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Abstract: The infrared thermal image distribution and mathematical mean of human's breast region were ob-

served. Their value to the diagnosis of breast diseases is analyzed. 125 patients who met the conclusion criteria
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in the outpatient department of the treating potential disease center of Liuzhou Traditional Chinese Medicine
Hospital from June 2016 to January 2017 were selected as research objects. The mathematical mean of infrared
thermal imaging in the projection region of double mammary gland was observed by a digital medical infrared
thermal imager. At the same time, breast ultrasound and mammography were performed on all objects. The
mathematical mean of infrared thermal imaging of each object, their distribution rule and the results under dif-
ferent examination items were recorded. The correlation and difference of the results were analyzed statistical-
ly. The results showed that there was a positive correlation between the mathematical mean of infrared thermal
imaging and the degree of breast lesions. The results of breast ultrasound and mammography were compared
with the corresponding mathematical difference of thermal imaging. Their difference was not significant statis-
tically (P>>0.05). Therefore, there was a correlation between the mathematical mean of infrared thermal ima-
ging of breast region and different breast diseases. Among them, the mathematical mean of infrared thermal
imaging of breast cancer was highest and that of normal breast was lowest. To some extent, the mathematical

mean of infrared thermal imaging was more sensitive to the breast diseases than the breast ultrasound in diag-

nosis.

Key words: breast disease; infrared thermal imaging; mathematical mean

0 5=

FLIRSE G 2 T JLAF R 2o P BT R 4 v 11—
HRE . AEIG PR T 9 % H B T AR R A,
S £ P 1 P T R B A R LR
R Z AR U SRR S i &
JEAT . FLIR S BB RS T LA A 2
I A . AR, ARG
WA R H O AR TR B . R
., B PRGRE ARG — o XA k4
B 4 B0 ERT IO 9) 6 T S L R 7R TR
DG A AR AL 2 1 R 2 B R R A i &
A5 . R X P IR 4 R R R
G 58 Ar e RAR X RN X (A A
PR A B 3 1A 00 4T 4 0 S AL
RO . A 95 96 00 T . A B 5 0 LR X
LT AN 3R 3 B o 1 BB 3 A7 2L IR A X
28 R PR A A L 3 o 8 LR X 4T
IMAGBOF I . R LT A PR B £ 0
LB R 112 T 401
1 YR 7 ok
1.1 MR

TR RE DT 5. BEPE 2016 4F 6 H =
2017 4F 1 1 16 3 B i A P 17142 #4741 41
PG AR B AT & AR HERT 125 Bl L E1E R
WEFEREAR . ARISTE 15~55 % 2 [, AR

http: //journal.sitp.ac.cn/hw

S 37.85412.63 %,
1.1.1 SAAFRE
HRFEARBH AP (DL RG R
7 FLBRAR R XA RO B B 52 otk R B A%
AR (O FLAR A TC R R . B kit
M. R R4 (3) RERC & 57 Al S8 I i
5% (DRI AFLRHERE: OMFEGU LA
1% B MG R A5 .
1.1.2  HefArofe
FFRFEAR P HEBR PRS2 . (DAY 24 h
R R R B S AR s (2) R
PR T 8K T 1B ARIRIR ;s (D4 T AT ik
W, A&l WAME: (DOEIFEENER
RESZ I M R G A s (O KGR B
1.2 gi5MgiesEs
1.2.1 MEXE
K 4k BRI 2w A 7= 7 =X s 20 4k
PARAL, B IR R R 320X 240, ) 33 1]
S 0~50 C, \ESHRNTHT 0.038 C,
[N BN T T 0.9 mrad, WHE IR SR
6.4, HEEE RN 29~30 °C, IHLaOIMG Z
Gt 2.2 A BRI EAT LD AMAMG R SR . B
b B A AT
1.2.2 #&nRi
AR, WE A ER 27~29 °C,
SR R 50% ~60% ., JCRHOGE 4. JooR %

