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Aims: To examine the analgesic effect, safety, and tolerability of intraoral
administration of onabotulinum toxin A (BoNT/A) in patients suffering from
intractable continuous dentoalveolar neuropathic pain. Methods: Eight patients
(six women and two men) of ages ranging from 21 to 73 years (mean [standard
deviation] 52.4 [16.1] years) suffering from continuous dentoalveolar pain for a
mean duration of 5.8 (4.4) years received a submucosal injection of 10 to 25 units
of BoNT/A into the vestibular mucosa surrounding the painful site. Pain intensity
levels were recorded using a verbal rating scale (VRS). Safety and tolerability
of BoNT/A were measured based on patient self-report, including any adverse
effects reported by the patient at the injection site. Results: Five of eight patients
reported positive pain reduction. In this group, mean pain intensity on a 0-10 VAS
was 4.8 (2.2) at baseline and 2.6 (2.1) at postinjection. The analgesic effect
was maximal between 7 and 14 days postinjection and lasted for 1 to 8 weeks
before subsequently returning to the pre-injection levels. No adverse effects
were reported at the injection sites. One patient noted transient partial hemi-
facial paralysis. Conclusion: These results suggest the potential therapeutic
benefit of BoNT/A in the management of continuous dentoalveolar neuropathic
pain. Further investigations conducted via well-controlled studies in the area of
orofacial pain are warranted. J Oral Facial Pain Headache 2019,33:160-164.
doi: 10.11607/0fph.2031
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teria Clostridium botulinum and other Clostridium species. The

mechanism by which the toxin blocks the release of acetylcholine
at the neuromuscular junction from the presynaptic efferent (motor) nerve
endings has been widely studied. More recently, BoNT has also been
reported to have an effect on afferent (sensory) neurons by inhibiting the
release of various neurotransmitters and neuropeptides. This appears to
be independent of its action on muscle tone and secretory glands at the
periphery. There are seven different serotypes of neurotoxin (A—G) iden-
tified. Serotype A is the most commonly used in the clinical setting since
it was first purified in the mid 20th century.!

In animal models, onabotulinum type A (BoNT/A) has been shown
to have an effect on the accumulation of presynaptic calcitonin
gene-related peptide (CGRP) of afferent neurons inhibiting the pep-
tide exocytosis, thus potentially alleviating pain.? This antinociceptive
mechanism was first described after peripheral® and intrathecal* ad-
ministration of BoNT/A in formalin-induced inflammatory pain models,
suggesting a modulatory effect on pain sensitization processes. In a
capsaicin inflammatory pain model, BoNT/A infiltration previous to in-
duction of the inflammation prevented mechanical and thermal hyper-
algesia.® Additionally, in neuropathic pain models, the administration
of peripheral and intrathecal BoNT/A reduced mechanical and thermal
hyperalgesia.®™'° These data suggest that BoNT/A reduces central sen-
sitization regardless of the route of administration.

Botulinum toxin (BoNT) is a potent neurotoxin produced by the bac-
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Table 1 Demographic Data (n = 8)

Case  Gender Age(y) Dentoalveolar pain location Duration (y) Trauma Sensory changes
1 F 53 Left maxillary third molar 4 - Allodynia

2 F 66 Right maxillary premolar/lateral incisor 2 = =

3 M 73 Left mandibular lateral incisor 15 Dental treatment, #23 Allodynia

4 F 63 Maxillary central incisors 7 Dental treatment, #9 Allodynia

5 F 21 Mandibular central incisors 2 Orthognathic surgery Allodynia

6 F 49 Right mandibular premolar/first molar 9 Extraction, #30 Allodynia

7 F 43 Left mandibular second premolar/molar 7 - Allodynia

8 M Bil Left mandibular canine/incisors 1 = Allodynia

It is noteworthy that part of the effect of BoNT has
also been observed distant to the site of injection.
Hence, it has been hypothesized that the neurotoxin can
be retrogradely transported through neuronal axons."

Since the first case series published in 2004,'2
several human studies have demonstrated the an-
algesic benefit of BoNT/A in the management of
different conditions, such as chronic tension type
headaches'® and chronic neck pain.'* More recently,
the PREEMPT study concluded that BoNT/A could
be used as a preventive therapy in chronic migraine
patients'®; thus, FDA approval was obtained.

For neuropathic pain conditions, the revised
systematic review and meta-analysis funded by
the Special Interest Group on Neuropathic Pain
(NeuPSIG) concluded that BoNT/A should be rec-
ommended as a third line of treatment, particularly in
neuropathic pain conditions with a presumed local
pain generator (eg, posttraumatic painful neuropa-
thies).'® Notwithstanding that the quality of the evi-
dence is limited since only six RCTs were available,
subcutaneous administration of 50 to 200 units to the
painful area has been recommended every 3 months.
Minimal side effects were reported.

