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[ Abstract] Concurrent radiotherapy and chemotherapy is the main treatment for patients with rectal
cancer and cervical cancer during locally advanced and middle to advanced. The pelvis is the largest proportion
of hematopoietic bone marrow in the whole body, and it is an unavoidable area of radiotherapy for pelvic tumor
patients. Concurrent radiotherapy and chemotherapy can improve the curative effect, but also increase the
incidence of hematologic toxicity. Once severe bone marrow suppression occurs in concurrent radiotherapy and
chemotherapy, the treatment will be interrupted, the time of treatment will be prolonged, and ultimately affect
the curative effect. Bone marrow suppression risk identification are the important issues that need to be solved
in the tumor radiation and chemotherapy treatment. This paper reviewed the research status of the correlation
between radiotherapy and chemotherapy and bone marrow suppression in pelvic tumors at home and abroad
from the aspects of radiotherapy technology, radiotherapy dosimetry parameters, chemotherapy regimens and so
on. We aimed to provide reference for the construction of a prediction model of bone marrow suppression in our
country, in order to identify high-risk groups early, formulate prevention and treatment.

[ Key words ] Pelvic Tumor; Radiotherapy and Chemotherapy; Bone Marrow Suppression

1 3 SEHERRT . 2020 4, I Y 505 A R
MR TR . S EURS) R lay TR 8L, SETTRRS O s H UM I A0

jll1

kR H 4. 2022-11-22

EAGTH . WA RHERIHTH R E (2020SSK50204) , FETEERAR R AR S5IFRERTH (20195165)
EE A g (1996— ), o, Bipa s A, W A7Es:, WFMR 05, E-mail: tt192012@163.com
WAEIER : FLPHIE, B, @ FRAREE0, SR, SR A oY



(YR TR ) 2022 4555 43 255 4 0] D FEMF -239-

TEGNEMR PSS 9 i, PET-RIEHE 10 47, faa
BRA PR AR BRI ARk,
TR RMIE T R R R gk BT s, Clioh ™ E
JR B N BR 1) 2 BN SR AR R 2 — o fBor 2y
Y1ie g7 MU IR T & R R T I R 3k A, 4T B
05 S b R AT R UL AN RBCOSE, AR T A
oG MR FE AR R R T A R R S e
T U B[R, L8 7 A A R R R
T 0 ) 9 e R AR AR 2 T UG TR, R
HIUE . I, $RENLE R ST RS A
A I PR 2K s BN B, B R Ak
R AT R AT PP A, IR AR R A A K
S HEAT BB G Y, R AR IR AL, R
Jot ek R AR A T A HAT B L AR SO0 [ A A
IV el I T A 5 A AR S 1) BF 5 BAR
Freiak, & 16 B 0 il T30 A 70 ) g o R ik PR
WS %

2 PERMALTT BTEUE BRI HI Y =

B AR T Mg R, B R 4 i A
S| R 20 15 M L [ B R 0 = e 1 L
KRB MBEAR SRR, — T =B, BRI i
TAHAE . 3 A A A RN RT AR A . 1 IR B SRR
T AE RS 7, ER R o T 4 R R S
Franfudl pll, = S5k T mgess . AT
FEMSr A, TEIER ARG LU T, i 0 20 6 i 1 4
SARTT LU R AU E B oK, SR, 38 i #H 20 i 7Y
AREHRE AR, —BPUARTZ, & i+ 405k
CIRVS i RUNE Ei R I D7 A bl 1 RS 0K/
B M HE . B SR P R 4 A A 43 s R
3 I A A Y E IR RN AR S Ak, R LA TR
A ML N A K H 7 %24k (VEGFR-2) | #
KK (EGF ) | e 4e g o A= K< I F ( FGF2 ) |
E- ¥E#£ % (E-selectin) | RS RFAKHE 7456
HMA (IGFBP2) | MAEAME 1 (Angl) . H
RPN N K= E NG D E ) R Py
M AR AR R T . AR, B
e 325 102 0% e AT v B U, TR AE AR i
P S| K= S TEvR 51| =2 N S O R
T2 A T P AR L R B R I T R
SR e 70 B AT s A T A, R A
I 144 R Y BE 5 RN 15 FR TR RE T, fH R D
Jfid i3 BCL-2 #l p53/ ASPP1 J3 g LA A T e,

W TR . W SR E TR T
YU MR GE, & A PER (ROS ) 9 57 HEAR
T4t DNA R HBRAI S5 RN RE, X5 E 40
PG EAET,  [R]ITo 2x 7 F 4D 0 B B AL R 1052
MW ARz, S B BT 4efl, B T
M ARET AZIRIX, B P EUEA1E 1L R e i
MIIBETE TR

