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Introduction

The term ‘urgent care’ as defined by the Merriam-Webster 
medical dictionary is a ‘medical care provided for illnesses 
or injuries which require prompt attention, but are typically 
not of such seriousness as to require emergency services’. 
Quite simply, it means an urgent need for assistance or 
relief. In dentistry, most dental emergencies are due to 

dental abscesses, tooth decay or fracture of dentition (1). 
Orofacial pain is that specialty of dentistry that deals with 
jaw, face, head and neck pain of non-odontogenic origin (2) 
and as such, it is not immune to patients presenting with an 
urgent situation in extreme pain, requiring the practioner to 
provide efficient and effective care. 

O r o f a c i a l  P a i n  c a n  b e  b r o a d l y  d i v i d e d  i n t o 

Review Article

Use of injection techniques in orofacial pain emergencies: a 
narrative review 

Sowmya Ananthan1^, Samuel Y. P. Quek2, Sita Mahalakshmi Baddireddy3, Julyana Gomes Zagury1

1Center for Temporomandibular Disorders & Orofacial Pain, Department of Diagnostic Sciences, Rutgers School of Dental Medicine, Newark, NJ, 

USA; 2Department of Diagnostic Sciences, Rutgers School of Dental Medicine, Newark, NJ, USA; 3Private Practice, Unaizah, Saudi Arabia

Contributions: (I) Conception and design: S Ananthan; (II) Administrative support: S Ananthan, SYP Quek, J Gomes Zagury; (III) Provision of study 

materials or patients: S Ananthan, SYP Quek, J Gomes Zagury; (IV) Collection and assembly of data: None; (V) Data analysis and interpretation: 

None; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Sowmya Ananthan, BDS, DMD, MSD. Associate Professor & Assistant Program & Clinic Director, Center for Temporomandibular 

Disorders and Orofacial Pain, Department of Diagnostic Sciences, Rutgers School of Dental Medicine, 110 Bergen Street, Newark, NJ 07103, USA. 

Email: ananths1@sdm.rutgers.edu.

Background & Objective: Orofacial pain is the branch of dentistry that deals with non-odontogenic 
sources of pain in the head and neck area. It is the newest recognized specialty of dentistry. Urgent situations 
can and do occur in an orofacial pain setting. The objective of this review is to describe the various orofacial 
pain emergencies and describe injection techniques to manage them until definitive treatment can be 
instituted.
Methods: The International Classification of Orofacial Pain guidelines were used and based on the 
extensive clinical experience of the authors, the commonly presenting orofacial pain emergencies were 
included in this narrative review. A PubMed search was done to gather the data.
Key Content & Findings: Emergency conditions from temporomandibular disorders (TMDs) such 
as acute disc displacement without reduction, muscle spasm, acute primary myofascial pain, neuropathic 
orofacial pain disorders such as trigeminal neuralgia (TN), post-traumatic trigeminal neuropathic pain 
(PTNP), neurovascular disorders such as migraine and cluster headaches are presented along the relevant 
management injection techniques.
Conclusions: This narrative summarizes the various emergency orofacial pain presentations and injection 
techniques for immediate management of the same.

Keywords: Injections; neuralgia; TMJ disorders; local anesthetics; cluster headache; migraine headache

Received: 08 March 2022; Accepted: 11 August 2022; Published: 30 September 2022.

doi: 10.21037/joma-22-11

View this article at: https://dx.doi.org/10.21037/joma-22-11

15

 
^ ORCID: 0000-0003-4261-9891.

https://crossmark.crossref.org/dialog/?doi=10.21037/joma-22-11


Journal of Oral and Maxillofacial Anesthesia, 2022Page 2 of 15

© AME Publishing Company. J Oral Maxillofac Anesth 2022;1:26 | https://dx.doi.org/10.21037/joma-22-11

temporomandibular, neuropathic, and neurovascular 
disorders. The reader is urged to refer to the International 
Classification of Orofacial Pain (ICOP 2020) and the DC-
TMD for the official diagnostic criteria (3). It is important 
to always keep in mind that dental pathology should be 
ruled out first before looking for an orofacial pain diagnosis, 
as dentoalveolar pathology is the most common cause of 
pain in the orofacial region (3). Another important point 
to keep in mind is the site of pain versus the source of pain. 
The site of pain is the location where the patient feels the 
pain. The source of pain is that area of the body from which 
the pain actually originates. The term primary pain is used, 
if the site and source of pain are the same. If the site and 
source of pain are different, it is called as heterotopic pain. 
Referred pain is a type of heterotopic pain. An important 
rule of thumb in therapy is that treatment should be 
directed toward the source and not the site of pain (4).

Injection therapy can be used as a tool for the diagnosis 
and management of urgent orofacial pain conditions. 
Injections can be performed without any injectates (dry 
needling) or with various injectates such as local anesthetics, 
corticosteroids, and botulinum toxins (5). Local anesthetics 
are the most common injectable drugs, used in emergency/
urgent setting. There are reports on the effective use of 
local anesthetic injections for confirming a diagnosis, and 
in the management of intolerable pain (6). The advantages 
of injection therapy with local anesthetics include ease 
of administration, achieving immediate pain relief with 
minimal side effects. It is thought that local anesthetics 
reduce the pain transmitting signals from the periphery, 
by anesthetizing the sensitized, pain producing nerves- 
specifically the C-fibers (6). The objective of presenting this 
timely review, is to concisely summarize the common urgent 
presentations in an orofacial pain setting and how to provide 

immediate pain relief by performing various injection 
techniques. We present the following article in accordance 
with the Narrative Review reporting checklist (available at 
https://joma.amegroups.com/article/view/10.21037/joma-
22-11/rc). 

