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Preface

ndodontic care is integral to the practice of dentistry. Sadly, however, many prac-

titioners are intimidated by endodontic diagnosis and treatment planning. This

text aims to cover the full breadth of endodontic diagnosis and care to bring an
evidence-based perspective to clinical practice. The vast swath of endodontic liter-
ature offers clinicians both classic wisdom and new information that can be applied
directly to patient care, and readers will find literature references throughout the text
to support evidence-based practice.

Though the origins of this book were in the development of predoctoral endodon-
tics curricula, its comprehensive scope renders it useful for practitioners of all levels,
including dental students, residents, general practitioners, and specialists alike. Even
providers who do not perform the full scope of endodontic procedures should be
knowledgeable about their existence and availability.

The main text is dedicated to the overall theory and biologic basis of diagnosis and
treatment, including detailed procedure guides. The Quick Guide, found at the back
of the book, is modeled on cookbooks and includes tray setups and step-by-step
procedural instructions, making this guide useful for not only practitioners but also
clinical staff tasked with operatory setup.

We hope you enjoy our illustrated and evidence-based guide to clinical endodontic
practice and that it promotes both your learning and the delivery of excellent clinical care.
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Establishing a Diagnosis

The practice of endodontics is grounded in the management of
orofacial pain and infection. Pain and infection, however, are not
exclusive to endodontic pathology. Furthermore, not all endodontic
diagnoses warrant endodontic treatment. The establishment of an
accurate and complete diagnosis is an essential prerequisite for
any endodontic treatment. This section of the text discusses the
materials and techniques for detecting and diagnosing endodontic

pathology, as well as its differential diagnosis.






Examination'Protocols

iagnosis is the foundation of endodontics. The diagnosis of endodontic pathology
and orofacial pain requires gathering a careful patient history and performing
both clinical and radiographic examinations. These components are referred to
as the subjective and objective exams. Taken together, the exam findings are used to
establish the patient’s diagnosis and direct the selection and provision of appropriate
treatment modalities. This chapter reviews the components of the diagnostic exam.

Subjective Examination

As is true of all medical and dental encounters, a thoughtful and thorough patient inter-
view, also known as the subjective examination, is both foundational to the development
of atrusting patient-clinician relationship and provides necessary information to direct
the objective examination that follows. This interview can take place either in person
or, when in-person encounters are not possible, as a telehealth encounter via phone or
video as permitted by local practice laws. The components of the subjective exam are
(1) the chief complaint, (2) the history of the present illness (HPI), (3) the past dental
history (PDH), and (4) the medical history (Fig 1-1).

Chief
complaint

History of present
illness: timeline, intensity,
localization, exacerbating factors,
alleviating factors

Past dental history
Medical history

FIG 1-1 The components of the subjective examination.
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The chief complaint is the reason the patient is seeking care. This should be recorded
in the patient’'s own words, not only to demonstrate to the patient that their concerns
are understood but also to ensure that treatment plans address the patient’s explicit
and individualized needs.

The HPI should further develop the clinician’s understanding of the patient’s chief
complaint. If not immediately volunteered, the timeline of symptoms (ie, the onset and
duration) and their trajectory over time (increased, decreased, or steady) should be estab-
lished. Furthermore, clinicians must inquire about symptom intensity, localization, and exac-
erbating and alleviating factors. If analgesic use is reported, the timing of the last dosage
should be established because medications may directly affect responses to clinical testing.

Because endodontic pathology develops as a result of pulpalirritation, the PDH provides
clues to the etiology of the chief complaint, including but not limited to restorative care,
endodontic treatment, fractures, and trauma. The setting, type, and timing of prior
dental care should be ascertained. If trauma is included in the history, the specifics
surrounding the traumatic injury must be understood. Deep restorative care may result
in the development of endodontic pathology years after treatment.! Teeth with a history
of deep restorations face a lifetime of elevated risk for requiring nonsurgical root canal
therapy (NSRCT), with the risk being further increased for teeth serving as abutments
for partial dentures than for those supporting single crowns.?-®

As with all dental examinations, a thorough medical history, including past and present
illnesses, medications, and allergies, should be obtained. The medical history can alert
clinicians to medications and conditions that may interfere with endodontic diagnosis.
Ibuprofen taken to treat the chief complaint or another painful condition can directly
mitigate responses to clinical testing, including responses to percussion, palpation, and
cold testing.” Additionally, a history of head/neck radiation may lessen the expected
responses to pulp sensitivity testing.®

The medical history may also alert clinicians to other medications or conditions that
could impact the delivery of care. Blood thinners warrant consideration both because of
their direct effects in increasing bleeding in cases of planned surgical care and because
they contraindicate the use of nonsteroidal anti-inflammatory drug (NSAID) family pain
relievers.®° Antiresorptive medications, including bisphosphonate and RANKL inhibi-
tors, or a history of head/neck radiation therapy affect treatment planning because they
increase the risk of osteonecrosis following invasive dental procedures, including surgical
endodontic care and extractions.!13 Patients with poorly controlled diabetes or other
systemic or drug-related immune system compromise may have difficulty healing from
infections, and consideration might be made for antibiotic coverage in consultation with
their physicians.** Cardiac conditions warranting antibiotic premedication for endodontic
procedures should be documented.>1¢

Measurement of vital signs should also be included in the review of a patient’'s medi-
cal history. This should include measurement of the patient’s blood pressure and body
temperature. An oral or temporal temperature is important for detecting systemic effects
of infection. A high-quality thermometer should be used and the measurement recorded
in the patient’s chart whenever infection is suspected.
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The results of the subjective exam should be recorded in the patient’s chart. From a
medico-legal perspective, this ensures that patient needs and desires are being communi-
cated and addressed. Most importantly, the patient interview should develop the clinician’s
differential diagnosis. The interview and differential diagnosis should then be utilized to

guide the objective examination that follows.

Objective Examination

The objective examination
includes both a clinical and
radiographic examination.
The clinical exam consists
of a careful extraoral and
intraoral inspection of the
hard and soft tissues, as
well as clinical testing. The
radiographic examination
should include both 2D and
3D radiographs, when rele-
vant. The standard arma-
mentarium for the objective
endodontic exam is shown
in Fig 1-2, and the clinical
components are detailed in
Fig1-3.
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FIG 1-2 The standard armamentarium for the clinical examination
includes a clean mirror, an explorer, a periodontal probe, cotton-
tipped applicators or pliers with a no. 2 or no. 4 cotton pellet,
refrigerant spray, and bite testing implements including cotton rolls
and/or commercially available bite testers, such as a Tooth Slooth
(Professional Results) or Fracfinder (Denbur).

Extraoral
examination

Intraoral hard
tissue exam

Intraoral soft tissue exam:

swelling, sinus tracts, periodontal exam

Clinical testing: pulp sensitivity testing,

periapical testing

Radiographic exam

FIG 1-3 The components of the objective examination.

