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ABSTRACT

The Study on the Infrared Thermographic Imaging
in Diagnosis of the Central Type of Herniated Disc

Song Bong Keun, Lee Jong Duk, Pak Yong Hyun, Song Un Yong, Kim Jung Gyl

Department of Internal Medicine, College of Oriental Medicine,
Wonkwang University, Iksan, Korea

Infrared thermographic imaging visualizes noninvasively various abnormal condition by detecting the
skin temperature. As the imaging represents the objective condition by the changes in blood flow under
the control of autonomic nervous system, it is used to diagnosis and monitor the lumboscral
radiculopathy. And asymmetry is important in the diagnosis of disc herniation.

The most common type of disc hemniation occurs posterolaterally. This frequently causes nerve root
compression leading to a radiculopathy in the distribution of the involved nerve root, most of which also
provoke the asymmetric changes in thermography. Central disc herniation, which accounts for 5% to 35 %
of disc herniation, is /t'ypically associated with low back pain. But radiculopathy is usually abscent unless
central disc herniation is large enough to cause compression of the cauda equina.

To evalute the diagnostic value of the thermographic imaging in the diagnosis of central disc
herniation, the imaging of 15 normal subjects and 48 patients with central disc herniation documented by
CT scan were analyzed. The patients had either bilateral radiculophathy or no radiculopathy.

The imaging of patient group with non radiculopathy did not show any significant thermal difference to
control. While bilateral radiculopathy group reveled hypothermic pattern compared twith control. Thermal
difference between left and right side did not present any significance in non radiculopathy group but
hypothermia in bilateral radiculopathy group. Large herniation group demonstrated hyperthermic pattern
while the others showed no significant change. Cramial caudal thermal difference did not show any
difference between experiment groups.

These results shows that infrared thermographic imaging can be used central disc herniation with
bilateral radiculopathy, while it seems to little useful in the diagnosis of non radiculopathic disc hemiation.

Key Word : infrared thermographic imaging, radiculopathy, central disc herniation, bilateral,
hypothermic, hyperthermic,

dgugn FFEAdREL
¥o] 2L BEE YU 2y A7) Aol g3 7.

- 301 -



Vol.15, No.2, December, 1998

1.4 &

ol Ag#Ede A YAFHAM L&

& A HEEHe 252 & 3=
2 Hdg JIAFez2 EASE J|V1R HAeE
Holny #}zle) FAL ANZGIAA 44 BER
& YA gt FHol Ak =¥ PAATY A
Eo] #8238 e WIE GHFEd wEjA
M9 AEH 759 H3E ¢ F YA 3=
= Ugs AP Ago] BEHQ PYPow P
£33 Ut olgel £20 sy FuF Ad
X AYL TEI}E $39 F4E BAFE R
of ol ¥# 259 #54 ) 2AY ¥
Zo AgH A HoHoln YHoE HY
g+ A= 538 A3 AP

olglg AI#Y HA=  Pochaczevsky %
Wexler £%) 2208 927199222 I¢@
AZRZ wdel Ade] fE3ctn BI§ o,
23700EEF g @ PGl go] $4HT
len JdF FHrleh A e K48 Rez
2083 itk 8 Uematsu 5 Hg# o
837895 Z0 AFE FHE Agdted
HEE7t 947%, DAE7}F 87.5%E BuE e,
e HudAE JAFad oE
81-92%, wALAEHA zAtstel WAL 76-95%
Aez =4 23 =a ggd

AGHEGY BHEo gl FujRE FAFY 1L
dodnt Aol WAE wet PHel AL FY4)
AL gdo] gUE A$ AT @Hoes B £
gtz sged® 12 Jgayyise FgA
Ad #GL BEF N F29 EFYAo
g Zosn 2o YAy B2 de BS
BE ool Az AHEHT ol sty
2 5V 270923 @Ay F&Hoz 3§
Ae] ALWHE Hol: BAE 841%0} Ui
A E SR LEate]E el gttt
2 53% b