INFRARED (MONTHLY)/VOL.40, N0.2, FEB 2019



32 . Ab

2019 4F 2 H

1T BB LA R

T PR A X A ] v s R
MRS SZREN
1.2.3 A&m 7k

Ry, IR ARG, SR A
Yy, AL #RAL 10 min, PAFESMEGA, OF
Bt . i 22 AR I L U BURAEZ A
MIZLAN Bzl . RARTTIRIE . S Wh AT 2T Mk
S 1.5 m gk, 22 MR A ffp i 2548 RO
FHARYEA FUATE e B NARFC S0 A5 sk i
B3 Y s S LR Y BT, BUSIRAT; R
FAPRIE . TRREE SR Excel 8%
1.3 IARBERE

FLIRH P R A il Ll R iR R AR L L

N AT HE. HEEBEHA R L™ GE-
LOGIQS # a2 5 His Wil kA . HAR LA %
9 7~10.5 MHz, fa#r k2. & ME,
Fo7 2 e RCELIR DX R AU R 85 DX, ZLAR KR FH AL
KIRGE, 4 DGBR I R 7 AT R A A
XTI BER A T2 MIE . ZUImEd. e XN
KBNS, 8, SRR R AR R T
FLARIE R S A o, Jfid SR e .
1.4 ZLIE X BRI

A B B2 HR N B B IR B AE DL B
S N T ERE S R . R E KA IMS
AN EIAE Y Glotto 5 3 ARSI ATAHAE X &L 17
s, ST E/NF 5 mGy, X328 & 4 % H
FUBRSK BB . AN B 7
1.5 Zit=aE

P A 58l R F SPSS 19. 0 3k i 47 G211 2
30T . T BORNL B BUM AR i 2% (£ 9) FRIR
Z A B AR FH BRI R 5 250 . AHOCHER
FH Spearman #5643 #T . 22 41 H 50 P PR HL 4K
KA g K A LSD ¥, THECRRLER A o K
B, INRER P<0.05 EASH3E X,
2 £ X

2.1 FBREKEMOMNEHES S
125 PIFFExT g B LR DX £ 41 4K
BEHTE AR BUREZOR i A 23 4.

A1 SUBR KR g Lo s AR A CC L o Ey)

1%k RARE e FHEIE X 8 P g
L 23 32.31 36.02  35.18£2.73  54.75 =0.05
podll] 122 32.22 35.68  34.62+2.26

2B FURR R 3% 04 Lo S AR A B SLIR S AR

L mpe X R LR AZCC, £

LA FLIRGHEE X £

Bk m/AME ROKIE 044/ C B FME BORME ZaME/C

KIS H 0 0 0 0
2|5 48 A= 13 33.11 33.85 33.18+1.71 11 33.26 34.03  33.5141.96
7L A i 7 33.67  34.36 34.114+2.13" 7 33.67 34.36  34.11+1.13"
AIReF e 2 34, 41  34.86 34.5842.28"" 3 34.47 35.23 34.92+1.69°"
PRI 1 36. 02% 2 35.46 36.02  35.5343.15%F

F 6.352 5.671

P 0. 003 0. 008

TE: SFURIE A A P<<0.05. © " P<C0.05; SFLIRLF 4B 41 L™ P<<0. 05

INFRARED (MONTHLY)/VOL.40, N0.2, FEB 2019 http: //journal.sitp.ac.cn/hw



B 40 %, 2

. Ab 33

mE 2 pros. i, EAGEE R32.31 'C, &
F R Ol 36,02 °C, IR E N 34. 98 £
5.63 T, BUMEAX R AR BIAREL SR
WA A 102 f], i 3 frk. Ho, &
W N 32,22 °C, i B 35,68 °C. F1y
TELEE N 34.6245.13 C. Hufi 5 XU ] i) 2 5
TGt = L (P>0.05),

‘V

P2 )7L X S il 23 A

2.2 BMZRREBAILHNREHESIRY
2. ABREEXEZERNER

R A ) A6 A5 - B AR 45 [6] — 45 R OK 7 1Y
23 WIRTFE R G (9 21 S0 PR AR B4 22 L B Y 22 S+
AEA G2 L GME P>0.05); FHIF—
Ko T BORAG A A 45 1K B LL AN R B Y
ZES W EA G B CE P<<0.05),
LR DX I ) 20 AR AR S S FUIRBE A . FLIR

