Multimodal management of dental pain with focus on alternative medicine:
A novel herbal dental gel
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Abstract

Dental pain is the most common symptom associated with a wide array of dental problems and significantly impacts the oral
health-related quality of life. The epidemiology and prevalence of oral diseases that could lead to dental pain are diverse
and indicate regional variations. Several researchers have dwelled into the neurobiology and pathophysiology of dental pain
making the pain pathways more clear and deciphering the precise targets for the management of pain. Although a number
of pharmacological drugs are available in the market, a significant percentage of the population in India prefers alternative
herbal medication for relief from dental pain due to the side effects and interactions of pharmacological treatment. However,
there is a void in dental literature pertaining to the use, benefits, and safety of the herbal medicines. Therefore, the present
assessment has been penned down, focusing on the current multimodal approaches for treating dental pain, the current
unmet need, and the role of herbal medication in India for the management of dental pain, with a discussion on novel herbal

dental gel.
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Introduction

For there was never yet philosopher; that could endure the
toothache patiently.

William Shakespeare

Oral health is an integral component of general health.
Oral health problems such as dental caries, periodontal
diseases, and oral cancers are global concerns restricting
and confining the day-to-day errands and chores. The 2005
Liverpool Declaration has reaffirmed that oral health should
be considered as a basic human right."" Across the world,
millions of people experience oral diseases, resulting in
unneeded pain and suffering.
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The International Association for the study of pain defines
pain as an “unpleasant sensory and emotional experience
associated with actual or potential tissue damage or
described in terms of such damage.”®

Dental pain is a common symptom associated with a variety
of dental problems such as dental caries which significantly
impacts the oral health-related quality of life.!

Epidemiological Data

According to the World Health Survey™ conducted by
the World Health Organization (WHO) in India in 2003,
28% respondents had suffered from oral health problem,
maximum being from West Bengal, i.e. 42% [Figure 1].
The study conducted by Khan et al.’! documented that the
prevalence of dental caries in some parts of India is as high
as 60-65%, whereas the prevalence rate is 35% worldwide.!!
An extensive and comprehensive National Health Survey
was conducted in 2004 in India to determine the oral health
status and prevalence of dental disease in representative age
groups.” Percent prevalence of dental caries (coronal and root
surfaces) for various age groups, geographical distribution,
is shown in Figure 2a-c.
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Neurobiology and Pathophysiology of Dental
Pain

Dental pain is caused by noxious pain stimuli such as bacterial
infections, chemical or mechanical erosion of enamel, and
recession of gingiva. Patent dentinal tubules are the first
structure to be involved in dentinal pain signal transduction,
postdental insult. According to hydrodynamic theory,
movement of fluid within the dentinal tubules induces pain
via pain fibers located around the odontoblast process and
at the pulp-dentine border.®*! A dense network of trigeminal
sensory axons closely linked to odontoblasts may also be
involved in pain transmission.

It has been well documented that odontoblasts express
mechano- and/or thermo-sensitive transient receptor
potential vanilloid (TRPV) ion channels that are likely to sense
heat and/or cold movements of dentinal fluid within the
tubules."” These receptors are transmembrane receptor-ion
channel complex!"" and distributed in peripheral, spinal,
and central nervous system.” In the TRPV family, TRPV-1
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Figure 1: Oral health status in different states of India (World
health survey, 2003)

receptors are mainly responsible for the perception of
warming, burning, stinging, or itching sensation [Figure 3].

The nerve supply of the dentin-odontoblast-pulp complex is
mainly made up of mechanosensitive nociceptors, namely, A
fibers (both & and ) and C fibers [Figure 4] which selectively
express TRPV-1 receptors. The A fibers transmit pain directly
to the thalamus, generating a fast, sharp pain that can
be easily localized. The C fibers get influenced by many
modulating interneurons before reaching the thalamus, thus
resulting in a slow pain which is generally characterized as
dull and aching. Because of their location and arrangement,
the C fibers are responsible for referred pain. The excitement
of A-d fibers seems to have a negligible effect, whereas
activation of C fibers increases pulpal blood flow. This
increase induced by C fibers is caused by neurokinins,
especially substance P (SP), which is released from C fibers
nerve terminals and is involved both in inflammation and in
pain. Neurogenic inflammation due to peripheral release
of neuropeptides causes changes in vascular permeability
of the dental pulp.''

