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Current research status of ionizing radiation bleeding syndrome
WANG Xinmiao, WANG Junping, RAN Xinze
Institute of Combined Injury, Army Military Medical University, State Key Laboratory of Trauma,
Burns and Combined Injury, Chongging 400038 China

Abstract: Bleeding caused by ionizing radiation involves many factors, the mechanism is complicated and the management
is difficult. Bleeding is recognized as one of the main causes of death after ionizing radiation. In this paper, we summarize
the pathophysiological mechanisms of ionizing radiation bleeding syndrome (IRBS) from the aspects of platelet abnormality,
coagulation disorder and vascular damage. Besides, we expound the clinical characteristics of IRBS in terms of the degree,
time and site of the bleeding. Combined with experimental results, we put forward ideas and possible approaches for the

treatment of IRBS, and the key factor is to promote the recovery of megakaryocytes and rapid platelet production after radi-

e

ation exposure.

Keywords: Ionizing Radiation; Hemorrhage; Platelet

Corresponding author:

PRS2 B — € RS LRI 5, IRIK L5 512
B, JR AENLH BN Rk, P L B A B
e, MEEZA RGN, 5@ IAAHILE, 85
BRI T SO I, E R B AR G PRI H i
iz Y L™ AR R A 5 T R — 8 RO AR 5 H
HI T80 R R 22, WL 2, i R K, DR e
R S R R S MM SR AR . AN T
A P A O R AT A B A BEATL A A PR AR A
B 7E 9 v H B AR S M2 A RO KT SR A B
WK

1 EEEHNSSIERRIEEEG

L1 ARG MMRORNLA S 5 B ) 240
B, fE R BB A B B AR A, B R A I T4

RAN Xinze, E-mail: ranxinze@163.com

(Hematopoietic stem cell, HSC) 1] LA 434k A€\ i B
¥ -41. % 1H 41 HfY ( Megakaryocyte-erythroid progenitor,
MEP), E%-2L R4 ml 3t — 8 Aoy B AR AL 2
Jtd ( Megakaryocyte progenitor, MKP) . E.#% & #H.41 g
28 1 20 5 1 BSCAFIAR N 2257 45 — R AR AE, AR
B EAZ AR, Fl A B A0 P o 4 B SR
KT B Bh A2 s SR J5 R TECAE A1 J I A RS I /AR o B AT
A, FERCNAR N, B 88 2 28 LA 32 P, {EL B
FRBIT T3 B, it 2 LN ACAE R 37 DY I /N AR )
TERRE I 215 T E S DR PUE N T 1 % N
BEAT, DAYERF /N TR PR PR o Fo B S 0T I /AR

VRN FEH B, o S BUH R AR — A BRI
L1 IR > B AR DR I RS, &
I8 I 200 1) A R k2>, L T 0 0 Yo S 2 R

EE®E N £EAx (1993—) , 5,
BIEEH: M, E-mail: ranxinze@163.com

WEFE N, EHBPE S WA RE 0584, E-mail: Wangxm931205@163.com


https://doi.org/10.13491/j.issn.1004-714X.2021.04.026
mailto:ranxinze@163.com
https://doi.org/10.13491/j.issn.1004-714X.2021.04.026
mailto:ranxinze@163.com
mailto:Wangxm931205@163.com
mailto:ranxinze@163.com

GRS T4 2021 4 8 J155 30 %55 4 ] Chin J Radiol Health, Aug 2021, Vol. 30, No. 4 -+ 525 -

PEBL, T /SRR 40 O R s > S B .
WEA R W, S 2R & B BRI /MR 1) 75y, T
2 5 ST 51 P I /N AR 9 S TR i L 3 R 1
B, R B R S I /INA A BRSZ BRI, HE B R
AE Ak &5, 4540 i /IR B e e v el o
1.1.2 i/ ShRE RS R s 4 S Al 0 0 i /MR
GERE, A8 HE S (0 B0 PE3. PF4. PF9 28 Ifil /N AR Rl 7 UL
b, SEUEE LSRR B I N Y S — e
Wi 5-¥% €0 7F H B0 4 G I 2 TR 2 23 4K B 1 3 ol
T 23 7, Ik 93 I BT RO 4543 /MR 2 B
VWF [H 7, T fs L st v 44, T i /MR S 3 10
[EER R O 3 NP Rt s = = P Ny e s s 1 R T T
BEAh, 2 i /INBR A7 TE Th B R AT B, XoF 1 75 BE f) LR 4 1
FAE 25080559, #1495 M9 5 55 @ i i & BE s o
113 M/MRIEA RS 76 B4R EHUN, Biae
A 105 FFOARS I H 0 2R /N B LR /N AR, S HL I
N A HR P £ 2 7 B 2R o TR I /N A E P 4
UG 2 O K AL TR, T B I /N AR
(1t L T g
1.2 B[ rg I 0% [ 1) S5 I ] i
14 R, 400 B ( Thrombin) B V& 4K, M AR
RAEERI A 4R . X REA oN 3 A B, B
o Ay % X B TR A D T T i, H VR O o i D 3
T, e AR AR YRR (AR R B T2 5 v g
(1049 JoF s 4 1T DR 1, 3% 1T B S AR A D R T Rt 2 — &R
B0 1L TR 4 24k ) A