Extraoral examination

The extraoral examination of the head and neck should assess for swelling, asymme-
tries, and lymphadenopathy (Fig 1-4). The quality of any swelling should be assessed as
fluctuant or firm. Palpation of submandibular and cervical lymph nodes can be used to
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detect lymphadenopathy resulting from infections of the head and neck region, though
not necessarily specific to the dentition. Extraoral sinus tracts, though rare, should
also be documented. These represent a means of drainage from an infected tooth. As
with intraoral sinus tracts, they should be radiographically traced with gutta-percha to
confirm the source.

FIG 1-4 Extraoral swelling (a) may indicate an endodontically derived cellulitis, such as this case that
occurred secondary to pulpal necrosis with acute apical abscess of the maxillary left first molar (b).

The muscles of mastication and the temporomandibular joint should also be inspected
during the extraoral examination (Fig 1-5). Palpation of the masseter and temporalis muscles,
particularly in patients with a history of bruxism, is essential to evaluate whether a patient's
chief complaint is the result of myofascial pain as opposed to endodontic pathology.

FIG 1-5 The muscles

of mastication and the
temporomandibular joint
should be examined during
the extraoral exam to rule
out myofascial pain or a
temporomandibular joint
disorder as the etiology of
the chief complaint.
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Adjunctive trauma examination

When evaluating traumatic dental injuries, the objective examination should be expanded
if the clinician is the first to examine the patient following the injury. A primary patient
survey should be conducted following the mnemonic ABCDE. Clinicians must ensure a
patent airway and stabilized cervical spine. They should also ensure that there is adequate
breathing and ventilation and intact circulation without evidence of shock. Clinicians
must assess for neurologic disability, and the patient should be fully undressed to achieve
exposure of the full body for examination.” Additionally, because dental trauma carries
the risk of concomitant head trauma, a neurologic screening tool, such as the Glasgow
Coma Scale,’®° should be used to rule out neurologic compromise or decompensation,
which would warrant immediate EMS referral (Table 1-1).
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TABLE 1-1 The Glasgow Coma Scale

Behavior Response Score

Eye Opening Response Spontaneously
To speech
To pain
No response

=N WD

Best Verbal Response Oriented to time, place, and person
Confused
Inappropriate words
Incomprehensible sounds
No response

=N wbho

Best Motor Response Obeys commands
Moves to localized pain
Flexion withdrawal from pain
Abnormal flexion (decorticate)
Abnormal extension (decerebrate)
No response

—~NDwhOOoO

Total Score Best response 15
Comatose client 8 orless
Totally unresponsive 3

Intraoral examination

Hard tissue examination

A comprehensive examination of the dentition is crucial to establish both a potential
etiology for endodontic pathology and to evaluate the restorability of the tooth or teeth
in question. New or recurrent carious lesions should be identified. Assessment of the
lesions with a dental explorer not only discloses caries depth but also reveals any asso-
ciated sensitivity indicative of near or frank exposures of the adjacent pulp. The overall
quality of existing restorations should be evaluated because poorly sealed restorations
can permit coronal leakage even in the absence of frank caries.

Cracks or fractures should be visualized and explored for loss of tooth structure and
separation or mobility between fractured segments. Cracks and fractures may be better
visualized with the use of a fiber optic light to transilluminate the fracture line itself; the
fracture will stop transmission of the light, delineating a clear break.?2%? Certain dyes,
including vegetable-based versions (eg, To Dye For, Roydent) and methylene blue, can
also be used to more clearly delineate coronal fracture lines? (Fig 1-6). It can be difficult
to assess the depth of unseparated fracture lines running mesiodistally in posterior teeth
due to extensions into interproximal spaces. That said, this assessment is crucial to
determine the prognosis for a tooth (see chapters 11 and 14 for more on fractured teeth).
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FIG 1-6 Dyes such as methy- FIG 1-7 (a and b) The assessment of restorability should begin during

lene blue or vegetable-based the examination process because restorability dictates whether
dyes can be used to better endodontic treatment can or should be provided in the presence of
visualize fracture lines. pulpal and periapical pathology. (Photo courtesy of Dr Alicia Willette.)

Whether caries or fractures are noted, clinicians must carefully evaluate restorability
(Fig1-7). Deep caries may violate biologic width, warranting consideration of adjunctive
procedures, including crown-lengthening surgery or orthodontic extrusion. Cracks and
fractures may similarly violate periodontal structures, warranting adjunctive procedures
or extraction.

Just as caries and fractures must be assessed, so too must the color of the tooth or
teeth in question. Discoloration of a tooth as compared to neighboring controls can indi-
cate transient pulpal pathology or necrosis. Other discolorations may be present because
of endodontic or restorative materials within the crown of the tooth, and although these
may not create biologic issues, esthetic concerns may warrant management (Fig 1-8).
The patient’s level of concern about such discoloration will impact treatment planning,
including the potential need for internal bleaching following endodontic treatment. Gray
or brown discolorations suggest staining secondary to an infected pulp, whereas pink
discolorations suggest resorptive etiologies.??

FIG 1-8 Discoloration of the
dentition should be assessed
as part of every endodontic
evaluation. Pink discolor-
ation (a) may indicate the
development of a resorptive
defect, whereas yellow, gray,
or brown discoloration (b)
points to pulpal necrosis or
dental materials as the cause
of discoloration.

A basic examination of occlusal patterns and contacts can be performed to check for
alternative sources of pain as well as potential risk factors for fractures. Bruxism and
parafunctional habits can both cause initial endodontic pathology when fractures develop
and may cause posttreatment failures if not corrected. The presence of wear facets can
similarly indicate parafunction and potential occlusal trauma.
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It should be noted that there is a clear etiology for most cases of endodontic pathology.
That said, spontaneous pulp necrosis may rarely occur due to adjacent nonodontogenic
masses or tumors or surgical care leading to devitalization of roots. Case reports have
additionally suggested that pulp necrosis might occur secondary to medical conditions
including herpes zoster? and sickle cell anemia.?*

Soft tissue examination

The intraoral soft tissues should be examined during every dental examination. The
endodontic exam specifically aims to visualize any signs of intraoral swelling, sinus
tracts, or periodontal defects.

- Swelling: Acute endodontic infections
are associated with the development of
swelling (Fig 1-9). Many intraoral swell-
ings are visible, and manual palpation
can also help to detect subtle swellings,
especially when making comparisons
to contralateral tissues. The loca-
tion of the swelling must be carefully
documented. Swelling associated with
endodontic pathology is often detect-
able buccal or facial to the tooth, but
palatal or lingual swellings may also

develop. Endodontically derived swell- FIG 1-9 Localized swelling associated with
endodontic pathology typically occurs adjacent

ing is most often located adjacent to 5 the apices of the teeth involved. This patient

the root apex of the affected tooth. presented with an acute apical abscess associated

Swelling | ted ol to the gingival with the maxillary left first molar. The fluctuant
welling located closer to the gingiva swelling was noted apical to the tooth. (Case

margin raises suspicion of periodon-  courtesy of Dr Coco Lin.)

tal pathology, fractures, or resorptive

defects but may also result from periodontal-endodontic infections.?® As with extraoral

swellings, the quality of the swelling as fluctuant or firm should be noted, as well as its

dimensions and extension.

