation could be a cost-effective
and accessible method for reducing inflammatory complications following third
molar surgery.

Cryotherapy

The application of ice to the extraoral site of surgery is a straightforward and widely
favored technique among clinicians. The cooling effect is believed to cause
vasoconstriction, reducing postoperative swelling, and to lower nerve conduction
velocity, thereby providing analgesia (Gelesko et al., 2011). Several studies have
demonstrated the effectiveness of cryotherapy in minimizing postoperative swelling
and pain (Gelesko et al., 2011; Laureano Filho et al., 2005).

However, its utility in managing impacted third molars remains contentious. Van der
Westhuijzen et al. found no scientific evidence to support the routine use of ice packs
in oral and maxillofacial surgery (van der Westhuijzen et al., 2005). Their study
noted only a slight, statistically insignificant reduction in swelling among patients
who applied ice continuously for 24 hours post-surgery compared to untreated
controls. Similarly, Zandi et al., in a split-mouth study, did not observe significant
differences in postoperative inflammatory complications (Zandi et al., 2016).
Greenstein's review also reached inconclusive findings regarding the clinical benefits
of cryotherapy (Greenstein, 2007).
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Although ice application can rapidly cool the cutaneous layer of the mandibular
angle, its effects diminish significantly at depths of 2—3 cm, limiting its impact on
deeper anatomical structures (Gelesko et al., 2011). Prolonged ice application can
also be harmful, potentially leading to tissue damage through sustained
vasoconstriction, ischemia, and capillary thrombosis (Sortino & Cicciu, 2011).
Factors such as the type of cryotherapy (e.g., crushed ice, ice packs, chemical gel
packs, or devices like Hilotherm), duration of application, and the amount of
compression applied can contribute to variability in study results.

While physiological principles suggest that cryotherapy should produce favorable
outcomes, the current evidence base is inconsistent. As with dry socket management,
clinical practice often precedes scientific validation. Further trials and meta-analyses
are needed to establish the efficacy of cryotherapy following third molar surgery.

2. Conclusion

The extraction of third molars, a common surgical procedure, carries potential risks
of complications, necessitating careful consideration of postoperative interventions
to optimize patient outcomes. The reviewed evidence highlights a range of
approaches, including pharmacological and non-pharmacological methods, each with
its specific benefits and limitations.

Analgesics remain the cornerstone of pain management, with combinations of
ibuprofen and paracetamol proving most effective. The adjunct use of opioids or
corticosteroids should be reserved for select cases due to their potential adverse
effects. Antibiotics, although beneficial in reducing alveolar osteitis and infection
rates, should be judiciously prescribed to minimize the risks of resistance and side
effects. Antibacterial mouthwashes and topical gels, particularly those containing
chlorhexidine, offer targeted prevention of alveolar osteitis, with topical gels
showing enhanced efficacy through prolonged release mechanisms.

Irrigation, while promising as a low-cost intervention for maintaining socket
hygiene, requires further validation through robust studies. Cryotherapy, although
widely practiced, presents inconsistent evidence, emphasizing the need for
standardized protocols and additional research. Emerging treatments like ozone gels
show potential but demand more extensive clinical trials to confirm their safety and
efficacy.

In conclusion, the selection of postoperative interventions following third molar
surgery must balance efficacy with potential risks. Tailored approaches, informed by
robust clinical evidence and patient-specific factors, are essential for minimizing
complications and ensuring optimal recovery.
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