3 ZEMBERTSHEEIEIE XS

3.0 T AR S B B H0 XS A $2 0

B 2 005 B 2 RO B LR R kR, 4
EIE Y (3D-CRT) | SEMGE AT (SBRT) |
i B U iy (IMRT ) . 25 BLOR B 08 o il J7
(VAMT ) FiE& 517 (IGRT ) S8 0T HR
£ ) M F 6 R, 3D-CRT I CT K4 & 4 i
TOAR X =R gh R, I B E R R A R, JF R
2 S AR A B B 5 X 85 A TR A — 2L
R ARG BT 16 I % 1200 32 5 . IMRT 3@ ik X R[] A8
7 1) FE SR P A ) e R AT R K, T AR YA
791 2 3 %) Gt P GF bR O X E AT RS, B B 3D-CRT
X F A E YA, Wi VMAT £ A B8 i in
PRARTE R =R MU 20 ofE A A R R
e S T 2 A5 R AR B L X R DX R AT R
[N AN ST 2 B K B, IMRT FI VMAT 7£ #00
X 51 3 I JE R 7 16 K % B 5 T 4% 3D-CRT H
A FE T R B, 5 IMRT M H,
VMAT AN AAT DLy /b s 568 v B i ), i LI
B I)J, 2 SR a5 A0 B g R RN, il
[ (30 P O e e O | L A =0 B R A S U
DRI, A 4 o oo g Jm B 45 ol 3R AR T, 9 —
WS S kB, IMRT H It VMAT X & J 2% 5 H
HEG R ER . BT (IMPT ) 24t
T A P ) A IS B R B A, R SRR
A2 B P I, HEA B O R R, 56T
IRITAH LG, IR T B S AR W A AL
FiE, RRIE— D B w5 2 R e 45 R R AR I T
A — i AF 5T 7 kB, IMPT FI VMAT 43 5 4
99% Fi1 98% Ay T1Jl $IE DX AR A 2] 95% 14 4b 77 77
IMPT 41 V- B 865 & 4 17.42 Gy, VMAT 211
HHER AR 30.76 Gy, KB, 5 VAMT tHIL,
IMPT [ TR R B BRI G LA B Rl . 55—
WEAMIFSE Y Wk B, 5 VAMT Ml H, IMPT 7£



*240- (YR TR ) 2022 4555 43 255 4 0] D FEMF

ol IR PR N E 2 NS 2 § W & AR
FERE, 5 TIRITHEL, BRI R At
RO X R B R, SN G R E R, X
SO REAR AN, T B R 5T — 2 RE
3.2 BRBEEXIESRITEEEIIEXEK A

A A B I UL 8 S A L) B R Y DX B
215 50% , e A IR RR O IR G Tk s A 1)
X3 B BB 4 O A T I BE R 20 BE N K R
R B #E. CT n] LUK /86, (HARER
I X Dtk dE S AR T Re vk B HE. HErA JL
T UL 52182 7 2 [ g 35 PR 18 (MRI) |
18F- 58It 42 g 11 a8 Mot 4208 46 W 1E il 7 & S 2
A ALKZ 542 ( 18F-FLT/FDG PET/CT ) I
T kG ENLENZ G (SPECT) 45 ] ol F
PRI T BEPE 86, 78 MRI ) TIWI Jig i 50 5 )5 %)
BRI PO T R R R A A A S R R AT
I E B RAUE S, aEtEEsES. PET/CT il
FHiY 18F-FLT/FDG 7E & i th AR B E R4, Bepift
95 BR 1 ) B M B BE W i . 18F-FDG PET/CT il
T AN F ) SUV E SR X3 T gt B 88 S5 A D fig
YEE8E, RIE S PET/CT &) 7 ks B 8 O F 5
SR SUVE, B4 EsEh KTk 5 T4
SEBEEY SUV By X I i iE R D e B B .
SEPCT fifi F i 99Tem Fric 4 fig 9% L BE M B 86 45 &%
R, T B Bl Th BE 1B 6 AR . David %°
i 18F-FDG-PET/CT | Z i D R 1 B 6, 49
BT T 4 s e 98 8 2 [ 20 T Ak T 400 1) ) B B 0 o 5
I D BEE R B A O, & B TR B Ak T R R
TN D REVE B 3 R I . Franco % 1 ST & B
Ly A B 6 R LA S0 0t 20 B T R A e A . T fE
PEE A EREE YR S H A PR A i N
I/ B AT S S 3 AR 5 . A8 PET/CT U1 T
REMEERE MR S BB R R, HIRE R A
B2 BERBEs AN %, HFH PET/CT % H & 5%,
BAE AP IR E, BT LLAE KR o M T 4% B B M
PIJFJE B8 86 (TBM ) il 20 LR =4S FIX
MEREE B8 (LSBM) : G 4iMEE (—Bh LS)
A TEEERE (IBM) . BRI ZE i 2]
3k b 94 FEE S (LPBM) « fARE . #EH .
XU B Sk e W B b i 4 A . Rose 45 W' WF5E &
i, TBM. LSBM I IBM Jit 32 3| %) & 5F 7 & 5 1l
WRETEAE G, $E7R T AL LR B 0 40 4 s B A BB B