+ Sinus tracts: Chronic endodontic infections are associated with sinus tracts. These
sinus tracts present as an opening through the alveolar mucosa and may develop on
the buccal or lingual/palatal aspects of teeth (Fig 1-10). Like swellings, sinus tracts
of endodontic origin are typically located adjacent to the root apex of the affected
tooth.?® Coronally positioned sinus tracts raise suspicion of vertical root fractures
or periodontal-endodontic infections. Because sinus tracts may not always present
directly adjacent to their source, radiographic tracing with gutta-percha is essential.
CBCT imaging represents an alternative radiographic means of assessing sinus tracts;
the pathway of bone loss can be followed from the radiographic lesion to the sinus
tract opening as visualized clinically.
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FIG 1-11 Alimited
periodontal exam,

including an assessment of
probing depths and mobility,
should be performed on all
teeth undergoing endodontic
evaluation.

10

FIG 1-10 Sinus tracts indicate
a draining infection, and
radiographs must be used

to confirm their source. Both
periapical imaging utilizing a
gutta-percha cone for tracing
or CBCT imaging to accu-
rately show the pathology and
its tract through bone to soft
tissue are acceptable options.
In the case shown, a palatal
sinus tract (a) was traced

to the maxillary right first
molar first with gutta-percha
and periapical imaging (b)
and then via CBCT imaging
without tracing (c).

- Periodontal exam: The soft tissue exam should include
a limited periodontal exam, incorporating measurement
of circumferential probing depths, detection of associ-
ated bleeding or purulence, assessment of mobility, and
checking for recession (Fig 1-11). Localized narrow and
deep probing measurements are associated with both
periodontal-endodontic infections and vertical root frac-
tures.?® Wider defects or generalized probing depths, on
the other hand, are more frequently associated with
periodontal disease. Bleeding or purulence on probing
can indicate inflammation or infection, respectively.
Mobility of a single tooth may indicate severe periodon-
tal disease or a larger endodontic infection with loss of
bone support. Mobility of several teeth together suggests
alveolar fracture.

Clinical testing

The diagnosis of endodontic pathology requires an accurate
replication of the patient’s chief complaint. This is accom-
plished through clinical tests referred to as pulp sensitivity
and periapical tests. These tests act as conduits to deter-
mine the health of the dental pulp and to detect signs of
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inflammation of the adjacent periodontal ligament (PDL).? The results should be consid-
ered asawhole. ltisrare that the results of a single test can be used to confer the absolute
diagnosis for a tooth. The results of two or more of these tests will confirm the presence
or absence of endodontic disease.

As with all types of diagnostic tests, control testing is essential. These results must
also be recorded in the patient's chart. Referred pain from endodontic pathology is
common, and confirming the source of pain via clinical and radiographic exam find-
ings is essential. Referral patterns include pain originating in neighboring teeth or
even teeth in the opposing arch.2¢ When the pain is difficult to localize, testing should
be completed on all teeth in the suspected arch as well as the opposing arch. Contra-
lateral teeth may be used as controls when neighboring controls are unavailable or
perhaps have been previously endodontically treated. Consideration should be given
to the type of restoration on control teeth because teeth with indirect restorations or
metallic restorations may globally exhibit stronger responses to thermal testing than
those with full-coverage restorations, particularly ceramic restorations. Clinicians must
never ignore the possibility that more than one tooth may be the source of symptoms.
Figure 1-12 provides an example of control selection.

31: Control tooth

30: Suspected tooth .

29: Control tooth

FIG 1-12 An example of control teeth used when testing for suspected pathology in the mandibular right
first molar. At the very least, the adjacent second molar and second premolar should be tested as control
teeth. In patients with poorly localized pain, the area of testing should be expanded to include the remain-
ing teeth in the quadrant (teeth 25 to 28), as well as teeth in the opposing arch (teeth 2 to 8) to rule out
referred pain. The mandibular left first molar can also be used as a control tooth; pulp sensitivity tests and
PDL tests should provoke similar responses in the contralateral tooth.

PULP SENSITIVITY TESTS

Testing modalities that can be used to ascertain the health or disease of the pulp tissue
include cold testing, heat testing, and electric pulp testing. Pulp sensitivity testing
measures a response to conduit measures of nerve sensibility. Presently, no assessment
methods for the true measures of pulp vitality are available for use in routine clinical

11
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practice, but modalities are under investigation in
laboratory settings. For now, the term "pulp sensi-
tivity testing" is more accurate than “pulp vitality
testing.”

As aresult of testing limitations and the fact that
the presence of vital tissues does not always corre-
spond to a response to tests, false positive and
false negative results are possible. Limitations in
accuracy must be considered whenever inconsis-
tent test results arise, and a diagnosis should never
be made based solely on the results of sensitivity
testing. Pulp sensitivity tests are notoriously inac-
curate inimmature teeth?® and immediately follow-
ing traumatic dental injuries.3® Consequently, extra

care must be taken when making a diagnosis with

FIG 1-13 The armamentarium for these comorbidities.

ulp sensitivity testing should include L o
grearigeram Séray (e§ Edgelce Cold testing is the most accurate pulp sensitivity

EdgeEndo) and either a cotton-tipped test currently available.3! Refrigerant sprays are
applicator or cotton pellet. . .
considered the safest and most convenient and

effective means of cold testing.3'3? These can be
delivered to the surface of the tooth using either cotton-tipped applicators or a cotton
pellet held with cotton pliers (Fig 1-13). Because the buccal or facial surface balances the
needs for accessibility and proximity to the pulp chamber, it is the surface of choice for
cold testing. That said, the occlusal and lingual or palatal surfaces can be tested when
aninitial response is not detected. Acommon issue with cold testing is insufficient appli-
cation of the refrigerant spray to the cotton, which may not elicit a response. Thus, it is
important to ensure that the delivery device is sufficiently soaked in cold spray, which
may require several seconds of spraying to enhance test accuracy.

Patients should be instructed to raise their hand to communicate the sensation of
cold or pain resulting from the test and to keep their hand raised until the sensation
diminishes to allow for detection of both the presence and duration of the response.
Additionally, patients should be asked to compare the intensity of the sensation felt after
each tooth is tested in order to determine if a tooth exhibits a heightened or reduced
response compared to controls. Although cold testing may be less accurate on teeth
restored with full-coverage restorations,® testing should still be completed because
many heavily restored teeth will continue to exhibit a response.3* Ultimately, compar-
ison with similarly restored controls allows for the best assessment of what is normal
for the individual patient.