Through the A and C nociceptors, pain (action potential)
reaches to the dorsal horn of the spinal cord. From dorsal
horns, pain signals travel to thalamus via the spinothalamic
tract. Thalamus acts as a relay station for processing the
pain information. Pain signals are then transmitted to
somatosensory cortex to localize and characterize the pain.
Cortex sends signals to descending pathway to modulate
(change or inhibit) the pain impulse [Figure 5]. These
descending fibers release substances (endogenous opioids,
serotonin, and norepinephrine) that bind to the opioid
receptors and prevent the release of the neurotransmitters
such as glutamate or SP, thereby obstructing the pain signal
from being transmitted.
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Figure 2: (a) Occurrence of dental caries in different Socio-economic groups around the Globe. (National Health Survey India,
2004). (b) Occurrence of dental caries in different regions in India. (c) Average number of affected teeth for 12 year old by country
income group 2000 or latest available data. High income, upper middle income, lower middle income, low income like India (Oral

Health Atlas FDI 2015)
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Some people have well-defined modulation pathways while
others have less ability to modulate same amplitude of pain,
which is one of the reasons why pain is a very subjective feeling.

Dentist—patient Interaction

Dentist—patient communication is a major factor in
pain management and patient satisfaction. The line of
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Figure 3: The transient receptor potential vanilloid 1 ion channel
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Figure 5: Neurological dental pain pathway from site of injury
to brain

communication may be direct (face-to-face) or indirect
(telephonic/email/chat). In both cases, it has been observed
that patients prefer dentists who are interactive and
nondominating in nature.'”! Some of the positive and
negative behavioral aspects are listed in Table 1. A simple
“perceived lack” of caring and/or collaboration by the
dentist may be associated with nonresponsiveness of the
patient to the intervention. Positive communication is a key
to building patient’s confidence and belief toward further
interventions. Without such faith and trust, there may be
a poor “fit” between the intended messages by dentist
and what is understood by the patient. A study by Lahti
et al."® showed that patient expectations were met on the
most dentist characteristics, except fair support and mutual
communication, indicating that more attention needs to be
paid to the communication skills of dentists.

Nature of Pain

Common types of acute dental pain which are likely to cause
a patient to seek emergency care are categorized in Figure 6.
The nature of pain can help the clinician achieve a proper
diagnosis.

Short, sharp, shooting pain

This type of pain can be generalized due to tooth sensitivity/
dentin hypersensitivity which is a short, sharp pain caused
due to exposed dentin in response to external stimuli. The
pain is localized to the affected tooth which can be attributed
to fractured dental restorations, cracked cusps, or pulp
exposure. Intermittent, shooting, and sharp pains are also
symptomatic of trigeminal neuralgia, so good care must be
taken not to mistakenly label toothache as neuralgia.l'”!

Table 1: Behavioral guidance to dentists while treating
patient in dental pain

Positive behavior

Build a trust rapport - through dialogue, tone of voice, facial
expression, and body language

Express interest, concern and empathy toward patient’s distress

Check medical and dental history of the patient to get a
sense of the psychological and physical condition through the
modulations in voice

Maintain an interactive conversation that is relevant to the
patient. Demonstrate a commitment and keen interest toward
their wellbeing

Suggest a readily available option for immediate relief of pain
during indirect communication

Negative behavior
Being impatient and dominant
To rush through appointments and being noncommunicative
Take lots of time to explain procedures
Lack of care for patients needs and collaboration

Interaction with patient while taking instruments in hand (probes
and drilling machine)
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Persistent, dull, throbbing pain

This type of pain may have several causes and the most
common one is dental caries. It is commonly seen with
recurrent or secondary caries associated with an existing
restoration. In case of irreversible pulpitis, necrosis of pulp
may follow leading to the development of a periapical
infection. Soft-tissue problems may also cause dull, throbbing,
persistent pain with local inflammation (e.g., gingivitis
associated with food impaction), or pericoronitis. Other
causes may include dry socket, temporomandibular disorders,
and maxillary sinusitis.!"”

Management of Dental Pain in Clinical Practice
Three-dimensional approach

The “3-D” principle [Figure 7] is used in the following order
to manage pain in dental practice:!'s!

