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[HZE] B 5T i S K D) g 2 4k B (blood oxygen level dependent functional
magnetic resonance imaging, BOLD-fMRI) BXAVESEGCTY (IMRT) H AN SMIA | 35k i i iR fe
YT R HIE E IR X AR I R B, ik REE 27 I SRAR | S SR AR S O R
#, BOTHIATEN CT K BOLD-IMRI K, e CT K& 3D T1 Rl &l LA i i 5 UIfeX . iz
IMRT HA E H HUCT TR AN 5 IRE AR T R, BB A M RR %) PTV #4 fi K4R 5
M (D,,) . FHREHRE (D,,,) . BXEEE (C) ., FEHLME (HD) DU ORI T
FTHRGE BT PR UE, BB S IR ITZ I D, Do s SWATORIEBOT X005 S DR IX
B Doy Do 4L, R E BT RIS AT 1R PTV 9 CL, HI, D, K D, 25
KGR (P>0.05) , 5EMBITHHRIAHLL, PRI PEECT I H 85 9 Wernicke X Broca
D (@SB 19 D, D, AT ITREAR, Hoh MR R, 2R A543 (1=3.073~
12.707, P<0.05), Z5it BOLD-fMRI B4 IMRT £ A B i 08 31 i I 98 A 5 i) 7 88 4 B9 48 X 3G
IR SRERR AR 5 D RE XA SRR AT ) i, DU AT 55 B B BRARAT 5505 0 i B AR I S 1R 5
IREX BRI, AR5 M5, HORBYI,

[K8iA]  MARCHRBIRIHRGERIS ;.  TASFIIREX;  IRIBURE; PR T

E&TH: HEARBERETH (81260373) ; T°H ARRIEISE (NZ16272)
DOI; 10.3760/cma. j. issn. 0254-5098.2021. 12. 009

The application of blood oxygen level dependent functional magnetic resonance imaging ( BOLD-
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[ Abstract ) Objective  To investigate the clinical application value of blood oxygen level
dependent functional magnetic resonance imaging ( BOLD-fMRI) to the protection of language function in
patients with unilateral frontal and temporal lobes glioma receiving postoperative intensity modulation
radiation therapy (IMRT). Methods A total of 27 patients with unilateral frontal and temporal lobe
gliomas were treated with postoperative radiotherapy. The planning CT and BOLD-fMRI were performed
before radiotherapy, and the language functional areas were delineated based on the fused images of 3D T1
and CT. IMRT technology was used to develop radiotherapy plans with and without language function area
protection, naming conventional and protective radiotherapy plans respectively. The maximum radiation dose
(D,,. ), target conformal (CI) and dose uniformity (HI) of PTV of the
two plans were compared and analyzed to ensure that the protective radiotherapy plan could meet the

), average radiation dose (D

mean

radiotherapy standard. Then, the D, and D, of the language function area were compared and analyzed

max mean

to evaluate whether the D, and D of the language function area were decreased in the protective

max mean
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radiotherapy plan. Results There were no significant differences in CI, HI, D and D, of PTV
between the conventional radiotherapy plan and protective radiotherapy plan ( P>0.05). There were
of Wernicke’s and Broca’s (‘healthy side and affected
side) between the conventional radiotherapy plan and protective radiotherapy plan (1=3.073-12.707, P<
0.05). D, and D, of Wernicke’s and Broca's (healthy side and affected side) were decreased in the
protective radiotherapy plan compared with the conventional radiotherapy plan, and the decrease was

significant in the healthy side. Conclusions BOLD-fMRI combined with IMRT can not only guarantee the

statistically significant differences in D, and D

mean

target dose of patients with glioma receiving postoperative radiotherapy, but also reduces the radiation dose
to the language function area. Chinese reading task and paragraph comprehension task are the stimulation

mode of language function in patients after brain tumor surgery. These tasks are simple and the effect is

accurate.
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PN | SO R SO AR S T R, B o, &
18 19, 4 25~61 % (F136.9 %), FifiE&E
BITHERKEZLFESFHET IR RHET
A TR 3R VPG 7 S e i A A R
XTERFIES e TN, PP AT 4 5], 4R
F23 1], ARJF e BB G e R, B LA 44N
(WHO) 78 %%, M, Vs HI%EC 5k 15

i, 36, 9B, By R AT Y A AN R
+, HIJC MRI KAy 231,

2. AR . OFEN CT KA. RAFETT T
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WG NS E (OAR), WIREEIX (CTV). GTV
AT 1.0~2.0 em (BRI I ~ M%), 2.0 ~
2.5 cem (I~ V4L, iHRI#IX (PTV) =
CTV+0.3~0.5 cm, PR 1 2RI K 1 2478
JrRHEIRELS & 2 7 CT A1 3D T1 @l & B G 3L R 2)
H 4 Wernicke X1 Broca X,