Yo 1t Tty J5 RS TR CPT) 0 3% Ak 308 43 J i 35 ey Fsf 1)
CAPTT) A& S B ML A4 5t 1M T e 1) 58 248 R0 A5 HF
TR W], 16 B4R S PT A1 APTT HIKFHRE 8 T
AR ST HELAN, K WA LAR BRI T e PR . S
R S T W % I TR PR KT, ) PR 9 R,
T 5 350k 11 Th B e
1.3 2R MR AE A WS, 1A 5 B 1)
SE R RN IE 8 (1 Th e 2 JE 5 S B0 o RIE i /)N AR R e
M BEA S B, 5 ML B 52 B, /A I R) Y B AR 2
A W PR I o L A 2 A I P R A,
AT RE S ECN A0 H IR BES VR DY, Bl 4 B i A
RGBT VA, T i Ji £ 2R AT M A | 356 T 6t
ZLSENSI) [, P AR 2 51D N R 4 A 98 RE ) T
AR & AR B AR, E I PR 4R A B o T R 3R AN,
TP AR A 2 R SR ) AORE S N, T B R AR 5 5
o b Ah, A S T ) O A A, {15 4
Pl M A REHEAT S A 20 AE &, S 850H s 8] )

TR,

BE A, F AR SN T S AR A ) STLBEAN £F I R Gt
B SRR C R RS AL E AR AR PR R P S
EE TR0, 1 4 B 2 WA A, I P DUkt o iR &
BEIEVEAT W AE R Y, R, AR A T o AT
Mg 1035 PR, SRR R A5 1R AN R DA K £ 4 R 1 B
) 2R B N

2 EERESH DS SERIRREE S

2.1 AR R SR R e
PR P AL RS S I, o R R T A, 2 IR R A A
(7], T AN [ AR R AR HE L, AR AT iy Al Ji 55
B 52 B gk 4 RO R, ARG 5 km AT T km
PRI SEAF 3, B2 IR e 26t 5 Hh I ) 82 A2 3 23 93 0N 0.5%
A1 49%, 2 W H I AR 15 52 IR 2 T S IR AR %
AR 2 BE A b S PR o R, T AR T (A A R
W AN B H ML 25 A AL
22 s b ndiE R EE R R BE Y TR U R R
F W PR I AR R A B PR R ), A AR S B
2~4 d, N B JHR 2 Y B AR R O o T e R
702 oA A o 1111 R N NG 0 i SIS S £
W& S0 I it /AR T E AR GR s AR I B 3 5 T
A, S ECA B 2 R I, LI PR A H i 2 gk —
AN, i R BOREIR
2.3 hofedpfe FEEAR S M I 4Rk A 10 L I
L IFFANE RE - £E 4 B H A JIE 5 B R R JHORE B4 R A 2
HY o — B B0 T, PARE 5% A L R ROk
B T PAY JEE A E RS S M, ot S 2k R
PEAN LR 730 A7 RIAS TR, ARESS B HH AR e Ja — Mo
NV 77N NN 7N VN[N =N 13
24 R FREM S S EIUM A A AR, JEHE
PN I, B i Sk DL Z T3 IR . A
MRS A2, B R, WAt e S
U5, FL A 2 TR R MR ARTE P, B B AL A HY I B AT
AE - R N (R REIR 4 R B A 0 KR Y I
SRCE BN A, WARKAE I 51 PR, o
HOOLERIF S
3 BEERESTHNGEERRT

FE BRI 2R S AR A A R T /MR
k2D AT RE R 5 2 di A S AL, B A v P B R A
BUH BB 13 R 45 SR, BRI B v I /N PR B A
hfe, d T B Mg SRR AR EER



