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(Abstract] Objective To observe the difference of infrared thermal imaging between children with primary immune
thrombocytopenia (ITP) and healthy children by using infrared thermal imaging technology, so as to provide a new visual index for
clinical diagnosis and treatment of ITP children and clinical efficacy evaluation. Methods The infrared charts of 22 ITP children
(ITP group) and 11 healthy children (control group) were collected, and the non—-uniformity of the trunk area and limb proximal area
were statistically analyzed, and the relative thermal calorific value data (Af) of the differences between the trunk sanjiao area,
palms area, face area and the trunk area were statistically analyzed. Results The non—uniformity of ITP group was significantly greater
than that of the control group, and the difference was statistically significant (¢1=3.432, P<0.01). The At of palms area in the
ITP group was significantly larger than those of the control group, and the difference was statistically significant (1=3438, P<0.01).

The At of spinal region in the ITP group was smaller than that in the control group, and the difference was statistically significant
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(=-2239, P<0.05). The At of Sanjiao in the healthy group sequenced: upper jiao < middle jiao < lower jiao. And the ITP group

sequenced: upper jiao > middle jiao > lower jiao. Conclusion Compared with healthy children, children with ITP have poor

uniformity in trunk area and proximal limbs area, and have significant differences in palms area and spinal area temperature.

Infrared thermal imaging technology can provide a new method for ITP children’s condition assessment and curative effect

evaluation

(Keywords) primary immune thrombocytopenia; children; infrared thermal imaging; non—uniformity; relative thermal calorific

value data

Ji & A 9% PE I /N A 9 2D AE (immune  thrombocy
topenia , ITP) f& — F LL Il / g ik 2> S B0 i iy 5 5
B EPIRY AT 2 BORER WY ITP 75 [F 4h JL B AR
RIHH 1.9~6.6/10 J7, [ N ILHEL S 4~5/10 J1, H
95 P 1 S B, 70% ~80% 1) £8 LT DL AL ,20% ~
30% 1y £ )L W 8 A% R 22 vE Mg PR TP, H T
ITP i BIL ] 1 AN BT | HE i AL ol %) 0 9 3 28
RAR e P2 5 A0 B S I/ AR AR TS R
RS % 4 A, ITP W2 W B A& T HEBR M
W, 75 AT BB 2 RN A5 L S R A R
i 28 i) A B A A, DR e BB LR N 22, B AT ™
HE O BT o) BSF U S R AT O TR A T At S 5 A A
0 4l IR 8 08 ILBARAS . B LA SR —F o 1TP L
Hilm K2 W 57 ORI 25 B, B JohR
B R ERE MRS E TR ELEK,

B I ZLAM AR R AR B 2 58 0o £ AR 3 A
WA 205 AR T, 2T AL B S | DURTR 68
SR T8 AT X A A3 AT 1) 3 A T DA ]
Fe WL B S 28k, B TCA) e A 5 4
T R AR AR 0, IR T 32 AR R A RAE
PRI ML 5 99 e 98 s A 2 D7 T AT XS TTP (9
CLAMIF ST B A HE . ARWTSE B WA ITP 45
et B 20 ) 2T AR RURRAE S 25 5, R I R TP L3 1Y
WSRO IR R TC A T L i T BEPE TS bR

| ARITE

L1 — 5k

KA 2018 459 H—2019 4F 5 AfE R HITTERBE
JLRFEE 2 1 ITP L B 22 1, Hh 5 11 6, &
11 B, 4 3~14(7.6+3.1) %

KB R TE 2R BT TS Be LR 43 55 0 gt B L #
11 ], JC 4 B e | 0 IR K AR Bz R e, Herh
556, % 6 B, 4Fl 4~11(5.622.0) % , FIALAF#E |
PERI L #E, 22 F TGt 2% 2 L(P>0.05) .
1.2 SreHbnifE

ITP 412 Wikr 2 18 2013 =L I & Mt g

P AL /NAR DK ADAE 12 97 IO 12 W bR Y AL L AR
ITP, Jo 4 B PES  fi FE JL 2

2 MR EFIE

2.1 AU

SR AG 5B R B A RS R AE 7 B9 HR-2000A
RUZT AN AR R DI R S, T 43 B 0.03 °C, &
[A] 43 HE2K 0.9 mrad, REHE 9 Wi/s,

2.2 K&

PRBE IR B P AR (24+2) °C, M XTI JE 40%~
60% ., KA A& N JE2s SR , o5t L% R G, R
FH SEB 9 21 A A RSB 1 AR IE T i s A B
T T
2.3 Ky ik