Methods

Please see Table 1 for the search strategy summary. The 
search was conducted on PubMed database. English 
language articles were included. The search was conducted 
with the MeSH terms: injections, neuralgia, TMJ disorders, 
local anesthetics, cluster headache, migraine headache. In 
addition, the cited manuscripts were reviewed.

Rationale for the review

Urgent situations in orofacial pain can present with 
unremitting pain or excruciating intermittent pain that 
requires effective and rapid treatment. This can be achieved 
with different injection techniques, either with or without 
the use of injectables. This will help the patient until further 
interventions can be performed or until therapeutic dose of 
the prescribed medications is reached. Different injection 
techniques for urgent care in an orofacial pain setting will 
be discussed based on the literature.

Therapeutic drugs

Local anesthetics

Modern dentistry will be impossible without this wonder 
medication (7). Local anesthetics reversibly interrupt 
neuronal conduction by blocking sodium channels within 
the neuronal membranes. The smaller nerve fibers are more 

Table 1 Search strategy summary

Items Specification

Date of search January 9, 2022

Databases and other sources searched PubMed

Search terms used Injections, neuralgia, TMJ disorders, local anesthetics, cluster headache, migraine headache. In 
addition, the cited manuscripts were reviewed

Timeframe January 9, 2022 to June 1, 2022

Inclusion and exclusion criteria English language publications were included

Selection process Dr. Gomes Zagury & Dr. Ananthan; Consensus was obtained by cross verifying the references

TMJ, temporomandibular joint.

https://joma.amegroups.com/article/view/10.21037/joma-22-11/rc
https://joma.amegroups.com/article/view/10.21037/joma-22-11/rc
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susceptible to local anesthetics than the larger diameter 
nerve fibers. The pain conducting C- and A delta fibers 
are blocked first and then the larger diameter A beta and 
A alpha fibers. Local anesthetics vary in their potency, 
depending on their lipid solubility. The greater the lipid 
solubility, the greater the potency of the local anesthetic. 
Lidocaine, an amide type local anesthetic, is the gold 
standard local anesthetic. In concentrations up to 2% 
without the vasoconstrictor, it provides sufficient, fast, short-
lasting anesthesia. Lidocaine’s efficacy is improved when 
combined with a vasoconstrictor (8,9). Mepivacaine has 
milder vasodilator properties but has a longer duration of 
action when used without a vasoconstrictor. In dentistry, this 
is available as a 3% solution without a vasoconstrictor or a 2% 
solution with a vasoconstrictor. Vasoconstrictor containing 
anesthetic solutions should be generally avoided in muscle 
injections, to prevent vasoconstriction as circulation 
may already be compromised due to on-going muscle 
contraction or spasm. Bupivacaine is a long-acting local 
anesthetic, however, is extremely myotoxic. It has a specific 
destructive effect on the adult skeletal muscle fibers (10)  
and is used primarily for spinal anesthesia. It should also 
be noted that Bupivacaine exhibits a greater potential for 
direct cardiac toxicity than other local anesthetics, and 
renders the cardiac tissues more susceptible to developing  
arrhythmias (11). Articaine is a safe and efficacious local 
anesthetic for routine dental procedures for all age range of 
patients. The onset and duration of anesthesia is faster than 
that of lidocaine for buccal infiltrations (12). However, when 
used for mandibular nerve blocks, paresthesia was found 
to be at least 2 times likely with 4% articaine, as compared 
to 4% prilocaine (11). Skeletal muscle injections can result 
in myotoxicity, which can be reversible due to muscular 
regeneration in 3–4 weeks (13), which suggests that injections 
of local anesthetics into the muscles should not be done very 
often, though more studies are needed on this subject.

Complications arising from peripheral nerve blocks 
are usually mild and transient. They include dizziness, 
vertigo, pain at the injection site, toxicity-if the volume of 
anesthetic solution is considerable or if there is inadvertent 
intravascular injection, or if injections are given more 
frequently than when the muscle is able to regenerate, 
allergic reaction, methemoglobinemia, and depending on 
the site of administration—transient facial nerve palsy, 
pneumothorax, or subarachnoid injections. Additionally, 
direct, or indirect neural trauma may occur during the 
injection process. Indirect nerve injury may occur due to 
local edema or hematoma with resulting ischemia (14). 

Caution is advised in cases of cardiac transplant, pregnancy, 
use of anti-thrombotic agents as well as presence of systemic 
or local infections (14,15).

Corticosteroids with local anesthetics

Corticosteroids may be used in conjunction with local 
anesthetics in patients with post-herpetic neuralgia, trigeminal 
neuropathy secondary to a traumatic neuroma, cluster and 
cervicogenic headaches. Commonly used corticosteroids are 
dexamethasone, triamcinolone, and betamethasone. Caution is 
advised in patients with diabetes and glaucoma. Adverse events 
such as local alopecia and skin lightening may occur after 
steroid injections (16). Multiple injections are discouraged 
due to increased risk of systemic side effects. Locally, 
corticosteroids reduce peripheral afferent sensitization through 
an anti-inflammatory effect, in addition, to having adjuvant 
analgesic effects (17). Based on a randomized controlled trial, 
steroids do not seem to have clinical relevance on extending 
the effect of the local anesthetic (18).

