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[ Abstract] Objective To evaluate the dosimetric difference of helical tomotherapy plans for
nasopharyngeal carcinoma via Ray Station 7 (V6.99) and Tomotheraphy (TOMO) (Hi-Art@V5.1.3)
treatment planning systems. Methods  This retrospective analysis involved 15 patients of
nasopharyngeal carcinoma who completed the TOMO plan in Sun Yat-sen University Cancer Center
from May 2018 to December 2018. Among them, 11 cases were males and 4 cases were females, aged
(44.0£17.7) years. Using the same prescription dose requirements and dose constraints in TOMO, the
plan was designed on the Ray Station 7 treatment planning system. The dosimetric indexes for plan
comparison included the 100% and 95% prescription dose coverage of the target volume (Vig, Vos),
dose covering 1%, 98%, 99% of the volume of the target volume (Do, Dogs,, Doggo,), homogeneity
index (HI), conformity index (CI), key dosimetric indexes for organs at risk, planning optimization
time and delivery time of treatment plan. Data from the two groups that fit a normal distribution were
compared by paired z-test. Results  The V;, of planning target volume of the primary lesion of
nasopharyngeal carcinoma (PTV,,) ((97.5£2.1)% vs. (94.9£3.9)%); V00>, Vos of planning target
volume of the primary lesion invasion (PTV1) ((98.5£1.4)% vs. (99.1£0.9)%, (99.3+£0.7)% vs.
100.0%); V00> Vos, CI of planning target volume of primary lesion invasion clinical target volume
(CTV1) and expanded gross tumor volume of bilateral lymph node lesions (GTV,4) and the lymphatic
drainage area where GTV 4 is located and the negative lymphatic drainage area that needs preventive
radiotherapy (PTV2) ((98.6+1.1)% vs. (98.9+0.9)%, (99.1+0.9)% vs. (99.8+0.2)%, (74.8+5.7)% vs.
(79.2+8.3)%); the dose corresponding to the isodose line surrounding the volume of 1 ml in planning
organ at risk volume of spinal cord (PRV-SC) (D, ,,y) , the relative volume of the volume surrounded by
the isodose line corresponding to 40 and 30 Gy in PRV-SC and the volume of PRV-SC (V4 y> V30 Gy)>
the mean dose (D) of planning organ at risk target volume of the spinal cord ((3 750.0£250.0) cGy
vs. (3 443.6+£309.3) cGy, (0.7£0.7)% vs. (0.1£0.1)%, (52.3+29.1)% vs. (44.6£22.9)%, (2 705.5+
535.5) ¢Gy vs. (2 619.4+413.9) cGy); and D,,.,, of the right temporal lobe ((1 639.5£594.5) cGy vs.
(2 150.3£735.6) cGy) showed statistically significant differences between Ray Station 7 and TOMO
plans (1=—4.96—6.71, all P<0.05). The Vgs, Dyo, Dogo,, HI, CI of PTV,,((99.7£0.3)% vs. (99.8+0.2)%,
(7 008.5+£746.5) cGy vs. (6 996.0£767.0) cGy, (6 628.0£577.0) cGy vs. (6 548.8+577.3) cGy,
(6.2+2.7)% vs. (6.3+2.6)%, (59.8+26.1)% vs. (64.0£24.3)%); Vigp>» Vos, Dogo, and Dyo, of planning
target volume for bilateral lymph node lesion (PTV,4) ((98.5£1.5)% vs. (98.1£1.9)% and (98.7+1.2)%
vs. (96.6£3.4)%, (99.7+0.3)% vs. 100.0% and 100.0% vs.100.0%, (6 511.0+£500.9) cGy vs. (6 487.1+
483.5) cGy and (6 496.0+484.0) cGy vs. (6 493.3+£466.6) cGy, (6 824.0+£571.0) c¢Gy vs. (6 815.7+
562.6) cGy and (6 815.0+583.0) cGy vs.(6 807.0£587.5) cGy) of the two groups of plans showed that
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the difference was not statistically significant (/=—1.51-0.90, all P>0.05). The relative volume of the
volume surrounded by the isodose line corresponding to 50 Gy in PRV-SC and the volume of PRV-SC
(Vso Gy) ((0.03£0.03)% vs. 0); Dy of planning organ at risk target volume of brainstem (PRV-BS)
((2 511.0£792.0) cGy vs. (2 397.0+£310.6) cGy); Dy, and relative volume of the volume surrounded by
the isodose line corresponding to 60 Gy in PRV-BS and the volume of PRV-BS (Vg g,) ((4 880.0+
1 600.0) cGy vs. (5 254.6+755.1) cGy, (1.6+1.6)% vs. (3.6£3.6)%); D.n of the bilateral parotid
((3 986.5£836.5) cGy vs. (3 953.1+425.6) cGy and (4 223.0£708.0) cGy vs. (4 205.1£800.2) cGy);
Dipnean 0f the left temporal lobe ((1 891.5£845.5) c¢Gy vs. (2 077.1+573.0) cGy; Vi gy of the bilateral
temporal lobe ((6.7£6.7)% vs. (6.5+£6.5)% and (4.0+£4.0)% vs. (5.845.8)%) of the two groups of plans
showed that the differences were not statistically significant (/=—1.29-1.96, all P>0.05). The dosages of
two treatment planning systems were within the clinical requirements range. The planning optimization
time of Ray Station 7 treatment planning systems for nasopharyngeal carcinoma was significantly
faster than that of TOMO treatment planning systems ((3.00£0.58) min vs. (120.00+17.00) min), the
difference was statistically significant (/=—52.31, P<0.01), but their delivery times were similar to each
other ((611.0£94.2) s vs. (612.2494.3) s), the difference was not statistically significant (=—0.03,
P>0.05). Conclusion