W ZpLEZe 32goz Y Hol 9
ojus FUY¥E 5-36% FT HEE
th AwHoz ZFUY Y&Fe FAY 2F5L
ol7)shi} alul A A2 S Gard FEe Z B&O

T

rr

g}
& Jinkins £7¢ 29

UZEE

R EEE RERE L
¢ % 31g ®ojgt sich
HEALAEE BASE BAE
ZAgEe] Aol gol
A AP SHAPALE
= 28 B
He Agednes Ued 253} 27UYE
F3o) wa AWEIsE o2l el slek
ool AL YEHHN PHEL FUHA
LEBAAN ALY 27 8 23
2 Ay f84e AR A% 3
1BYEZ B3 F AANPATo) YAY
)

0

1

=)

13

0f o %
A ot 1@ &

3 sasts B8 d¥ez AQ
3¢ AR 2 2HE WE2ZH HLP b
A7 g G2l Bnshs wholch,

2. A7 2 g

1) Foh2 ,

19984 6¥ellA 8Y 71A dBodum FFE
wagde] 858 FA42 Yy 8z F 4F
32 e B2 CT HA A

2 guEy axnad

(Table 1)
CTAZAE WA Ao Jd 248 &
Az sgg
2) At
Agdge ARzsE W23 go] (PHY

AW IV 983a 19-21TY 28 fA3)

= 4y AU Hae Zolg Al 15
B AZ Ay 2xe HgA & & 15me) A
g AFH HYM AE&97)1(DTI-16UTI,
Dorex Inc, USA)E o] &3} &Gt
AR E KB&K B EKF P RU B
RE BR BE= B RAh BER RiE BE m
B AR B 58 Egste a3 74 dd,
T8, stAle] #E 2 AL 3 ud, E8 4

- 302 -



= w7ddl Al 2
ZME OFEE R

%ZHE 489 L Z2 30ui7t 3B3I%Z A 2
gron HEAHL 3993(15-6NHRD, BuulE

1.29:12 Aol ¥3ttH(Table 2).

2) CT 29 —l?f =5

g7 CT 2742 L3-48 F7FEEF0] 2
&, L4-5 $7} ﬂ’a‘%zq 248, L5-S18-4 7t 62
A1, F RY ol FTYE 27
S 1639t

G&245o) B2 EEE Maigne %9 @
met 73 AFAe /4013y ¥&g A®
(small), 4/1-1/2 X9 ¥2&& FF=(medium),
1720142 &g A% 92 (arge)2 A 3to(Fig
2) ZAE vl AYETE AR "gE 4] 178,
25 g&o] 20893, ME €& NAAHTH
(Table 3)

£ 2

)M HEY M

(1) AE20 = oe| A v|n

Wz REALAETE D SR e
o] LEE £ Table 49+ Zhch. &A%
o z2ZFHE Fod 2EAC)E Ho)A eggk
L FEAMAFE S T4% TAME EE
HEAo)N tiE2FH 05 Tolde #93% ato]
A= A22AE Ve tHTable 4, Fig 3).

ot

rz
ofm

o fo R

N

o eE B0 e M2 B

% Hojo] wiEl mEFo)y 2=
lE JHE Folwy) st Fest
22 29E Adn Hlm’-‘% Zd 57
L4-5 B9l FNBEEZTE Yoz
238 €& P94 g8 Xﬂ%z‘r‘i—_{% Bl w3 ul
Q27 sEEAY EHFE)IM 1L 7
B3 FHZQRTNAM AL £274& 598 &
Uoiz ReeA e 9ude Aole Holx ¥t
tHTabled, Fig 4).