Collagen injections

Collagen is a molecule in the extra cellular matrix that 
plays an important role in building networks in the skeletal 
muscle. This is a novel injection therapy using muscle 
collagen for myofascial pain. The results are promising 
as shown in a recent randomized clinical trial, when 
compared to lidocaine and saline injections (19). There was 
a significant reduction of moderate to severe myofascial 
pain with repeated injections, but there was an increase in 
pain level and edema within 30 min of the injections that 
subsided within an hour (19). 

There are additional injection modalities described in 
the literature for the management of different orofacial pain 
conditions, such as intra-articular or intra-muscular platelet-
rich plasma for myofascial pain, intraarticular hyaluronic 
acid injections for friction related dysfunction such as 
frequent and painful internal derangements, osteoarthritis, 
dextrose prolotherapy for osteoarthritis and tendinopathies. 
Since they are used in chronic pain settings, they will not be 
included in this review. 

A note on Botulinum toxin

Botulinum toxin type A (BoNT-A) produces a sustained and 
prolonged relaxation of muscles by inhibiting the release 
of acetylcholine at the motor end plate and is analgesic, 
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wherein it is believed to inhibit central sensitization. Several 
studies have shown the efficacy of botulinum toxin to be 
superior to that of local anesthetics and steroids (5) and that 
it may be useful for patients with myofascial pain syndrome, 
resistant to conventional treatment, i.e., it is typically not 
used in acute situations. Though Botulinum toxin treatment 
is generally well tolerated, they do have adverse effects, 
such as temporary regional weakness, tenderness over the 
injection sites. In some situations, an asymmetric smile 
or reduction in muscle size, paresthesia, eye drooping, 
weakness, speech changes and bruising, among others, may 
be seen (20). 

Orofacial pain emergencies

Dental emergencies

Dental pain originating primarily from the tooth pulp 
and/ or the surrounding periodontium may present with 
clinical or radiographic evidence of a lesion or traumatic 
injury. When examining these patients’ various diagnostic 
modalities such as percussing the involved tooth, thermal 
challenge (e.g., heat or cold), chemical (e.g., sweets) and 
the electric pulp test should be considered. A cracked tooth 
may present with symptoms manifesting as sharp pain on 
biting down, pain on release of the biting pressure along 
with cold hypersensitivity. If the source for the discomfort 
is not clear, a simple local anesthetic infiltration or block 
can aid in making a diagnosis. Another important point to 
remember is that when the symptoms are nebulous, it is 
better to wait and watch. A toothache of dental origin will 
always show itself eventually. Patients may present with an 
urgent situation, with acute dental infection for emergency 
analgesia, especially if they have limited access to dental 
services and dental phobia (21). Since all dentists are trained 
extensively in giving infiltrations and nerve blocks to 
block specific teeth as necessary, they will not be described 
exclusively in this review.

Temporomandibular disorders (TMDs)

TMDs are a collective term used to describe several 
painful  and non-painful  condit ions af fect ing the 
temporomandibular joints (TMJs) and its associated 
structures and the musculature. As per the diagnostic 
classification for TMDs, they are broadly classified as 
arthrogenous and myogenous TMDs. In this review, 
we will discuss, a common cause of arthrogenous TMD 

emergency—acute disc displacement without reduction, 
and luxation (open lock), myogenous TMD emergencies 
include: an acute elevator muscle spasm and severe 
myofascial pain.

TMJ pain attributed to disc displacement without 
reduction
One of the common arthrogenous TMD emergencies 
is an acute disc displacement without reduction with 
limited mouth opening. The ICOP defines this, with 
the following criteria—jaw locked or caught, so that full 
opening is prevented and there is limitation of jaw opening, 
with interference present while eating. This occurs when 
the fibrocartilaginous TMJ disc is unable to return to its 
position between the condyle and the fossa. Consequently, 
the nerves and the blood vessels within the retro discal 
tissues are compressed over the head of the TMJ. In an 
acute situation, this can be extremely painful, and the 
patient can present to the dental practitioner with severe 
pain and limited mouth opening. In this situation, attempts 
to ‘reduce’ the displaced disc may be hampered by the 
patient’s acute pain. In this scenario, the auriculotemporal 
block, the temporo-masseteric nerve block (22) can be 
administered in order to reduce the pain from manipulation. 

Painful internal derangement can be accompanied 
with a painful elevator muscle spasm, including the lateral 
pterygoid muscle (injection technique described under the 
section on secondary myofascial pain). In both conditions, 
mouth opening is limited with a deflection of the mandible 
to the affected side. The ICOP defines this as pain reported 
in the jaw, temple, ear or in the preauricular region, with 
confirmation on examination, there is provocation of pain 
by palpation of the affected tendon/s and/or maximum 
unassisted or assisted jaw opening movements. The 
differential diagnosis of muscle vs. joint is explained in 
Table 2. Once the patient is pain free from the nerve block, 
an attempt can be made to ‘reduce’ the disc by placing 
the operator’s thumb on the most posterior molar and 
depressing the mandible and moving it to the opposite 
side, to manually provide space for the disc to get back 
into the ‘normal’ position. The patient is encouraged to 
take a soft diet, use heat application, massage, limiting the 
range of motion, taking non-steroidal anti-inflammatory 
medications, and physical therapy (23), along with 
fabrication of an emergency appliance (24). 