- 526 - R T 2021 4 8 %5 30 %55 4 31 Chin J Radiol Health, Aug 2021, Vol. 30, No. 4

o BTIFRATER 2, /MR B B HUR ST e ) 2 LE AL
S PR, I /NARCPR D/ 2 S PR A iR A 51, W
3 T 200 M PR R A 4R i I/ AR KT B B

T IBOR R A AN, T AN RS E A B BE R
P TSRS 975 P SR BCFCD 45 Tt B AN AR IR o %o 2 58
TGP (1~2 Gy), — AN TR Z ) s B va
J7, R TR LR AWM G E 57, B RIS BB (1 T
Ja G5 R o X T B R R A S U R (2~ 4 Gy),
32 R A8 P 3t o AR K PR (AR R L /A A B R KL 4
- L 4 5 VA 1, T 4 L 5D, (RN R
FIPUIR 2 (WR-2721 32 D 1 3 22 ) IF Fic LA T /K
Qe AN L SEXRE VR IT, W NAEIR T R AT AR AT
e HEEHHE R 2E U (4~6 Gy), R H
T, W TR R TR, KPR A, (H 2T R
) RSB 01 LA 2 AL s 558 o Xl i 2
SRS A, G i Th REAR A B LT AN RE KR
WP D AT 385 0L 4 RS ALV I A B DL I 2 K A
TGRS PURHIERTLIG YT, BIEAnt, X B H K
IHRZ AR B T HERARL RS
ETBUR 93 ) B LRI, AT 3 S AR AR 9 AR X AE VR T A
Pl 45347 ARSI AR 973 I, 5 1 I AR e 2
ARSI R B3 9 7 F AR B B, 4 0 e I, B
Lo B AR 53 L s A2 W BT 10 1 I B, N R g IR
W

M /B AR RS R T A A 3 T A O B
R AL, B AL EE — 20 A R E A% A,
A A 0 i 2R TR /AR T A% 4 L PR A R
U] R AL /N7 A R i o B 2D BRI e I AN A
2 (TPO) B 5 A I HIRBE ML N ™= 22 B4 BT, {ELAF
£ WA 1) S AE e e, B O BIE T A B %
AR PEAN TPO K A% A BB BOAH 5 45, mT IR i
BE A% A0 1) P I A 7 2 LN AROBIT 7 I I
(6] 249, AT 7E 3 2 B, 0 73 R IR IR AN A 22 7 WA )
Jits A e 2t P AR A I /INBROVR SRR A T G IR
T AR BE BRI AR 2 A5 AT A I (2 Bk /) B R
il A 20 B 1) R o A, B v A R LIRS, AT
FIT B R S R I R A AR AR T T, R A (2 B
1) 240 Joi A e A o 7 a2 5 A% 200 L F) 266 PR JE A A I /)
AR 2 0, W 4% A7 a2 P 1 A i L /S PR
HIRCR

4 N 2

25 EPTIR, H B R S 2R S AR R R AE AL A I
IRFRIECAE IR, 16 H MU R, i /N i b A

T RE RS 2 I A 2 0 i 3 R DA LA B 5 B2 43
AMIE 32 P0G 02 L E DR B, i vt I AR 458 2 e R A
INE A Z o A8 B R S Y I 5% A Ak AR T o B 1
REVR YT, o B L R (R L /N A R PR B, T
F 5% B PR 3K A i a3 A 0 i ) AR SR AT R 7 A I /)
o T BB T FU R B, B 42 M I 7 8 ) o R
b, BnA NTSON B TAEN 5, HfMROK- PR f
B A, TR R AF 7 P 8 2 s ot /AR 0 W R A 3
%X[NJZ]Q

FIZEwhEE  ABFIC B 4 1E 4% LU R STk T TR, 4
ST AR B AT R 25

TEE R AR AR 0l ORI SR i G s
Ty TETRAS GBI FHEE s R e o
IR AR T

5% 30k

[1] Zukova NA, Ponomarev JT, Sirjaev VV. Influence of plasma
components of the hemostatic system on the functional properties
of blood platelets, vascular resistance and the bleeding tendency in
radiation sickness[J]. Radiobiol Radiother (Berl), 1972, 13 (6) :
667-674.

(2] Hhses, &S, QUMEBURR M ZR-& 48 IM]. Jb5T: 5 ¥
fiE AL, 1983: 1-8.

T. K. Jlxapakbsn. Acute radiation sickness bleeding syndrome [M].
Beijing: Atomic Press, 1983: 1-8.

[3] Lefrangais E, Ortiz-Mufioz G, Caudrillier A, et al. The lung is a site
of platelet biogenesis and a reservoir for haematopoietic
progenitors[J]. Nature, 2017,544 ( 7648 ) :105-109. DOI: 10.1038/
nature21706.