——

J

fICEsEa sl & AR, Hul, TR ameE
A A 2 1 B A P o AR B R DX A AR 3R
B A2 I R AT A R DX I A
VB 0 M B P B A BL T 3k R A PO B X
S B A i A L B, O EL A A X
RIS e . EE MRS
3.3 AERITHEFSHTE RIS XU A 20
— IR RGN T TR BM E A
AR 14 W5 & B, BM-V10, BM-
V20 fil BM-V40 5 2tk 2¢d bt (HT) 2 & M
K, MK BM S SN IR B R i I a2 e e R
UK BT 4B RE PT 22 FR 5 i 5 HT ¢, Xiang
a U SE g 22 2K (8l 3 B & B, BM-V20 2 R
A3 G HT Byl Sz A& B 2, i B an SR 5 BM-
V20 < 71%, W0IA] &b 25 R AP ey 39 W) 20 s Ak g7 iR
FHRA 3 F L, HT AR, [ oh—mifrsy -
& B, ¥ BM-V20 [ &l 78 70%~75% UL F A
T RAC M S, 5 —WE s k],
BM-V20 > 71.75%. BM-V30 > 49.75% #1 BM-
V40 > 22.85% 5 HT WG, [ P 2435 1 [l i
PR BT 98 & B, 7E B W o TR 25 AR Y i
TBM-V30 5 2Pk a4 il o 2 A0 G ;76 5 30098 [
AT B T, BM-V10 2 2k S aE i il & 4=
fh SR 2 . — TSNS O R B, FEREE
B X H, LSBM-V40 XF &4 3 4 )% Dl I+ HT
ARSI . —SE R e T R, S5k
A2 RN AR A A B, KA 2 L
I B # ) IBM-V20. V25, V35, LPBM-V20,
V25, V30 Hl LSBM-V15, PBM-V15, V20 B &
ThE . Hoh, IBM-V20 F1 LSBM-VI15 &k /4 2 %%
Ke Uk b 1140 e sk 20 g b S fe B L &, IBM-V20
LSBM-V 15 Fl PBM-V20 A 1 Jy 2t - 86 40 41 14 75
W gRm, B EaRIG R REAR 5, i
FLAF 78 TS 9 Bl 2 5 8080 o0 AR G2 — 1 ) L, 0xt
WEoE 45 BB AT {5 1 A T 56 . Ah, Lee 2511
RIS A R B AR R B 45 ) 1 A 4 i R
bR M D Y E A EEZ KT E
T30 Gy M, HEEBKFETF 750 cc AT
I R AES 3 IR RS I 3 G S D L A R
b m R A s D, RIS AR BN 750 cc
HLbE 5 30 Gy ol 3 m 7 1 B sE, 7] DA R I v
HFERE . ZMAEMAESFERENZEm, AH



(YR TR ) 2022 4555 43 255 4 0] D FEMF 241~

Hi DX AN RN B AR TR A N A R AR I PR AF 5
S R 2 P g TR YRR S R AR OC 1 kT
F= S WA —EEm A RE AR, HEASHN
B o PR B #5759 4 58 507 ( BMS-IMRT ) &
R T AN 5 e 00 DX S ) A R R A AR
B RO TE 8 B 2% B AR SR, ARy
# W], 5 BMS-IMRT ., IMRT &K T B 88 7F
e 70 eV L PN A A2 R, RRAIC T R S R
B0 A R B — 0 22 s BRSO PR
KB, PET/CT 3| 5149 BMS-IMRT 5 IMRT .,
AL RIS 3 B LA R A s D 1 e A R
4  BREELT S EA B RN XS

4.1 LT 75 BxT B B XU S A0 RN

HRT, T L 5 230 K48 w22 W1 b g Ak o7 A
S I B R R 2 AR R ST O B B E A G, AR
i 96 B B 7 25 A E M 4% (NCCN ) A ]I A Bk
24y (CSCO) M FriA = FHEC S (FIGO) A
AR, TR . R SR R R
ey M H FEE F B W TP B e R,
FEEAE LSRR W R R A AT, AU HE R R T
ol R IR M W O ST R R I A R B A T R O SR ALY .
WEFE B 220, A FEAT S F G 390 140 1 o o B [ 2
ARIT I, AR 15 Ath 12 55 50 IR W5 e AE R R RN T
T 25 5, FOWARC #5721 de 4 2 e 32 1
TE DA 380 IR 1 W Ay S5k 0 397 46 B AR T Hom A B
FERT LA e B 5 4 28 /% (pCR ) FIFEHIR, {H
KUY 3 4F ok A7 (DFS) sl R &
S, BT T e, 5 i A L
FETR) 25 AR 7 AR 97 751 8 8 2 3 F UGT1A1 2
PR 0, R 55 Al Vs 30K A B 57 5 BR 5 B R B b T
M, 3 UL T A ARk R B s 1
KLU RN — T 14 AR BB RS
KB, A SRR P e HUE R, R kT S
FAALICY AR LU 25 4B K DFS AL AEAE (0S) o
Xof A U R A AR, R R AR LA IS O A
BARYT, TR 2 BRI R R N, R
BT 79 A R O R R AR, RA BB
0 ) B A0 7 B L ot /N AR D R R R R A R
B 7 IR R = 4 (AGOG) g — b
F8 U R B, IR A T UG A R A AT 4
245 7561 18] 25 WAk 97 4 7 3 4F OS TG i &8 4E 77