TMJ pain attributed to subluxation
TMJ pain can be attributed to subluxation, where there is 
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Table 2 Differential diagnosis of muscle spasm vs. disc displacement without reduction

Parameter Myofascial orofacial pain attributed to muscle spasm TMJ pain attributed to disc displacement without reduction

Range of motion Generally, <20 mm Generally, >20 mm

Gait of mandible Deflection to ipsilateral side on opening (exception: 
medial pterygoid muscle)

Deflection to ipsilateral side on opening

End feel Soft Hard

Lateral excursions Similar Limited to the contra-lateral side

TMJ, temporomandibular joint.

a history/instance of jaw locking or catching, preventing 
the closure from the wide-open position. The patient will 
complaint of an inability to close the mouth, without a 
specific manipulative maneuver (3). It results usually in an 
acute situation, as the surrounding tissues are overstretched 
and the muscles may go into a state of spasm. In this 
situation, the patient may derive benefit from a temporo-
masseteric nerve block, which will anesthetize the joint 
as well as the temporalis and masseter muscles, or the 
auriculotemporal nerve block which has the effect of 
anesthetizing the joint and helping the patient to relax so 
that the manipulative maneuver can be accomplished.

Auriculotemporal nerve block (23) (Figure 1) 
The mandibular condylar is palpated by asking the patient 
to open and close their mouth. The patient is asked to then 
close their mouth into occlusion, a 35-mm long and 0.5 mm  
diameter needle is inserted about 6 mm anterior to the 
tragus, and is directed posteriorly toward the condylar neck, 

and upon touching bone to a depth of 25–28 mm, about  
0.5 mL of the local anesthetic is injected into the periarticular 
tissues (25). Either 2% Lidocaine or 3% Mepivacaine 
without vasoconstrictor can be used for this block. 

Temporo-masseteric nerve block (previously called the 
Twin Block) (Figure 2)
The point of entry of a 27-gauge long needle is 1 cm behind 
the orbital rim and 1 cm above the zygomatic arch at an angle 
of 35–45 degrees from the temporal bone and  perpendicular 
to the zygomatic process (26). The temporo-masseteric nerve 
block is useful for reducing a painful non-reducing disc as 
well (22). The whole carpule (1.8 mL) of 2% Lidocaine with 
or without vasoconstrictor can be used for this block.

Acute primary myofascial orofacial pain
The ICOP defines this condition as mild to moderate levels 
of deep aching or pressing pain in the masticatory muscles, 
occurring episodically or unremittingly. Patients experience 

Mandibular branch 
of trigeminal nerve

Auriculotemporal nerve

Mandibular condyle

Figure 1 Auriculo-temporal nerve block. After the mandibular condyle is palpated, the patient is then asked to close their mouth, and the 
needle is inserted about 6 mm anterior to the tragus and is directed posteriorly toward the condylar neck. On touching the bone, 0.5 mL of 
the local anesthetic is injected. 
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perceived difficulties in moving the lower jaw, chewing and/
or yawning. The onset should have been within the last 
3 months. The pathophysiology of myofascial pain is not 
fully understood and detailed discussion on it is beyond the 
scope of this manuscript. Multiple central and local factors 
are involved. Simons and colleagues have developed a set 
of diagnostic criteria that are used for locating the trigger 
points. These include: palpating the taut band of muscle, 
tenderness from the taut band, pain reproducibility, local 
twitch response, limited range of motion, and referral of 
pain (5). 

In this situation, once the diagnosis is confirmed with 
digital palpation, the temporo-masseteric nerve block can 

be administered. Alternately, a trigger point injection can be 
given with either 2% lidocaine or 3% mepivacaine without 
vasoconstrictor. Another choice can be the masseteric nerve 
block if the masseter muscle alone is involved.
Technique for the masseter muscle trigger point injection
Palpation of masseter and temporalis muscles is performed 
by the flat palpation technique. This trigger point area is 
isolated between the fingers after the area has been cleaned 
with betadine and alcohol. A 30-gauge short needle is 
inserted until bone is touched, slightly withdrawn and the 
area is ‘peppered’ with the needle and the local anesthetic 
solution. The use of local anesthetics in this situation is 
advantageous, to break the cycle of pain the patient has 
been experiencing and to reduce the post-injection soreness 
from the needling technique. It should be pointed out that 
the temporo-masseteric nerve block has been shown to be 
efficacious in managing myofascial pain arising from both 
the temporalis and masseter muscles, as compared to the 
traditional trigger point injections (27). This technique has 
been described above.
Masseteric nerve block (Figure 3)
This is an effective technique for anesthetizing the masseter 
muscle. When the mandibular division of the trigeminal 
nerve exits the skull through the foramen ovale, the anterior 
division of V3 along with the masseteric nerve passes 
through the infratemporal fossa, and the masseteric nerve 
passes through the sigmoid notch to innervate the masseter 
muscle (28). The anterior and posterior borders of the ramus 
are palpated between the thumb and the middle finger, while 
the index finger traces the mid-point and travels superiorly 
to palpate the sigmoid/ mandibular notch. A 27-gauge, 
long needle is used, and half the length is inserted into the 
sigmoid notch to deposit the anesthetic solution. Either 
Lidocaine or Mepivacaine can be used for this block.
Intramuscular collagen injection
The protocol suggested for intramuscular collagen injection 
for myofascial pain is based on the procedure described 
by Nitecka-Buchta et al. The most tender muscle trigger 
point through palpation of the muscle is identified and after 
sanitizing the skin, the region of the trigger point is held 
between two fingers (thumb and index finger/index finger 
and middle finger). Using a short (19 mm) 27-guage needle, 
the authors of the study injected 2 mL of Collagen MD 
muscle (Guna, Italy) into the trigger point to about 1 to  
1.5 cm of penetration (19). 

