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ABSTRACT

Background: Impacted third molars are among the most commonly managed conditions in oral and maxillofacial surgery and remain a significant
source of patient morbidity. Their management is often complex due to anatomical variability, proximity to vital neurovascular structures, and
differences in surgical difficulty. Inadequate assessment or inappropriate surgical technique may lead to complications such as pain, swelling,
neurosensory disturbance, and functional limitation, thereby affecting patient quality of life. A clear educational understanding of third molar
management is therefore essential for safe clinical practice.

Aim: The aim of this educational article is to present a structured and clinically relevant overview of impacted third molar management,
emphasizing diagnostic assessment, surgical planning, operative principles, complication prevention, and postoperative care from an oral and
maxillofacial surgery perspective.

Methodology: This educational review synthesizes relevant literature to highlight anatomy-based judgment, radiographic assessment, surgical
planning, timing of intervention, and complication prevention in third molar management.

Conclusion: Successful management of impacted third molars depends on an anatomy-based, risk-oriented, and patient-centered approach.
Careful case selection, appropriate timing of intervention, meticulous surgical technique, and structured postoperative management play a critical
role in minimizing complications and improving clinical outcomes. This educational article is intended to support informed decision-making and

enhance surgical proficiency in third molar management.
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INTRODUCTION

Impacted third molars are a frequent developmental finding and
one of the most common reasons for surgical intervention in oral
and maxillofacial practice. Reduced jaw length and altered facial
growth often leave insufficient space for normal eruption, causing
third molars to remain partially erupted or completely embedded in
bone. While some remain symptom-free, many are associated with
pain, infection, periodontal breakdown, and pathological changes,
making their management clinically important."? Surgical removal
of impacted third molars extends beyond routine extraction and
requires careful evaluation, structured planning, and anticipation
of complications. Oral and maxillofacial surgeons are specifically
trained for this role due to their detailed anatomical knowledge and
experience with complex dentoalveolar surgery. The close proximity
of third molars to vital structures, particularly the inferior alveolar
nerve and adjacent second molar, increases surgical responsibility
and risk."

Indications for removal are not limited to acute symptoms
alone. Long-term risks such as recurrent pericoronitis, distal
caries, periodontal bone loss, and interference with orthodontic
stability must be considered. Timing of intervention is critical, as
early removal often results in less trauma and improved healing,
whereas delayed surgery is associated with increased difficulty
and higher complication rates.>* Radiographic evaluation is
central to the diagnosis and management of impacted third
molars. Preoperative imaging provides essential information
regarding tooth angulation, depth of impaction, available space,
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and the relationship of the tooth to surrounding anatomical
structures. Radiographic classification systems have been
developed to assist clinicians in predicting surgical difficulty
and planning the operative approach. Accurate interpretation of
these radiographic findings is vital for risk assessment, patient
counseling, and informed consent.>®

The complexity of third molar surgery varies with tooth
position, root anatomy, bone quality, and individual patient
factors. As difficulty increases, surgery becomes longer and
postoperative discomfort more likely, highlighting the importance
of careful preoperative planning. Nerve injury is a key concern, as
altered sensation involving the inferior alveolar nerve can affect
daily function and patient confidence. Thoughtful radiographic
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assessment, prudent case selection, and honest communication of
risks are essential for safe and responsible surgical care.57'° Despite
the frequency with which impacted third molars are encountered,
considerable variation exists in clinical decision-making and surgical
approach, particularly among trainees and early-career surgeons.
Differences in assessment of radiographic findings, estimation
of surgical difficulty, and timing of intervention contribute to
inconsistent outcomes. This variability highlights the importance
of structured educational guidance that integrates anatomical
knowledge, radiographic interpretation, and clinical reasoning.”®

The aim of this educational article is to provide a clear and
practical overview of impacted third molar management from an
oral and maxillofacial surgery perspective. By focusing on decision-
making principles and risk assessment, this review seeks to support
safe surgical practice and improve patient outcomes.

METHODOLOGY

This narrative educational review was developed through a structured
literature search of PubMed, Scopus, and Web of Science and Google
Scholar databases covering publications from 1990 to 2024. Search
terms included combinations of “impacted third molar,” “mandibular
third molar surgery,” “inferior alveolar nerve injury,” “radiographic
assessment,” and “surgical difficulty.” Systematic reviews, clinical
studies, and authoritative narrative reviews relevant to surgical
decision-making in third molar management were included. Case
reports, non-English publications, and studies lacking clinical relevance
were excluded. The selected literature was critically analyzed and
synthesized to support anatomy-based judgement, surgical planning
principles, and evidence-informed clinical practice.

