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Digital Infrared Thermal Imaging on Normal Healthy Subjects

Sae |l Chun, M.D., Eun Sook Park, M.D. and Chang Haon Yi, M.D.
Department of Rehabilitation Medicine, Yonsei University College of Medicine

Digital Infrared Thermal Imaging(DITI) is a study measuring the surface temperature of
the skin which could be controlled by the vasomotor activity of the sympathetic
nervoussystem. DITI is -useful in diagnosis of many disease entities, such as the peripheral
neuropathy, the cardiovascular diseases, the musculoskeletal diseases, and so on. This
study aims to identify the distribution of the absolute skin temperature in normal healthy
subjects by repeating DITI four times. DITI was taken on 25 normal healthy males whe
do not have any neuromuscular or cardiovascular diseases. The distribution of the
absolute temperature of the skin surface was between 28.5°C and 31.9°C. The Rt-to-Lt side
difference of the surface temperature was 0.1%0.1°C on the whole areas of the skin sur-
face, except lateral sole and heel of which difference of interside temperature were 0.210.
1°C and 0.2x0.2°C, respectively. The maximal difference of the skin temperature in same
individual was maximal at dorsal elbow(1.7+1.2°C} and minimal at dorsal hand(l.1 £0.3°C)
in upper extremity, and maximal at heel(1.8+0.5°C) and minimal at dorsal foot(1.4+0.9°C)
in lower extremity. The Ri-to-Lt side difference in this study may become a control data
to be used in the further studies using DITI.

Key Words: Digital Infrared Thermal Imaging, Absclute temperature, Rt-to-Lt tempera-
ture difference
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73 4 (anterior shoulder; 31.5+0.6°C), =77}
Y-(lateral shoulder; 31.4+0.6°C), #% Fuax
(volar elbow; 31.4+0.6°C), . A4tg¥(anterior
arm; 31.3+0.7°C), ¥713%(posterior shoulder;
31.240.7°C), &4<h¥-(lateral arm; 31.0+0.6°C),
A% AAX¥-(volarforearm; 30.9+0.6°C), i =g
#(dorsal forearm; 30.9+0.6°C), F4$H#(pos-
terior arm; 30.6+0.7°C), & ZF@-dH-(dorsal
elbow; 30.6+06°C)el £AZ E93, FEHE
FA4-Y-(thenar; 31.9+0.7°C), XAT¥(hypo-
thenar; 31.8+£0.7°C), +4%(palm; 31.7+0.6°C),
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sal hand; 31.3+0.7°C)8] =42 E9kch
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0.6°C), H¥F¥(anterior chest; 31.1+£0.6°C), 25
F# ¥ (paralumbar; 31.1+07°C) $& Fgx
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0.7°C)Y M2 gghen, A= Foday
{posterior knee; 31.2+0.6°C), #z}3¥(anterior
leg; 31.0+0.6°C), %7}¥-(lateral leg; 30.9+0.6°
C), ¥ = *-(posterior thigh; 30.8+0.7°C), &)
¥ ¥-(lateral thigh; 30.8+0.6°C), #|&%% (dorsal
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Table 1. Surface Temperatures of the Skin in 25
Normal Healthy Subjects

Maximum
Rt-to-Lt
Absolute temperature
F i temperature . .
Skin region temperature . difference in
difference - s
(T) same individual
(T) (©)

Anterior shoulder 31.5+06 0.1£0.1 1.5+1.1
Posterior shoulder 31.2+0.7  0.1+0.1 16+1.2
Lateral shoulder 31.4406 0.1+0.1 1.4+0.9
Anterior arm 31.3+£0.7 0.1+£0.1 1.4£09
Posterior arm 30607  0.1+0.1 L.6+1.1

Lateral arm 31.0+06 0.1+0.1 1.540.7
Volar elbow 314206 0.1+01 1.4+0.9
Dorsal elbow 30606 0.1=x0.1 1.7+1.2

Volar forearm 309+06 0.1+0.1 1.3£0.7
Dorsal forearm 309+06 0.1x0.1 1.440.8

. ] i Palm 31.7+06 0.1+0.1 1.2+0.4
Fig. 1. Thermography image. Anterior aspect of Pal i s +0.1 1240

whole body. almar finger 31606 0.1+0. 2104

Thenar 319407 0.1£0.1 1.2+0.3

Hypothenar 31.8+0.7 0.1+0.1 1.2+03

Dorsal hand 31.3+£0.7 0.1£0.1 1.1+0.3

Dorsal finger 31.5£0.6 0.1+0.1 1.2+0.3
Anterior chest 31.1£06 0.1+£0.1 L.7+1.0

Paracervical 31706  0.1+0.1 1412
Parathoracic 309+0.7 0.1%0.1 1.6+1.2
Paralumbar 3L.1+£0.7 0.1zx0.1 1.8+1.0
Buttock 304=0.7  0.1£0.1 1.7+0.9

Anterior thigh 30.7+x0.7 0.1=x0.1 1.6£0.9
Posterior thigh 30.8£0.7 0.1%0.1 1.6+1.0
Lateral thigh 308+£06 0.1%0.1 1.5+1.0
Anterior knee 30.1+£0.7  0.1£0.1 1.6+0.9
Posterior knee 312+06 0.1+0.1 1.5£1.1

Anterior leg 31.0£06 0.1=0.1 1.6+0.9
Calf 305+£06 0.1+0.1 1.5+1.0
Lateral leg 309+06 0.1+0.1 LE£10
Dorsal foot 308+06 0.1+£0. 1.4+0.9
Medial sole 30.3£0.7 0.1+0.1 1.5+£0.8
Lateral sole 29507 0201 1.5+0.6
Heel 298+0.7 02+02 1.84+05
Fig. 2. ig(ej;n;f;;})hy image. Posterior aspect of Values are given as mean - SD(C)

foot; 30.8+0.6°C), #v]¥|%(anterior thigh; 30.7 knee; 30.1+0.7°C), $&%-(heel; 29.8+£0.7°C), =l
+0.7°C), Fzt¥(calf; 30.5+0.6°C), W& HA¥ 2 Zx* (lateral sole; 29.5+0.7°C)2e] =4 = =9t
(medial sole; 30.3+0.7°C), A<= (anterior o} (Table 1).
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