1. Diagnosis
2. Dental treatment
3. Drugs.

Drugs in Management of Dental Pain

Pharmacological approach

Several analgesics with different mechanisms of actions and
acting at different sites in the nervous system are routinely
prescribed in the current clinical practice [Table 2].["-24

Limitations of pharmacological methods

Inflammation is not always the cause of pain.?! Even the
strongest of the anti-inflammatory medications do not
render substantial therapeutic benefits to the patient if the
underlying cause of pain persists. Despite widespread use in
dental pain management, pharmacological interventions are
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Figure 6: Probable causes of common types of acute dental pain

Table 2: Commonly prescribed drugs in management of dental pain

Drugs Pharmacological properties

Acetaminophen

Antipyretic analgesic for mild to moderate pain with no real attributable anti-inflammatory effect

Excessive doses can lead to irreversible liver damage and its long-term use can lead to renal toxicity

Example: Paracetamol

Possess analgesic, antipyretic, and anti-inflammatory effect

NSAIDs have proven efficacy in the management of all kinds of dental pain
Nonselective NSAIDs block both COX-1 and COX-2 leading to side effects such as Gl bleeding and ulcers

Opioid analgesia occurs by activation of opioid receptors which inhibit neuronal activity

Opioids are frequently combined with acetaminophen in treating acute dental pain

NSAIDs

Example: Aspirin, Ibuprofen
Opioids

Example: Morphine, tramadol
Steroids

Glucocorticoids act to reduce inflammation by inhibiting the production of multiple mediators and factors
involved in the inflammatory response

Their use is limited in dentistry and reserved for situations where the correct diagnosis has been made

Example: Prednisolone, dexamethasone

Local anesthesia

The use of local anesthesia is the most common method to achieve pain control prior to a dental procedure

Local anesthetics are associated with many side effects and should be used with caution

Example: Lignocaine, bupivacaine

NSAIDs: Nonsteroidal anti-inflammatory drugs; Gl: Gastrointestinal; COX: Cyclooxygenase
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Figure 7: Principle of “3-D”s’ in dental pain management

associated with plenty of adverse events and other limitations

such as those listed below:

* Delayed onset of action in case of orally administered
medications!?!

*  Selective and nonselective nonsteroidal anti-inflammatory
drugs (NSAIDs) are contraindicated in patients allergic to
aspirin®?7

* Nonselective NSAIDs may cause gastrointestinal toxicity,
depression of renal function, increased risk of heart
failure, and inhibition of platelet aggregation due to
cyclooxygenase (COX-1) inhibition. Selective COX-2
antagonists may cause myocardial infarction?®!

*  Commonly used NSAIDs have a “ceiling effect” which
limits their efficacy and dose!

* Opioid analgesics are controlled substances and have
greater abuse potential

* Use of opioids is associated with variability in patient
response and several adverse reactions including nausea,
emesis, and respiratory depression?'=3!

* Corticosteroids are immunosuppressants, therefore not
suitable for pain management in dental problems/dental
infections*

*  Side effects with injectable local anesthesia: Paresthesia,
hematoma, tachycardia, and inferior alveolar nerve
damagel®

*  Drug—drug interactions are a common problem with all
pharmacologic agents discussed above.l

Nonpharmacological Methods

Role of alternative/herbal medications in dental pain
management

The major drawback of conventional drug therapies is the
associated side effects. This has led to renewed interest in
the use of complimentary herbal medicines such as clove
oil, neem leaves, and turmeric, which have been popular
household remedies for centuries.

According to Lavigne and Sessle,F”! there may be both
“push” and “pull” reasons behind the use of these alternative

medications. Push reasons comprise dissatisfaction with
conventional medicine due to side effects, long waiting
lists in clinics, ineffective treatments, and lack of time. Pull
reasons include a belief in the safety and effectiveness of
natural, holistic, noninvasive options that are in sync with
their personal philosophy. Treatments range from traditional
herbal or Chinese medicine, meditation, biofeedback,
physical therapy, massage, chiropractic therapy, acupuncture,
and electric fields, to name a few.

Keeping the scope of this article in mind, all further discussion
will be restricted to the use of herbal medicines for dental
pain management. Common herbal options used for
management of dental pain are listed in Table 3.1°%4¢!

Limitations of Herbal Medications

Use of alternative and complementary medicine is on the
rise. In India, more than 70% of the population uses herbal
drugs and this constitutes mostly the rural population who
depends solely upon herbal-based products.**>% Eugenol is
usually used in dentistry with few reported side effects which
are mainly in individuals sensitive to eugenol. It can cause
local irritation, some cytotoxic effects, and hypersensitivity
reactions. It is considered safe when used correctly in small
amounts; however, it can cause liver and respiratory problems
when ingested in large quantities.”"*? Eugenol-containing
materials, therefore, need to be used in appropriate amounts
and manufacturer’s instruction should be followed. Turmeric
is generally considered safe; however, at higher doses, it
may cause gastric irritation, nausea, diarrhea, allergic skin
reaction, and antithrombotic events.!'"!