Although heat testing is not as accurate as cold testing,® it is useful when heat sensi-
tivity is part of the patient’s chief complaint. Heat sensitivity is most commonly reported
in teeth with symptomatic irreversible pulpitis or necrosis and has also been reported
in previously treated teeth due to the presence of untreated anatomy.® Heated gutta-
perchais the safest and most effective means for heat testing.3¢ This can be done by heating

12
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day or up to several weeks later depending on the situation. In certain cases, reimaging
may be undertaken, but considering the principles of ALARA, a reasonable interval of

time should pass before exposing the patient to additional radiation to confirm likely

radiographic changes.
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AAE. See American Association of Endodontists.
Abscess
acute periodontal, 32, 32f
apical. See Apical abscess.
Access
in nonsurgical retreatment, 116
in nonsurgical root canal therapy. See Nonsurgical root
canal therapy, access in.
Acetaminophen, 49-50, 50t
Acute periodontal abscesses, 32, 32f
ALARA principle, 18, 24,106
Alveolar bone
fracture of, 218, 218f, 225
infection of, 32
Ameloblastoma, 33f
American Association of Endodontists
antibiotics prescribing guidelines of, 155
Case Difficulty Assessment Form, 47,155
Glossary of Endodontic Terms, 179, 179f, 181, 212, 213f
Amoxicillin, 52, 53f, 53t, 55t
Amoxicillin with clavulanic acid, 52, 53f, 53t
Ampicillin, 55t
Analgesics, 4, 49-50, 50t
Anesthesia
adjunctive techniques for, 60-63
apical microsurgery, 127-128
confirmation of, 60, 60f
intraligamentary injections for, 61, 61f
intraosseous injections for, 62, 62f
intrapulpal injections for, 62-63, 63f
local, 57, 60t, 127-128, 128f
mandibular, 59, 59f, 60t
maxillary, 59, 59f, 60t
pulpal, 57, 59, 60f
selective, 22-23, 23f, 61
topical, 58, 58f, 134
Anesthetics, 57-58, 58f
Anterior teeth. See also specific teeth.
definitive restorations in, 102f
dental dam isolation of, 66
mandibular, 59
nonsurgical root canal therapy access preparationin, 72, 73f
treatment planning in, 41
Antibiotic pastes, 92f, 92-93, 149
Antibiotics. See also specific antibiotic.
adjunctive medical management uses of, 1565
contraindications for, 51, 51t
description of, 50
dosing of, 52
flare-ups managed with, 167
indications for, 51, 51t-52t
premedication uses of, 54f-55f, 54-55
systemic, 51-52
Anticoagulants, 126
Antiresorptive medications, 4

Anxiolytics, 56-57, 68
Apexification
bioceramic, 144f, 144-146
calcium hydroxide, 145-147, 146f-147f
cervical root fracture treated with, 45
indications for, 45
pulpectomy in, 143-144
purpose of, 143
risks associated with, 143, 144f
success rates for, 43t
Apexogenesis, 44,137, 138f. See also Vital pulp therapy.
Apical abscess
acute
antibiotics for, 51
examination findings in, 28t
incision and drainage of, 153, 153f
chronic
antibiotics for, 51
examination findings in, 28t
Apical constriction, 78f, 78-79, 100
Apical external inflammatory root resorption, 193, 194f
Apical microsurgery
anesthesia for, 127-128
armamentarium for, 128f
CBCT imaging in, 127,127, 130
definition of, 125
flaps in, 129-130, 129f-130f, 133
follow-up after, 135, 135f
graftingin, 132
hemostasis in, 128, 128f
incisions in, 129, 129f
indications for, 125, 126f
lead excision and biopsy, 131, 131f
maghnification for, 128
osteotomy in, 130, 130f
pain control in, 127-128
in posterior maxilla, 130
postoperative care for, 133-134, 134f
preoperative evaluation for, 126-127, 127f
for previously treated teeth, 44
resection in, 131f, 131-132
retrofilling in, 131-132, 132f
retropreparation in, 131-132, 132f
sinus exposure during, 134
success rates for, 43t
topical anesthetics in, 134
transient paresthesia associated with, 168
Apical perforations, 160, 160f
Apical periodontitis, 28t, 51
Apical termination, 78-79
Apical zipping, 157, 157f
Apicomarginal bony defects, 205
Articaine, 57, 59
As low as reasonably achievable principle. See ALARA principle.
Athletic mouthguards, 211, 211f
Azithromycin, 53, 53t, 55t
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Bacteremia, transient, 54

Bacterial endocarditis, 54
Benzodiazepines, 56

Bioceramic apexification, 144f, 144-146
Bisphosphonates, 4,126

Bite blocks, 68

Bite sensitivity testing, 14-15, 15f
Bitewing radiographs, 16, 16f, 72, 72f, 161
Bleaching, internal, 170-172, 170f-172f
Blood thinners, 4

Broaches, 82f, 83

Brown discoloration, 8, 8f

Bruxism, 8

Buccal Object Rule, 16

Bupivacaine, 58

Burs, 70, 70f, 77

Cc

C files, 82f, 83
Calcification, 21, 21f
Calcium hydroxide
apexification uses of, 145-147, 146f-147f
description of, 45
intracanal medicament uses of, 92, 92f-93f, 123, 149, 165
localized tissue necrosis caused by, 165
pulp capping uses of, 138
sealers, 96, 97f
Cardiac pain, 35
Cardiac transplants, 54, 55f
Caries
deep, 8
examination for, 7-8, 8f
intraoral photography of, 21
removal of, 139
CBCT imaging
advantages of, 17, 17f
alveolar fractures on, 218f
apical microsurgery uses of, 127,127f, 130
canals located using, 76, 77f
cemental tears on, 187, 187f
crown-root fractures on, 215, 215f
follow-up uses of, 18, 19f, 106, 107f, 135, 135f
fractures on, 180, 180f, 183, 184f
indications for, 18, 19b
internal root resorption on, 192f
limitations of, 17, 20
maxillary sinusitis of endodontic origin on, 30, 31f
orthogonal planes, 18, 18f
perforations on, 161, 161f
periapical cemento-osseous dysplasia on, 37f
periapical pathology on, 29, 30f
periodontal ligament luxations on, 221f
preoperative, in apical microsurgery, 127, 127f
pulp chamber position on, 71, 72f
radiation dosage from, 17-18
root fractures on, 216, 216f
sinus tracts on, 9, 10f
working length determinations using, 79
Cefazolin, 55t
Ceftriaxone, 55t
CEJ. See Cementoenamel junction.
Cellulitis, 7f
Cemental tears, 187, 187f
Cementoblastoma, 37f
Cementodentinal junction, 78, 78f
Cementoenamel junction, 70, 75, 117, 150, 170
Cephalexin, 53, 53t
Cephalosporins, 55
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Cervical lymph nodes, 5
Chemomechanical preparation, 81
Chief complaint, 4, 10, 27
Chlorhexidine gluconate, 68, 87f, 89, 92,127
Chloroform, 119, 119f
Circulation, 6
Clark's Rule, 16, 17f
Clindamycin, 53, 53f, 53t
Clinical testing
control testing in, 11, 11f
documentation of findings, 15t
overview of, 10-11
periapical tests, 14-15, 14f-15f
pulp sensitivity tests, 11-14, 12f-13f, 29f, 183,185, 187,209, 218
Coalescing primary endodontic and periodontal lesions,
206-207, 207f
Cold lateral compaction, 98, 98f, 100
Cold testing, of pulp, 12, 12f, 60
Complete pulpotomy, 141
Complicated crown fractures, 181, 213t, 214-215, 215f
Complications
apical zipping, 157, 157f
flare-ups, 167, 167f
informed consent discussions regarding, 155
instrument separation, 157-159, 158f-159f
internal bleaching for discoloration, 170-172, 170f-172f
ledges, 156, 156f
material extrusion beyond the apex, 164-165, 168
overview of, 155-156
paresthesia, 168, 168f
perforations, 159-163, 160f-162f
persistent pain, 168-170, 169f
sodium hypochlorite accident, 163f-164f, 163-164
thermal injury, 165-167, 166f
transportation, 157, 157f
Concussion, of periodontal ligament, 219t, 220, 220f
Condensing osteitis, 20, 20f, 28t
Cone fit radiographs, 97, 97f
Continuous wave of condensation, 99
Coronal disassembly, 117, 117f
Coronal flaring, 85
Coronal fractures, 21
Corticosteroids, 169
Cracked tooth syndrome, 185
Cracks, 7-8, 8f, 179
Craze lines, 181
Crestal perforations, 162
Crown fractures
complicated, 213t, 214-215, 215f
description of, 179, 181, 210
uncomplicated, 213t, 213-215
Crown-down technique, 86-87, 87f
Crown-root fractures, 179, 181, 215, 215f

