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Abstract:

Introduction: Third molars pose a significant clinical problem due to their late eruption and
the associated lack of space in the dental arch, which often results in their malposition or
impaction. From the point of view of dental surgery, the close proximity of third molars to
important anatomical structures, such as the mandibular canal, is of particular importance. Such
relationships affect the degree of difficulty of the procedure and increase the risk of post-
operative complications. The aim of this study is to analyse complications occurring after third
molar extraction, with particular emphasis on factors contributing to their development and

recommended methods of prevention, based on scientific literature.

Purpose of work: The aim of this study was to analyse the most common complications
occurring after the extraction of third molars, with particular emphasis on their incidence,
etiological factors, and risk determinants. Additionally, the paper focuses on methods of
prevention and management of post-extraction complications based on a review of current
scientific literature. The analysis was intended to support clinical decision-making and improve
patient safety and comfort during and after third molar surgery.

Material and methods: This study is a narrative review of the scientific literature concerning
complications following third molar extraction. The analysis included textbooks and peer-
reviewed articles in the fields of oral surgery and maxillofacial surgery. Literature sources
addressed anatomical considerations, classification systems of impacted third molars,
epidemiology of post-operative complications, risk factors related to the patient, tooth, and
surgical procedure, as well as preventive and therapeutic strategies. No original clinical or
experimental data were collected.

Results: Wisdom tooth extraction carries a significant risk of post-operative complications, the
nature and frequency of which depend on many factors related to both the patient and the
position of the tooth or the course of the procedure itself. Proper planning of the procedure,
selection of the appropriate extraction technique and the dentist's experience are of great
importance in reducing the risk of complications. Individualisation of treatment and the
application of minimally invasive surgery principles form the basis of current clinical
recommendations Prevention of complications following third molar extraction plays a key role
in reducing the frequency and severity of post-operative discomfort and improving patient
comfort. Further clinical studies should focus on identifying risk factors for complications
following third molar extraction in order to obtain more conclusive clinical findings. It is also
important to evaluate the effectiveness of modern, minimally invasive surgical techniques and
preventive methods. In addition, studies comparing different preventive and educational
strategies for patients, which could reduce the incidence of complications and improve post-
operative comfort, would be useful.

Keywords: third molars; wisdom tooth extraction; post-extraction complications; alveolar
osteitis; impacted teeth; oral surgery; risk factors; prevention



CHARACTERISTICS OF THIRD MOLARS

Upper wisdom teeth are the most variable in shape in the dentition, which reflects their vestigial
nature. The most common forms have three cusps on the occlusal surface — two buccal and one

palatal.

Lower wisdom teeth are less variable than upper ones, most often having four cusps on the
occlusal surface, although their outline is less distinct than that of upper eighth teeth. These are

the teeth most often affected by impaction. [1]

Epidemiological studies estimate the retention rate of third molars at 9.5-68%. [2]

Various classifications of eighth tooth retention are described in the literature. [2]

One of the most commonly used tools for assessing the difficulty of the procedure is Winter's
classification, based on the angle of inclination of the long axis of the impacted tooth, which
allows the technique of the procedure and the potential risk of complications to be predicted.

[3]

Vertical retention

The long axes of the seventh and eighth lower
teeth are parallel

Mesial-angular retention

The long axes of the seventh and eighth lower
teeth converge in the coronoradial direction

Cheek-tongue retention

The long axis of the eighth tooth at the level
of the roots of the seventh tooth runs in the
anterior-posterior direction, where the crown
is turned buccally

Horizontal retention

The long axes of the seventh and eighth lower
teeth are perpendicular

Distal-angular retention

The long axes of the seventh and eighth lower
teeth converge in the direction of the root

Reverse retention

The eighth tooth is positioned with its crown
facing downwards, with various variations in
the inclination of the tooth's long axis

Fig 1. Winter's classification describing the

retention of lower third molars, taking into

account the inclination of the long axes of the teeth.