The Unmet need for Herbal Medications in
Dentistry

Herbs have always been a very popular self-medication option
for centuries due to accessibility, trusted efficacy and safety
in relieving oral/dental problems. With this perspective,
herbal medications have always been an area of exploration
for researchers to overcome shortcomings of current
preparations. Stated below are a few reasons that support
the need for new herbal dental formulations:

e Conventional pharmacological medicines may be
associated with several limitations and side effects with
routine use

e Patient demand and an unprecedented need for safe
medications that provide immediate relief for the entire
family are fast acting, without side effects/interactions,
effective and last till the time they visit the dental clinic.

Recommendations on Clinical Applications of
Herbal Dental Gel

Regardless of etiology, dental pain is a common symptom
routinely seen in clinical practice. Patient with dental
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Table 3: Alternative (herbal) medications in management of dental pain

Alternative

theraples Properties

Clove oil (Eugenol)
dental pain reliever

Clove oil extracted from the buds, leaf or stem of the clove plant, Syzygium aromaticum is commonly used as a

Eugenol, a constituent of clove, has been used as an analgesic, local anesthetic, anti-inflammatory and

antibacterial agent

Clove oil could also be used as a natural antibacterial agent against cariogenic and periodonto-pathogenic bacteria

The active constituent of turmeric known as curcumin has a wide range of therapeutic benefits in ayurvedic

Dental application of turmeric includes dental pain management, in periodontal problems, as mouthwash to reduce

Capsaicin is an active component of chili peppers and is a member of the vanilloid family, binds to TRPV1 receptor

Camphor is extracted from plants, for example, from laurel or rosemary, or synthetically produced, for example,

Camphor has bactericidal efficacy and is used as one of the intracanal medicaments in endodontic treatment

Camphor has a counter-irritant action, with a mild local anesthetic action hence relieving dental pain and sensitivity

Menthol is a dominant component of peppermint oil and is extracted from peppermint leaves (Mentha piperita)

Turmeric
medicine for its antioxidant, analgesic, anti-inflammatory, antiseptic activity, and anti-carcinogenic activity
gingivitis and plaque and the treatment of precancerous lesions
Capsaicin
Capsaicin is used in the management of neuropathic and musculoskeletal pain as a local remedy
Topical application of capsaicin has been investigated for treatment of atypical odontalgia
Camphor
from oil of turpentine
procedures
Menthol
It is incorporated as a flavoring and cooling agent in several dental formulations
In addition, menthol has analgesic, antipruritic, and counterirritant effects
Tincture of Myrrh

termed an oleoresin

Myrrh is the resin of a number of small, thorny tree species of the genus Commiphora, which is an essential oil,

Myrrh is reputed to have antiseptic properties and a strong cleaning and healing action

pain often have a sense of anxiety with the use of
pharmacological agents and tend to prefer use of
home-based natural remedies due to its trusted efficacy and
safety for all age groups. Another reason for a home-based
remedy on priority is the time lag between pain initiation
and visit to a dental clinic. To bridge this gap, patients
consume these easily available remedies. Keeping patient’s
perspective, troubles, and concern’s as a point of focus,
there is an unmet need for an alternative medication which
contains reliable natural ingredients with sustained activity
in oral cavity.

A novel herbal formulation in the form of a dental gel was
developed for dental pain management keeping in mind
both the patient’s and dentist’s perspective of dental pain
as most of the patients in India approach dentist when they
experience moderate to severe pain.

For this purpose, a selective combination of herbal extracts
was used to formulate the product. Herbal extracts are
effective because they interact with specific chemical
receptors within the body and many side effects, which are
generally associated with conventional medicines, can be
averted.P® In fact, many of these natural compounds also
work by inhibiting the inflammatory pathways in a similar
manner as NSAIDs.>!

Formulation Optimization

An orally acceptable analgesic “leave-on” gel formulation
was developed to provide sustained delivery of pain relieving
herbal extracts to the affected tooth. The novel formulation
contains a combination of three essential oils - clove oil
(primarily eugenol), menthol, and camphor - dispersed in a
unique polymer matrix which is retained on the tooth and
released gradually over a period of time.

Characteristics of the Herbal Dental Gel

It is a thick, translucent gel, and the constituents impart good
spreadability, evenness, instant numbing, and noticeable
cooling sensation of menthol when applied orally.