Secondary myofascial orofacial pain
Secondary masticatory myofascial pain may occur secondary 

Zygomatic arch

Sigmoid notch

Masseteric nerve

Figure 3 Masseteric nerve block. The anterior and posterior 
borders of the ramus are palpated between the thumb and the 
middle finger, the index finger traces the mid-point and travels 
superiorly to palpate the sigmoid notch. The half-length of the 
long needle is inserted into the sigmoid notch to deposit the 
anesthetic solution.

Twin block Injection - 35°–45° 
from the temporal bone

Zygomatic bone

Figure 2 Temporo-masseteric nerve block. The point of entry 
of the needle is 1 cm behind the orbital rim and 1 cm above the 
zygomatic arch, at an angle of 35–45 degrees from the temporal 
bone and perpendicular to the zygomatic process. 
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to infection, inflammation, or muscle spasm. The pain 
can be located at the jaw, temple, ear and/or pre-auricular 
region, and can be reproduced either by palpation of 
the affected muscle(s) or tendon(s) or provoked during 
maximum mouth opening (3). Inflammation, infection and 
trauma of the masticatory muscles may result in intense pain 
and patients may be unable to open their mouth. A closed-
mouth anesthetic block technique, such as Vazirani-Akinosi 
technique, may assist these patients in the emergency 
setting, as long as the area to be injected has no infection. 

The temporal tendon is an enthesis—i.e., the site of 
insertion of the temporalis muscle onto the coronoid 
process of the mandible. Enthesitis i.e., inflammation of 
the enthesis can cause localized facial pain, inferior to the 
region of the mid-zygomatic arch, with referrals to the 
TMJ area, the eye, ear and maxillary teeth (29). Injecting 
this tendon can help to eliminate the temporal tendon as a 
source of pain, giving significant pain relief to patients.

In cases of myofascial pain secondary to tendonitis, 
concomitant muscle pain will improve with the resolution 
of the tendonitis (3). Therefore, temporal tendon block may 
assist in the diagnosis and will provide pain relief.
Vazirani-Akinosi technique (Figure 4)
In an orofacial pain emergency, anesthesia of the inferior 
alveolar nerve may be required in a patient with trismus, 
who is unable to open his/her mouth. The Vazirani-Akinosi 
technique is an intraoral closed-mouth technique that 
blocks sensory and motor innervation of the mandibular 
branch (inferior alveolar and terminal branches, lingual, 
mylohyoid nerves), reducing pain and relieving trismus (30).

The patient stays with teeth occluded and muscles 
relaxed, and the syringe is placed parallel to the occlusal 
plane and tangent to the maxillary alveolar arch ipsilateral 

to the nerve to be anesthetized. After reflecting the buccal 
mucosa laterally to allow better visualization, a 25- or 
27-gauge long needle, with the bevel directed towards 
the midline is inserted into the mucogingival junction of 
maxillary third or second molars. The penetration of the 
needle is of 25 mm from the maxillary tuberosity (30). 
The main disadvantage of this technique is that there is 
uncertainty around the needle tip localization as there is no 
bony contact with any structure (31).
Temporal tendon injection technique
The temporal tendon is palpated by running the index 
finger on the anterior border of the ramus of the mandible, 
to the most superior area. Palpating this area should 
reproduce the patient’s complaint of familiar pain. Using 
a 27-gauge 40 mm long needle, either 3% Carbocaine 
without epinephrine or 2% Lidocaine with or without 
epinephrine can be injected (32). The authors feel that a 
useful landmark for this technique is using the mesio-buccal 
cusp of the second maxillary molar and to direct the needle 
laterally toward the coronoid process. Half to three fourths 
of the needle length is inserted and after aspiration, the 
local anesthetic solution is slowly injected. If correctly done, 
this injection immediately will alleviate the patient’s pain 
complaint.
Lateral pterygoid muscle injection
The lateral pterygoid muscle can be injected via either 
the extra-oral or intra-oral approaches. For the intra-
oral approach, the needle needs to be inserted at least 1 
inch, into the muscle, by inserting lateral to the sigmoid 
notch of the mandible, after asking the patient to move the 
mandible laterally to provide access for the needle entry 
into the muscle. Only the inferior belly of the muscle will 
be accessible from the intraoral approach. It should be 

Target area for the nerve block
Lingual branch of Mandibular nerve

Inferior alveolar nerve 

Mylohyoid nerve

Ramus of the mandible-Medial surface 

Figure 4 Varizani-Akinosi technique. This is an intra-oral closed mouth technique. The patient stays with the teeth occluded and the 
syringe is placed parallel to the occlusal plane and tangent to the maxillary alveolar arch and a 25- or 27-gauge long needle is inserted into 
the mucogingival junction of maxillary second or third molars.
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pointed out that the intra-oral technique is a blind injection 
and is difficult to standardize, not to mention dangerous as 
risk of neurovascular injury is increased (33). This injection 
should be done under electromyographic guidance, though 
multiple authors have described standardized, extra-oral 
injection techniques for the lateral pterygoid muscle (33,34). 