(4] ZRIAE, FRBER, 15105, 25 25 Gy 60CofE HE X A [F {4 47 15 ] f AL

SR ML /I i B A 5 AR UL T B PR 5 0 (0. o T S 6 10 9 2 %
£, 2015, 23 (5) : 1478-1482. DOI: 10.7534/j.issn.1009-2137.
2015.05.049.
Luo YY, Chen LF, Feng Q, et al. Effect of 25 gy 60Co irradiation
on the physico-chemical property and functions of the platelets
during storage[J]. J Exp Hematol, 2015, 23 (5) : 1478-1482.
DOL: 10.7534/j.issn.1009-2137.2015.05.049.

[5] LiXH, Cui WC, Hull L, et al. Effects of low-to-moderate doses of
gamma radiation on mouse hematopoietic system[J]. Radiat Res,
2018, 190 (6) : 612-622. DOIL: 10.1667/RR15087.1.

(6] T, THEA, Bha4r, &, BFXall bR aT 52 3k (7). £
A W, 2004, 15 (5) : 495-497. DOIL: 10.3969/j.issn.1009-
0002.2004.05.021.

Wang HP, Wang JW, Han JX, et al. Progress in the studies on
factor Xa inhibitors[J]. Letters in Biotechnol, 2004, 15 (5) :


https://doi.org/10.1038/%3Clinebreak_en/%3Enature21706
https://doi.org/10.1038/%3Clinebreak_en/%3Enature21706
https://doi.org/10.1038/%3Clinebreak_en/%3Enature21706
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.1667/RR15087.1
https://doi.org/10.1667/RR15087.1
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.1038/%3Clinebreak_en/%3Enature21706
https://doi.org/10.1038/%3Clinebreak_en/%3Enature21706
https://doi.org/10.1038/%3Clinebreak_en/%3Enature21706
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.7534/j.issn.1009-2137.%3Clinebreak/%3E2015.05.049
https://doi.org/10.1667/RR15087.1
https://doi.org/10.1667/RR15087.1
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021

RS T

2021 4£ 8 H2 30 %5 4 1 Chin J Radiol Health, Aug 2021, Vol. 30, No. 4

- 527 -

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

495-497. DOI: 10.3969/j.issn.1009-0002.2004.05.021.

Hanthazi A, Jespers P, Vegh G, et al. Chemerin influences
endothelin- and serotonin-induced pulmonary artery vasocon-
striction in rats[J]. Life Sci, 2019, 231: 116580. DOI: 10.
1016/j.1£5.2019.116580.

Verheij M, Dewit L, van Mourik JA. Radiation-induced von
Willebrand factor release[J]. Blood, 1997, 90 (5) : 2109-2110.
DOI: 10.1182/blood.V90.5.2109.

Dorgalaleh A, Favaloro EJ, Bahraini M, et al. Standardization of
prothrombin time/international normalized ratio (PT/INR)[J]. Int J
Lab Hematol, 2021, 43 (1) :21-28. DOL: 10.1111/ijlh.13349.
Rasmussen KL, Philips M, Tripodi A, et al. Unexpected, isolated
activated partial thromboplastin time prolongation: a practical mini-
review[J]. Eur J Haematol, 2020, 104 (6) : 519-525. DOI:
10.1111/ejh.13394.

Krigsfeld GS, Sanzari JK, Kennedy AR. The effects of proton
radiation on the prothrombin and partial thromboplastin times of
irradiated ferrets[J]. Int J Radiat Biol, 2012, 88 (4) : 327-334.
DOI: 10.3109/09553002.2012.652727.

Thrall KD, Mahendra S, Jackson MK. A Gottingen minipig model
of radiation-induced coagulopathy[J]. Int J Radiat Biol, 2020: 1-
10. DOI: 10.1080/09553002.2020.1820600.

Lin X, Fuks Z, Kolesnick R. Ceramide mediates radiation-induced
death of endothelium[J]. Crit Care Med, 2000, 28 (4 suppl) :
N87-N93. DOI: 10.1097/00003246-200004001-00010.

Baselet B, Sonveaux P, Baatout S, et al. Pathological effects of
ionizing radiation: endothelial activation and dysfunction[J]. Cell
Mol Life Sci, 2019, 76 (4) : 699-728. DOI: 10.1007/s00018-018-
2956-z.

Wang YY, Boerma M, Zhou DH. Ionizing radiation-induced
endothelial cell senescence and cardiovascular diseases[J]. Radiat
Res, 2016, 186 (2) : 153-161. DOI: 10.1667/RR14445.1.