D

Decoronation, 194, 195f, 225
Deeper sedation, 57
Definitive restorations, 100, 103, 103f
Dental dam isolation
armamentarium for, 67f
for direct pulp capping, 139
for indirect pulp capping, 139
for nonsurgical root canal therapy, 66-68, 67f
for pulpotomy, 141
for regenerative endodontics, 150
Dentoalveolar pain disorder, 169
Diabetes mellitus, 4,126
Diagnosis
adjunctive, 30
of endodontic pathology, 27-31



inability to replicate symptoms for, 23-24
of nonendodontic pathology, 32-37
objective examination for. See Objective examination.
periapical, 27, 27f
pulpal, 27, 27f
requirements for, 3
selective anesthesia for, 22-23, 23f
subjective examination for, 3f, 3-5
testing on another day, 23-24
treatment planning based on, 41-47
Direct osteotomy, 130
Direct pulp capping, 139-140, 140f
Disability, 6
Discolorations
coronal, 214, 215f
description of, 8, 8f
internal bleaching for, 170-172, 170f-172f
Double-ended endodontic explorer, 77, 77f
Doxycycline, 55t
Drains, 153
Dycal, 138, 140
Dyes, 7-8, 8f, 131

E

EALs. See Electronic apex locators.
ECR. See External cervical resorption.
EDTA, 87f, 88-90, 144, 149f, 150
EIRR. See External inflammatory root resorption.
Electric pulp testing, 13f, 13-14
Electronic apex locators, 78-80, 79f, 85, 156, 161, 217
Emergency treatment
adjunctive medical management, 155, 155f
description of, 152
incision and drainage, 153, 153f
infection management in, 155f
modalities for, 153f
pain management in, 1565
pulpectomy, 154-155
pulpotomy, 154, 154f
triage, 152f
EndoActivator, 91, 91f
Endocarditis, 54
Endodontics
complications of. See Complications.
goal of, 78
success rates for, 43t
Epinephrine, 58,127-128
EPT. See Electric pulp testing.
Examination
extraoral, 5-6
objective. See Objective examination.
subjective, 3f, 3-5
External cervical resorption, 191, 196-200, 201t, 196f-200f
External inflammatory root resorption, 193, 193f-194f, 195,
201t
Extraoral examination, 5-6
Extraoral sinus tracts, 6
Extrusive luxation, of periodontal ligament, 219t, 220f,
220-221

F

Files
fracture of, 158f
hand, 81f-82f, 81-83, 119
rotary, 83f-85f, 83-85, 119, 157
Finger spreaders, 98, 98f
Flaps, 129-130, 129f-130f, 133
Flare-ups, 167, 167f

Index

Follow-up
apical microsurgery, 135, 135f
CBCT imaging for, 18, 19f, 106, 107f, 135, 135f
nonsurgical root canal therapy, 106, 106f-107f
Formocresol, 140
Fractures
alveolar, 218, 218f, 225
CBCT imaging of, 183, 184f
crown. See Crown fractures.
crown-root, 179, 181, 213t, 215f, 215-216
dyes for visualizing, 7-8, 8f, 180
examination for, 7-8, 8f
root. See Root fractures.
traumatic, 179, 181, 212-218, 213t, 214f-217f
2D imaging of, 180, 180f
unseparated, 184f-185f, 184-186
vertical root, 10, 179, 182, 183f, 184
Full pulpotomy, 43t, 154

G

Gates Glidden instruments, 84f, 84-85, 119
Glasgow Coma Scale, 6, 7t
Glide path, 85,159
Gutta-percha
in bioceramic apexification, 145
heat testing uses of, 12-13
obturation uses of, 94-96, 95f, 98, 100f
removal of, 103, 119-120, 170

H

Hand files, 81f-82f, 81-83, 119
Hard tissue examination, 7-9, 8f
Head and neck examination, 5-6
Headaches, 35
Heat testing, of pulp, 12-13, 13f, 29
Hedstrom files, 82f, 83, 119-120, 120f
Heithersay's classification system, 198f
Hemostasis
in apical microsurgery, 128, 128f
inincision and drainage, 153
History of present iliness, 3-4
Horizontal root fractures, 181f, 181-182, 217f

latrogenic perforations, 159-161
Ibuprofen, 23, 49-50, 50t
|diopathic peri-cementitis, 169
Immature necrotic teeth
apexification for. See Apexification.
description of, 45, 143
regenerative endodontics for, 147-150, 147f-151f
Immunocompromised patients, 51
Incision and drainage, 153, 153f
Indirect pulp capping, 138-139, 139f
Infections
alveolar bone, 32
nonodontogenic, 32, 33f
periodontal, 32, 32f
periodontal-endodontic, 204-207, 204f-207f
Inferior alveolar nerve block, 56-58
Inflammation
anesthesiain, 58
periapical tests for, 14
Informed consent, 45-47, 46f, 104, 155, 167
Infractions, 181
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Instrumentation Ledges, 156, 156f
nonsurgical root canal therapy. See Nonsurgical root Lesions of endodontic origin, 20, 20f
canal therapy, instrumentation. Local anesthesia
separation of, 157-159, 158f-159f description of, 57, 60t, 127-128, 128f
ultrasonic, 158, 158f-159f paresthesia caused by, 168
Internal bleaching, 170-172, 170f-172f Longitudinal root fractures, 182-183
Internal root resorption, 191-192, 191f-192f, 201t, 212f Loop instruments, 158, 159f
Intracanal medicaments Loupes
description of, 91-93, 92f-93f for apical microsurgery, 128
extrusion of, beyond the apex, 164-165, 168 for nonsurgical root canal therapy, 68-69, 69f
Intraligamentary injections, 61, 61f Luxation injury, 209
Intraoral examination Lymph nodes, 5-6
clinical testing in Lymphadenopathy, 6

control testing in, 11, 11f
documentation of findings, 15t

overview of, 10-11 M
periapical tests, 14-15, 14f-15f
pulp sensitivity tests, 11-14, 12f-13f, 29f, 183, 185, 187, MAF. See Master apical file.
209, 218 Magnification
hard tissue, 7-9, 8f for apical microsurgery, 128

periodontal examination, 10, 10f for instrument removal, 158
soft tissue. 9f 9-10 for nonsurgical root canal therapy, 68-69, 69f