CORPUS

Third molar impaction is best regarded as a predictable outcome
of altered craniofacial growth rather than an incidental dental
abnormality. The late eruption of third molars coincides with the
completion of mandibular growth, leaving minimal opportunity
for spatial adaptation. Inadequate retromolar space, unfavorable
angulation, and altered eruption pathways collectively contribute
to impaction, explaining its high prevalence across populations. This
biological limitation underpins the central role of impacted third
molars in oral and maxillofacial surgical practice. From a biological
perspective, impacted third molars remain dynamic structures that
interact continuously with surrounding bone, periodontal tissues, and
adjacent teeth. Partially erupted third molars are particularly vulnerable
to chronic inflammation due to persistent microbial accumulation
beneath the operculum, resulting in recurrent pericoronitis. In contrast,
deeply impacted teeth may remain clinically silent for prolonged
periods while retaining the potential for cystic transformation,
periodontal destruction, or distal root resorption of the second molar.
These variable biological behaviors necessitate careful long-term risk
assessment rather than reliance on symptoms alone."?

" ou

Indications for Removal and Risk-Benefit Evaluation
The decision to remove an impacted third molar must be guided

without early clinical signs.! At the same time, surgical removal
carries inherent risks, including postoperative pain, swelling,
neurosensory disturbance, and functional limitation. The
responsibility of the oral and maxillofacial surgeon is to identify
situations in which the long-term biological and functional risks of
retention outweigh the procedural risks of removal. This decision
must be individualized and informed by patient age, systemic
health, radiographic findings, and anticipated surgical difficulty."?

Timing of Intervention: Germectomy vs Delayed
Removal

The timing of intervention significantly influences surgical
complexity and outcome. Evidence suggests that germectomy,
defined as removal before complete root formation, may be
advantageous in carefully selected younger patients, as it is
associated with reduced bone resistance, shorter operative
time, and improved postoperative recovery. Incomplete root
development may also increase separation from the inferior alveolar
canal, potentially reducing nerve injury risk. In contrast, delayed
removal is consistently associated with increased surgical difficulty
due to higher bone density, complete root formation, and closer
proximity to neurovascular structures, resulting in longer operative
time and greater postoperative morbidity. Timing decisions should
therefore be individualized, integrating anatomical assessment,
available evidence, and clinical judgement. A comparative overview
of germectomy and delayed removal is provided in Table 1.3*

Orthodontic Considerations

Impacted third molars may influence orthodontic treatment
planning and outcomes. Although their direct role in anterior
crowding remains debated, their presence can complicate posterior
space management and distalisation mechanics. Additionally,
impacted third molars may compromise long-term orthodontic
stability in selected patients. For these reasons, interdisciplinary
collaboration between orthodontists and oral and maxillofacial
surgeons is essential to determine whether removal is indicated
as part of comprehensive treatment planning.*

Radiographic Assessment and Prediction of Surgical
Difficulty

Radiographic evaluation is fundamental to safe and effective third
molar management. Panoramic radiography remains the primary
screening modality, providing essential information on tooth
angulation, depth of impaction, root morphology, and available
space. Particular attention should be directed toward radiographic
signsindicating close proximity of the third molar roots to the inferior
alveolar canal, as these findings directly influence surgical risk and
operative approach.’ When panoramic features suggest increased
neurovascular risk, three-dimensional imaging offers enhanced
diagnostic accuracy. Cone-beam computed tomography enables
precise assessment of buccolingual relationships, cortical integrity,

Table 1: Comparison of germectomy and delayed third molar removal

by a structured evaluation of risks and benefits. Symptomatic ~_Parameter Germectomy Delayed removal
impactions associated with pain, infection, or pathological = Root development Incomplete Complete
change represent clear indications for surgical intervention.  Bone resistance Low High
prever, asympton.watllc impactions pose a more compl.ex clinical Operative time Shorter Longer
dilemma. Evidence indicates that retained impacted third molars - .
A . . - Nerve injury risk Reduced Increased
may contribute to distal caries of the second molar, periodontal :
attachment loss, and pathological sequelae that can progress _Fostoperative recovery Faster Prolonged
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and nerve position relative to the roots.’ Although radiographic
classification systems assist in standardizing assessment and
predicting surgical difficulty, they should not be applied in
isolation. Surgical difficulty is multifactorial, influenced by patient
age, bone density, root anatomy, and operator experience. While
difficulty indices aid risk stratification and treatment planning,
clinical judgement remains central to achieving safe outcomes. Key
contributors to increased difficulty are summarized in Table 2.°~°