Vd

P 3 R4 Z2L it DX AN X6 7 v L 43 A

BHAR X G2 R4 S EAH DG (FLARE A7 7=0. 768,
FLRRAHID X 28 r=0. 753, P<<0.05),
2.3 WMAARRIBALDIMGHES IR
B, BRI XEERNXER

FHAS TR A6 A T B 4R A5 [F] — 45 SR K719 102
BB FERT G I LLAM AR L 22 RN BA
GiitepE (M P>>0.05); FH R —# 2 7Bt
PAFAGE R AL RGIE 22 5 iR R
G L HE P<<0.05), AL AR X 5%
MILLAMRGIGE S 2R . LIRS X &4
SRR IEA K GLIR A r=0.739, ZLAREAH X
2 r=0.745, #J{EH P<<0.05),
3 ik

FLMRPE NG I o 3 10 Lo f R 1Y AR IE 2
— o XPFLBRAH G R B, RagWr . RR

3 BAMFUBR R R A2 sh AR AL JURF AR . Ui X KL R X & (Ls, O

FLAR R A FLAREHEE X £k

% woME ERKRME A5ME/C B0 RAME RRE LAMYE/TC
xS 6 32.22  32.86 32.43+1.05 4 32,22 32.73  32.31%+1.03
FLREgE 78 33.41  34.63 33.85%1.23" 73 33.53 34.58  33.6341.08"
L i 7 33.92  34.93 34.15+2.13"" 9 34,03 34.89 34.1842.20""
FLIREF 4k 10 34.91  35.20 34,9742, 53* 13 34.87 35.28  35.05+2.73%
FL R g 1 35. 68~ 3 35.26 35.68  35.34+2.92°

F 5.952 5.973

P 0. 006 0. 006

W SIEFA R P<0.05, ~* P<<0.05; SFRLF4ER4 b P<<0.05, AP<C0.05

http: //journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VOL.40, NO.2, FEB 2019



34 . Ab

2019 4F 2 H

. BT AR w8 Lo AR 3 T A e K P 7Y
RERTHEAE . FAT . XF T LRGN 4 5 B2 by 3
TR T FL OB LR X Rk A, 7L
R X LR AR, w2l
5 K S5 . I FL R 7 A A B T L A
W ORI ERT REEEZ . B
HRBERSS . ANAE B K 3040 1 2L B
JEHR LR .

40

35 —e

@) 30
a 25
T 20
=\
15
o N
S =
— L

5

FUBRRER LR FLIE
AR isT

P4 LR XS 1AM 5 2L BRI 1 06 2R

it £k ]

= FHEL AN AR ARAE R D eV AR 2 4
ME A, BATA. m. P, SRS
ST BB EUL L 0 M sz e R 1 A BE T RE
S EACEPIR A . EARIR AL 2R 0 IR AR A
BORZWIENG . VF 2P0 I 4R AR AR 1Y Bl sy 55 T
FER R AR . AR SUER B 10 48 BT M 28
PR RS —E A S, FL b, EH
LI I LA R A8 Z /. ikt X R
OB AR AL . ZEAN R A RE 5 25 W 3l
BASHE R b S B KRR B 25 . R R R
JEE AR AR T AR TN B /N B e 1 95 s 1) 42 Jo A
FEERRES

H LT AN AR AR R T 2L IR s 1 A 5
EfAZ. 1957 3 [E Lawson R il i 21 #h 4 45
ACHIETE R B, FLI IR N R 728 F A5 Jm ¥4 1 R
IRESTE . 1960 4E, K L Williams JH 45 5t i
ZEFLHEXT 100 B L B 9 722 i N BEAT T B2 Bk i
FEME . KT 54 PR AEH .
38 28 43 B 2L R 0 A L1 AR IR B R TR o Al
A R H A e LAY RELAL. Sl
ML, WS R, Ew R4 L s