According to Winter's classification, the greatest difficulty in the procedure is encountered with

mesial-angular retention. [2]



The assessment of extraction difficulty is supplemented by the Pella and Gregory classification,
which takes into account the position of the third molar in relation to the mandibular ramus and
the occlusal plane. [4]

Vertical positions

Level A The occlusal surface of the lower eighth tooth at or above the occlusal line

Level B The occlusal surface of the lower eighth tooth below the occlusal line, but
above the neck of the lower seventh tooth

Level C The occlusal surface of the lower eighth tooth below the neck of the lower
seventh tooth

Position taking into account the amount of space between the distal surface of the seventh
tooth and the anterior surface of the mandibular ramus

Class | Sufficient space to extract the lower eighth tooth

Class Il The crown of the lower eighth tooth is wider than the amount of space available
between the distal surface of the lower seventh tooth and the anterior surface
of the mandibular ramus

Class 1l Complete lack of space for the eighth tooth

Fig 2. Classification according to Pell and Gregory. Describes the position of lower
wisdom teeth based on the depth of their position in the mandible and the amount of space
between the distal surface of the second molar and the anterior margin of the mandibular
ramus.

According to the classification by Pell and Gregory, the greatest difficulty of the procedure is
encountered at level B and class II.

Position a Class A according to the Pella and Gregory classification.

The occlusal surface of the retained upper eighth tooth is at the level of the
occlusal surface of the upper seventh tooth.

Position b Class B according to the Pella and Gregory classification.

The occlusal surface of the retained upper eighth tooth is below the occlusal
surface of the upper seventh tooth, but above its neck.

Position ¢ Class C according to the Pella and Gregory classification.

The occlusal surface of the impacted upper eighth tooth is below the neck of
the upper seventh tooth, but above 5 of its root.

Position d Class C according to the Pella and Gregory classification.




The occlusal surface of the impacted upper eighth tooth adheres to the apical
part of the root of the upper seventh tooth.

Position e Class C according to the Pella and Gregory classification.

The occlusal surface of the retained upper eighth tooth adheres to the apices
of the roots of the upper seventh tooth.

Fig 3. Archer’s classification of the depth of the retained upper wisdom tooth in relation
to the second upper molar.

The presence of a connection to the maxillary sinus adds an additional difficulty to the removal
of an impacted upper molar. [2]

The use of both classification systems in treatment planning allows for a more precise
assessment of the degree of difficulty of the procedure and increases the safety of the surgical
procedure. [5]

THE MOST COMMON COMPLICATIONS AFTER EXTRACTION AND METHODS
OF TREATMENT

1. Dry socket.

Post-extraction alveolar osteitis (AO), commonly referred to as ‘dry socket’, is one of the most
common complications following tooth extraction. Its incidence is most often reported to be
between 0.5% and 5%, but there are reports in the literature indicating significantly higher
values. [6,7] This condition manifests itself as persistent, moderate to severe pain in the area of
the extracted tooth, which often requires multiple follow-up visits for treatment and relief. The
most widely accepted concept of AO pathogenesis is the fibrinolytic theory, according to which
the blood clot in the alveolar socket breaks down or is lost. As a result, the bone tissue in the
extraction socket becomes exposed. [7] The treatment of alveolar inflammation is primarily
local, consisting of daily rinsing of the alveolar socket with saline or sodium bicarbonate
solution and protecting the alveolar socket from irritants. In addition, dressings can also be used,
which, in addition to protecting the alveolar socket, have analgesic and anti-inflammatory
properties and promote granulation. These include, for example, Peruvian balsam, Alveogyl or
the most popular preparation, Nipas. [2]

2. Infectious complications.

Soft tissue infections are one of the most common complications following surgical removal of
third molars. They may involve periodontal tissues, oral mucosa, and in more advanced cases,
also the intermuscular spaces of the face and neck. Factors predisposing to their development
include difficult anatomical conditions, partial tooth retention, long surgery time, and poor oral
hygiene in the postoperative period. [8,9] The most commonly observed symptoms of infection
are increasing pain, soft tissue swelling, redness, elevated body temperature, and trismus. A
clinical examination may reveal the presence of purulent contents in the alveolar socket area or
oozing discharge. Untreated infections can lead to general complications such as osteomyelitis
or the spread of infection to anatomical spaces in the head and neck. [9,10] Treatment includes
proper preparation of the extraction site, drainage in the presence of an abscess, and targeted or
empirical antibiotic therapy. It is also crucial to educate the patient on following post-operative
recommendations, which significantly reduces the risk of soft tissue infections. [8,11]