nasopharyngeal carcinoma designed by the two treatment planning systems showed that the differences

Statistical analysis of the quality of helical tomotherapy plans for

were not significant, and both can meet clinical dosimetry requirements. Designing a nasopharyngeal
carcinoma plan with the Ray Station 7 treatment planning system can significantly save the
optimization time.

[ Key words ] Nasopharyngeal carcinoma; Helical

Radiotherapy, intensity-modulated;

tomotherapy; Ray Station
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EZ R AL L (P<0.05); Ray Station 7 1151 1)
PTVI Ml PTV2 ) Vo, Vos ¥IME/NF TOMO 1K1,
H 2% %4 51122 5 X (¥ P<0.05); Ray Station
73R8 PTV2 (9 CI. TV(P) & T TOMO %1 ,
V(P) KT TOMO it¥l, HESWASIT=E X
(¥J P<0.05). Ray Station 7 il TOMO X1 PTV,,
fl) Vos. HI, CI, Djy,. Dggs,. TV(P), V(P), ¥
M PTV,q B Vigo. Vos. Dioy. Dogy, M 2253 T4
THERE (Y P>0.05), & 1A 1 ] S0 B 5 7E
Ray Station 7 il TOMO &7 11X & 4t a9 L X5
HAARBE R R, B 2 iz plBETE 2 Fig
SPIHR R G b - TR AT Y A
22 EEE AR E AR R AR LA

Ray Station 7 3% Fl TOMO 1% i) 3 73 %

115 P15 B Ray Station 7 1145 TOMO %11y
BOFRL A2 AR AR A L (R + 5)

Table 1 Dosimetry index comparison of the Ray Station 7 plan

with  TOMO plan for the radiotherapy target in 15

nasopharyngeal carcinoma patients (¥ + s)