0
RN ARG

INFRARED (MONTHLY)/VOL.40, N0.2, FEB 2019

PR AR, 2 AT RN AT 3R 3 A . T R A
O R e, iR ) LIS R 32 R T A 2k 4T
t, 2EESM. HUEREETFIRER
FELLAN R LB o A BRI I R AN ]
FL R P g B EL R 21 A1 Bk 2 4 0 B A AT R
%, T fn T LA G T 2L R B 0 1T % UL
12 W Bz R I B AR

AT 5T 38 32 53 BT A () L 0 A L DX
MY LA AG BAREIA M R T 20 AR
XTRLIRBIR S WA . AP S R, IE
LRI DX I 21 A R B E B A 31, 256~
32.43 CZIal, HLhbp i 28R 10, 3
e Rk te . BRI AT ;T FLIR PR
WX AR B EREZ ST
33.11 °C, @&k 36.02 °C, AN[EZEAFLIE
PRI I LM R S B AEAE 22 57 Hh FLR
B ARG R, 28 KT
35.26 'C, ZFL MR £F 48 9% wk Z, HOBOE *
34.51~35.28 “C X [a]; L AR 95 1M 2 I A1 2L R
WA R EUEIR Z . 7E 33, 11~34. 02 “CHEFIN .
B LR X LA R I (R 1 FLIR X
SR £ A UG B0 0 320 37 R 28 214 1 3 43 A
P 9 AL R Ofe T
4 % 5RE

g LRIk, ZLAMPAREAR RS FLIR B 112
Wr B —E AN E . B AR —Fh o gk AR
PER I T B, 8 I 05 LR X3 41 A0 A5
SEYE R L RE LR A B R
FORVER . HEABR PR R D, ER
FEAN RV I 1 LT AN B B8 20 A B b Bk = 5
A I BIEUE B AR A D0 AH R 5 7 1) 2141
g (A 552 NRSERI R . R4 X iR 22
FHREM T, BFRNAERR—, FRKF
WA FFE—B A . B, i & #2405 AR
XA e v A #, BLH il A0 R S8
FETF 2 HNECE AR R A 21 42 Wi A o AT A
fabR, & H AT R AL ), B RS T4
PRGN g AR 3 — 25 R JR ok R G

http: //journal.sitp.ac.cn/hw



HA0K, 2 W ¢ b 35

E%Z27%5.2010.6(5):327-332.

B % 3k [T B P . 21 AR W B e 0 .

(1] 35, 320 A 3G AR 1 PR 07 J2 40 s A4 AR RREHIDE.2001.17(9) + 742-743.

HERE [J]. MHEIIE, 2012, 31(20):205-206. (6] B30, . 2540, & AR AN R R 23
(2] HRBEIR A0 0 L I o 455 2T S04 AR B AR e o BORB R AR XL P EGRZESES&

B MBS BUR R (1), R EG R, AR 2002.7(3) 5 150-152.

2015,30(9) :3202-3206. (7] Zm. IR sh gz b [J]. Bk 545,
(3] JEWSRe e I PR3 . 5. 25 2T Sh AR B AR A 1995, 25(4):43.

9 9 9 A i £ 4 7R B SE T R MLIAR S (1], ’E (87 (L. LLHMIARANAE I 230 W 45kt 3 1) [C.

BEEEZ. 2015, 26(11):2703-2705. 2009 N R K& a9 5 W Ag 5 & g 1n
(4] VEW RS . m e XL S5 SR S X R R T {20 K O B R B A 4 e S

A6 A A TR AR BT (D). o 4R A 4 i R 2009
(E#% 6 ) RGeSk 2 R g iit (1], F 4R, 2010,

39(8): 1533-1536.

(61 SRiglis, MG, A, % K. KL
BARPALSM T A2 Rt [T, &4
b, 2015, 36(8): 1-4.

(4] phoi, RERDG, #EEA, 5. 20457 A ae T
S/fnsEEeE RGO ] 4858k T
2. 2007, 36(6): 881-883.

(5] R, &Fse, R, 55 4 /47 52050

http://journal.sitp.ac.cn/hw INFRARED (MONTHLY)/VOL.40, N0.2, FEB 2019