Neuropathic pain is defined according to the
International Association for the Study of Pain (IASP)
as “pain caused by a lesion or disease of the somato-
sensory nervous system.”” It can be classified based
on temporal features (ie, episodic or continuous).'®'°
Continuous dentoalveolar neuropathic pain has
been traditionally described as atypical odontalgia
or phantom toothache and has also been described
in the literature as persistent dentoalveolar pain.?°
In 2013, the International Headache Society (IHS)
proposed the term painful traumatic trigeminal neu-
ropathy (PTTN) to describe pain felt in the trigeminal
distribution associated with sensory disturbances
and related to a traumatic event.?'

To the best of the authors’ knowledge, there are
no clinical trials published investigating the effect
of intraoral administration of BoNT/A in continuous
dentoalveolar neuropathic pain. The aim of this case
series was to examine the analgesic effect of a sin-
gle intraoral injection of BoNT/A in patients suffering
from continuous dentoalveolar pain.

Materials and Methods

Institutional Review Board approval was obtained
for this retrospective consecutive case series, which
was conducted at the Orofacial Pain Center at the
College of Dentistry of the University of Kentucky be-
tween August 2015 and January 2017.

Patients

A total of eight patients diagnosed with continu-
ous dentoalveolar neuropathic pain at the Orofacial
Pain Center received a single intraoral injection of
BoNT/A as a coadjutant therapy to their pharmaco-
logic treatment (Table 1). Each patient presented
with continuous pain felt in the dentoalveolar tissues
with no clinical or radiographic evidence of den-
tal and/or periodontal pathology. Six patients were
women and two were men, and their ages ranged
from 21 to 783 years (mean [standard deviation (SD)]
52.4 [16.1] years). The mean (SD) duration of pain
was 5.8 (4.7) years. In 50% of the cases, an inva-
sive dental or surgical procedure was related to the
onset of pain. The remaining 50% did not report any
precipitating event, although two of these patients
recieved dental treatment in an attempt to treat the
pain, which in one case increased the initial level of
pain (Table 1, case 7). Positive sensory changes such
as allodynia were noted in the affected area, except
for in case 2. In six patients, temporary pain reduc-
tion was obtained after application of benzocaine gel
20% to the affected area. Intra- and extraoral exam-
inations were otherwise negative.

All of the patients included had been managed
with various combinations of medications depending
on the patient’s response. The medications included
anticonvulsants such as gabapentin with dosages
ranging from 900 mg to 2,700 mg; pregabalin 75 mg
up to 300 mg; oxcarbazepine 300 mg to 600 mg; an-
tidepressants such as duloxetine 30 mg to 120 mg;
and amitriptyline 10 to 20 mg. One patient was under
a narcotic contract for methadone, 80 mg per day, to
manage the pain. In spite of the polypharmacotherapy,
the mean (SD) average pain reported prior to treat-
ment using a 0—10 verbal rating scale (VRS; 0 = no
pain, 10 = extreme pain) was 4.75 (1.7) at baseline.
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Table 2 Results in Pain Reduction Levels After Intraoral Administration of BoNT/A

BoNT/A VRS VRS Onset Duration

Case (units) baseline result  (d postinjection) (wk postinjection)  Tolerance Side effects

1 20 4 4 - - Good -

2 25 2 1 12 1 Good =

3 20 4 1 7 5 Good -

4 10 5 2 12 6 Good -

5 20 4 4 - - Painful -

6 10 6 6 - - Good -

7 10 5 3 14 8 Good -

8 10 8 6 15 5 Good Facial muscle weakness

VRS = verbal rating scale.

Fig 1 Intraoral administration of BoNT/A injected into the vestib-
ular mucosa over the painful area.

Methods

Onabotulinumtoxin A (BOTOX) was obtained from
Allergan, New Jersey, USA; 100 units of BoNT/A
were reconstituted in 4 mL of 0.9% sterile sodium
chloride (NaCl) solution at concentrations of 25 units
per 1 mL. After written consent was obtained, each
subject received between 10 and 25 units of BoNT/A
infiltrated to the painful area. Injections were per-
formed in the vestibular mucosa or attached gingiva
with a 30-gauge 1-inch needle at 2- to 4-mm depth
(Fig 1), and doses were divided among three evenly
distributed sites (Table 2).

Tolerance of the procedure and secondary side
effects were recorded on the basis of patient re-
port. Patients were requested to contact the clinic by
phone and report the onset of postinjection pain re-
duction (if pain reduction occurred) and the duration
of the therapeutic benefit. Pain intensity was record-
ed by means of a VRS. Patients were followed over a
period of 3 months after the procedure.

Results
Five of the eight patients reported pain relief after the

intraoral BoNT/A injection. The mean (SD) pain inten-
sity at baseline for these five patients was 4.8 (2.2)
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on a VRS, and at postinjection it was 2.6 (2.1). Pain
reduction of > 50% was achieved in three patients
(cases 2, 3, and 4); the other two patients had 25%
and 40% pain relief, respectively (Table 2). The mean
average reduction in pain intensity was 50%.

The maximal initial analgesic effect was felt be-
tween 7 and 14 days postinjection (mean [SD] an-
algesic onset of 12 [3.1] days). The duration of the
therapeutic benefit lasted between 1 and 8 weeks
(mean duration 5 [2.5] weeks) before subsequently
returning to the pre-injection levels. In two of the pa-
tients who achieved more than 50% pain reduction,
the therapeutic effect lasted for 5 weeks (Table 2,
cases 3 and 4).