Vitrac H, Hauville C, Collin F, et al. Hydroperoxide
characterisation as a signature of the micelle/monomer balance in
radiation-induced peroxidation of arachidonate[J]. Free Radic Res,
2005,39 (5) :519-528. DOI: 10.1080/10715760500092543.
Uehara Y, Murata Y, Shiga S, et al. NSAIDs diclofenac,
indomethacin, and meloxicam highly upregulate expression of
ICAM-1 and COX-2 induced by X-irradiation in human endothelial
cells[J]. Biochem Biophys Res Commun, 2016, 479 (4) : 847-
852. DOI: 10.1016/j.bbrc.2016.09.120.

Gao JS, Li YS, Yang X, et al. Changrui Enema inhibits
inflammation-induced angiogenesis in acute radiation proctitis by
regulating NF-xB and VEGF[J]. Acta Cirurgica Brasileira, 2020,
35 (5): €202000502. DOI: 10.1590/s0102-865020200050000
002.

Sawaya R, Rayford A, Kono S, et al. Elevated levels of

plasminogen activators in the pathogenesis of delayed radiation

[20]

[21]

[22]

(23]

[24]

[25]

[26]

271

28]

[29]

[30]

damage in rat cervical spinal cord in vivo[J]. Radiat Res, 1994,
138 (3) :386-391. DOIL: 10.2307/3578687.

Rao JS, Rayford A, Yamamoto M, et al. Modulation of fibrinolysis
by ionizing radiation[J]. J Neurooncol, 1994, 22 (2) : 161-171.
DOLI: 10.1007/BF01052891.

Costa RMPB, Albuquerque WWC, Silva MCC, et al. Can y-
radiation modulate hemagglutinating and anticoagulant activities of
PpyLL, a lectin from Phthirusa pyrifolia[J]. Int J Biol Macromol,
2017, 104 (Pt A): 125-136. DOL 10.1016/j.ijbiomac.2017.
06.007.

Henderson BW, Bicher HI, Johnson RJ. Loss of vascular

fibrinolytic activity following irradiation of the liver

an aspect
of late radiation damage [J]. Radiat Res, 1983, 95 (3 ) : 646-652.
Christodouleas J P. Acute Radiation Sickness[M]. Encyclopedia of
Radiation Oncology, 2013.

Brinkmann K, Waring P, Glaser SP, et al. BCL-XL exerts a
protective role against Anemia caused by radiation-induced kidney
damage[J]. EMBO J, 2020, 39 (24): el05561. DOI:
10.15252/embj.2020105561.

TR, RS S A R R BUM g L B A0 L ) S 56 BT
7 [D]. EP: 3 =FE KR, 2006.

Wang FC. Experimental Study on Mechanisms Involved in
Intestinal Epithelial Cell Damage Caused by Whole Body
Irradiation and Endotoxin Stress[D]. Chongging: Third Military
Medical University, 2006.

FET <. SRR Y L 2R A AE B R L ER R R T AR (O]
RSP 2 OO B2 22 20 ), 1985 (1) :11-14.

Cui ZJ. Pathogenesis and therapeutic effect of acute radiation
sickness bleeding syndrome[J]. Foreign Med Sci Radiat Med Nucl
Med, 1985 (1) : 11-14.

iR SN & i E R K | NS A na U E TR (R IR ks
Ft[D]. BELR: B R B % ZE B2 K, 2017.

Du CH. Effect and mechanism of estrogens on mitigating ionizing
radiation-induced  thrombocytopenia[D].  Chongging:  Army
Military Medical University (Third Military Medical University),
2017.

Xu Y, Wang S, Shen MQ, et al. hGH promotes megakaryocyte
differentiation and exerts a complementary effect with c-Mpl
ligands on thrombopoiesis[J]. Blood, 2014, 123 (14) : 2250-
2260. DOL: 10.1182/blood-2013-09-525402.

Chen S, Du C, Shen M, et al. Sympathetic stimulation facilitates
thrombopoiesis by promoting megakaryocyte adhesion, migration,
and proplatelet formation[J]. Blood, 2016, 127 (8) : 1024-1035.
DOI: 10.1182/blood-2015-07-660746.