Rl 4»

—l"nm__

N
i&&kﬂ
k‘r&‘.r&‘.r&r}i

IS nl]o

BED)NA |oJ8HA HEZZRT 1L

KEBFLBEE FI5H B8R

(3) LT && Mo WE HS 2%

L4-558-9A #78 28 A= & £¥5}
o @AM A= E€&TL &ty AW Yy &
(), WESR AMK) &8 i W3 K
#E) € ZAF(QRST) F3dA WzZ= vz
g 9 05T o49 H2AAE Edc F3=
g2FdMe RBEB)Y BAmK) e A&ird
£ 1831 REFFYdMe 22438 2od
AT 2Ee B ToME AY ZE 34 29
A 05C olatel & 47L& BAKFig 5).

(4) =2 7o 229
P

WF4 s EEe] gl FUREEIAMNE
AE#g Aol 712e] He #Hg9 Lz Aot
Ae 7t BH7] Asd A9 2Exo|E H|R
oot 2 A dzdAs EHEAA 05
Tolgel #HLalelg ® BT 516k
2427902 Jelgt

#5-% #X|oAM 05C ol4e FAF 254
o] Holv B9+ 362£210 FH¥olen, %
AT S Fadte ToAMY FH$Ex9 05
Tolde] 2xA0)E Bols RE 36711567
oz el

2T Xolg Hols

e Re

geby F43 AEA %= F9E LE}o|
2oe ABe B Y5} gE HeE v
st

(5) S Relf 2 Ao| &

L4-5 SaAFUAEZTHY F$5 SEAolE
#2o AF EAFQRDNAN gz $29
FE FARQDFIAA hzTH HLdto 05

oje A2Fgeoz Yyttt

FeALAF T FEEF SEXolE HET
ooz o A BE SHPRYM HEHF
22 yvelstch(Fig 6,7).

6) six|e 2% 2x

N8e] ERTA Aolh et dotm
7 slste} eEE EAE A% Uz2EH FuA
GUEFANE FAE ALEE AR vEy
o, ASYHAPRES) YE TANE RHF
Bee

- 303 -



Vol.15, No.2, December, 1998

B4 231 AYTE BF FARqNE fAM
¥3e Egoy Uematsue Ead] #ldlde A
L4748 2YHTable 5 Fig 8).

4, 3%

HM AdEge Ao HREEHANA A
Hog WwaHE Mg A dA9 BF
5o 2 7)gl A9 B9 njAg HIVsE A
#3233l vehi s wgelth whEhA o) §
& olgsly 19483 Massopurt’} YAHo=
24¢ ojg vFAFHoln HlFo] HMA] Yoo
A AAY = gl o)He) s HIA: &3
TuGEEL THY AAS ¥ e 2 B
Zo] S&8/ TeET A

LENUESFAN AAS Yoz doju=
HgH Agusle: F2 HFANAY FAFHA
Adl st veldd ol3E IAZFYL MAo|
228 g@a5Foz AT mpAdFEAL
Foz gtutg A2 EFE mAAAE] BXE
e HRYGGoME LxPpe FHd 4T T
BAe @Abo] Yelhli g whHe] 4R Y
2 2 gAAE 934 AFRF "Ee2 A
o FARNM WHEZEoZ IFAHA FAYFEL
doA 1o #AL vehiA "oH?

olg AxE WuHe A NF 9
oA A 2EAtolz2 FIA e ANIE
wsle Ueud 58, Pochaczesky 55
9] Aegge) A& F9o] e FS AAEZ
Hoz ¥ 4 giv: 3ch

Thomas™e S58A4M AFFIrHL
RNl A BlAAR 1AL Boln ol g AW
71719 A= ®oh 430, MRI £33 94%
olA dxstny CTS 87%NA LAz, MRI
A g AH9o 95%olA AdEY AL #
gAele A9 HAY 24 IR CTE &
Adel BE 3 HFZGEAY 4
gaol A Mgy uAY 2788 2YE
s9cty B ustgch = Ping 3% 2.3
ZZA ARAZ AF digtd A@HeR
g F 9onz HIFYL 3g
b o] g9 itk