Intraoral photography, 21, 22f for perforation prevention, 163

Intraorifice barriers, 101, 101f, 186 Malingering, 36
Intraosseous injections, 62, 62f Mandibular anesthesia, 59, 59f, 60t

Intrapulpal injections, 62-63, 63f Mandibular block anesthesia, 22

Intrasulcular incision, 129, 129f Mandibular incisors, 75t
Intrusive luxation, of periodontal ligament, 219t, 222f, Mandibular molars
222-223,223t anesthesia of, 59
IRM retrofillings, 125, 125f canals/roots in, 75t
IRR. See Internal root resorption. ledges on, 156f
Irreversible pulpitis nohsurgical root canal therapy access preparation in, 74
antibiotic contraindications in, 51 Mandibular premolars
asymptomatic, 28t, 43,137, 141f anesthesia ij 59
examination findings in, 28t canals/roots in, 75t
nonsurgical root canal therapy for, 44,137 description of, 73
pulpectomy for, 154 necrotic, 150f

symptomatic, 28t, 186, 206 Masseter musqe, 6, 6f

o [ nerepyfon 43744 Minstoaton muscen, 6,61
Irrigation ' es, 6,

in access preparation, 74 Maxillary anesthesia

active, 90-91, 91f description of, 59, 59f, 60t

selective anesthesia, 22, 23f
Maxillary canines, 75t
Maxillary incisors, 75t

armamentarium, 87-89
in bioceramic apexification, 144
chlorhexidine gluconate, 87f, 89

delivery devices, 89, 89f Maxillary mglars
EDTA, 871, 88-90, 144, 149f, 150 acute apical abscess of, 7f
methods of, 90-91 canals/roots in, 75t

nonsurgical root canal therapy access preparation in, 74
Maxillary premolars
canals/roots in, 75t

protocol for, 90f
in regenerative endodontics, 149f
side-vented needles used in, 89, 89f

sodium hypochlorite, 87-88f, 88-91, 150 description of, 73
perforation in, 161f

Maxillary sinusitis of endodontic origin, 30, 31f

J Medical history, 3-4, 56, 126, 127f
Medication-related osteonecrosis of the jaw, 33f, 126
Jaw radiolucencies, 36, 36f Medications, 4. See also Pharmacology; specific medication.

Mepivacaine, 61
Methylene blue, 7, 8f, 131
K Metronidazole, 52-53, 53f, 53t
Micromirrors, 131f, 131-132
Microsurgery. See Apical microsurgery.
Migraine headaches, 35
Mineral trioxide aggregate
apical barrier creation using, 100
as retrofilling, 132
staining caused by, 170
L Modified Masserann technique, 121, 122f, 158

Lateral condensation, 98f, 98-99 Molars )
Lateral external inflammatory root resorption, 193, 194f mandibular. See Mandibular molars.

Lateral luxation, of periodontal ligament, 219t, 220f, maxillary. See Maxillary molars.
221-222 nonsurgical root canal therapy access preparation in, 74, 74f

K files, 82, 82f
Krasner and Rankow's laws
for canal location, 76, 76f
for pulp chamber location, 70, 71f
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MRONJ. See Medication-related osteonecrosis of the jaw.
MSEOQ. See Maxillary sinusitis of endodontic origin.
MTA. See Mineral trioxide aggregate.
Multivisit therapy
for nonsurgical retreatment, 122-123
for nonsurgical root canal therapy, 91-92, 92f
for regenerative endodontics, 148
Myofascial pain, 34

N

Nasopalatine duct cyst, 36f
Neuropathic pain, 35
Neurovascular pain, 35
Nickel-titanium rotary instruments
description of, 81-84, 85f, 87
separation of, 157-158
Nitrous oxide, 56-57, 68
Nonodontogenic infections, 32, 33f
Nonodontogenic pain, 34f, 34-36
Nonodontogenic swelling, 32
Nonsteroidal anti-inflammatory drugs, 49-50, 50t, 155
Nonsurgical endodontics, 66
Nonsurgical retreatment
access in, 116
candidates for, 116
coronal disassembly in, 117, 117f
definition of, 115
indications for, 44, 116, 116f
multivisit, 122-123
obturation material removal in, 119-122, 119f-123f
pathology requiring, 115-116, 116f
post removal in, 117-118, 118f
for previously treated teeth, 44
prior treatment corrected by, 122
single-visit, 122-123
success rates for, 43t, 44
Nonsurgical root canal therapy
access in
anterior teeth, 72, 73f
armamentarium for, 69f-70f, 69-72
bitewing radiographs of, 72, 72f
bleeding during, 74
burs for, 70, 70f
canal location for, 77
challenges associated with, 74-75
depth of, 72, 72f
intracoronal restoration removal during, 70
irrigation during, 74
molars, 74, 74f
premolars, 73, 74f
pulp chamber influence on, 70, 71f
purpose of, 69
radiographic anatomy for, 71, 72f
shape of, 70-72, 71f
straight-line, 71-72, 72f-73f
temporary crown removal for, 70
apical termination measurements, 78-79
apicomarginal bony defects treated with, 205
armamentarium, 66, 67f, 69f-70f, 69-72, 81-85, 81f-85f
canal location in
access dependence on, 77
CBCT imaging of, 76, 77f
double-ended endodontic explorer for scouting of, 77, 77f
tactile sensation used for, 77-78
canal morphology, 75t
chemomechanical preparation, 81
dental dam isolation for, 66-68, 67f
discomfort after, 104-105
electronic apex locators in, 78-80, 79f, 85
flare-ups after, 105, 105f

Index

follow-up appointments, 106, 106f-107f
indications for, 41, 41f
informed consent for, 46, 46f, 104
instrumentation
armamentarium for, 81, 81f
crown-down technique, 86-87, 87f
hand files, 81f-82f, 81-83, 119
methods of use, 85-87, 86f-87f
rotary files, 83f-85f, 83-85, 119
step-back technique, 86, 86f
internal root resorption treated with, 192, 192f
intracanal medicaments used in, 91-93, 92f-93f
irreversible pulpitis treated with, 44,137
irrigation
in access preparation, 74
active, 90-91, 91f
armamentarium, 87-89
chlorhexidine gluconate, 87f, 89
delivery devices, 89, 89f
EDTA, 87f, 88-90
methods of, 90-91
protocol for, 90f
side-vented needles used in, 89, 89f
sodium hypochlorite, 87f-88f, 88-91
loupes for, 68-69, 69f
magnification for, 68-69, 69f
multivisit, 91-92, 92f
obturationin
apical barrier, 100
armamentarium, 94-97, 95f, 97f
cold lateral compaction, 98, 98f
cone fit radiographs for, 97, 97f
description of, 91, 93-94
drying of canals before, 94, 94f
gutta-percha for, 94-96, 95f, 98
material for, 93-94, 94f
methods, 97-100
sealers for, 95-97, 97f
2D imaging of, 191f
warm vertical condensation, 99-100, 99f-100f, 119
postoperative care for, 104-106, 104f-106f
posttreatment pathology, 115
preoperative rinses in, 68
pulp chamber in, 70, 71f, 76
pulp necrosis treated with, 44, 186
restorative care
definitive, 100, 103, 103f
overview of, 100-101
posts, 102-103, 103f
temporary, 101, 101f
timing of, 104
risk factors for, 4
single-visit, 91, 92f
success with, 42f, 43t
traumatic fractures treated with, 181
working length determination for, 78f-79f, 78-80
Nonvital bleaching, 21
NSAIDs. See Nonsteroidal anti-inflammatory drugs.
NSRCT. See Nonsurgical root canal therapy.