Orofacial pain attributed to lesion or disease of the cranial 
nerves

The International Association for the Study of Pain defines 
neuropathic pain as pain caused by a lesion or disease of the 
somatosensory nervous system (35). As stated by the IASP, 
it is not a diagnosis, but a clinical description of different 
conditions. The ICOP included orofacial pain conditions 
attributed to a lesion or disease of two cranial nerves, the 
trigeminal and glossopharyngeal. Conditions affecting the 
trigeminal nerve broadly include trigeminal neuralgia (TN) 
and trigeminal neuropathic pain. Urgent care in an orofacial 
pain setting may be required for patients with TN and 
those who may suffer with severe pain exacerbation from 
trigeminal neuropathy, though by nature, these are chronic 
pain conditions. Peripheral nerve injections may aim to 
anesthetize the trigger zones in TN.

Neuralgia is defined as ‘pain in the distribution of a 
nerve or nerves’ (35). In general, features of neuralgic pain 
include excruciating electrical intermittent paroxysmal pain, 
triggered by innocuous stimulation. Pain location follows 
the distribution of the nerve involved. Pain management can 
be delayed due to slow titration of medications, sometimes 
patients can be unresponsive, or develop side effects.

TN
The trigeminal nerve divides peripherally into three major 
branches—the ophthalmic, maxillary, and mandibular 
branches. TN affects the second and third divisions more 
frequently (36). About half of patients with TN, present 
with extra or intraoral trigger zones (37), which are areas 
when touched with innocuous stimuli, trigger the severe 
pain associated with TN. In cases recently diagnosed or 
refractory to treatment, local anesthetic blocks can provide 
immediate pain relief and give the patient a respite from 
the pain and can help patients to perform activities of daily 
living, such as eating, drinking, and brushing their teeth 
(38,39). When the third division of the trigeminal nerve is 
affected, the inferior alveolar nerve block (IANB), Gow-
Gates or Vazrizani-Akinosi techniques can be used. If the 
second division is affected, various techniques such as local 

infiltrations (i.e., supraperiosteal injections), infraorbital 
nerve block, posterior superior alveolar nerve block or 
maxillary nerve block sphenopalatine ganglion blocks can 
be used. 
Supraperiosteal injections using local anesthetics
Supraperiosteal injections are simple to perform, and 
they have a rapid onset (within 5 minutes) and are highly 
successful (31). They anesthetize terminal branches of 
the sensory nerve that supply one to a few teeth and the 
surrounding soft tissue. To anesthetize mandibular teeth, 
local anesthetics with greater penetration capacity, such 
as 4% articaine show greater efficacy as compared to 2% 
lidocaine. 

A short 27-gauge needle can be used and placed parallel 
to the long axis of the tooth with the bevel directed to the 
alveolar bone. The needle penetrates the muco-buccal fold 
a few millimeters towards the apex of the tooth, where the 
anesthetic solution is slowly delivered following aspiration. 
Whenever possible, the bevel of the needle should face 
the bone. For detailed maxillary and mandibular regional 
nerve block techniques, the reader is encouraged to review 
Malamed’s Handbook of Local Anesthesia.
IANB
As the name implies, this anesthetic technique anesthetizes 
the inferior alveolar nerve. The traditional technique as 
described by Malamed [2020] advises the use of a 27-gauge 
long needle. With the patient in a supine position and 
the mouth wide open, the needle approaches the target 
area from the contralateral side, with the syringe touching 
the contralateral corner of the mouth. Placing the index 
finger or thumb on the coronoid notch ipsilateral to the 
nerve to be anesthetized, the needle is inserted at 2/3 to 
3/3 of the distance between the coronoid notch and the 
posterior border of the ramus, following an imaginary 
line parallel to the occlusal plane, towards the deepest 
part of the pterygomandibular raphe. This line usually 
is between 6 to 10 mm from the occlusal plane. The 
long needle penetrates 20 to 25 mm into the tissue, and  
2–4 mL of the local anesthetic solution is injected (21,40). 
Although it is a commonly used technique, a high failure 
rate of up to 20% has been described. The failure is not 
limited to the experience of the administrator and does not 
seem to be related to the type of anesthetic given, which 
has highlighted the need for alternatives, such as the use 
of infiltration with 2% or 4% articaine for mandibular 
anesthesia (12,41). 

IANB may require supplemental buccal nerve block 
when the buccal aspect of posterior soft tissue is involved 
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or supplemental infiltration of incisive or mental nerves. 
Depending on the location of pain on the lower arch, an 
infiltration may be sufficient and preferable over the IANB. 
Lingual nerve block can be accomplished by delivering a 
few milliliters of anesthetic solution while retracting the 
needle after inferior alveolar nerve blockage.
Gow-Gates technique (Figure 5)
This technique anesthetizes all sensory terminal branches 
of the mandibular nerve, such as inferior alveolar, lingual, 
auriculotemporal and mylohyoid nerves. Buccal nerve may 
also be anesthetized, but not in all patients. The success rate 
of the Gow-Gates technique is very high with appropriate 
training (30).