Abscesses are a form of purulent infection that can spread to neighbouring tissues, both towards
the superficial layers of the mucosa or skin and to the deep fascial spaces of the face and neck.
Spontaneous drainage of abscesses onto the surface of the mucosa or skin with pus secretion
occurs only in some cases. The development of purulent infections is influenced by many
factors related to both microorganisms and the patient, such as the nature and location of the
wound, its extent and depth, the possibility of contamination with exogenous material, the
degree of tissue perfusion, the general health and functioning of the patient's immune system,
as well as the number and virulence of microorganisms. Since surgical procedures involving
third molars are not sterile procedures, postoperative infections are usually bacterial in
aetiology, involving both aerobic and anaerobic microorganisms. [12]

3. Neurological complications.

The most serious surgical complications include damage to the inferior alveolar nerve (IAN)
and lingual nerve (LN), which can result in permanent sensory disturbances. The incidence of
these complications is approximately 0.35% for IAN and 0.69% for LN, respectively. [13]
Another possible complication of lower wisdom tooth extraction is secondary damage to the
lingual nerve (LN) caused by displacement of the tooth into adjacent anatomical spaces, such
as the parapharyngeal, pterygoid, sublingual or submandibular spaces. Displacement to the
submandibular space is most common [14]. This phenomenon is most often the result of
excessive pressure during the procedure, insufficient clinical and radiological assessment, a
technically inappropriate surgical approach, and the individual anatomical characteristics of the
patient. [15,16] latrogenic injuries to the inferior alveolar nerve should be treated depending on
the severity of the injury, the time of diagnosis and the individual characteristics of the patient.
In the case of mild neuropraxia injuries, conservative treatment is usually used, including the
administration of corticosteroids and non-steroidal anti-inflammatory drugs (NSAIDSs), while
monitoring the patient's condition. [17] In the case of more serious injuries such as axonotmesis
or neurotmesis, microscopic surgical treatment is a priority. In the case of avulsion injuries
without tension, closed nerve reconstruction is recommended, while in the case of larger defects,
nerve grafting is necessary, most often using the sural nerve or the great auricular nerve. [18]

4. Bleeding.

Bleeding is a common symptom immediately after tooth extraction and usually resolves
spontaneously within the first few hours after the procedure. However, abnormal or prolonged
bleeding can be a significant complication that requires clinical intervention. In some studies,
the incidence of bleeding complications after third molar extraction was approximately 0.4%
of all cases, although this may vary depending on the population and study methodology. [19]
Excessive bleeding after surgery can lead to haematoma formation, soft tissue tension, trismus
and, in rare and severe cases, airway obstruction and significant deterioration in the patient's
general condition. [20] Factors that increase the risk of bleeding after extraction include
traumatic procedures, difficult removals, diseases that impair blood clotting, and the use of
anticoagulants or antiplatelet drugs. [21] Bleeding from local causes is stopped with locally
acting haemostatic agents. The most commonly used include: oxidised cellulose, haemostatic
gelatin sponge, thrombin, calcium alginate. In addition, it is advisable to recommend that the
patient rinse their mouth with a 10% tranexamic acid solution 4 times a day for a week after the
procedure. In the case of systemic bleeding, treatment is selected based on the exact cause of
the bleeding. However, the most common options are prothrombin complex concentrate, fresh
frozen plasma, cryoprecipitate, or platelet concentrate. [2]



5. Delayed healing.

Delayed wound healing is a relatively rare complication after wisdom tooth removal, most often
associated with infection, poor oral hygiene or immune system disorders in the patient. It
manifests itself as prolonged pain, redness, swelling and delayed closure of the tooth socket.
Risk factors include smoking, diabetes and previous radiation treatment in the oral cavity.
[22,23]

6. Other.

Trismus, commonly known as lockjaw, occurs as a complication after extraction and is
temporary. It is a defensive reaction of the body or a pathological symptom resulting from
overloading the masticatory muscles or excessive force applied by the operator. It resolves
spontaneously, and magnesium supplementation should be considered in cases of prolonged
muscle contracture. Swelling and pain after extraction under normal conditions are a natural
reaction of the body to surgery. They subside a few days after the procedure, and in the case of
a prolonged condition, they subside after taking small doses of non-steroidal anti-inflammatory
drugs (NSAIDs). Fracture of the mandibular alveolar process, mandibular fracture, and
maxillary tumour are possible iatrogenic complications that may occur after wisdom tooth
extraction. They are most often caused by incorrect surgical technique or excessive force used
by the operator. Tooth aspiration is quite rare and causes the patient to cough. Usually, the
provoked cough is effective in removing the tooth from the airways, but if the patient is unable
to expel the tooth on their own, the Heimlich manoeuvre should be performed. An oro-sinus
connection may develop as a complication after the removal of an upper tooth. It most often
occurs after the extraction of the first upper molar, but there are also cases after the removal of
upper wisdom teeth. [2]