(o)

Objective examination

adjunctive trauma examination in, 6, 7f

armamentarium for, 5, 5f

components of, 5f

extraoral examination, 5-6

intraoral examination. See Intraoral examination.

intraoral photography, 21, 22f

radiographic examination. See Radiographic
examination.
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Index

Obturation
apical barrier, 100
armamentarium, 94-97, 95f, 97f
cold lateral compaction, 98, 98f
cone fit radiographs for, 97, 97f
description of, 91, 93-94
drying of canals before, 94, 94f
materials for
carrier-based, 94,120-121
chemical removal of, 119, 119f
extrusion of, beyond the apex, 164-165, 168
gutta-percha, 94-96, 95f, 98
mechanical removal of, 119, 119f
paresthesia caused by, 168
pastes, 94,121, 121f
removal of, 119-122, 119f-122f
silver point, 121-122
methods, 97-100
sealers for, 95-97, 97f
thermal injury caused by, 165-166
2D imaging of, 191f
warm vertical condensation, 99-100, 99f-100f, 119
Occlusal contacts, 8
Occlusal pattern, 8
Occlusal reduction, 78
Odontogenic infections, 32, 32f
Odontogenic pain, 33-34, 34f
Opioids, 50
Oral temperature, 4
Osteonecrosis
description of, 4
medication-related osteonecrosis of the jaw, 33f
Osteoperiostitis, periapical, 30, 31f
Osteotomy, 130, 130f

P
Pain
in apical microsurgery, 127-128
cardiac, 35
emergency treatment management of, 155
myofascial, 34
neuropathic, 35
neurovascular, 35
nonodontogenic, 34f, 34-36, 169
odontogenic, 33-34, 34f, 169
persistent, 168-170, 169f
persistent idiopathic facial, 35
psychogenic, 36
referred, 11
vascular, 35
Panoramic radiographs, 16, 16f
Papilla-preserving incision, 129, 129f
Parafunctional habits, 8
Paresthesia, 168, 168f
Partial pulpotomy, 43t, 141, 154
Past dental history, 3-4
Pathologic perforations, 159-160
Patient interview, 3-4
PCO. See Pulp canal obliteration.
PDAP. See Persistent dentoalveolar pain disorder.
PDL. See Periodontal ligament.
Penicillin VK, 52-53, 53f, 53t
Percussion testing, 14, 14f
Perforations, 159-163, 160f-162f
Periapical cemento-osseous dysplasia, 37f
Periapical diagnoses
CBCT imaging of, 29, 30f
list of, 27, 27f
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pulpal diagnoses and, 29f
subjective and objective findings, 28t
Periapical mucositis, 31f
Periapical osteoperiostitis, 30, 31f
Periapical radiographs, 15
Periapical tests, 14-15, 14f-15f
Pericanalar resorption resistant sheet, 197, 197f
Periodontal disease, 181f
Periodontal examination, 10, 10f, 180
Periodontal infections, 32, 32f
Periodontal ligament
concussion of, 219t, 220, 220f
electronic apex locators with, 79
extrusive luxation of, 219t, 220f, 220-221
injuries to, 218-223, 219t, 220f-222f, 223t
intraligamentary injection of, 61, 61f
intrusive luxation of, 219t, 222f, 222-223
lateral luxation of, 219t, 220f, 221-222
subluxation of, 219t, 220, 220f
widening of, 20, 219t, 221f
Periodontal-endodontic infections, 204-207, 204f-207f
Periradicular bony defects, 183
Persistent dentoalveolar pain disorder, 35
Persistent idiopathic facial pain, 35
Persistent pain, 168-170, 169f
Pharmacology
analgesics, 49-50, 50t
anesthetics, 57-58
antibiotics. See Antibiotics.
anxiolytics, 56-57, 68
Photography, intraoral, 21, 22f
PIFP. See Persistent idiopathic facial pain.
Post(s)
fiber, 102, 118, 118f
longitudinal fractures and, 182f
metal, 118f
nonthreaded, 103
removal of, 117-118, 118f
selection of, 102-103, 103f
Posterior teeth. See also specific teeth.
cuspal-coverage restorations in, 102
treatment planning in, 41-42
PR. See Pressure resorption.
Precementum, 190, 193
Predentin, 190
Premedication, 54f-55f, 54-55
Premolars
dental dam isolation of, 66
mandibular. See Mandibular premolars.
maxillary. See Maxillary premolars.
nonsurgical root canal therapy access preparation in,
73, 74f
Preoperative rinses, 68
Pressure resorption, 195f, 195-196, 201t
Previously initiated teeth
endodontic treatments for, 44
subjective and objective findings in, 44
Previously treated teeth
nonsurgical retreatment for, 44
subjective and objective findings in, 44
Probing depths, 10, 10f
Psychogenic pain, 36
Pulp
intraligamentary injection effects on, 61
periodontium and, 204f
regeneration of, 147-150, 147f-151f
Pulp canal obliteration, 21, 21f
Pulp capping
direct, 139-140, 140f



indirect, 138-139, 139f
success rates for, 43t
Pulp chamber
coronal disassembly, 117
in nonsurgical root canal therapy, 70, 71f, 76
Pulp necrosis
antibiotic contraindications in, 51, 52t
chief complaint in, 27, 28t
crown fractures with, 214
dental trauma as cause of, 145f
discoloration as sign of, 8
examination findings in, 28t
illustration of, 7f
in immature teeth. See Immature necrotic teeth.
nonsurgical root canal therapy for, 44,186
spontaneous, 9
Pulp sensitivity tests, 11-14, 12f-13f, 29f, 183, 185, 187, 209,
218
Pulpal anesthesia, 57, 59, 60f
Pulpal diagnoses
list of, 27, 27f
periapical diagnoses and, 29f
subjective and objective findings, 28t
Pulpalirritation, 4
Pulpectomy, 143-144, 154-155
Pulpitis
bleeding associated with, 161
examination findings in, 28t
irreversible. See Irreversible pulpitis.
reversible. See Reversible pulpitis.
Pulpotomy, 43t, 140-141, 141f, 154, 154f