FUYAME 1990ERE AFEF 27 E &

=E)
34
3

o B 2 X

§ a3ugd e Ag 4 Pt oy 7
7} @uElA AP gen o dFE s
n Z#E gAY Hesdn 2asH3 Uk
E3 7 398 23ugzZdA HEEgY 0
ZEE 895%°) o279 ol MRIY CT R A%
Z9#9 59 dg AAir7ly 973zRg wo
T B astch

28y AMLEFY e UAEY ALEAE
2783 23Y ZAiE o} McCullch e
FFAAE  AddgA  AIYL RMEEE
50-60%0°]11 Eo|EE 45-48% HEXE Yooz
ggo] ol@drtn &gon, Harper'® = ME2Y
o] WatE Sl ol HHAE Ao dF3e AL
50% vluto]lmz aMFRo AHZ W¥ At
840 gt FAr % st

o232 uZdggee HJUANEEY @
EA ¥Z9 BA¥Ae] 71 Fodd1 dgn
G YA Hie AfdE WS oo
Ut A

o
—

l
o, 39, BE, 4REY 3
7gu

od 1B

! olil
2
e =
i
_Ole‘
rir
o
A

9] 1A et == 3t
Aoz gHAn Y. &
Fauerzo] 60-85%S5 AT
AEe 2 th&e] FYPFoz HEHdE F
5-35% AT HE Aoz xu=m Yo
warge S o 8% ¥ I34 A4
o] UeluA dch s Y98 2EL A
29 AS ZZalAo] wol EEHY 9
PUE AFIA Hr2 FIP 25
| =y FANAE S etEla] g o
& e Axe  2$E A$ 4
158 dodA Hua™ Hadogd o8
&2 Adho] o}z L] gt

olo] ©ste] Jinkins S7& 145#e] W MRI
EAL Bsle FU0EES 2 5 FEYUES
& AANEAY 564%° AT FUH €&
14.4%° Fsta 292% = AdedEy L7 B2
ol ul, ¥2UEE L FAYLEY FAHoR 4

z

A FEE F ey AW 2 FEIEIAA

3o 2
3

1o oty
of gl

I N
> o
N

o
o,

tlo

ol
>

de 2 0 e Wl opx i Jo 2 T 2 ¢ ol off
¢

)
2]
)

£ 8% 3ol PAE Ex AZFIVYo4
9 AEAFRY ol kg & Qg Bely &

- 304 -



Aok =% 7 §e 21ueEE8x9 841%
ME g2 x| &2xHslE & F UA
T Ut dE JEYA] getdn 2nidn,
Igarashi”% 766%1M5 82 a9 Hirn
£ 29dz g

olol Aze A2 sHAPAF) Y FUY
FHEEZT SxoAM HYHAAGEGe] e
F&22% AUJE dolry] $3ld o] FxteA
AGEGE AAEL I SEREE Q=T v
A 3503

WA YzPH F78TE3Y 4270 Yt 4
YPANE 2 299 AL folg Aolrt

£ AA/E dotir] Hid AdEd 27E
vasldo e 8F L T4EA Ty e
¢ M4

2 A3 APUAE S ThA & T
o 27T FA3 AolE Rolx RATHTable
4, Fig 3). =% L4-5%7t8E &5 @xug 0y
o2 &d dized Had FLdx 59 3
B SldolAM m2e] AL EIYm A FA
AL 27AL 2oy yriz] 2oL 9ngl
€ Aele HeolA ¥3ktHTable 5, Fig 4). %3]
) ¥ H(dermatome)°lYt A2 (thermatome)©]
I3 EHodAe EuE A& Holx ¥t
. BFA| gk kElx] YA S BT F& YRT
I Fd AL 2748 depdc gy 559
F33 Z4o] gle H9de AuHd FHo=

ez getE A8 ¢ 5 A}
FHugedzd iy AEEE 27
= 227N E 27 vy dF &
el A 2L UYHULY F5FE €ET
e AL _}x\_7-"-\—1> 2L A7AE D8 43 %_"
ol

o

g RAFANE A ZE ZHLHA
e 2748 2HHFig 5)
I 2 4T BRANE YERA 2
243 lvel 248 mlsol deie vy
2l