JITAT 52380 P4 4 BT A0 A LG A R R A7 A
FTHEE R IR LB RS i RS R
B SRS 5 kLT AMA R X TR AR 1 ER AT
JE B — 1k AR IS 22 (A A . XA 2518 A=
PR i T ST < Y S A R - S P - B
TrE WL 1. (1) K5 B R 98- B —ft B — i
B (2) LAEWM S MRT sk B B (3)
FE T 53 L 05 B S PR L R AR 1
AR 2 v e 1L A 2t S 2 AT A 3 PR 5 R  r
PAT 2T A G A A DX 38k P e T MR B
T ALAEREAE S 50UG | LA Ry 5 Atk 4 57 19 502 DT 0 B
YK PR AR 2 3 i o] 0 1) Ak S8 14 R R
A 18 2 LAl 3R 1% X I A B SRR B A B NI SO
) FEA L2
2.4 Gtk

K H SPSS 22.0 etttk . = BORH “dts ™
FIR , WA [A) LA R A ST A A ¢ K 5, DA P<0.05
hZERAGFRE X,

3R

3.1 ITP JLTE 51d R JL = 20 S E R AE
ITP JLEEZL AN R ik IR F B



%55 £ AE LEE R S MR RE 21 S A P AR 585

| Z&ERXBA TEE

SRR KT BB O B £L A AR AT UL A R
SR A IR, R B ILARE R o A AR A, DL
K2,

. W Y. [
4 AITP JLZE IE T BATP JLEE R 1 ; CA8 R L8 E 1 5 D.{d B ) L #7510
B2 ITPIILESEEILEDIINRE

3.2 PHZH L AR AR — 1k He
WL LT AR AR B — M iR, 2 R BA Gt
B (P<0.01), ITP 4Ry —Me>fl B4l , W 1,

xR 1 WAL AEIEH MR ()

R2 WARERIBLAMEENREEEAL LR (v25)

i H ITP 4 (n= 22) @R (n=11) T1H P

At g -2.020+1.418 -3.820+1.418 3.438  0.002
AN S 0.058+0.551 0.502+0.507 -2.239  0.032
VAN -0.004+0.214 -0.106+0.190 1.342  0.189
At g -0.060+0.195 -0.008+0.218 -0.687  0.497
At r -0.072+0.215 0.050+0.219 1.532  0.136
Aty 0.495+0.885 0.235+0.536 0.890  0.380
At 0.512+0.846 0.380+0.516 0473 0.640

2051 n Ak ¥ —4k T4 P1E
ITP 4 22 4.6000.740

) 3.432 0.002
fraigs 34 11 3.780+0.440

3.3 WL X Ik 21 A0 A P A 6 S 224 g

WA At w022 7 A G 0HF E L (P<0.01),ITP
SR ; M At yp ZRA ST E L (P<
0.05) ,ITP ZH<f@ R4 ; PR At ppe . At g AL p e kb
B, 225G E X (P>0.05) , @4 =/ A fE
FF s AL <A <At ITP H =B AUHEE : At o>
At pe> A rps T AL 5o Aty LB, 22 R 0501
SR L(P>0.05), WE2

4 i

ITP 76 rp B2 7l 45 o JC B iR 44, iR Ll R &
BEAT A& T b BE A MUE " < 58 B " A Y, A
PR ML LA IE B R A 58 BRI, SO AN SR 0L I 6k
T RSN s SRR A . 46, 38 LS AT A 2 B I
A AU 2R I 3 ok D BEE 5% L 45% A0 26 i

AR TR A AEE L I 2 TR A FE AR SC 220 . A 5 il
KEREY), PN LB, EA R, TRARE A
i 753, A A=l T, TR AR , 400000 10 2% 368 I 24T 5
it s Bk 51 S B 22 Bk s AT AR A BRAR AR 0T
FERIITP 1 &g bL 5 a4 B &7 ok s i 45 1
FH A I A8 5 R AR G, DR TP 8 2 3 o A oy I 5
TEMEDR 7 1 & s A8 Ak, el AR oy i A8 &7 4 IR 28 5 )
BUAAR I AT AR A | 3F— 25 S e 44 R Uk B g i AR 1160,

[7i] B A5 9% 5 1 B 40k 7 985 I T 7 A 3 A
JS R B 0 o A5 A A U2 B R i A PN R T 46 T R
RS, i TP JLEE M/ MU AN REIE S A N |
5 A5 RE 1) SR (A5 PN 40 R] BRI
PERE I, M S, DT 2 A B JER RS e ol PRt
A8 PR A 455 AT 5 | I A8 P B T 4 2 e B A i —
52 ) I3 A5 Ak T 2 A T R 1 b LR R o g R
AT PR AR AR AR T E M AR ZL A MR S22
4.1 ITP B JLIK DU fa B 24— 22

