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ABSTRACT

Endodontic treatments are performed in pulpal inflammation conditions where local anesthesia is the most
important pain control measure. But achieving local anesthesia in inflamed tissues is still a difficult process.
Anatomical variations, inflammation & anxiety are the main factors responsible for anesthetic failure. The
strategies for the management of the patient include; patient education, anxiety management, &
pharmacological management to increase the success rate of local anesthesia. Other techniques include
intraligamentary, intraosseous, intraseptal and intrapulpal injections to improve anesthesia, especially
where conventional methods have failed. Each method has different efficacy and discomfort, and among
them, intraosseous and intraligamentary injections have been found to be effective in enhancing the success
of local anesthesia. This review explains the causes of local anesthetic failure and outlines the management
to maximize patient’s comfort in endodontic treatment.
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INTRODUCTION

Endodontic procedures rely on effective pain
management to ensure patient comfort. One of the
most common and safe methods for achieving this is
the administration of local anesthesia within the oral
cavity. This approach effectively numbs the targeted
area, enabling the dentist to perform the treatment
without causing undue discomfort. Local anesthetic
techniques used during endodontics are generally
regarded as reliable and carry a low risk of
complications, making them an essential component
of the treatment process [1]. In patients with pulpal
inflammation, achieving local anesthesia can be
difficult, leading to a condition known as a "hot
tooth," where traditional local anesthetic techniques
may be less effective [2]. Somya Sahu et al. stated that
a patient drinking cold water to relieve intense dental
pain is a common scenario involving a "hot tooth. In
endodontic terms, a "hot tooth" does not refer to a
tooth that is physically hot or attractive. Instead, it
describes a tooth with irreversible pulpitis
(symptomatic irreversible pulpitis), characterized by
spontaneous,  moderate-to-severe  pain  [3].
Anesthetic failure can be attributed to several factors,
including accessory innervation, patient anxiety and
fear, the concentration and quantity of the anesthetic
administered, the technique used by the operator,
abnormal physiological responses due to
inflammation, and anatomical variations [4].
"Electronic databases such as PubMed, Scopus, and
ResearchGate were searched using keywords 'Hot
Tooth," 'Anesthetic Failure,' 'Irreversible Pulpitis,’
'Pain Management," and 'Supplemental Anesthetic
Techniques' to gather relevant data.

Clinical Signs and Symptoms of Hot Tooth
Signs of irreversible pulpitis include

— deep restorations or caries,

- coronal fractures,

- increased tooth mobility, and

— thickening of the periodontal ligament.

Symptoms typically include
— pain when biting or during percussion testing,

— heightened sensitivity to temperature extremes,
and

— intense, lingering pain in response to cold in the

early stages.
a

As the condition progresses, pain becomes more
intense with heat and is relieved by cold water. The
pain may also be impulsive, poorly localized, and
radiate from the ear to the temple for maxillary teeth.
Additionally, pain may shift to the opposite arch but
not cross the midline [3].

Causes for Anesthetic Failure in Patients with a
Hot Tooth

Irreversible pulpitis is characterized by intense,
piercing pain that may persist for several minutes to
hours at a time. Severe inflammation of the pulp
frequently results in inadequate anesthesia during
[5]. When tissue is inflamed, the pH drops, reducing
the amount of anesthetic in its base form that can
penetrate nerves [6]. Consequently, some of the
active ionized form accumulates inside the nerve,
reducing the anesthetic’s effectiveness. Moreover,
nerves in inflamed tissue show changes in their
resting potentials & become easier [7].

Multiple elements play a role in the unsuccessful
outcome of local anesthesia, including

- Improper injection techniques [8],
— Significant variations in neuroanatomy [9], and

— The activation of nociceptors [10].

In mandibular molars, dense cortical bone acts as a
barrier to the penetration of anesthetic, whereas the
thinner bone in the maxilla allows for easier diffusion.
Insufficient anesthesia can also result from additional
nerve branches or cross innervation by the
contralateral inferior alveolar nerve (IAN).
Additionally, the position of foramina and the tooth's
alignment also have a role in the effectiveness of the
local anesthetics [11].

The acidic environment of inflamed tissue lowers the
pH, limiting the penetration of the anesthetic’s base
form through the nerve sheath & membrane. Due to
this, less of the ionized form reaches the nerve,
leading to reduced anesthetic effectiveness. Ion
trapping is more commonly associated with
infiltration injections, whereas block injections are
generally less affected by the acidic conditions of
inflamed tissues [12].

© 2025 University of Science and Technology, Main Campus Aden, Yemen. This article can be unrestrictedly used, distributed or
reproduced in any medium, provided that credit is given to the authors and the journal. Online ISSN: 2227-961X.