Chen SL, Hu MJ, Shen MQ, et al. Dopamine induces platelet
production from megakaryocytes via oxidative stress-mediated

signaling pathways[J]. Platelets, 2018, 29 (7) : 702-708. DOI:
10.1080/09537104.2017.1356451.


https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.%3Clinebreak_en/%3E1016/j.lfs.2019.116580
https://doi.org/10.%3Clinebreak_en/%3E1016/j.lfs.2019.116580
https://doi.org/10.%3Clinebreak_en/%3E1016/j.lfs.2019.116580
https://doi.org/10.1182/blood.V90.5.2109
https://doi.org/10.1182/blood.V90.5.2109
https://doi.org/10.1111/ijlh.13349
https://doi.org/10.1111/ijlh.13349
https://doi.org/10.1111/ijlh.13349
https://doi.org/10.1111/ejh.13394
https://doi.org/10.1111/ejh.13394
https://doi.org/10.3109/09553002.2012.652727
https://doi.org/10.3109/09553002.2012.652727
https://doi.org/10.1080/09553002.2020.1820600
https://doi.org/10.1080/09553002.2020.1820600
https://doi.org/10.1097/00003246-200004001-00010
https://doi.org/10.1097/00003246-200004001-00010
https://doi.org/10.1007/s00018-018-2956-z
https://doi.org/10.1007/s00018-018-2956-z
https://doi.org/10.1007/s00018-018-2956-z
https://doi.org/10.1007/s00018-018-2956-z
https://doi.org/10.1667/RR14445.1
https://doi.org/10.1667/RR14445.1
https://doi.org/10.1667/RR14445.1
https://doi.org/10.1080/10715760500092543
https://doi.org/10.1080/10715760500092543
https://doi.org/10.1016/j.bbrc.2016.09.120
https://doi.org/10.1016/j.bbrc.2016.09.120
https://doi.org/10.1590/s0102-865020200050000%3Clinebreak_en/%3E002
https://doi.org/10.1590/s0102-865020200050000%3Clinebreak_en/%3E002
https://doi.org/10.1590/s0102-865020200050000%3Clinebreak_en/%3E002
https://doi.org/10.2307/3578687
https://doi.org/10.2307/3578687
https://doi.org/10.1007/BF01052891
https://doi.org/10.1007/BF01052891
https://doi.org/10.1016/j.ijbiomac.2017.%3Clinebreak_en/%3E06.007
https://doi.org/10.1016/j.ijbiomac.2017.%3Clinebreak_en/%3E06.007
https://doi.org/10.1016/j.ijbiomac.2017.%3Clinebreak_en/%3E06.007
https://doi.org/10.15252/embj.2020105561
https://doi.org/10.15252/embj.2020105561
https://doi.org/10.1182/blood-2013-09-525402
https://doi.org/10.1182/blood-2013-09-525402
https://doi.org/10.1182/blood-2015-07-660746
https://doi.org/10.1182/blood-2015-07-660746
https://doi.org/10.1080/09537104.2017.1356451
https://doi.org/10.1080/09537104.2017.1356451
https://doi.org/10.3969/j.issn.1009-0002.2004.05.021
https://doi.org/10.%3Clinebreak_en/%3E1016/j.lfs.2019.116580
https://doi.org/10.%3Clinebreak_en/%3E1016/j.lfs.2019.116580
https://doi.org/10.%3Clinebreak_en/%3E1016/j.lfs.2019.116580
https://doi.org/10.1182/blood.V90.5.2109
https://doi.org/10.1182/blood.V90.5.2109
https://doi.org/10.1111/ijlh.13349
https://doi.org/10.1111/ijlh.13349
https://doi.org/10.1111/ijlh.13349
https://doi.org/10.1111/ejh.13394
https://doi.org/10.1111/ejh.13394
https://doi.org/10.3109/09553002.2012.652727
https://doi.org/10.3109/09553002.2012.652727
https://doi.org/10.1080/09553002.2020.1820600
https://doi.org/10.1080/09553002.2020.1820600
https://doi.org/10.1097/00003246-200004001-00010
https://doi.org/10.1097/00003246-200004001-00010
https://doi.org/10.1007/s00018-018-2956-z
https://doi.org/10.1007/s00018-018-2956-z
https://doi.org/10.1007/s00018-018-2956-z
https://doi.org/10.1007/s00018-018-2956-z
https://doi.org/10.1667/RR14445.1
https://doi.org/10.1667/RR14445.1
https://doi.org/10.1667/RR14445.1
https://doi.org/10.1080/10715760500092543
https://doi.org/10.1080/10715760500092543
https://doi.org/10.1016/j.bbrc.2016.09.120
https://doi.org/10.1016/j.bbrc.2016.09.120
https://doi.org/10.1590/s0102-865020200050000%3Clinebreak_en/%3E002
https://doi.org/10.1590/s0102-865020200050000%3Clinebreak_en/%3E002
https://doi.org/10.1590/s0102-865020200050000%3Clinebreak_en/%3E002
https://doi.org/10.2307/3578687
https://doi.org/10.2307/3578687
https://doi.org/10.1007/BF01052891
https://doi.org/10.1007/BF01052891
https://doi.org/10.1016/j.ijbiomac.2017.%3Clinebreak_en/%3E06.007
https://doi.org/10.1016/j.ijbiomac.2017.%3Clinebreak_en/%3E06.007
https://doi.org/10.1016/j.ijbiomac.2017.%3Clinebreak_en/%3E06.007
https://doi.org/10.15252/embj.2020105561
https://doi.org/10.15252/embj.2020105561
https://doi.org/10.1182/blood-2013-09-525402
https://doi.org/10.1182/blood-2013-09-525402
https://doi.org/10.1182/blood-2015-07-660746
https://doi.org/10.1182/blood-2015-07-660746
https://doi.org/10.1080/09537104.2017.1356451
https://doi.org/10.1080/09537104.2017.1356451