EEABEeiE BI16% HOR

T2 8 FF3F v d=ZPANE 5161242
FA A 0504 &xlelE HY:, Y23}
AGaE S 5257 gE TAME 362£210F
gellA asln FAPAFESE FidE T
£ 367211579 A 05049 £Eilolg B
238 dR2FAMN 2A¢F9) Aols} Fe] e
t A2 dEyd oY A3z 2Y 349 4
A8x ge ALY Fd9 Ted £aE
1493y oozt gldn & F A& Aol
olu] FYFENALEZZAME 2T} ¥t
% HrEdAel A Wst ULF 9l
galgd e v 3 F0ReS R o Hyd
ojvb 2xdd 2xWIIt e HE Yol
st} 4ol viay 23w L4-5 F0ugE
Z #xe) MAHY 2248 d2TH vELed)
L4-5%9e) gRdeld 2L A YSZelA
Waez 939’ gaA -5 FuBLEF
ofME o] BgoAM LEWEI} gle RO
%451914. a3y L4-5 R0uEERE g9

929 2RAol: dZZE HIY 4 X
Mg AegEdE A Zleg Eelede /9%
a}o) & Ho]R kst

mebs dEA SR WaEe T48A gE @
Ao A FZEo wjiH Hwéte ey
of 9% k2 ourt flE Aoz FAHY &
sleh. 22 %tz BAEE FAE FoMe
A2 BE FHRIAA F9E& 2F Yy
2 vebdith

ol-m

H =
T

9o 2xx}ol —4 Wl ztho] o
A& ity 2xifo] B 1 olg Adtg 1y
2 4 ok ke 3-5 o]l FXo tf3}d
Uematsu $'92 8= -175C, tER23$H 0T,
€3£ 075T, 8% FEL -05C % FAHR
= 0.75C°]" AARAA gHF dEL -10
T, £84WL -20C, sH¥AAL 10C 2 &
2= Q 4 2% X E BAT1 5o

oej g -r"]-q- £ 4% ZAbgs 4X3= 712
AR} AH3E ZG ol FHd AP F
g9 H&g FHYsH. 2 FF Uematsu 59

Bust & 49 43& vxs F Wz &
SAYAET S FHREAGA dAz Ze F4S
BT 114' FIAGAETTAME HAZ &
o} 3ERAA 233 12 FAYE B¥dg A



Vol.15, No.2, December, 1998

ARl gzl AT BF #L ZAZ¥E  Table 3. Classification of Hemiation by CT

B9t a8y o] EXE Uematsud Histe Multi
v 3 A” L Supely Aeg ugch o 13-4 145 1551 g Toul
E old e dde AP AT AN g, 7 s 6 17
%gd dM Jldste Reg oA .
dedoz AYPYL SAPLEg sagy Mmoo 0 B2 83
¥e 399 FUWULEFY Aele #84° Large 0 4 2 2 8
9 Ao 3 2 9l A
Ue Aoz Au¥tn ¥ 4 A& Aold, of T PP

&2 oJA7AY FNUEEF Add AER
9 Bolxy wPEs} dolde HiE Hi2
A AE UE ALy ¥¢E228 25 ¥ Table 4. Distribution of Skin Temperature