Surgical Planning, Anatomical Risk Zones, and
Neurovascular Considerations in Impacted Third Molar
Surgery

The surgical management of impacted third molars demands a
structured approach grounded in anatomical awareness, radiographic
interpretation, and anticipation of intraoperative risk. Unlike routine
dental extractions, third molar surgery is performed within confined
anatomical spaces where critical neurovascular structures are oftenin
close proximity. Meticulous preoperative planning is therefore essential
to minimize complications and optimize surgical outcomes indicating
that the radiographic parameters summarized in Table 3."%>%

Principles of Surgical Planning

Surgical planning begins with integration of clinical findings and
radiographic data to formulate a stepwise operative strategy. Key
decisions include choice of anesthesia, access design, extent of
bone removal, and tooth sectioning approach. High-difficulty cases
may warrant conscious sedation or general anesthesia to allow
controlled surgery and minimize patient movement. Failure to plan
operative sequencing often results in excessive force application,
prolonged surgery, and increased postoperative morbidity.”®

Inferior Alveolar Nerve: Anatomy and Risk Zones

The inferior alveolar nerve (IAN) represents the most significant
anatomical structure at risk during mandibular third molar surgery.
Its course within the mandibular canal is highly variable, and the
nerve may lie buccal, lingual, inferior, or interradicular to the third
molar roots. These variations directly influence surgical risk and
must be recognized preoperatively."

Inferior Alveolar Nerve Injury: Mechanisms and Prevention:

Inferior alveolar nerve injury may result from direct trauma,
compression by tooth roots or instruments, traction during

Table 2: Factors contributing to increased surgical difficulty
Effect

Increased bone removal
Higher resistance
Difficult sectioning
Slower healing

Factor

Horizontal or distoangular impaction
Dense mandibular bone

Curved or divergent roots

Older patient age

Close IAN proximity Higher complication risk

Table 3: Radiographic parameters assessed before third molar surgery

sectioning, or thermal injury during bone guttering. Excessive
apical pressure during tooth elevation is a particularly common
mechanism of nerve compression. Preventive strategies include
controlled bone removal, judicious tooth sectioning, and
continuous irrigation to prevent heat generation.'”'® In high-
risk cases, alternative approaches such as coronectomy may be
considered to reduce nerve morbidity. The major risk factors and
corresponding preventive strategies are summarized in Table 4.
Lingual nerve—surgical vulnerability: The lingual nerve is
particularly vulnerable due to its superficial and variable course
along the lingual aspect of the mandible. Injury most commonly
occursduringincision placement, lingual flap elevation, oraggressive
retraction. Unlike inferior alveolar nerve injury, lingual nerve damage
may occur even in cases with minimal radiographic warning.'*1>
Preventive measures include limiting lingual tissue manipulation,
avoiding unnecessary lingual flap elevation, and maintaining clear
visual control of instruments. Awareness of this risk zone is critical,
particularly during distoangular and horizontal impactions.

Vascular Structures and Hemodynamic Considerations

The mandibular third molar region is closely associated with
branches of the facial artery, submental vessels, and venous
plexuses. Injury to these structures may result in significant
intraoperative bleeding or delayed hemorrhage. In rare cases,
pseudoaneurysm formation has been reported following vascular
trauma.'®'” Hemodynamic changes during surgery, including
stress-induced blood pressure elevation, may exacerbate bleeding.
Adequate hemostasis, careful tissue handling, and avoidance of
deep uncontrolled penetration are essential.

Intraoperative Recognition and Management of Nerve Injury
Early intraoperative recognition of nerve injury is critical. Sudden
loss of resistance, excessive bleeding within the canal region, or
visualization of neural tissue should prompt immediate cessation
of further manipulation. The surgical field should be stabilized,
hemostasis achieved, and further trauma avoided."” Postoperatively,
neurosensory assessment must be documented and monitored.
Persistent sensory deficits require early referral for specialist
evaluation, as timely intervention improves prognosis.

Operative Techniques, Instrumentation, Irrigation, and
Thermal Control in Third Molar Surgery

The surgical removal of impacted third molars requires precise
execution of operative steps that minimize tissue trauma while
maintaining adequate access and visibility. The success of the
procedure is determined not only by anatomical knowledge but
also by the surgeon'’s ability to select appropriate instruments,
control force application, manage thermal effects, and preserve
surrounding structures. Operative technique therefore represents
a critical determinant of both immediate surgical outcome and
long-term patient recovery."?