- 528 -

S T

2021 4E 8 A% 30 %% 4 ] Chin J Radiol Health, Aug 2021, Vol. 30, No. 4

[31]

S-S S-S

R, XN, I, 55 HORA . PR B A N TR 2 A
A BEBR L 2 B (0] o 48 4 T2, 2020, 29 (2) = 142-

143, 149. DOLI: 10.13491/j.issn.1004-714X.2020.02.011.

Zhang R, Liu G, Niu LM, et al. Health status of interventional

radiology staff in provincial and municipal hospitals of Gansu

Province[J]. Chin J Radiol Health, 2020, 29 (2 ) : 142-143, 149.

DOL: 10.13491/j.issn.1004-714X.2020.02.011.

S S S S S S S S S S

(L% 523 W)

[14]

[15]

[16]

[17]

[18]

[19]

Remeijer P, Geedof E, Ploeger L, et al.3-D portal image analysisin
clinical practice: 811 evaluation of 2-D and 3-D analysis tech-
niques as pbed to 30 prostate cancer patients[J]. hat J Radiat Oncol
Biol Phys. 2000, 46: 1281.1290.

Fu WH, Yang Y, Li X, et al. Dosimetric effects of patient rotational
setup errors on prostate IMRT treatments[J]. Phys Med Biol, 2006,
51 (20) :5321-5331. DOL: 10.1088/0031-9155/51/20/016.
MO, AN, BEUR, S 588 3 W 30T S it 1 R K 1 JEE A
AT II]. MR 2 &, 2004, 10 (4) :208-210. DOI: 10.
3969/j.issn.1671-170X.2004.04.002.

Lin CG, Deng XW, Huang J, et al. A study of accuracy and
reproducibility in conformal radiotherapy for nasopharyngeal
carcinomal[J]. J Oncol, 2004, 10 (4) : 208-210. DOL: 10.3969/j.
issn.1671-170X.2004.04.002.

MRS, L, PNAERIL, &5 VR T ORI T 2 3 800 RGEAL R %
I3 AT Skt 5 (3], o BRSO R 2 4%, 2001, 10 (1) : 55-60.
DOI: 10.3760/.issn:1004-4221.2001.01.017.

Yang SS, Wang F, Sun WK, et al. Systematic set up errors induced
by decline of treatment couch top[J]. Chin J Radiat Oncol, 2001,
10 (1) :55-60. DOI: 10.3760/j.issn:1004-4221.2001.01.017.
Wang L, Jacob R, Chen LL, et al. Stereotactic IMRT for prostate
cancer: setup accuracy of a new stereotactic body localization
system[J]. J Appl Clin Med Phys, 2004, 5 (2) : 18-28. DOI:
10.1120/jacmp.v5i2.1947.

S, B o1, £00K, 5. B S SBEHR T BORTE 3 Hr A
R [F 5 28 G5 S /I 200 e sy 43 6 1 2 v B2 A (0] IR
ZEE Ik &, 2020, 48 (7) : 858-859. DOI: 10.16680/j.1671-3826.
2020.07.45.

Feng KH, Luo JF, Yu GY, et al. Image guided radiotherapy for

S S S S S S S S-S

[32]

[20]

[21]

[22]

(23]

[24]

XNEFF, T4 %8 AN BOH TAEN G BERGL I & 44 (0],

B4 B4, 2020, 29 (3) : 218-220. DOI: 10.13491/j.issn.1004-

714X.2020.03.004.