R

Radiographic examination
bitewing radiographs, 16, 16f, 161
CBCT imaging. See CBCT imaging.
description of, 15
interpretation, 20-21
lesions of endodontic origin on, 20, 20f
nonendodontic pathology, 36—-37, 36f-37f
panoramic radiographs, 16, 16f
perforations diagnosed with, 161
periapical radiographs, 15
radiopacities, 36, 37f
3D imaging, 17f-19f, 17-20, 161
2D imaging, 15-16, 16f-17f, 135, 161
working length determinations, 79f, 79-80
Radiopacifiers, 146
Radiopacities, 36, 37f
Radix entomolaris, 76, 77f
RANKL inhibitors, 4
Reamers, 82f, 83
Rectangular flap, 129, 129f
Referred pain, 11
Refrigerant sprays, 12, 12f
Regenerative endodontics, 147-150, 147f-151f
Regenerative therapy, 45
Replacement resorption, 193-195, 194f, 201t, 209, 226, 226f
Replantation, 224-226, 227t
Resin-based sealers, 96, 97f
Resin-modified glass-ionomer temporary restorations, 101, 101f
Resorbable membranes, 132
Resorption
description of, 190, 190f
external cervical, 191, 196-200, 201t, 196f-200f
external inflammatory root, 193, 193f-194f, 195, 201t
internal root, 191-192, 191f-192f, 201t
pressure, 195f, 195-196, 201t
replacement, 193-195, 194f, 201t, 209, 226, 226f

Index

Restorative care
definitive, 100, 103, 103f
overview of, 100-101
posts, 102-103, 103f
temporary, 101, 101f
Retractors, 130, 130f
Retrofillings, 131-132, 132f
Reversible pulpitis
causes of, 42
description of, 206
examination findings in, 28t
illustration of, 186f
treatment planning for, 42
Rinses, preoperative, 68
Root fractures
CBCT imaging of, 216, 216f
description of, 179, 181f-183f, 181-184
horizontal, 181f, 181-182, 217f
longitudinal, 182-183
vertical, 10, 179, 182, 183f, 184
Root perforations, 165
Root resorption
external inflammatory, 193, 193f-194f, 195, 201t
internal, 191-192, 191f-192f, 201t, 212f
Rotary files, 83f-85f, 83-85, 119, 157
RR. See Replacement resorption.

S

Same Lingual Opposite Buccal Rule, 16, 17f
SAMPLE mnemonic, 208, 209f
Sealer puffs, 165, 165f
Sealers, 95-97, 97f, 165
Sedation, deeper, 57
Selective anesthesia, 22-23, 23f, 61
Side-vented needles, 89, 89f, 164, 164f
Silver point obturation materials, 121-122
Simple interrupted sutures, 133, 133f
Single tooth isolation, 67, 68f
Single-visit therapy
for nonsurgical retreatment, 122-123
for nonsurgical root canal therapy, 91, 92f
Sinus tracts
CBCT imaging of, 9, 10f
coronally positioned, 9
extraoral, 6
intraoral photography of, 22f
presentation of, 9, 10f
vertical root fractures associated with, 183, 183f
Sinusitis
maxillary sinusitis of endodontic origin, 30, 31f
nonodontogenic, 34
Sling sutures, 133
SLOB Rule. See Same Lingual Opposite Buccal Rule.
Sodium hypochlorite
accidents involving, 163f-164f, 163-164
irrigation uses of, 87f-88f, 88-91, 95, 139, 149f, 150, 162
Sodium perborate, 171, 172f
Soft tissue
examination of, 9f, 9-10
lacerations of, 226
necrosis of, 166
palpation of, 14
swelling of, 9, 9f
Split fractures, 182
Spontaneous pupal necrosis, 9
Spreaders, 98, 98f, 100
Staining, of teeth, 170-172, 170f-172f
Stem cells, 147
Step-back technique, 86, 86f
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Strip perforations, 160, 160f, 162
Subgingival perforations, 162
Subjective examination, 3f, 3-5
Subluxation, of periodontal ligament, 219t, 220, 220f
Submandibular lymph nodes, 5
Submarginal incision, 129, 129f
Superoxol, 171
Supracrestal perforations, 162
Surface resorption, 193
Surgical operating microscope, 69, 78, 118, 158
Swelling
examination of, 9, 9f
nonodontogenic, 32
percussion testing for, 14, 14f
sodium hypochlorite accident as cause of, 163, 163f
Symptoms, inability to replicate, 23-24

T

Teeth
discoloration of, 8, 8f
fractures of. See Fractures.
percussion testing of, 14, 14f
replantation of, 224-226, 227t
restorability assessments, 41-42
staining of, 170-172, 170f-172f

Temporal arteritis, 35

Temporalis muscle, 6, 6f

Temporary restorations, 101, 101f

Temporomandibular joint, 6, 6f

Tension-type headaches, 35

Thermal injury, 165-167, 166f, 214

Thermoplastic injection, 100

3D imaging, 17f-19f, 17-20, 161

Topical anesthesia, 58, 58f, 134

Transient bacteremia, 54

Transportation, 157, 157f

Traumatic dental injuries
adjunctive examination for, 6, 7t
alveolar fractures, 218, 218f
antibiotic indications in, 51
avulsion, 223f-224f, 223-226
fractures. See Fractures.
periodontal ligament, 218-223, 219t, 220f-222f, 223t
primary assessment after, 208, 208f
pulp necrosis secondary to, 145f
treatment prioritization for, 210f
workup after, 209-210

Traumatic fractures, 179, 181

Treatment planning
decision tree used in, 42f-43f
diagnosis-driven, 41-47
informed consent in, 45-47, 46f
pulpal diagnosis in, 42
restorability of tooth as focus of, 41
root maturation stage in, 42
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Triangular flap, 129f

Tricalcium silicate cement sealers, 96-97
Trigeminal autonomic cephalalgias, 35
Trigeminal neuralgia, 35

Triple antibiotic pastes, 93,170

Troughing, 118

Tugback, 93

2D imaging, 15-16, 16f-17f, 135, 161, 180, 180f

U

Ultrasonic instruments

separation of, 158, 158f-159f

thermal injury caused by, 165-166
Uncomplicated crown fractures, 181, 213t, 213-214, 214f
Unseparated fractures, 184f-185f, 184-186

\'

Vascular pain, 35
Vegetable-based dyes, 7, 8f, 131
Vertical condensation, 99-100, 99f-100f
Vertical root fractures, 10, 179, 182, 183f, 184
Vital pulp therapy
armamentarium for, 137f
bioceramic materials for, 43-44
complicated crown fracture treated with, 215f
direct pulp capping, 139-140, 140f
indications for, 137, 138f
indirect pulp capping, 138-139, 139f
irreversible pulpitis treated with, 43-44
materials used in, 137-138
pulpotomy, 140-141, 141f
success of, 45
Vital pulp tissue, 29
Vital signs, 4

w

Walking bleach, 170
Warm vertical condensation, 99-100, 99f-100f, 119
Winged clamps, 67
Working length determination
ledges and, 156, 156f
in nonsurgical root canal therapy, 78f-79f, 78-80
in regenerative endodontics, 148, 149f

z

Zinc-oxide eugenol sealers, 96, 97f
Zipping, apical, 157, 157f