RISK FACTORS

Complications following wisdom tooth removal, such as dry socket, infection or nerve damage,
depend on many factors related to the patient and the surgical technique. The most important
risk factors include: the degree of tooth retention, the difficulty of the procedure, the surgeon's
experience, and the presence of chronic systemic diseases. [22]

1. Patient-dependent factors.

The patient's age plays an important role in the predisposition to complications. Younger people
(aged 18-25) usually heal faster after extraction, with a lower risk of complications such as
delayed healing or infections [23]. Older patients (>30-35 years) have increased bone stiffness
and reduced regenerative capacity, which may result in a higher risk of complications and a
longer recovery period [26]. Gender differences may have some influence on the incidence of
complications after wisdom tooth removal. Studies indicate that women are more likely to
report pain and discomfort after surgery, which may be due to different hormonal mechanisms
and pain perception [22]. However, some analyses show no significant difference in the risk of
complications such as infections or nerve damage between women and men [26].

Smoking significantly affects the healing of the extraction wound, as nicotine causes
constriction of blood vessels, increased heart rate and blood pressure, leading to an increased
risk of blood clots. As a result of tobacco use, an incomplete clot forms in the tooth socket,
which can break down and cause inflammation of the socket. [2] The patient's general health



has a significant impact on the healing process after wisdom tooth extraction. Chronic diseases
such as diabetes, cardiovascular disease or immune disorders can lead to delayed wound healing
and an increased risk of post-operative infections [24]. Particularly in patients with uncontrolled
diabetes, there is a higher incidence of inflammatory complications and difficulties in tissue
regeneration [25]. In addition, the use of systemic medications, including anticoagulants and
corticosteroids, may require modification of the surgical procedure and increased post-
operative monitoring [5,24]. The patient's level of oral hygiene is important for the frequency
of complications after wisdom tooth extraction. Inadequate control of bacterial plaque promotes
the development of postoperative infections and may increase the risk of alveolar inflammation
[24]. Patients with symptoms of gingivitis or periodontitis prior to surgery are more prone to
inflammatory complications during the healing period [27]. Proper preparation of the oral
cavity prior to extraction, including hygiene instruction and possible preventive measures, can
significantly reduce the risk of adverse postoperative consequences [5,24]. The use of oral
contraceptives is considered to be a factor increasing the risk of dry socket after wisdom tooth
extraction. This mechanism is related to the effect of oestrogens on fibrinolysis processes,
which may lead to destabilisation of the postoperative clot [28]. This risk appears to be
particularly significant in women taking hormonal preparations in the perioperative period
[24,28].

2. Tooth-dependent factors.

The degree of wisdom tooth impaction has a significant impact on the difficulty of the
procedure and the frequency of post-extraction complications. Completely impacted teeth,
especially those with an unfavourable anatomical position, are associated with a higher risk of
tissue trauma, prolonged procedure time and an increased frequency of inflammatory
complications [22]. It has been shown that as the degree of impaction increases, so does the risk
of swelling, postoperative pain and dry socket [23]. Radiological assessment of the degree of
impaction prior to surgery is crucial in planning the surgical procedure and reducing the risk of
complications [5,22]. The most unfavourable position of the lower wisdom tooth is the mesial-
angular position according to Winter and level B and class Il according to Pell and Gregory. [2]
The close position of the wisdom tooth roots to the mandibular canal increases the risk of
neurological complications, in particular temporary or permanent sensory disturbances in the
area innervated by the inferior alveolar nerve, which requires careful radiological assessment
before surgery. [29] The anatomical structure of wisdom tooth roots significantly affects the
extraction process and the risk of postoperative complications. Curved, bifurcated or irregularly
shaped roots can make tooth removal difficult and increase the risk of root fractures and injury
to surrounding anatomical structures [5]. In addition, the presence of fused roots or roots of
varying numbers may necessitate more extensive surgical intervention, which is associated with
greater tissue trauma and prolonged healing time [30].

