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Fig. 1 Four major pain processes : from spinal cord levels, consisting of transduction,

transmission, modulation and perception. (PAG: periaqueductal gray)
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Table 1 Comparison between 2 types of pain fiber: A-delta VS C fibers.*

AS fiber

C fiber

Diameter

Myelin sheath
Conduction velocity
Pain characteristic

Pain onset and duration

Pain localization

Stimulation threshold

1.0 - 5.0 microns

thinly myelinated
5-15m/s

sharp & pricking
immediately after
stimulation and last only
during the stimulation
defined

lower than C fiber

0.5 -1.0 microns
unmyelinated

05-2m/s

dull & burning

slowly after stimulation and
last longer even after the
stimulation

diffused

higher than Ad fiber
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Fig. 2 The trigeminal pain pathway. Primary afferent neurons enter the brain stem to synapse with second

order neurons in the spinal trigeminal nucleus. The spinothalmic tract ascends from the spinal trigeminal

nucleus to synapse with third order neurons in the thalamus. Third order neurons terminate in several areas

of the brain including the somatosensory cortex.
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Fig. 3 Oral tissues related to mini-implant placement. (a) Proper implant placement,

(b) improper implant placement.
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Table 2 Oral tissues involved in the mini-implant placement surgery including their sensory receptors and functions.

Tissue

Sensory receptors

Function

Gingiva and

oral mucosa® 3%

Free nerve ending
Merkel's disc
Meissner’s corpuscle
Ruffini’s ending

Pacinian’s corpuscle

Nociceptor

Tactile receptor
Tactile receptor
Tissue displacement

Vibration receptor

Periosteum33°

Free nerve ending

Pacinian corpuscles

Nociceptor

Pressure receptor

Bone#0424345 Free nerve ending Nociceptor (?)
Periodontal Free nerve ending Nociceptor
ligament#&-4¢ Ruffini’s ending Mechanoreceptor

Pulpal tissug95'%3%

Intradental nerve }

Free nerve ending

Receptor for dental sensation and nociceptor
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Abstract

At present, it is generally accepted that mini-implant can be used for orthodontic
anchorage. However, dentists may not be accustomed to the mechanism of pain perception of
pain during implant placement surgery. To elucidate the basic knowledge about this particular
pain, this article summarizes the literature related to this type of pain. Pain during mini-implant
placement surgery can be caused by the injured tissues as the implant is driven into
the alveolar bone including gingiva, mucosa and periosteum. In addition, nociceptors in
the bone proper may play a role in the generation of intraosseous pain. It should be noted here
that careless drilling during the surgery may damage the periodontal ligament or pulpal tissue.
Injured periodontal ligament and pulpal tissue could theoretically generate different pain signal
from their surrounding tissues. Understanding pain characteristics from all these tissues during
the surgery may enable the dentist to safely place an implant and minimize such an adverse
effect.

Key words: orthodontic anchorage; pain; titanium mini-implant