(PFS) JFHE G 25, (HIAAEE A 7 7Y fh 5 [F]
ATy R S K 2 B A B R BEIIH, R
R 2 G R LA 4 v 200 2 R I /DN 2
[ Ahap s 20 X 17 B SCHREAT Meta 20T & B, 5
BIOWL 2 [R) 25 AR T 488 5 0 B 245 [R) 28 A 97 Ak B
U SRR I ) B B AR B Y OS T PFS, [l 55 41
X2 [F] A5 A7 B4 I T 5 A G 398 . A R o B
STEAAR, RATTFELSS S BF A BIEN, AT
fl H XG5z 0%, 2R B W TiRIT T &
4.2 EYIREXT B HEHH XU 85200

21 At DR AT 9 R 40 A 3 A o Ak, 3 I
TE [ 0 A0 PR A fR 2T e A= i E (EPO )
20 M AR VR A T (G-CSF) | R I/ MR iR
(TPO) . A E -11(IL-11) | T4 A7 (SCF ) |
FMS FE % 2 R G (FLT3 ) 45, & I £ ) 9845 19
YA N A MR SE I F (TNF-a, TNF-B) | #%
A KHF (TGF-B) . T#%E (IFN-a, IFN-B.,
IFN-y ) . B4R 5E & 1 ( MIP-1a) %5, G-CSF
SR I PR e Y — 28 07 RNV I S AR 8 R o
ARI7 I BT BCE BE I A 4 . G-CSF it 5
A F 1 Y G-CSFR Z5 4, 1Gib 4NN £ 4155
ST S | I = s o A e o O
1, 38 A JE i ROk 20 i Y A i, {H G-CSF Xt
AT e T BB AN 1N AR D TE I ORI
VR o T R ™ R BE A R VAR T R SRR, (H AR AE
FEEORN RN, Qi SR BT L I R N AL
PR . [ Ahp g U0 SHE T i S BT TGE-B
AR HE AT IS B R P A i A, A E
Yashavarddhan % ') 3 3o £ 57 Zh Wy HE SR K R,
Zo ok r B G R A /N BSR40 F B A TR
B/NEBRAHLE, 45 1 KA IL-6. G-CSF. GM-CSF.
TNF-o, IFN-y fl IL-1o {8 5 2 FH 5. &0 H B4R
SRR ST /N BB CD 34 A4 BT)R -1 (Sca-1)
ETF o IR LE F W Rt de br EZALFE C
HEH (CRP) | FEHEE (PCT) . BN K 6 (IL-6)
RIS FERREE 11 A (SAA) %, Blakely %
SBUR = RVASIE /KRN I S 01 DA (| R WA 2. 7/ 1N
(e N FMREREAR ) 5atim A iEE
IS8 PR DG o RS HE S T = AR . Y
£ 4% CRP, IL-13 FI PCT; #i#) 2 4045 FLT3-L .,
CD27. SAA MIIL-6; LAY 3 f14F CD27, SAA.
CD117 1 EPO, 3% = /M85 A0 il il S 4 O 25 A 1iE



242~ (YR TR ) 2022 4555 43 255 4 0] D FEMF

T SR T R B Y B 400 0.73 0 0.82 FlI
0.75, SZAF IV AE b 75 ml oA 900 2 4Pk 6 A 25
A3 00F 3 IS U R X 4518, Velardi % 1
WFoE &3, LHRH (e ¥ iAA R B E ) 5t
7 A 3 ek L b R s i AE 20 A R A 4 6 4 0k A
5 38 00T 4 b A AR, DA PR P 3 T 4 L A
ZHALST 4