26


https://doi.org/10.20428/yjms.v19i6.2979
https://journals.ust.edu/index.php/yjms

Bhargav, P., Vamsee, K. , Nallagatla, M., Chandra,S., C. Sunil Kumar, S.
Sunil Kumar, R. Bharathisuma . Yemeni J Med Sci. 2025; 19(6):52 -32

https://doi.org/10.20428/yjms.v19i6.2979
https://journals.ust.edu/index.php/yims

Management of Hot Tooth

Patient education

Educating patients is an essential aspect of dental
care. Generally, dentists are responsible for
explaining treatment procedures, whereas dental
hygienists and prevention assistants usually provide
guidance on oral hygiene and preventive measures
[13]. Patients should be well-informed about their
treatment to ensure they are mentally prepared for
the procedures, helping to eliminate the fear of the
unknown and reduce anxiety.

Management of anxiety

Fear & anxiety trigger physical, emotional, cognitive,
& behavioral reactions in individuals, making it a
common issue in dental practices. Anxiety is usually
associated with painful stimuli & heightened
perception of pain, causing patients to experience
more intense and prolonged pain, and they may also
have an exaggerated memory of the pain [14].

1. Preoperative Anxiety Assessment

The initial step in managing dental anxiety is to
identify anxious patients, often achieved through self-
reported questionnaires like the Dental Anxiety Scale.
Studies show that recognizing and addressing the
patient's anxiety is vital for building trust and
fostering a calmer, more comfortable environment
[15].

2. Pharmacological Management

The administration of oral benzodiazepines is a
common practice for managing anxiety or inducing
sedation, but prolonged use, especially beyond a few
weeks, can lead to physical & psychological
dependence and an increased tolerance. In the Dental
Practitioners Formulary, diazepam and temazepam
are the oral benzodiazepines approved for use and
may be prescribed as premedication before dental
procedures [16]. In general, benzodiazepines may be
contraindicated in patients with hepatic impairment
[17].

3. Behavioral Techniques

Cognitive  behavioral therapy & behavioral
management effectively reduce patient anxiety.
However, studies revealed that individuals with
increased anxiety levels were less receptive to these
approaches [18].

Role of premedication

Various approaches are developed for managing a
"hot tooth,” with a significant focus on reducing
inflammation before administering local anesthesia.
The nociceptive fibers, even at low activation
thresholds, are stimulated by inflammatory
mediators. Premedication strategies have been
employed to enhance anesthetic efficacy by reducing
inflammation = through  the inhibition  of
prostaglandins & other mediators, which causes pain
[19]. It can be difficult to obtain adequate anesthesia
in symptomatic irreversible pulpitis conditions.
These cases can be managed effectively by
administering premedication one hour before local
anesthesia [20]. Premedication is recommended with
anti-inflammatory drugs.

Modaresi et al. studied the effect of premedication
before anesthesia with ibuprofen & acetaminophen in
irreversible pulpitis condition [21]. Taking oral non-
steroidal  anti-inflammatory = drugs (NSAIDs),
particularly 600 mg ibuprofen, one hour before
inferior alveolar nerve block can improve pain relief
[22]. NSAIDs like aspirin & ibuprofen are the most
commonly used drugs for relieving pain because of
their anti-inflammatory & analgesic properties.
Paracetamol provides strong pain relief but has
minimal anti-inflammatory effects. Opioids, while
potent analgesics, have common side effects and
should be used in severe pain cases. Codeine (60
milligrams), typically combined with paracetamol
(1000 milligrams), is the most commonly used opioid
[23]. NSAIDs such as aspirin reduce the antiplatelet
effect and have a thrombogenic effect on platelet
function. NSAIDs raise systolic blood pressure by
about 5 mmHg and contribute to fluid retention,
making them contraindicated for long-term use [24].

Role of Electric Pulp Test (EPT) in checking Local
Anaesthesia

EPT is recognized as an effective tool in evaluating
pulp status in primary teeth. It has demonstrated high
accuracy when compared to other pulp sensibility
testing techniques [25]. A-delta fibers present in the
dentin-pulp complex are stimulated when an electric
current is applied to the tooth. A positive response
occurs when the nerves are not fully anesthetized.
The EPT is well-established as an indicator of local
anesthesia in permanent teeth [26]. Following the
injection of local anesthetic, traditional dental
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anesthesia indicators, such as lip numbness and
mucosal sensitivity, were assessed [27]. EPT should
be used cautiously in patients with cardiac
pacemakers [28].

Test Cavity Preparation

Before beginning access preparation, a small test
cavity can be created to verify the effectiveness of the
anaesthesia [29].

Additional anesthetic/supplemental injections
Intraligamentary injection

Research on the anesthetic efficacy of
intraligamentary supplemental injection in hot tooth
condition has shown a success rate of 85%. A
promising approach to enhance endodontic
anesthesia involves placing the anesthetic solution
near the root apex. Due to the obstruction caused by
a thick buccal cortical plate, intraligamentary
injections offer a less invasive solution. A
conventional syringe or a pressure syringe is used for
this approach, applying high pressure to deliver the
anesthetic solution into the periodontal space (Figure
1) [30-32].