The patient is placed in a supine or semi-supine position 
with mouth wide open. Using an imaginary line from the 
contralateral corner of the mouth and the lowest part of 
the tragus (inter-tragic notch), the insertion of the 25- or 
27-gauge long needle is directed from the contralateral 
corner of the mouth towards the buccal mucosa distal to 
the maxillary second molar aiming to the lateral aspect 
of the neck of the condyle. The needle passes below the 
mesio-palatal cusp of the maxillary second molar (height 
of penetration) before going distally and penetrating the 
mucosa. The penetration should be slow until bone is 
touched, and 1.8 mL of local anesthetic should provide 
adequate anesthesia. The patient is then placed in upright 
position until the effect of the anesthesia is perceived (30).
Maxillary nerve block
Upon leaving the skull through the foramen rotundum, the 
maxillary nerve, the second division of the trigeminal nerve 
(V2) enters the pterygopalatine fossa. This is the precise 
location where a local anesthetic can be delivered to block 

V2 and its branches. Maxillary nerve consists of the main 
nerve trunks, such as the posterior and middle superior 
alveolar nerves, infra-orbital/anterior superior alveolar, 
greater and lesser palatine and nasopalatine nerves (30).  
When the anesthesia is performed more distally, at the 
terminal branches, it is termed as a field block. A field block 
is indicated when the area to be anesthetized is limited to 
one or two teeth and surrounding soft tissue. A field block 
can be achieved by supra-periosteal injection, described 
previously (42). A short 27-gauge needle can be used and 
placed parallel to the long axis of the tooth with the bevel 
directed toward the alveolar bone. The needle penetrates 
the muco-buccal fold to above the apex of the tooth, where 
the anesthetic solution is delivered. 

There are two approaches to achieve the maxillary nerve 
block:

(I) The high tuberosity approach; the patient is in 
supine or semi-supine position, mouth slightly 
closed, chin moved to ipsilateral side of the nerve to 
be anesthetized. A long 25-gauge needle is inserted 
up to 30 mm depth from the muco-buccal fold 
above maxillary second molar, in an upward, inward 
and backward direction and aspiration must be 
performed before injecting the anesthetic solution.

(II) The greater palatine canal approach; with the 
patient also in supine position, with mouth wide 
open, the greater palatine foramen is located, 
with the bevel towards the tissue, and with an 
initial 45-degree angle, the needle is inserted into 
the canal to a depth of 30 mm to administer the 
solution. Needle aspiration is important. Bony 
obstructions are common inside the canal. In that 

Lingual branch of Mandibular nerve

Inter-tragic notch 

Target area of Injection 
Corner of the mouth

Inferior alveolar nerve 

Figure 5 Gow-Gates technique. The patient is placed in a supine or semi-supine position with mouth wide open. Using an imaginary line 
from the contra-lateral corner of mouth and the lowest part of the tragus, a 25- or 27-gauge long needle is directed from the contra-lateral 
corner of the mouth toward the buccal mucosa distal to the maxillary second molar aiming to the lateral aspect of the condylar neck.
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case, a different approach is indicated. With this 
maxillary, or second division, nerve blocks, one half 
of the maxilla, excluding the most posterior part of 
the soft palate, is anesthetized (26).

Sphenopalatine ganglion block (Figure 6)
Acute attacks of TN, that are limited to the second branch 
of the trigeminal nerve, can be controlled for a few hours 
with sphenopalatine ganglion block. A safe technique, as 
compared to intravenous or intraoral injections, is to use 8% 
lidocaine spray (43), cotton saturated with 4% lidocaine, 
placed in the patient’s nose under endoscopic guidance (44), 
or by use of fluoroscopy guided injections in an inpatient 
setting (45). Anesthetic applicators indicated specifically 
for intranasal sphenopalatine blocks are available. 
Common side effects with this block include local burning, 
temporary anesthesia of the throat, nose and eye, ipsilateral 
lacrimation, and bitter taste (46).

Post-traumatic trigeminal neuropathic pain (PTNP)
According to the ICOP, this is unilateral or bilateral 
facial or oral pain, following and caused by trauma to the 
trigeminal nerve, persisting or recurring for more than 3 
months. The pain levels in PTNP are usually moderate, 
but its constant unremitting feature is what makes it very 
distressing to patients. Occasionally, patients may present 
with allodynia, i.e., a painful response to a non-painful 
stimulus, where intense pain may be triggered by normal 
daily activities. In this situation, any of the blocks described 
for used for management of TN will be helpful here. 

Another mechanism by which PTNP occurs is by the 
formation of a traumatic neuroma (47). When a nerve is 
severed, the proximal stump attempts to reconnect with the 

sectioned end, through regeneration. For this reconnection 
be successful, a conduit, naturally formed by Schwann 
cells, is required to guide this reconnection. When the 
reconnection is unsuccessful, the attempt of the nerve stump 
to reconnect results in a disorganized growth containing 
nerve fibers and fibrous tissue. The peripheral nerve 
endings within this “scar tissue” can be readily activated by 
inflammatory mediators and may produce spontaneous pain 
and hyperalgesia. Clinically neuroma pain is characterized 
as burning, possibly accompanied by paresthesia or 
anesthesia (48), and Tinel’s sign, which consists of eliciting 
sensation of tingling, or exacerbation of pain through local 
pressure of the neuroma. 
Steroid injection into a traumatic neuroma
One technique for the management of a traumatic 
neuroma is to deliver an injection with local anesthesia 
mixed with steroids at the site. Generally, local anesthetic 
with epinephrine is not used, as it may sensitize the 
sympathetic nerve endings. Dexamethasone phosphate  
(4 mg/mL) solution is combined with local anesthetic such 
as mepivacaine without vasoconstrictor, and delivered 
intraorally at the site of the neuroma, which has been located 
by palpation of a ‘Tinel’s sign’. A small volume (0.1–0.4 cc) is 
sufficient to offer pain relief in recalcitrant pain cases. 

