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Background

The inferior alveolar nerve (IAN) is a continuation of the

mandibular division of the trigeminal nerve. Anesthetic blockade of

the IAN at the mandibular foramen as described by Dr. William

Hallstead has been used for nearly 150 years to perform painless

restorative and surgical procedures in the mandible. The Inferior

Alveolar Nerve Block (IANB) requires accurate placement of the

anesthetic at the mandibular foramen in order to succeed.

Unfortunately, anatomical variations such as widely flaring

mandible, prominent mandibular lingula, bulky musculature and

adipose tissue, and resorbed mandibular ridge can obfuscate this

landmark. Cone beam computed tomography (CBCT) provides a

reliable, measurable 3D representation of hard tissues in patients.

This allows providers to navigate and appreciate the anatomy of

the mandible to identify and locate structures such as the

mandibular foramen guided implant placement is well documented

in the literature and sets a precedent for guided anesthesia.

Methods

Three dry human skulls were obtained from the Department of

Anatomy at UCONN Health for this study. Play-Doh was placed on

body, angle and ramus of the mandible to simulate soft tissue (Fig.

1). PVS putty was used to take a half arch impression and model

of the mandibular dentition and soft tissue. A thermoplastic

injection guide was fabricated using a vacuum forming machine.

Radiographic marker stickers were placed on the posterior lingual

surface of each guide (Fig. 2a, 2b). Injection guides were placed

on the mandible (Fig. 2c) and a large volume CBCT image was

acquired

A path of injection was planned using the CBCT scan (Fig. 3), and

insertion location was measured according to the IANB guide

measurement protocol (Fig. 4a). Measurements were transferred

to injection guide using a compass (Fig. 4b) and a hole was drilled

at the intersection point.

A zero gauge needle was selected to deliver 1.7ml of Dycal

catalyst for the block. With barrel of syringe over premolar marker,

needle was advanced through guide until bone was contacted,

withdrawn 1mm and solution deposited (Fig. 5).

IANB Guide Measurement Protocol

Conclusion

➢ The Preliminary evaluation of data from this proof of

concept study shows that using the radiographic guide, the

mandibular foramen could easily be identified in all of the 12

instances attempted during this study. It was easy to

deposit the simulated radiopaque anesthetic solution at

every one of the instances.

➢ The path and location of the inferior alveolar nerve canal

was easy to visualize on the post-op CBCT scans and

confirms the location of the simulated radiopaque anesthetic

solution
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Results

➢ Identify the mandibular foramen and place the crosshairs on

it. This is the target of the IANB.

➢ Establish a path of insertion through the contralateral

premolar marker and orient the sagittal and axial planes to

pass through this point while the crosshairs stay on the

mandibular foramen.

➢ Measure 5.5mm superiorly to account for the radius of the

syringe. Reorient the axial plane to intersect this new marker.

➢ Scroll through the coronal view (along the line created by the

intersection of the sagittal and axial planes) until the

crosshairs rest on the radiographic injection guide. This is the

point at which the needle will pass through the guide.

➢ Keeping the crosshairs in place, adjust the orientation of the

axial plane until the insertion point is coplanar with the

posterior marker dots. Measure and record the distance from

each dot to the insertion point.

In this pilot study with a small sample size, it can be concluded

that radiographic guidance of IANB delivery can aid in the accurate

placement of the solution at the mandibular foramen. The use of

such guides should be further investigated in future in vivo studies

to determine if the increased accuracy of placement affects the

efficacy of the block.

Aims

➢ To develop a technique allowing radiographic guidance when

administering the Inferior Alveolar Nerve Block ( IANB)

➢ To overcome the anatomical hurdles that can potentially lead

to missed blocks and anesthesia failure.