3. Factors dependent on the procedure and the surgeon.

The prolonged duration of wisdom tooth extraction is considered a significant factor increasing
the risk of postoperative complications. Longer exposure of tissues to surgical trauma promotes
increased inflammatory response, swelling and pain after surgery [24]. Studies have shown that
the duration of surgery correlates with the incidence of infection and dry socket, which often
reflects the greater anatomical and technical complexity of the procedure. [5] The experience
of the surgeon plays an important role in the frequency and type of complications after wisdom
tooth extraction. Procedures performed by less experienced doctors are associated with longer



operating times and greater tissue trauma, which may increase the risk of inflammatory
complications and postoperative pain [24].

METHODS OF PREVENTING COMPLICATIONS
1. Surgical techniques.

One of the most important factors is minimally invasive tooth extraction. It is crucial to keep
the alveolar walls intact, separate multi-rooted teeth, use appropriate instruments, control the
force applied, refrain from curettage of the extraction socket, and shorten the duration of the
procedure. [31] Protection of anatomical structures is one of the key elements in the prevention
of complications during surgical removal of wisdom teeth. A thorough preoperative assessment,
including analysis of radiological examinations, allows the identification of the relationship of
the tooth to adjacent structures, such as the mandibular canal or maxillary sinus, which enables
appropriate planning of the scope of the procedure [31]. The use of atraumatic surgical
techniques, including controlled osteotomy and tooth sectioning, helps to reduce soft tissue and
bone trauma and reduces the risk of damage to nerves and other anatomical structures [5].

2. Pharmacoprophylaxis.

The administration of antibiotics should be considered in two clinical situations. The first is a
high risk of bacteraemia in groups at the highest risk of infective endocarditis. Prophylactic
pharmacotherapy is then used, most often in dental surgery in the form of a one-shot dose. This
group of patients includes those with a history of 1ZW, congenital cyanotic heart defects, and
patients with an artificial valve or artificial material used for surgical repair of a defective valve.
The second group of patients who require therapeutic pharmacotherapy in the event of general
complications after extraction, such as fever, dehydration, dizziness, tachycardia or general
weakness. [2] The use of non-steroidal anti-inflammatory drugs (NSAIDs) in the perioperative
period helps to reduce inflammation, pain and swelling after wisdom tooth extraction [5]. Early
administration of NSAIDs can improve patient comfort and indirectly reduce the risk of
complications resulting from excessive inflammatory response [31]. The use of antiseptic rinses,
in particular preparations containing chlorhexidine, before and after wisdom tooth extraction
may reduce the bacterial load in the oral cavity and limit the risk of inflammatory complications,
including alveolar inflammation [32]. The most commonly used form of haemorrhage
prevention before dental surgery is the use of a 10% tranexamic acid solution for mouth rinsing.

[2]
DISCUSION

An analysis of available scientific publications clearly indicates significant variation in the type
and frequency of complications following the extraction of third molars, commonly known as
‘wisdom teeth’, which is mainly due to different assessment criteria and differences in the
studies conducted. The complications most frequently described by authors are dry socket, as
well as pain and swelling in the post-operative area, while neurological complications
associated with nerve fibre damage are much less common, although they are characterised by
long-lasting effects. However, the vast majority of authors agree that the degree of tooth
retention and its relationship to important anatomical structures significantly influence the risk
of post-extraction complications.



In the medical literature, there are still doubts about the validity of routine prophylactic
antibiotic therapy for third tooth extraction. According to current recommendations, there is no
clear evidence of the effectiveness of such treatment. Authors often emphasise the lack of
evidence for a significant reduction in the risk of complications after taking antibiotics, while
at the same time there is a risk of adverse effects and the development of antibiotic resistance.
Prophylactic antibiotic therapy should be implemented in patients at increased risk of infection.
The prophylactic removal of asymptomatic impacted wisdom teeth remains a controversial
issue for many authors.

The impact of the doctor's experience on the course of the procedure and the occurrence of
complications is also subject to debate. There is a belief that procedures performed by more
experienced clinicians are usually shorter and cause less tissue trauma, which translates into a
milder healing process. An additional issue is the fact that proper planning of the procedure and
following the principles of minimally invasive surgery can significantly reduce the risk of post-
operative complications, regardless of the surgeon's experience.

According to current recommendations, the decision to remove a wisdom tooth should be
tailored to the patient and their needs, based on an analysis of the risks of extraction, as the
mere presence of an impacted tooth is not a clear indication for its removal. Extraction is
indicated in the case of symptoms associated with an impacted eighth tooth, such as recurrent
inflammation, odontogenic cysts or pain in the area of the tooth.
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