Table 4: Inferior alveolar nerve injury: risk factors and prevention

Parameter Clinical significance

Risk factor Preventive strategy

Tooth angulation
Depth of impaction
Root morphology
Proximity to IAN

Determines surgical approach
Determines extent of bone removal
Influences sectioning strategy
Assesses nerve injury risk

Available space Predicts eruption potential

Close root-canal proximity Conservative bone removal

Loss of canal cortication Consider coronectomy
Deep impaction

Excessive apical force

Controlled sectioning
Section tooth before elevation

Thermal injury Copious irrigation
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Flap design and surgical access: Flap design plays a fundamental
role in ensuring adequate exposure while preserving vascular
supply and promoting optimal wound healing. A well-designed
flap allows controlled bone removal and tooth sectioning without
unnecessary soft tissue trauma. Commonly employed designs
include the envelope flap and triangular flap, selected based on
tooth position, depth of impaction, and anticipated bone removal.
Excessively small flaps compromise visibility, whereas overly
extensive flaps increase postoperative morbidity.'®'

Bone guttering and thermal considerations: Bone removal is often
required to create a path of withdrawal for impacted third molars.
Controlled bone guttering should be performed using light pressure
and intermittent strokes to avoid excessive heat generation. Bone
temperature exceeding physiological thresholds can result in
osteonecrosis and delayed healing. Continuous irrigation is
therefore essential to dissipate heat and preserve bone vitality.??'
The relationship between bone temperature, instrumentation, and
irrigation effectiveness is outlined in Table 5, which emphasizes the
importance of thermal control during surgery.

Tooth sectioning and force application: Tooth sectioning reduces
the amount of force required for extraction and minimizes stress
transmission to surrounding bone and neurovascular structures.
Sectioning should follow anatomical planes of the tooth, allowing
controlled delivery of individual fragments. Excessive apical
pressure during sectioning or elevation increases the risk of inferior
alveolar nerve compression and mandibular fracture. Proper
sectioning strategies are therefore essential for safe extraction.'>?'

Instrumentation—forceps, piezoelectric surgery, and magnetic
mallet: Selection of instrumentation influences surgical precision
and the extent of tissue trauma. Conventional forceps remain
effective when used with appropriate technique and controlled
force application. Evidence from comparative clinical studies
suggests that piezoelectric surgery allows selective bone cutting
with improved soft tissue preservation and enhanced intraoperative
visibility, particularly in anatomically high-risk areas, although
operative time may be increased. Magnetic mallet systems
have been described as adjunctive tools for controlled bone
manipulation and tooth mobilization; however, current evidence
supporting their use is limited, consisting mainly of small clinical
studies and early systematic reviews. Their application should
therefore be guided by case complexity, operator experience, and
clinical judgement rather than routine use.??**

Irrigation protocols and cooling strategies: Irrigation serves
both mechanical and thermal functions during third molar

Table 5: Factors influencing bone temperature during guttering

Factor Effect on bone

High rotational speed Increased heat generation

Excessive pressure Thermal injury risk
Inadequate irrigation Bone necrosis

Cold saline irrigation Improved thermal control

Table 6: Irrigation parameters for thermal control

Parameter Recommendation

Irrigation solution Sterile saline

Temperature Cold at 4(°C) most recommended
Flow rate Continuous

Delivery method Directed at bur-bone interface

surgery. Saline irrigation removes bone debris, improves
visibility, and limits heat accumulation. The temperature and
flow rate of irrigation fluid significantly influence thermal
control. Cold saline irrigation has been shown to reduce
bone temperature more effectively than room-temperature
solutions.?"?> The recommended irrigation parameters for
optimal cooling are summarized in Table 6, highlighting best
practices for intraoperative thermal management.

Suturing and wound stability: Suturing is a critical final step that
influences wound stability, hemostasis, and postoperative comfort.
Tension-free closure minimizes wound dehiscence and reduces the
risk of postoperative infection. Interrupted sutures are commonly
used due to their ease of placement and adjustability. The choice
of suture material and technique should be guided by flap design
and tissue thickness.'%%%

Postoperative inflammatory response: Inflammation following
third molar surgery is a predictable physiological response resulting
from soft tissue manipulation, bone removal, and surgical trauma.
Postoperative pain and swelling typically peak within the first
48-72 hours and gradually subside thereafter. The magnitude
of inflammation is influenced by surgical difficulty, operative
time, extent of bone guttering, and individual patient response.
Swelling is primarily due to increased vascular permeability and
inflammatory exudate accumulation within facial tissue planes.
Accurate prediction of postoperative swelling allows appropriate
patient counseling and planning of anti-inflammatory strategies.
Factors influencing postoperative inflammation are summarized
in Table 7.