WF5E % B0 ITP 20 5 il B 20 A0 K 35 067l 34—
PbAL, 22 %A it 5 L (P<0.01) ,ITP A 4E ¥ —
PES{ERFEA v B ITP LT B.45 1w FLR S A
5% 5 V8 2= 7 1 AT BB S5 04 T 1 DR e I A T 46 1)
A AR R R = A e 22 1 ROS 384 Jn it 457 38 385 7
A, ZHERBUNLT BN 12 kA BUE e LR R R
T RE AR A AT 52 M) NARZL AN 558, R Bk 1TP 28
LI R B D FR 30 B 41— 2%
4.2 ITP BILT Sk AR DX B e ik

P At pp 22 5 HA G2 L (P<0.01),1TP
JUEE 1Y T AR X I B A Al R L B s o ITP e &2 i
I, R B I K, B A P A, Y AU HE
i B, F 20 L B 76 BLJE B, 2 3R Bk 0 4
T I ITP JLEE I 50 2 = AT RE 5 Bl g
PO, A A g At g LR, 2R G2
B (P>0.05), F ) NLLEHZ K"k ik HZ
237 PR TS R 1 b 7 R S A X i DL W% 1Y
Z Ak L3 4R ¢ B A0 3k B R R 5 R AR, (H ITP 41
Bk R JRL AR N R B A B L 2 A v, 5 1S TTP 1Y
I PRI AL T Ay << 3R G



586 W1 p T B2 25 K 2425 4 hitp://gkzzs.hnuem.edu.cn

2020 55 40 &

4.3 ITP L FE X85l B A g e ) L2 Ji 1K
WSR2 B ITP L A DX B a5 )L 25
i (P<0.05), Bk E T4 FHEHHEES, B HKkZ
Vg, HB ke — & PRk, AT B ], 25— B
FHA D BETE 301, MO WK D) etk 28 mT DL sz i A A4 8 44
IEAR ST, 2RI AF P S R R ATK
T U W LU AR AT 43 AT, R B3 N B Ik T
FERAR, ARG ez D ae , B IE A 55 5 WK
kPR E . #0m 2% E ITP s LA A X B I A%
Fd R L FE , 5 40 DU IE B A A ) rp s B AR #1L
L ITP J& T 3 B e i A 6
4.4 1TP BIL5 @R LT 1) = HE )7 77 22 5
SRR, B E BN, AR
FENgE P AEINX N AR TR AR SR A BT
AEARAE | 2=V 4R S5 PO FH 21 AN 1% H shAG I 22 58 &
BIEE N ZEIIFIIN At po<At qa<At ¢4, I
P2 NE T “ NN ITTHZ AR B, ARHFSE
ITP 2 FMEERRA b h JF = A R, Z 5 T4
HHEER X (P>0.05) B 24 = $E HUF 5 A 6], il B 41
%%fﬂj"jzﬁt Lﬁ<At r|vf§<At w,%ﬁﬁﬁﬁﬁ(iﬁk[%]ﬁﬁ%
GER TP HEI N At o> At ga> At o I
IREIITP L3 7 FAMg&, HAMEE 5 80U 1 &
S5 RERE KRN ITP BILER 7 E, TAA
[, 5 3 S M A= 28, i e e, AB b Se s, IEAB L 4,
Jifi T3 2% 8 ITP JLTE b A2 = il BB 5 Lk
WALA G,

5 &g

ARWFFE &I ITP L3 21 SRR ERAE 26 35 5 e e
JUEEAFAE 22 5 . ITP JL 3 K+ % DU JRE 3T B < by —
2% | A 65 A I BRI 45 1 BIDIR ZS A 5%, 1TP L
T AR I v, B A B R P R B AR
Jo 5 A DX S8R X YR I AIG, S TTP L IE R 7 fE
KA B R HL TTP 2H = B3k D ot 5
Il PR | % BLAY ITP JL3E 5 T NS — 2, $2% [ 4
Jili T0AE R ARAMNEAR R 2 A8 ITP 3G 7 h A E 1,
117 A 58 4 R 21 SD RS F A AE JLEE TP 45 388 7
(1 5058 223, AT Ry 20 A BRO8 AR B AR AE 1TP L Z9w 1
TEAS BT SO 4003 3 B B B AR i, (HARAIF 5%
BEARBCRA B, KA Tt — ¥ REE AR Ik AT
TETR 3 A 55 7 T O TR AR

5% 3k

[1] RODEGHIERO F, STASI R, GERNSHEIMER T, et al. Stan-
dardization of terminology, definitions and outcome criteria in
immune thrombocytopenic purpura of adults and children: report

from an international working group[J]. Blood, 2009,113(11):2386—

2393.