Bl 5 DR AS I B R gk 25, R 12 iR i ARG
WEEIT L, BF5R A A3 SLC15A1. GSTP1 Ml
NUDTI5 &3 M iy st % 2 80 5 Mof B35 07 s &
A B BB IR DG, I AT AR Ak TOU B A ) & AR
B A Wb . Ren 258 %) b oy [ 900 58 3 B2 52
Z VIS T I A B BRI VS E A bk
Wit T R SG9E, & SLCISAL, SLCOIA2,
CYP2D6. FMO3, UGT1Al, NAT2, SULT2A1.
PXR Fl HNF4o i3 6 5L K] (1) BT R 22 2514 ( SNPs )
52V FEHEFIT G kA E BRI OG, o,
SLC15A1 rs2297322 . PXR rs3732359 fl FMO3
1$2266782 AJ VN Tl 2 P4 fh B8 15 AL IT 5 B A
BEAD B A ARG . Ly 45 il Meta 23 HiF
WS 2515 | RS %) v P e 200 L a2 i R0 07 A Dk 2
JES GSTPI1 rs1695 SN Z B Z R X R, kK
GSTPI rs1695 JEH 2 &M 54125259 5| e i) vk
AL ik /D 3 A DG, T I/ e A RE TG G
[l P 22 0 RIS BRI N F I G AL 2 S
B WE 0N B A AR O PE I & 8L, NUDTI15 £
A5 o A REE A O S ) RE A RS RO A OG . —
TR B AR [R5 AT AS RO 5 0 T i
FH G JE [H 0 8A5 8 S 5 R mF s T R B, FAS
rs1468063 . APAF1 rs11296996 il BAX rs4645904
52 RV b i WA AR AR DG, R T A DG
Kl FAS. APAF1., BAX (138 1% 48 5 0] G A% A 150
H e B A S A AR . SRk Lk
DR W)t 22 80 5 40T S - BE I ] A ELAARAIL ]
AN, AR — Y

5 HitbllmkE RSB B BEMHR

[ N AMITSE K B, AR, MRS PR AR
FEEShRE, LLRALSFRGLT A 1 . FIAnp . hiks
24 1 5 1IN A - 25 PR % 2 S RS A o 4 £ PR
%, Lee &5 RPN, Xt AL EL (AMC)
B A 5,55 2 068 140 B (WBC ) S A1 5 0 4 o

HRORL AT A (ANC ) ik S R IEA S, AMC
f£ ANC F1 WBC Hij &2 F A LT3, AMC 1728
b nl 1E 2 ANC/WBC IR 4 & A 119 1] 1] A1 ™ H
TR FE KB 1 G-CSF 45 25 A S i 46 s o 75
CAO/ARO/AIO-94 TI1 Il BEAFSE 28 B B0, 654 14
ez G AT W i R D, R ik
IR T2t 2 QT ey = R b R N o 1 AN R A
A O, R A — a0 R A R A 0 R
F, T A AR AR T B WA
WF5% B 3500 S0 WA O T ), & A ™ i a il
il B R ) (] — B IR YT IR AR IS 56 3 R, B fIRE
LT 24 I ) SR A ST T HR R A 6 FA L AN S
K, AT YT B P A0 Ak 4 i AN
M/NRAETRTT 5 3 JR IR B ERAR S o TRYT AT A9 M 2T
H A Bt/ AR 53697 A R A B BRI A G .
PR L0 B, A /0N A0 e i ) A Ak
I7 05, R PR AN A A E B A B R B A R AR R
F AR R R T B 40 s D i A B R R
FEAR PRSI E 19 fa s R R 4
FEAE WS . M R0 0LV JILF R BE . Nan Jiang % 4
WA T 5 D fe 5 i B 00 A9 A OGP, WAt 2 E
logistic M9 5317 & BLIRZE A ( BUN) | ILEF (Cr) |
PREE 5 B DIREAR G, FHE N 1 BB 0 ) PO AR 7
e LI, B Cr FRE AT, KAk
I7 Jo BRI A A ARG AR R 3 . AR 25 W LR AR
3 L O T A IS HE R RSN . B TR Az BT
(= IR R A T L 7 RS 1 R R D) | NN
I 25 ZR EE Bt a), IR T M =g P, BRI 1)
REAN 40 R A AT e B BRI 6 1) fE R I 2 . Lyman
2 LSy T AR I v R 200 DD Y A A
ARG I, R A s > SRR ALY L YT
RS AR AR R . S TEE . A4l
T8 T TP ] G-CSF 12 75 1 ] 4 52 411
HRIAH G . B 2R3 T 90 SR AT 5 & AR e
PO AY | G AR AL S5 R AT A AT R
AR AR R B . AT . BT M L it
B, BRAE & A B BE A0 ) S BE AR A H G-CSF A
XK, TEAMT IR, 2 AR A ELAG AU X 40 B
EROR= NN s 5 bl B U 0] L1F

6 Zhig

F 20 B AR o LA 151 G 38 f) T 22 A1



(EYEZ TR ) 2022 4555 43 B4 4 )] FHEYF

$243-

O 0 i R D O R A R, N KR
7, RG] RE R R | EAL R EEURHIE T
MRS 5 B R, /A sk 20 2 88 i i A
B, SERREEBE L, HOa)T P, R
I 8RR R W 0 B A ) R I e R A
SPH WA RN Z—o X, AT AR S
PRSI SCHIR, X Ji 88 i A T e S0 4 400 o 0 f 6 I
RIEAT BT, RBOGEPEN R, S G
el AHHE P e i Ao T 850 40 o) i A AU B 0
P BE 5 Al . FERFSE R, RATE T % &
AR LI E AR AR B A R RSk, 2
M7 0. 5 AR, DU A AN 39 0 8 5 22 O B 4H 1) 5%
il L, REAT RO et AR AT IS K e R R A A
e AU B RIS, 7 X Ty e R 6 40 ol 1)
R, RO B SR AN G — . B
X 2 1 )7 SO GE— iy )L, 8T AS [R5 1 25
WA 2SO0, NI e 2 b AT/ 2
Gi—hnifE.