Pharmacological control of pain and inflammation: Effective
pain control is central to postoperative care. Nonsteroidal
anti-inflammatory drugs remain the cornerstone of analgesic
management, targeting both pain and inflammation. Corticosteroids
are widely used as adjuncts to reduce postoperative edema, trismus,
and discomfort when administered pre- or perioperatively. Their
use has been shown to improve early postoperative recovery and
patient comfort.?®2° The benefits of corticosteroid use must be
balanced against patient-specific factors, including systemic health
and contraindications.

Orofacial pain, functional limitation, and temporomandibular
joint considerations: Orofacial pain following third molar surgery
may arise from inflammatory, muscular, or neuropathic sources
and can interfere with mastication, speech, and sleep during
the early postoperative period. Trismus, often related to muscle
inflammation or prolonged mouth opening, further contributes
to functional limitation. Third molar surgery may also be
associated with transient temporomandibular joint symptom:s,
particularly in patients with preexisting joint disorders. Prolonged
mouth opening, excessive force application, and postoperative
inflammation may exacerbate discomfort. Early mobilization,
adequate analgesia, and patient education support functional
recovery, while recognition of these risks is essential for
appropriate counseling and postoperative care.30-3?

Table 7: Factors influencing postoperative swelling and pain
Effect
Increased inflammation

Prolonged swelling
Higher edema

Factor

Surgical difficulty
Operation duration
Extent of bone removal
Patient age Slower resolution

Tissue handling Increased trauma
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Postoperative complications: Complications following third
molar surgery range from minor and self-limiting to severe and
functionally significant. Common complications include dry
socket, infection, hemorrhage, nerve disturbance, and delayed
healing. The incidence of complications increases with surgical
difficulty, patient age, and inadequate postoperative care.?”3
Nerve disturbances may present as altered sensation, numbness,
ordysesthesia involving the inferior alveolar or lingual nerve. While
most neurosensory changes are temporary, early recognition and
follow-up are essential to optimize recovery.?33*

Hemodynamic changes and bleeding risk: The mandibular
third molar region is closely associated with facial and submental
vascular structures. Intraoperative trauma or postoperative clot
dislodgement may result in bleeding or hematoma formation.
Hemodynamic fluctuations during surgery, including stress-
induced blood pressure changes, may further influence bleeding
severity.>*3> Effective hemostasis, appropriate suturing, and
postoperative instructions regarding activity and oral hygiene
are critical to preventing bleeding complications. Awareness of
potential delayed hemorrhage is essential for timely intervention.3

Quality of life after third molar surgery: Quality of life is
increasingly recognized as an important outcome following
third molar surgery and is commonly evaluated using validated
patient-reported outcome measures. Postoperative pain,
swelling, functional limitation, and temporary esthetic concerns
may adversely affect daily activities, work performance, and
psychological well-being during the early recovery phase.
Evidence indicates that while short-term quality of life is often
reduced, appropriate surgical technique, effective pain control,
and structured postoperative care are associated with gradual
functional recovery and favorable long-term patient-reported
outcomes.3%3!

Informed consent and medicolegal considerations: Informed
consent is essential in third molar management, particularly when
nerve injury risk exists. Patients should be counseled regarding
benefits, potential complications, and alternative options,
including observation or coronectomy. Clear documentation and
shared decision-making support ethical practice and medicolegal
accountability.

Learning Outcomes

+ Understand the anatomical and biological factors influencing
third molar impaction.

- Interpret radiographic findings to assess surgical difficulty and
nerve injury risk.

« Distinguish evidence-based recommendations from expert
clinical judgement in third molar management.

+ ldentify appropriate indications for germectomy, delayed
removal, and coronectomy.

» Anticipate common complications and apply preventive surgical
strategies.

« Incorporate informed consent and risk communication into
patient-centered decision-making.

CONCLUSION

Impacted third molar surgery challenges the assumption that
common procedures are simple. True difficulty lies in clinical
judgement, where anatomy, timing, risk, and patient welfare
must be carefully balanced. Individualized assessment, accurate
radiographic interpretation, and controlled surgical technique are

essential to prevent avoidable morbidity. Responsibility continues
beyond extraction, encompassing pain control, neurosensory
outcomes, and functional recovery. When guided by insight rather
than routine, third molar surgery becomes a measure of thoughtful
decision-making and ethical, patient-centered surgical practice.
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