Overall, the procedure was well tolerated and no
complications were reported, except for one patient
who reported that the injection was painful. No ad-
verse effects were reported at the injection sites. At
the 3-month follow-up, one patient reported transient
difficulty smiling after the injection that lasted for a
few weeks (Table 2). Four of the eight patients re-
ported significant improvement in quality of life and
expressed their interest in having the procedure
repeated in the future.

Discussion

In this case series, intraoral submucosal injection of
BoNT/A was effective in providing an analgesic effect
in five out of eight patients suffering from continuous
dentoalveolar neuropathic pain. Patients tolerated
the procedure well, with no complications noted at
the intraoral injection site and minimal side effects
reported at the 3-month follow-up interview. These
findings are similar to results published in previous
case reports in which the intraoral approach was
used to administer BoNT/A for the management of
continuous dentoalveolar neuropathic pain.?22%
Interestingly, significant reduction in pain intensi-
ty has been reported in all studies despite the fact
that dosages have varied considerably: with a dos-
age of 15 to 30 units the analgesic effect lasted 2
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to 4 months?3; up to 100 units, the analgesic effect
was reported to last 2 months.?2 In the present study,
more than 50% pain reduction was achieved in three
patients with small amounts of BoNT/A ranging from
10 to 25 units, and the therapeutic benefit reported
by the patients lasted up to 2 months with a dosage
of 20 units. Furthermore, failure of the treatment was
not related to the use of the lowest dosages, as two
of the nonresponders received 20 units.

These observations are in accordance with the
findings reported in a recent literature review on the
use of BoNT/A for the management of orofacial neu-
ropathic pain conditions, including trigeminal neu-
ralgia.?* According to these authors, 25 to 50 units
divided into multiple injections could be proposed for
the intraoral administration of BoNT/A in neuropathic
pain conditions. However, further studies are needed
to corroborate this proposed dosage.

In the present study, all patients that achieved
some pain reduction after the BoNT/A injection not-
ed that eventually the pain returned to the baseline
intensity level. As mentioned previously, the longest
therapeutic benefit was achieved in one case with a
maximum of 8 weeks of pain reduction. Four of the
five responders to the BoNT/A expressed interest in
repeating the procedure.

As acknowledged in a recent randomized clin-
ical trial,®® repeated injections of BoNT/A improved
the therapeutic effect in peripheral neuropathic pain
conditions. Moreover, the authors observed that a
quarter of the initial nonresponders reported thera-
peutic benefit from the second administration despite
the lack of improvement after the first. Thus, the au-
thors concluded that repeated administrations might
be necessary to determine whether a patient re-
sponds to BoNT/A. Therefore, further investigations
are needed to evaluate the potential benefit of peri-
odic infiltrations in patients suffering from continuous
dentoalveolar pain.

Moreover, among the eight patients recruited
for this case series with a diagnosis of continuous
neuropathic pain, only 50% reported a previous trau-
matic event related to the onset of pain. Two cases
received root canal treatment, one case a dental ex-
traction, and one underwent orthognathic surgery.
According to IHS,?' the latter cases meet the criteria
for PTTN, whereas the other 50% reported pain with
an unknown precipitating factor. One case received
dental treatment for her pain condition resulting in an
aggravation of her symptoms. It is not uncommon that
by the time patients are diagnosed with continuous
dentoalveolar pain they have already received some
type of dental treatment.?® According to these find-
ings, the presence of a traumatic event did not seem
to predict the patient’s response to the treatment, nor
did gender or duration of pain.
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Taking into consideration the small sample size,
these findings do not support the hypothesis that
treatment outcomes for neuropathic pain conditions
could be predicted depending on their clinical fea-
tures, as proposed previously in the literature.?®
Furthermore, in this patient population the presence
of allodynia did not predict the response to treat-
ment, nor did the response to the application of 20%
benzocaine gel. Two of the three nonresponders ob-
tained significant pain relief with the topical applica-
tion of local anesthetic. In the responder group, four
out of five patients responded favorably to the ben-
zocaine gel.

However, these results should be interpreted with
caution due to the limitations of this study. The small
size of the sample recruited and the lack of a con-
trol group do not allow a dose-response assessment
nor a statistical analysis of the data obtained to be
performed.

Conclusions

The intraoral submucosal injection of BoNT/A to the
painful area of continuous dentoalveolar neuropathic
pain resulted in a decrease of pain intensity in more
than 50% of patients. The minimum pain reduction
achieved was at least a 25% decrease from base-
line. Pain reduction of > 50% was achieved in three
patients, and in two of them the therapeutic benefit
lasted for 5 weeks. Despite the limitations of a case
series, these findings suggest that BoNT/A may have
an analgesic effect in patients suffering from contin-
uous dentoalveolar pain. Additionally, the treatment
was well tolerated. However, further studies are war-
ranted with well-controlled designs to determine the
appropriate dosage of BoNT/A and to evaluate the
benefits and safety of repeated injections.
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