Clove oil (primarily eugenol)

Clove oil being the major component exerts majority of its
therapeutic actions, and literature suggests that eugenol
and acetyl eugenol are the major constituents of clove oil
that provide an anti-inflammatory action and analgesic
benefit. An article by Bley®™ reported that eugenol exerts
analgesic activity due to its anti-nociceptive capacity via
TRPV1 receptors. Upon continuous activation, TRPV1
receptors not only increase permeability of Ca** ions but
also increase its release from the endoplasmic reticulum
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and other intracellular organelles. These multiple sources of
calcium result higher levels of intracellular calcium and can
induce the depolarization of cytoskeletal components such as
microtubules. Therefore, according to these widely recognized
effects, constant exposure of TRPV1 to eugenol leads to
impaired local nociceptor function for extended periods.5>>!
Concentration alteration may lead to a difference in effects
such as having either an analgesic or an anesthetic effect.”*

Camphor

Camphor has a counter-irritant and mild local anesthetic action,
which is effective in relieving pain due to dental caries and
sensitivity.””! Camphor also has cooling and soothing effect which
aids in increasing patient comfort. Studies have revealed that
camphor at higher concentration exhibits significant antibacterial
activity against several pathogenic Gram-positive bacteria.*!

Menthol

Menthol is primarily used as cooling and flavoring agent. A
study conducted by Alvarado et al.*! revealed that menthol
produces a cooling sensation by activating transient receptor
potential melastatin 8, a nonselective cation receptor.

Polymer matrix

The polymer helps form an emulsion of the analgesic oils and
also provides a bioadhesive property to the gel when applied
to the affected tooth surface.

Clinical experience with the herbal dental gel
The herbal dental gel is very effective in managing acute
dental pain due to a variety of dental problems such as caries,

pulpitis (reversible and irreversible), erosion, abrasion, and
even in cases such as cracked tooth syndrome. However, the
herbal gel should be considered as a symptomatic treatment
only and patients need to visit a dentist for proper diagnosis
and definitive treatment. In addition, efforts should be made
to explore other therapeutic areas or clinical conditions to
further extend its scope, for example, in dry socket, etc.

Algorithm for dental pain management

An algorithm on dental pain management establishing the
role of herbal dental gel can be used as a ready reference
for dental practitioners to follow [Figure 8]. Treatment
ideally should start with the initial phase of building rapport
to ease and comfort patients in pain. It is essential to
elucidate the source of dental pain with thorough review of
patient’s medical and dental history and clinical/diagnostic
examination. The gel or other relevant intervention should
be recommended once odontogenic cause of dental pain is
confirmed by preliminary tests or radiographic examination.

“Traffic Light approach” model for dental pain management
In 1986, the WHO presented the analgesic ladder approach
as a framework that physicians could use when developing
treatment plans for cancer pain. A similar but more visual
“traffic light” approach can be adopted in the management
of dental pain, taking significant analgesic activity of
this herbal gel into account. Based on this, a model was
created for the usage of the herbal dental gel considering
intensity/severity, duration, site, and frequency of dental
pain [Figure 9].
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Figure 8: Algorithm establishing role of the novel herbal gel in dental pain management

137

Contemporary Clinical Dentistry | Apr-Jun 2016 | Vol 7 | Issue 2



Kumarswamy: Management of dental pain and novel herbal dental

v .
—
Apply Herbal Dental Gel

& Visit Dentist
IMMEDIATELY

-
Apply Herbal Dental
Gel & Visit Dentist Severe Pain
Generalized/ Referred

Spasmodic

- MOderate Pain
Mild Pain

Localized
Recurrent/ Const

DENTAL PAIN PROGNOSIS

Figure 9: “Traffic Light” approach for addressing various nature
of dental pain

Localized
Acute/ Chronic

Conclusion

Present targets for pain management are associated with
multiple limitations, and therefore, the exploration of newer
pathways/alternatives (TRPV1-related) is of utmost priority.
The herbal dental gel is a unique formulation of three essential
oils, namely, clove oil, camphor, and menthol which renders
it effective in dental pain management when applied locally.

A favorable clinical experience with the novel herbal dental

gel implied it:

a. Can be a “home remedy” or as a “first aid” for
symptomatic relief of dental pain

b. Can be useful in managing dental pain in certain group
of patients such as geriatrics, busy professionals, and
patient’s with special needs

c. Should be considered as a symptomatic treatment
only and the patient needs to visit a dentist for proper
diagnosis and definitive treatment.

However, need exists for more studies and investigations to
discuss other clinical/therapeutic indications for this herbal
gel in dental practice.
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