AdA 58 Aoz Bl + Qg 3 2 Seor Contral Non Bilateral 14-5
U A WAES sA%E FYYEEE @ * OO aicopathy radiculopathy herniation
e A2 Hnd | HE ZEE HOlER 4 894113 BIHOH BISELHU B3
o]lB AYH slZ:oz 3= AL AJdHade =
* * 44%1! q+1.
9y 7AE= 22ag 3. B 2789%09% 2790X104 2744x194 2794126
) C 28181061 28581066 2752+096° 28621078
Table 1. Classification of the Experiment Group D 2101081 27733108 BP+048 2949+1.08
Classifcation " Number E 2771102 2793068 2693+033° 27981071
Control ‘ 15 F 58*115 651+10° 5604096 2643114
Herniated Disc 48 G BISTOST B/ETXO NNH0F B0
Non radiculopathy 39- H 268*1.02 27212069 2630077 27104+0.75
i . I B5H087 BB072 2759+045 288210R
Bilateral radiculopathy 9
] 2694107 77.09t1.2 2598+081° 2692+1.59
63
Total K BB06R BIE0B Z43£120 28642084
. L 286310832 2862089 2776+068° 2881079
Table 2. Age and Sex Distrbution of Herniated . . N .
Disc Patients M 27041099 27451080 26.38+075 2748105
+ + +074° +
Age Male Female Total N 2798068 2830076 27.22+074 28341093
+ + +043" +0.85
10-20 9 9 4 O 2812£1.06 836075 27191043 2838+0.85
+ * +0.70° +1
20-30 4 9 6 P 27.14*+107 27391103 %.3$ 0700 2726%1.29
: + + + +1.068°
30-40 9 7 16 Q 2466118 522147 2491120 2402%1.06
+ + + +098"
40-50 7 3 10 R 2479%13% 492+120 2446+103 2403*098
+ + +114" +
50-60 4 5 9 S 2668E123 6855109 26.18—}.14 2633%1.00
249+ +143" +081° +115
60-70 1 2 3 T 2420%1.42 2479143 2479%081° 2369%1.15
Total 27 21 48 Asterisk (*} denotes delta T of greater than 0.5

T compared with control.

- 306 -



Table 5. Cranial Caudal Relationship of Delta T
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Measurement
temperature

sectors of

Fig 2. Classification of the size of disc
hemiation

Size is determined with respect to the
antero-posterior

diameter of the lumbar canal.

KBFHAPEE E15% H2R

1. small herniation (less than 1/4)
2. medium herniation (between 1/4 and 1/2)
3. large hemniation (more than 1/2)

Distribution of Skin T

ABCOEFGH I J KLt MNKO®GRTSST
sactor

Fig 3. Distribution of skin temperature. Figure
shows the average temperature of each group.
Con * control ‘
Non rad : non radiculopéthy group

Bilateral : bilateral radiculopathy group

Thermat Distribution of L4-5 Disc Hemiation

ABCDEFGHI JKLUNOPO QRS ST
sector :

Fig 4. Thermal distribution of 14-5 disc

herniation.  Figure shows the  average

temperature of each group.
Con :
L4-5 @ L4-5 disc hemiation group

control
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Thermat Distribution by Disc Size

A BCDEFGHI JXLMNOPOGDRIIT
soctor

Fig 5 Thermal distribution by herniated disc
size. Figure shows the average temperature.
Con : control
Small : small herniation
Medium : medium herniation
Large : large hemiation

Thermal Distribution of Lt side

" [ deBraTERAL
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Fig 6. Thermal distribution of Lt side. Figure
shows the average temperature of each group.
Con : control
14-5 : 1L4-5 disc hermiation group
Bilateral : bilateral radiculopathy group

" Thermal Distribution of Rt Side

i BILATERAL

A B CDEFGHI JKLMNuNOPORST
sactor

Fig 7. Thermal distribution of Rt side. Figure
shows the average temperature of each group.
Con : control
L4-5 : 14-5 disc herniation group
Bilateral : bilateral radiculopathy group

Cranial Caudal Relationship of Delta T

s n ~O—NON RAD
2 0s —4rBILATERAL
3 —-UEMATSU

Fig 8. Cranial caudal relationship of delta T of
the each group.
Con : control
Non rad ' non radiculopathy group
Bilateral : bilateral radiculopathy group
Uematsu : Data reported by Uematsu
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