PEREE B RERMCAY IR, A TR e S R K ds
FR) 485 5 TG B 2 AR R LI ASE Y i ) AT O 1) 2 —
it Je8 AT 5 R A A A S A T 5 T RS
14 B2 7 KON SRR, e At A e e ok A T A
PR, AN R AR R T WA
PR bR, o BN 5 RO & fE R OR AT
Bt A B FG T SR A TR . AR, R R
ISP MG B RG-SR B, BT DLFRAT] 258 35 =
ITfE B RG, sk BT KRB &5 1E, Bt
— 2 LI 5 TR AR 18 400 o DX Tt A2 2

SEHR

[1] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [ J ] . CA:
a cancer journal for clinicians, 2021,71(3): 209-249.

[2] 7#3%,ZF %%, 5. ©EREFE LT mieiy e
Thum Atk (1] BMEFEBK 2017,37(2):256-260.
FANG Lianying, WANG Yan, XU Chang, et al. Research
progress in molecular mechanism of hematopoietic stem cell
injury induced by ionizing radiation [J]. Basic & Clinical
Medicine, 2017, 37(2):256-260.

[3] GUY B, FALK A T, AUBERDIAC P, ef al. Dosimetric study
of volumetric arc modulation with RapidArc and intensity-
modulated radiotherapy in patients with cervical cancer and
comparison with 3-dimensional conformal technique for

definitive radiotherapy in patients with cervical cancer [ J ] .

Med Dosim, 2016,41(1):9-14.

(4] AW, FRR < FF 7 ZfEBHIT . BZHFHSRRMK

7 A B ARAR AR IR AT AL P WL E ARG 9T Ly A E
[J]. LM S 2E 2020,34(3):244-248.

YANG Dongming, LU Qinggang. Dosimetric comparison of
“Half-field” three-dimensional conformal radiotherapy, static
field IMRT and volume rotation IMRT in the treatment of
advanced cervical cancer [ J | .Practical Oncology Journal,
2020,34(3):244-248.

[5] %8, 26, W, & . AR AR B 25 5k A%

A EFE (V] PRBE SRS, 2017,24(13):921-
925+929.
LIU Lu, WANG Hao, YANG Ruijie, et al. Dose comparison
between fix-field IMRT and VMAT in pre-operation rectum
cancer radiation therapy [J ] .Chinese Journal of Cancer
Prevention and Treatment, 2017,24(13):921-925+929.

[6] &AM, B RR . AR AR AR R BT ERINY

A3k L B R HR AT H XM A B ()] RAME S
& 2020,34(2):181-184.
YANG Dongming, LU Qinggang. Dosimetry comparison of
volume-modulated intensity-modulated IMRT and fixed-field
VMAT plans preoperative rectal cancer in the uniform monolithic
mode [ J ] .Practical Oncology Journal, 2020,34(2):181-184.

[7] MEIER T, MASCIA A, WOLF E, et al. Dosimetric Comparison
of Intensity-Modulated Proton Therapy and Volumetric-
Modulated Arc Therapy in Anal Cancer Patients and the Ability
to Spare Bone Marrow [ J | . Int J Part Ther, 2017,4(2):11-17.

[8] ZURO D M, VIDAL G, CANTRELL J N, ef al. Treatment
planning of total marrow irradiation with intensity-
modulated spot-scanning proton therapy [ J ] . Front Oncol,
2022,12:955004.

[9] DAVID J M, YUE Y, BLAS K, et al. 18F-FDG PET Predicts

Hematologic Toxicity in Patients with Locally Advanced Anal

Cancer Treated with Chemoradiation [ J | . Adv Radiat Oncol,

2019, 4(4):613-622.

FRANCO P, ARCADIPANE F, RAGONA R, et al. Dose to

Pelvic Bone Marrow Defined with FDG-PET Predicts for

[10

[

Hematologic Nadirs in Anal Cancer Patients Treated with
Concurrent Chemo-radiation [ J | . Cancer Invest, 2018,
36(5):279-288.

[11] ROSE B, MITRA D, HONG T S, et al. Irradiation of
anatomically defined pelvic subsites and acute hematologic
toxicity in anal cancer patients undergoing chemoradiation [ J | .
Pract Radiat Oncol, 2017,7(5):291-297.

[ 12 ] CORBEAU A, KUIPERS S C, de BOER S M, et al. Correlations

[

between bone marrow radiation dose and hematologic
toxicity in locally advanced cervical cancer patients receiving
chemoradiation with cisplatin: a systematic review [J ] .
Radiother Oncol, 2021,164:128-137.