INTRALIGAMENTARY

Figure 1: Intraligamentary injection

Aggarwal et al. reported that 2% lidocaine with
epinephrine (1.2 ml), when administered as a
supplementary intraligamentary injection, produced
higher rates of anesthetic success [33]. Whereas
Nusstein et al. found an increase in success rate when
2% lidocaine with epinephrine (1.4 ml) was
administered via a computer-controlled local
anesthetic system [34].
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Pulpal anesthesia is typically achieved 30 seconds
after an intraligamentary injection. Key factors for
success with this technique include proper needle
positioning and administering the anesthetic under
pressure. The clinician should feel resistance during
the injection, and applying significant pressure is
advised to ensure the best results [35]. Temporary
undesirable side effects after intraligamentary
injection are postoperative pain due to high pressure
during injection [36].

Intraosseous (I10) injection

IO injection can be a valuable addition to a dentist's
local anesthetic techniques, particularly when
supplemental anesthesia is needed [37]. IO
anesthesia delivers the anesthetic solution into the
cancellous bone directly, enabling rapid access to the
periapical area and the nerve’s axonal region (Figure
2).

INTRAOSSESOUS

Figure 2: Intraosseous injection

The transcortical injection avoids nerve injuries
caused by intraoral nerve blocks in symptomatic
pulpitis cases, decreasing the likelihood of
unintentional vessel injection or damage to the
lingual nerve [38]. Studies done by Martinez et al. in
comparison of 10 injection with IAN block for
managing hot teeth in the posterior mandibular
region required no supplementary anesthesia [39].
Manfred Niliu et al. reported that when 10 anesthesia
was used alongside IAN block, it outperformed the
combination of intraligamentary & [AN block [40].

Razavian et al. reported risk of root injury and
temporary tachycardia with 10 injection. The authors
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also noted that the equipment is expensive for 10
injection. For these reasons, they are not preferring
10 as the primary technique [41].

Intraseptal anesthesia

Intraseptal anesthesia is particularly beneficial when
used in combination with regional blocks for both
maxillary and mandibular teeth [42]. Anesthesia is
delivered directly into the interdental septum, which
spreads via porous alveolar bone into the
surrounding cancellous bone [43].

In Woodmansey's injection method, the needle is
advanced until it reaches the bone, penetrating the
osseous crest, and pressing it firmly into the
interdental septum for administering the anesthetic.
Woodmansey also suggested performing the
intraseptal injection at the proximal sides of the tooth
to ensure complete pulpal anaesthesia [44].

The intraseptal technique delivers local anesthesia to
a single tooth and its surrounding soft tissues. It
works by anesthetizing the nerve endings in the
tissues associated with the specific tooth [45]. Bonar
T et al. found that the intraseptal injection increased
the success rate for anesthesia in the mandibular first
molar [46]. Dianat et al. proved that supplementing
an IAN block with an intraseptal injection in
symptomatic irreversible pulpitis of mandibular
molars increased the success rate of anesthesia [47].
Brkovic et al. has reported that intraseptal injection is
more effective in managing postoperative pain than
intraosseous and intraligamentary injections [48].

Intrapulpal anesthesia

Achieving profound anesthesia during an endodontic
procedure can be challenging for various reasons.
When the pulp is exposed, anesthetic can be directly
injected into the pulp (Figure 3). However,
intrapulpal anesthesia is typically a painful technique
and needs pulpal exposure before administering the
anesthetic. Because of this, it is rarely the first choice
for dentists as a supplementary anesthetic method
[49]. The intrapulpal injection technique (IPI) is often
chosen when patients experience pain during pulp
extirpation, particularly in cases of a hot tooth. A key
factor in the success of IPI is the need to administer
the anesthetic under pressure [50].

77)
p}f},/ INTRAPULPAL

Figure 3: Intrapulpal injection

Monheim et al. suggested that sustained pressure can
cause degeneration of nerve fibers, resulting in
profound anesthesia [51]. 0.2 to 0.3 ml of local
anesthesia is deposited into the pulp with a 27-gauge
short needle after inserting it into the pulp chamber.
Although this technique can be uncomfortable for the
patient, it is generally effective in providing pain
relief. In most cases, the anesthesia lasts long enough
to allow for the removal of pulpal tissues [52].
Sujatha Gopal Sooraparaju et al. reported that before
giving the intrapulpal injection, a mixture of
benzocaine gel and hyaluronidase is applied to the
exposed pulp to reduce the associated discomfort
[53]. Hargreaves et al. suggest that intrapulpal
injection should be considered as a last resort, to be
used only when all other options have failed [54].

CONCLUSION

Effective pain management during endodontic
procedures, particularly for "hot tooth" cases with
irreversible pulpitis, requires a comprehensive
approach. Local anesthesia can be challenging due to
inflammation and anatomical variations, so
supplementary techniques like intraligamentary,
intraosseous, and intrapulpal injections, along with
premedication using NSAIDs like ibuprofen, can
improve anesthetic success. These methods target
specific areas to overcome barriers like dense bone
and accessory innervation. Success depends not only
on the clinician's skill but also on patient cooperation
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and anxiety management, making patient education
and preoperative assessment crucial for optimal
outcomes. Further research or clinical trials are
necessary to optimize techniques and patient
discomfort for successful management of hot tooth.
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