6. BT IR 2 K PPAl . i [A]— 2% ) B is
FH IMRT 4% R¥E Pinnacle’ 7 X R4 F XA
BETETE T DR DX ORI PR AR LR AP R T T
PRI B Ab 7 R 60 Gy, IR 2 Gy,
RIS W, JeX LR T THR] PTV 15 K40 5
Mt (D). FHEMFE (D). WXEE
FE(Cl) . FEHArE (HD), SRy RoTr it
RIGE BT AR UE, P HLB 50T Wernicke X Fll Broca
XATZH D,y Do s WSRO RDE S )
REX M D, D,. &AM, Hl = (D, -
Dy) / Dy, Cl= (VPTV_/ VPTV) x (VPTV, ./
Vi), Do Ds. D, Fifl i — KB 5 E i 4 I
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VPTV ., V.. 435 Ak 750 i ) 45 7] o i 26 BT L 46
PTV [RF &by % 4 7 3 25 XS (R B, PTV
IPRFR

7. Gt BR . W SPSS 19. 0 B4R P E L
SPitRIit PTV 9 CI, HL, D . D ViR H A

max mean

EMTE S REX T2 D, o D, #EAT 00T, 115
TORMG ARSI, Vlx £s 2R, 4 iR A
FCXT ¢ K, P<0.05 NZEFAGIFE X,
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LM K D Be X TE L B ke, B
SPM8 Ji5 Ab HARAF Xt 27 4] 5 3 ) BOLD-fMRI £ 4
HEFTARRE 2 BB E R Sk BB, 5 3D T1 BG4
EAERRES, &8, WiElaEs oRex
WE N B RS TR 1,

2. BUTTHISE iR . S5 RF Tk 2, ik
2 AL, CEEUBCT TS SR T TR PTV Y
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0.05), UiHAfAP RO PTV #9 CI, HI, D,
K D, 5EMET IR 2R LG E X, IR
RE T T AR,

3. W AR XTI R e PR RID A
Wernicke X} Broca X[ D, . D, 1E2 153551
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D, D, BIAANRBRENRK, Z253A%
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Table 1 General clinical information of patients

il B A 9 11 5% e/ AR T Broca DX I (v & Wernicke [X {5 {7 B Prsierek
et 6 e P A L e R e SR T T AN B2 st 5 e vy | e
Zeat 5 vl XAz AT /R ER P ER U o ] Aifi
Tt 4 vl A NEEER . A eET il X TR - | 4 [l eyl
FrE, HERX 2 i BRI | A ZEMEE L e e e
Fgi: 1 V&l MU /NREER | ZEi | rh e o] ZEOE R e
HEIRTX, Bt 1 H kL SN SN RS i KUH L | A 1ol 2
JIFRRAARZEM | 2t 1 fi A ZeMEg b Al Zemm
A, i 1 fi ZeAgiy | NREER b JeRiEn S A st 5 | et
Ao, it 3 Vi At AE . BRI AL B ax
Lt | BRI 1 x A R /MR Bk ey Uk i | A
F2 25 GlBEE BT R SR HERYT IR PTV B D, . Dy« HI B CIERER (345)
Table 2 Comparison of the HI, CI, D, D, .. of PTV between conventional radiotherapy plan and
protective radiotherapy plan of 25 cases (xs)
Rl HI CI D, (cGy) D,ean (Gy)
G icigan 0. 098=0. 01 0. 8550. 02 6 203. 3+300. 2 5824.2+213.5
SRy orgal 0. 100+0. 01 0. 859+0. 03 6 198.0+301. 6 5 828.1+210.9
i -1.729 -0. 660 0.432 -0. 355
P1H 0.097 0.516 0.670 0.726

T HL 5P EL CL SRS D, ®IGHE; D,,,,. FI5FIE
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R3 25 GUEBRE MDY RIS P PEROT IR Wernicke X BN S8BT Z 89 D, F D, tLEE (Fxs)

Table 3 Comparison of D, and D, of the Wernicke's area affected side and healthy side between conventional

radiotherapy plan and protective radiotherapy plan of 25 cases (x+s)

el B D, BOD,, 18 D, 180 D,
BRI 5972.2+471.2 4.891.3+791.4 2437.6+1110.3 1725.3£753.9
LRAF T T 5 744.7+551.6 4 764.7+882.2 2 080. 61 032.9 1508.2+752.7

18 6.125 3.073 10. 623 10. 632

P1{a <0.001 0. 001 <0.001 <0. 001

T4 25 BIEBE IO RS R TR Broca XM S & MIETZ /) D, M D, LB (x+s)

ma:

conventional radiotherapy plan and protective radiotherapy plan of 25 cases (xs)

il B D, B D, &0 D, 180 D, oo
H RO 4575.5+1 544. 1 2635.4x1785.5 3788.9+2 311.7 2319.3x1 548.0
[FSial i eagawil] 4376.5+1 611.4 2481.4+1 812. 4 3 488. 42 364. 2 2 123.6x1 530.0
il 5.271 5.707 7. 495 12.707
P1H <0.001 <0.001 <0.001 <0.001
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Rt kA AR, T T2WI/T2 « WI SR, J&
TAE S, PR AT LA R K S AE XA Y R Ao
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B R T aE X, HAE R P C 15 204E 0 I 2 g
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FIIH BOLD-fMRI 2 AE 0 o7 1 22 il D fig IX o7
5 IMRT AR A B REREHIE PTV 8 B850 & G
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BARE N A BOLD-IMRI 5E 7 i 5 D g X A IF 58
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