[ 13 ] XIANG X, DING Z, ZENG Q, et al. Dosimetric parameters



244+

(EYEZ TR ) 2022 4555 43 B4 4 )] FHEYF

[14]

[15]

[17

—

[18

[

[19

-

[20]

[21]

[22]

and absolute monocyte count can predict the prognosis of acute
hematologic toxicity in cervical cancer patients undergoing
concurrent chemotherapy and volumetric-modulated arc therapy
[J] . Radiat Oncol, 2022, 17(1):48.
HARA JHL, JUTZY JMS, ARYA R, et al. Predictors of
Acute Hematologic Toxicity in Women Receiving Extended-
Field Chemoradiation for Cervical Cancer: Do Known Pelvic
Radiation Bone Marrow Constraints Apply? [J ] . Adv Radiat
Oncol, 2022, 7(6):100998.
SINGAREDDY R, BAJWA HK, REDDY MM, et al. Dosimetric
predictors of acute bone marrow toxicity in carcinoma cervix -
experience from a tertiary cancer centre in India [ J ] . Rep
Pract Oncol Radiother, 2021,26(2):259-265.
FRANCO P, RAGONA R, ARCADIPANE F, et al. Dosimetric
predictors of acute hematologic toxicity during concurrent
intensity-modulated radiotherapy and chemotherapy for anal
cancer [ J | . Clin Transl Oncol, 2017,19(1):67-75.
LI N, LIU X, ZHAI F, et al. Association between dose-volume
parameters and acute bone marrow suppression in rectal cancer
patients treated with concurrent chemoradiotherapy [J] .
Oncotarget, 2017, 8(54):92904-92913.
LEE AY, GOLDEN DW, BAZAN JG, et al. Hematologic
Nadirs During Chemoradiation for Anal Cancer: Temporal
Characterization and Dosimetric Predictors [ J | . Int J Radiat
Oncol Biol Phys, 2017, 97(2):306-312.
B, S, BB, F T HR ARG RRAT PR R
HEBMBRATRROXE [T] . ARARESEESER
& ,2020,44(3):143-150.
FENG Jing, LIN Jianhai, LIAO Shaoguang, et al. The
relationship between bone marrow suppression and dose volume
of bone marrow irradiation for the postoperative cervical cancer
patients received intensity modulated radiotherapy [J] .
International Journal of Radiation Medicine and Nuclear
Medicine,2020,44(3):143-150.
HUANG W, DANG J, L1Y, et al. Effect of Pelvic Bone Marrow
Sparing Intensity Modulated Radiation Therapy on Acute
Hematologic Toxicity in Rectal Cancer Patients Undergoing
Chemo-Radiotherapy [ J | . Front Oncol, 2021,11:646211.
MELL LK, SIRAK I, WEI L, ef al. Bone Marrow-sparing
Intensity Modulated Radiation Therapy with Concurrent
Cisplatin for Stage IB-IVA Cervical Cancer: An International
Multicenter Phase II Clinical Trial INTERTECC-2) [J] .IntJ
Radiat Oncol Biol Phys, 2017, 97(3):536-545.
WILLIAMSON CW, SIRAK I, XU R, et al. Positron Emission
Tomography-Guided Bone Marrow-Sparing Radiation Therapy
for Locoregionally Advanced Cervix Cancer: Final Results From

the INTERTECC Phase II/1II Trial [ J ] . Int J Radiat Oncol

[24

[26

[27

[30

[33

[

[

[

[

[

[

[a—

[

[

Biol Phys, 2022, 112(1):169-178.

ZHU J, ZENG W, GE L, et al. Capecitabine versus 5-fluorouracil
in neoadjuvant chemoradiotherapy of locally advanced rectal
cancer: A meta-analysis [ J ] . Medicine (Baltimore) ,
2019,98(17):e15241.

DENG Y, CHI P, LAN P, et al. Neoadjuvant Modified
FOLFOX6 With or Without Radiation Versus Fluorouracil Plus
Radiation for Locally Advanced Rectal Cancer: Final Results
of the Chinese FOWARC Trial [ J ] . J Clin Oncol, 2019,
37(34):3223-3233.

ZHU J, LIU A, SUN X, et al. Multicenter, Randomized, Phase
III Trial of Neoadjuvant Chemoradiation with Capecitabine
and Irinotecan Guided by UGT1A1 Status in Patients with
Locally Advanced Rectal Cancer [J ] . J Clin Oncol, 2020,
38(36):4231-4239.

FACHINI AMD, ZULIANI AC, SARIAN LO, et al. Long-term
outcomes of concomitant cisplatin plus radiotherapy versus
radiotherapy alone in patients with stage IIIB squamous cervical
cancer: A randomized controlled trial [ J ] . Gynecol Oncol,
2021, 160(2):379-383.

OUN R, MOUSSA YE, WHEATE NIJ. The side effects of
platinum-based chemotherapy drugs: a review for chemists [ J ] .
Dalton Trans, 2018, 47(19):6645-6653.