[2] FB 50 50 RURE A, A5 L VS 48 L B I /N AR 2 P 28 9 R G
FHRE 98 A [ ] B AR T B = 2%,2012,39(19):5004-5006, 501 1.

[3] #1 AL B S S e P il /AR D A RE 8T RS (). A
JLRRZ4 #.,2013,51(5):389-391.

[4] JA B BRTEO5, AR I A S e /N AR D A AE A s L AR BT 5
JR[J].28 38 B= 24,2018,32(4):311-315,319.

[5] 5255 L1 A0 AR A 1) J0 3R £ AR % R D] BLAR B 2 A 25,1997
(2):28-30,40.

[6] 3 2 0 1~ BT L /MR FOR LB MBI B P K A,
2013:6-9.

[7] & R BR A A A RRAR B AR AE E OG E HE ORT R
T BRI A2 W i 2 S R B 2R 2 42,2015, 35(2):43—
45.

[8] 2k R b A LA AR LSS 100 156 095 58 35 1
ARG A R PR SCIRT). T B2 1 R ATFSE,2014,6(8):22-24.

[9] #2 VA, i TR AL, B R B, S 2 21 A ARG A S it I o 0 v
RE R[] H B 2552 2% 08,2014,22(3):210-212, 216.

[10] ) g P FH 21 A0SR AU 3 500112 il DR P /I L 8 22
A A3 AT BRI J]. B 248 2% 75,2002,25(4):21-23.

[11] 2R, e, 55,55 .80 {5 LI 8T i AL 19 28 28/ Aor S
PR S G B RAVEBEFE[CLAL B P B2 25 K27 2008 [ bR A% 49t B2 24
BT 5 K RS HB I8 W [ B B 24 77 it VS 23 SCAR AL st AL st b
PR 25K %.,2008:9-12.

[12] BAOHONG M I, JIALIN SONG, WENXUE HONG, et al. E-
valuation method of infrared thermography on children with id
iopathic thrombocytopenic purpura: preliminarylJ]. Infrared Physics
and Technology, 2019,102.D01:10.1016/}.infrared.2019.103027.

[13] V32l B2 W /R v 5 LA 2% [M.9 WAL 5t ] o 2 24 1 At
2012:166-167.

[14] 4% =P X0 45 77 R0k 558 R "7 1R 97 L IRk S e
I/ INASE ok 2 5 W R 97 5 W 4 ] BRAR o B 11 A, 2017,24(4):31-35.

[15] % T %2 4 T 108 D7 LR e P 4R ok DI i 0 2 28 o /s A
WD E ST LA [D]. AL 5 AE at P BE 25K 42,2017,

[16] KAMHIEH-MILZ J, BAL G, STERZER V, et al. Reduced an-
tioxidant capacities in platelets from patients with autoimmune
thrombocytopenia purpura (ITP)[J]. Platelets, 2012,23(3):184-194.

[17] 2 Hi, 5 W] A RAE LD PSR TE 100 5 v 1932 W 0 (L
[J]. #0624 75,2016,37(4):144-147.

[18] CURA M, KOC A, AKSOY N, et al. Effect of short-term, high—
dose methylprednisolone on oxidative stress in children with acute
immune thrombocytopenia[J]. Blood research,2016,51(4):261-267.

[19] B 5% 38 A 357 W A N OGS M DR s Y g I 200 B 40 B 4 i I B
38 3 ) R BLAR (D). 1 2 8 ARG S IR HE S, 2007, 11
(25):4988-4991.

[20] #h  E.Caveolin—1 7 % A IV i S i %7 3@ 35 1k 54 v i 78 J1
A $E HLARITD]. 5% M - 1123k 52,2010.

[21] i S BT T R S SR A A K B AR IR N A T i
PR AR JI[D]. I HE  RHEEE B K 2,2008.

[22] ateds tn, I gt A FEAE M AL 5 A R A= Hh iR 4E,1996:218-233.

[23] 2=t AH .20 A0 B AGAG I 5 i BE ML AL 5 i B2l 6 R A, 2015:
172-173.

[24] ZFULIA.ZLAMAR [ BRI R GRS [CL sp AR BE 2 2 s e AR
TR 2 2 2 R BRAS T A 40 2 B U AR B 2398 SO R
A v 2 24 2 23, 2009:180-185.

(AL WEWR)