Liu YQ, Yu XR. Investigation and analysis of health status of

interventional radiology workers[J]. Chin J Radiol Health, 2020,

29 (3) :218-220. DOIL: 10.13491/j.issn.1004-714X.2020.03.004.
(Wir#s B #A:2021-03-18)

patients with non-small cell lung cancer[J]. Clinical Journal of
Medical Officers, 2020, 48 (7 ) : 858-859. DOI: 10.16680/j.1671-
3826.2020.07.45.
Wolff HA, Wagner DM, Conradi LC, et al. Irradiation with protons
for the individualized treatment of patients with locally advanced
rectal cancer: a planning study with clinical implications[J].
Radiother Oncol, 2012, 102 (1) : 30-37. DOI: 10.1016/j.radonc.
2011.10.018.
MW, 8 7, BT, & B RS T SR I0T A 1R HE 2
I 75 B A A (] v A A, 2019, 28 (2) £ 201-205. DOI:
10.13491/j.issn.1004-714x.2019.02.024.
Lin F, Zeng ZL, Qin SF, et al. Dosimetric study of different
radiation field numbers in postoperative intensity modulated
radiation therapy for rectal cancer[J]. Chin J Radiol Health, 2019,
28 (2) :201-205. DOIL: 10.13491/j.issn.1004-714x.2019.02.024.
Mok H, Crane CH, Palmer MB, et al. Intensity modulated radiation
therapy (IMRT): differences in target volumes and improvement in
clinically relevant doses to small bowel in rectal carcinomalJ].
Radiat Oncol, 2011, 6: 63. DOI: 10.1186/1748-717X-6-63.
Arbea L, Ramos LI, Martinez-Monge R, et al. Intensity-modulated
radiation therapy (IMRT) vs. 3D conformal radiotherapy (3DCRT)
in locally advanced rectal cancer (LARC): dosimetric comparison
and clinical implications[J]. Radiat Oncol, 2010, 5: 17. DOI:
10.1186/1748-717X-5-17.
Xu BH, Guo YY, Chen YG, et al. Is the irradiated small bowel
volume still a predictor for acute lower gastrointestinal toxicity
during preoperative concurrent chemo-radiotherapy for rectal
cancer when using intensity-modulated radiation therapy[J]. Radiat
Oncol, 2015, 10: 257. DOI: 10.1186/513014-015-0566-6.

(Y5#s B #5:2020-11-06)


https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.02.011
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.13491/j.issn.1004-714X.2020.03.004
https://doi.org/10.1088/0031-9155/51/20/016
https://doi.org/10.1088/0031-9155/51/20/016
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.1120/jacmp.v5i2.1947
https://doi.org/10.1120/jacmp.v5i2.1947
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.1186/1748-717X-6-63
https://doi.org/10.1186/1748-717X-6-63
https://doi.org/10.1186/1748-717X-5-17
https://doi.org/10.1186/1748-717X-5-17
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1088/0031-9155/51/20/016
https://doi.org/10.1088/0031-9155/51/20/016
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.1120/jacmp.v5i2.1947
https://doi.org/10.1120/jacmp.v5i2.1947
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.1186/1748-717X-6-63
https://doi.org/10.1186/1748-717X-6-63
https://doi.org/10.1186/1748-717X-5-17
https://doi.org/10.1186/1748-717X-5-17
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1088/0031-9155/51/20/016
https://doi.org/10.1088/0031-9155/51/20/016
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.1120/jacmp.v5i2.1947
https://doi.org/10.1120/jacmp.v5i2.1947
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.1186/1748-717X-6-63
https://doi.org/10.1186/1748-717X-6-63
https://doi.org/10.1186/1748-717X-5-17
https://doi.org/10.1186/1748-717X-5-17
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1088/0031-9155/51/20/016
https://doi.org/10.1088/0031-9155/51/20/016
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.%3Clinebreak/%3E3969/j.%3Clinebreak_en/%3Eissn.1671-170X.2004.04.002
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.3760/j.issn:1004-4221.2001.01.017
https://doi.org/10.1120/jacmp.v5i2.1947
https://doi.org/10.1120/jacmp.v5i2.1947
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.16680/j.1671-3826.%3Clinebreak/%3E2020.07.45
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.1016/j.radonc.%3Clinebreak_en/%3E2011.10.018
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.13491/j.issn.1004-714x.2019.02.024
https://doi.org/10.1186/1748-717X-6-63
https://doi.org/10.1186/1748-717X-6-63
https://doi.org/10.1186/1748-717X-5-17
https://doi.org/10.1186/1748-717X-5-17
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1186/s13014-015-0566-6
https://doi.org/10.1186/s13014-015-0566-6

	1 电离辐射出血综合征的病理生理机制
	1.1 血小板异常
	1.1.1 血小板数量减少
	1.1.2 血小板功能障碍
	1.1.3 血小板形态异常

	1.2 凝血障碍
	1.3 血管受损

	2 电离辐射出血综合征的临床特点
	2.1 出血程度
	2.2 出血时间
	2.3 出血部位
	2.4 其它

	3 电离辐射出血综合征的治疗
	4 小　结