WANG CC, CHOU HH, YANG LY, ef al. A randomized trial
comparing concurrent chemoradiotherapy with single-agent
cisplatin versus cisplatin plus gemcitabine in patients with
advanced cervical cancer: An Asian Gynecologic Oncology
Group Study [ J ] . Gynecol Oncol, 2015, 137(3):462-467.
DENG T, GU S, WU J, YU Y. Comparison of platinum
monotherapy with concurrent chemoradiation therapy
versus platinum-based dual drug therapy with concurrent
chemoradiation therapy for locally advanced cervical cancer:
a systematic review and meta-analysis [ J ] . Infect Agent
Cancer, 2022, 17(1):18.

BRENET F, SCANDURA JM. Cutting the brakes on
hematopoietic regeneration by blocking TGFp to limit
chemotherapy-induced myelosuppression [ J | . Mol Cell
Oncol, 2015, 2(3):¢978703.

YASHAVARDDHAN MH, SHARMA AK, CHAUDHARY P,
et al. Development of hematopoietic syndrome mice model for
localized radiation Exposure [ J ] . Sci Rep, 2021, 11(1):89.
BLAKELY WF, BOLDUC DL, DEBAD J, et al. Use of
Proteomic and Hematology Biomarkers for Prediction of
Hematopoietic Acute Radiation Syndrome Severity in Baboon
Radiation Models [ J | . Health Phys, 2018, 115(1):29-36.
VELARDI E, TSAI JJ, RADTKE S, et al. Suppression of

luteinizing hormone enhances HSC recovery after hematopoietic



(EYEZ TR ) 2022 4555 43 B4 4 )] FHEYF

$245-

[34]

[35]

[36]

[37]

[38]

[39]

Injury [ J ] . Nat Med, 2018,24(2):239-246.

REN W, ZHOU C, LIU Y, et al. Genetic associations of docetaxel-
based chemotherapy-induced myelosuppression in Chinese Han
population [ J ] . J Clin Pharm Ther, 2020,45(2):354-364.

LV F, MA'Y, ZHANG Y, et al. Relationship between GSTP1
rs1695 gene polymorphism and myelosuppression induced
by platinum-based drugs: a meta-analysis [ J] . Int J Biol
Markers, 2018,33(4):364-371.

CHEN ZY, ZHU YH, ZHOU LY, et al. Association Between
Genetic Polymorphisms of Metabolic Enzymes and Azathioprine-
Induced Myelosuppression in 1419 Chinese Patients: A
Retrospective Study [ J ] . Front Pharmacol, 2021,12:672769.
FEG HE, RGO TEARARNGEETFS A
W & ARG R Ay R A A % [T] . F et &
& ,2020,42(5):376-382.

YIN Lugian, YANG Jie, FENG Yanru, et al. Genetic variations
in apoptosis genes are associated with acute adverse events
in postoperative rectal cancer patients receiving concurrent
chemoradiotherapy [ J ] . Chinese Journal of Oncology,
2020,42(5):376-382.

HENDRIK ANDREAS WOLFF, LENA-CHRISTIN CONRADI,
TIM BEISSBARTH, et al. Gender affects acute organ toxicity
during radiochemotherapy for rectal cancer: Long-term results
of the German CAO/ARO/AI10-94 phase III trial [ J ] .
Radiotherapy and Oncology, 2013,108(1): 48-54.

A, 2 TR, F EHUR R S LT B8R R ] e 4
BB E AT | RIS B ,2019,27(23):4259-4263.
YANG Li, WANG Qian, CHEN Xian, et al. The characteristics

[40

[41

[

]

and influencing factors of bone marrow suppression
during concurrent chemoradiotherapy for patients with
cervical carcinoma [ J ] . Journal of Modern Oncology,
2019,27(23):4259-4263.

NAN JIANG, XIAO-CEN CHEN, YUE ZHAO. Analysis
of the risk factors for myelosuppression after concurrent
chemoradiotherapy for patients with advanced non-small cell
lung cancer [ J ] . Supportive Care in Cancer, 2013,21(3):
785-791.

ZHENG Z, ZHANG Q, HAN Y, et al. Predictive Model
of Chemotherapy-Induced Myelosuppression for
Patients with Esophageal Cancer [ J ] . Cancer Control,
2022,29:10732748221126929.

LYMAN GH, KUDERER NM, CRAWFORD J, et al. Predicting
individual risk of neutropenic complications in patients receiving
cancer chemotherapy [ J ] . Cancer, 2011,117(9):1917-27.

Je e 0 R A BB AAALTT )5 B R A B TR AL A 6 2
Z [D].=d: RV EHKF 2019.

ZHAN Jingjing. Predicting model of myelosuppression in
ovarian cancer patients receiving paclitaxel plus platinum
chemotherapy [ D] . Yunnan: Kunming medical University,

2019.

[44 ] AaftA . 97 8% TC HALIT & B M Am &) T A2 AL 49 Sh2p B

[D]. = RREFKF 2021.

BAI Kechun. External validation of predictive model of
myelosuppression by paclitaxel plus platinum chemotherapy in
ovarian cancer [ D ] . Yunnan: Kunming medical University,

2021.



