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ABSTRACT

Assessment of Inferior Alveolar Nerve damage
using Digital Infrared Thermographic Imaging

Ji-Yeon Lee, Jaec—Hoon Lee, Chul-Hwan Kim
Department of Oral & Maxillofacial Surgery, School of Dentistry, Dankook

University

Oral & Maxillofacial surgery can lead to complications that result in abnormal
sensation or movement. Inferior alveolar nerve(IAN) injury can result in
dysesthesia, paresthsia of the lower lip and chin, so patients presenting with
TAN damage suffer from sensory loss. But diagnosis of the nerve injury is
largely limited to the subjective statements made by the patient.

Distribution of sympathetic nerves parallels the distribution of the
somatosensory nerves. Loss of sensory tone causes a concomitant loss of
sympathetic activity, resulting in vasodilation of the cutaneous blood vessels that
demonstrates greater heat loss.

Digital infrared thermographic imaging(DITI) detects infra-red radiation given
off by body. DITI can detect minute difference in temperature from different
parts of the body and translates the amount of heat into quantitative data. The
area of different temperature correlated with pain or disease can be visualized
by corresponding color. The objective of this study was to determine the
efficacy of DITI in objectively assessing TAN injury.

The 19 normal subjects and the 14 patients underwent DITI scan. The normal
subjects received unilateral TAN block anesthesia with 2 ml of 2% lidocaine
(IAN bolck group) to evaluate temporary alteration in nerve function. Patient
group were patients with unilateral TAN damage (dysesthesia or paresthesia)
after surgical treatment(Mn. 3rd molar Extraction, etc.). The surgical procedure
performed within 6 months of test. The results were as follows.

1. No significant differences in temperature were found between left and right

sides of the lower lip and chin in the control group.



2. Significant temperature differences were found between the anesthetized and
non-anesthetized sides of the lower lip and chin in the TAN block group.

3. Significant temperature differences were found between the involved and
uninvolved sides of the lower lip and chin areas of the experimental group

The results of the study show that DITI can be an useful and effective

means of objectively assessing and visualizing TAN damage.

Key Words : Inferior Alveolar Nerve Damage, Digital Infrared Thermographic

Imaging
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Table 1. Distribution of Patient Group According to Causes

Causes No. of Patient
3rd Molar Extraction 7
Mn. Fracture 3
Cyst or Tumor 2
Implantation 1
Mandibular Osteotomy 1
Total 14
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Table 2. Thermal Measurements and Thermal Differences(AT) of

Normal Sujects, IAN Block Group, and Patient Group

Normal Subjects'/IAN Block Group?| Patient Group?
Subject N, N, A A Po Pi
No. (°C) (°C) (°C) (°C) (°C) (°C)
1 30.3 30.2 30.2 30.3 28.4 28.8
2 29.5 29.5 29.4 29.3 28.3 28.6
3 29.3 29.5 28.3 28.5 32 32.4
4 29.9 29.8 28.2 28 .1 30.5 31.2
5 30.5 30.5 29.2 29.2 30 30.4
6 30.6 30.8 29 .1 29.4 32.2 32.3
7 30.2 29.9 29.5 29.0 30.8 31.2
8 29.6 29.7 29.6 29.9 28.7 28.8
9 29.6 29.9 29.9 30.1 30.9 31.1
10 29.4 29.6 28.4 28.5 28.2 28.5
11 29.2 29.3 28.4 28.9 32.8 33.2
12 29.0 29.0 33.3 33.3 33 33.3
13 33.3 33.3 31.8 32.5 31.2 31.6
14 32.4 32.3 31.3 31.7 29.8 30.3
15 33.1 33.1 32.2 32.5 - -
16 32.1 32.3 31.7 32.2 - -
17 32.6 32.5 31.8 32.2 - -
18 32.5 32.6 31.7 31.9 - -
19 30.3 30.3 32. 32.9 - -
Mean | 30.71 30.74 30.13 30.35 30.43 | 30.78
+(SD) [(£1.46)] (£1.43) [ (£1.48)| (£1.62) [(£1.72)] (£1.73)
AT 0.11 0.22 0.35
(£0.10) (£0.27) (£0.16)
Sig. 0.98 0.002™ 0.000™"

(Unit :°C, Level of significance : #p<0.05 ; **p<0.01 ; ***p<0.001)
1) Statistical significance using Student’s t test

2) Statistical significance using Paired-t test
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Table 3. Distribution of Thermographic AT values(in °C) of Normal
Sujects, IAN Block Group, and Patient Group

AT (°C) -0.5|-0.1 0.110203|04|05]0.6]0.7 Total

IAN Block Group

0

Normal Sujects 0 0 6 7 4 2 0 0 0 0 19
1
0

Patient Group 0
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Table 4. Distribution of Thermographic AT values(in °C) of Normal
Sujects, IAN Block Group, and Patient Group

AT (°C)
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AP 3 A

Fig. 1. Thermography Equipment.
(Dorex Inc. West Collins, CA. US.A.)
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Fig. 2. DITI Scan on Normal Subject(a) and Thermal Measurement of
Normal Subject(b).

()
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Fig. 3. Unilateral IAN Block Anesthesia on Normal Subject.
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Fig. 4. DITI Scan on IAN Block Group(a) and Thermal Measurement of
IAN Block Group(b).

(a)
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Fig. 5. DITI Scan on Patient Group(a) and Thermal Measurement of
Patient Group.
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Fig. 6. Grid matching technique - mirrored comparison.
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