Orofacial pains resembling presentations of primary 
headaches

The most  common neurovascular  orofac ia l  pa in 
emergencies are migraine and cluster headache. 

Orofacial migraine
Migraine is a recurrent headache disorder, that lasts for  
4–72 hours. Typically, the pain is located unilaterally, 
pulsating in quality, moderate to severe in intensity. It 
can be aggravated by routine physical activity. Associated 
features include nausea, photo and/or phonophobia (3).

For both episodic and chronic migraines, the greater 
occipital nerve block (GONB) has been shown to 
reduce pain (16,49). Complete pain resolution may be 
accomplished within 30 minutes after the injection, with 
sustained lower frequency of attacks (50).
GONB (Figure 7)
GONB is usually performed with a mixture of local 
anesthetic and steroids. With the patient in a prone or up-
right position, the administrator localizes the midpoint 
between the external occipital protuberance and mastoid 
process through palpation. The target area for injection is 

Nasal cavity 

Inferior turbinate 
Middle turbinate 

Sphenopalatine ganglion

Figure 6 Sphenopalatine ganglion block. Anesthetic applicators for 
intra-nasal sphenopalatine blocks should be used and the injection 
should be done under endoscopic or fluoroscopic guidance.
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1 to 2 cm inferior to this point (51). The injection is usually 
performed at the most tender site within this location. A 
short 25-gauge needle perforates the skin and advances 
until it touches the periosteum. Then the needle is retrieved 
about 1 mm, aspiration is performed and administration of 
up to 3 mL of anesthetic solution is done. It is advised to 
apply pressure for about 1 minute at the site of injection 
once the needle is removed to reduce risk of hematoma and 

assist in spreading the anesthetic solution (40).
Sometimes, in combination with the GONB, supraorbital 

and supratrochlear nerve blocks, sphenopalatine ganglion 
blocks are indicated for acute migraines (6,14,52).
Supraorbital nerve block (Figure 8)
The supraorbital nerve exits the cranium through the 
supraorbital foramen located by palpation of the superior 
border of the orbit at the midpapillary line. The supraorbital 
nerve block is usually performed with a 27-gauge needle, in 
a lateral to medial direction, stopping before the entrance 
of the foramen. Following needle aspiration, 1 to 3 mL of 
local anesthetic is injected (14).
Supratrochlear nerve block (Figure 7)
The supratrochlear nerve exits the cranium within 1 cm 
medial of the supraorbital foramen. This nerve block is 
often performed in conjunction with the supraorbital nerve 
block, simply requiring a second injection placed slightly 
towards the facial midline (14).

The sphenopalatine ganglion block is also recommended 
for fast (within 15 minutes) of pain relief of acute attacks as 
described previously.

Orofacial cluster attack
This is a severe, strictly unilateral headache lasting  
15–180 minutes and occurring once every other day 
to eight times a day. There is ipsilateral conjunctival 
injection, lacrimation, nasal congestion, rhinorrhea, 
forehead, and facial sweating, miosis, ptosis and or 
eyelid edema. The headache is accompanied with 

External occipital protuberance

Nuchal line 

Mastoid process 

Greater occipital nerve 

Figure 7 Greater occipital nerve block. The mid-point between 
the external occipital protuberance and mastoid process is identified 
and the target area for injection is 1–2 cm inferior to this point. The 
injection is usually performed at the most tender site within this 
location with a short 25-gauge needle until periosteum is touched, 
needle is withdrawn slightly, and anesthetic solution is injection. 

Mid-pupillary line 

Supratrochlear nerve

1cm Supraorbital nerve
Supraorbital foramen

Figure 8 Supra-orbital nerve block: the supra-orbital foramen is located by palpation of the superior orbital border at the mid-pupillary line 
and injected is performed with a 27-gauge needle, stopping before the entrance of the foramen, aspiration is done and anesthetic solution is 
deposited. Supra-trochlear nerve block: same as above, except the injection is done slightly towards the midline.
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Figure 9 Flowchart. *, depending on location of nerve affected. TMD, temporomandibular disorder; TMJ, temporomandibular joint; LA, 
local anesthetics; PTNP, post-traumatic neuropathic pain.

restlessness or agitation. Episodic and chronic cluster 
have been managed with GONB, combined with 
steroids (6,53). There is sustained pain relief after 
the injection, hence, this technique has been used for 
transitional therapy of chronic cluster headaches (54).  
A simple non-injectable technique is to use lidocaine drops 
into the eye, that have been used for abortion of cluster 
headaches, along with supratrochlear, supraorbital nerve 
blocks, and sphenopalatine ganglion blocks.

Summary

Injections can be very effective in the management of 
orofacial pain emergencies. They provide quick pain relief 
with minimal side effects and can be helpful while the patient 

is transitioning or is being titrated on systemic medications. 
A limitation of the present review is selection bias—as the 
authors were looking for articles on the injection techniques 
for orofacial pain emergencies. Future studies can look at the 
effectiveness of these techniques in managing orofacial pain 
emergencies. A flowchart (Figure 9) is presented at the end to 
serve as a guide. We hope this manuscript can serve as a guide 
for future research aiming to develop efficient techniques to 
alleviate the sufferings of patients with acute exacerbations of 
their orofacial pain conditions.
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