T Ray Station 7314  TOMOi1%I] Jr—
(n=15) (n=15)
PTV,,
Vigo(%) 97.5+2.1 94.9+3.9 2.74  0.031
Vos(%) 99.7+0.3 99.8+02  -1.01 0.398
Dy, (cGy) 7008.5£746.5 6 996.0£767.0 0.35 0.231
Dogs; (cGy) 6628.0£577.0 6 548.8+577.3  0.05 0.812
HI(%) 6.242.7 6.3+2.6 0.90 0.312
TV(P)(ml) 105.8+58.1 104.5£57.7  0.07 0312
V(P)(ml) 229.7+168.8 200.2+137.8 025 0.357
CI(%) 59.8+26.1 64.0+243  0.04 0.943
PTVI
Vigo(%) 98.5+1.4 99.1£0.9  -3.19 0.011
Vos(%) 99.3+0.7 100.0 —4.96  0.004
PTV2
Vigo(%) 98.6+1.1 98.9+0.9  —291  0.025
Vos(%) 99.1+0.9 99.8+0.2  —4.38  0.002
TV(P)(ml) 917.8+291.2 924.6+288.6 —0.15 <0.001
V(P)(ml) 1244.04402.4  1153.26.8 0.93  0.029
CI(%) 74.8+5.7 792483  —3.61 0.006
PTV,4(ZA)
Vioo(%) 98.5+1.5 98.1£1.9  —0.51 0.563
Vos(%) 99.7+0.3 100.0 -1.51  0.308
Dy, (cGy) 6511.0£500.0  6487.12483.5 —0.54  0.056
Dy, (cGy) 6824.0£571.0  6815.7£562.6 0.24  0.340
PTV, (£l
Vigo(%) 98.7+1.2 96.6+3.4 0.46  0.624

Vos5(%) 100.0 100.0 -0.31 0.673
Dygy,(cGy) 6496.0£484.0  6493.3+466.6 0.05 0.904
Dy, (cGy) 6851.0£583.0  6807.0+587.5 0.75 0.136

F:: TOMO URBEWTZHUIATT ;3 PTV y, S M A i k14
ALK 5 Vigg. Vos ZBI2H 100% . 95%4b 71 & 78 35 #1L IX 1)
R S XA TR T 43 s Dyoys Dogoss Dogy, 2351 b 78 26 401
X 1%, 98%. 99% KRG HI 5485 TV (P)
kb T ) A SR X A XHARR V(P S Ab Ty R =
LAEBEENCERAIHET; CLEIBIREG PTVIL RIEA
kR AL XS RIS X s PTV2 g U & kA5 A1 DX s s
PRAEIX. (CTVL) AR ELE AL A AR B IX. (GTV,q)
ST +GTV g FITFEIR L 5 378 X+ BT P T 0 A ik £ 5 3
ARSI PTV AU S5 AL - 0 X

& KA B R e hn 0y LL s AR 2, Ray Station 7
)VI‘*X:IJ E/:J PRV-SC Eng ml» V30 Gy» V40 Gy ﬂ] Dmean Euq
BET TOMO i+, H2ZESWA g7 (3
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Figure 1 Dose-volume histogram diagrams of planning targets (A) and organs at risk (B) of a patient (female, 47 years old) with

nasopharyngeal carcinoma with Ray Station 7 treatment planning system and TOMO treatment planning system
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Figure 2 Planar dose distribution of radiotherapy plans for a patient (female, 47 years old) with nasopharyngeal carcinoma in Ray Station 7

and TOMO treatment planning system
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F2 15 LM # Ray Station 7 H-% 5 TOMO H%1#4
HBE S AN E R SRR LU (R s)

Table2 Dosimetric index comparison of the Ray Station 7

plan with TOMO plan for the organs at risk in 15

nasopharyngeal carcinoma patients (X + s)

Ray Station 7i1%]  TOMOI4

s 8 PH
(n=15) (n=15)

PRV-SC

Dy u(cGy)  3750.04250.0  3443.6+309.3 3.34 0.006

Vis0.6y(%) 0.03+0.03 0 1.96  0.190

Va0 Gy(%) 0.7+0.7 0.120.1 6.71 <0.001

V30.6y(%) 52.3+29.1 44.6+229  3.16  0.001

Dpean(€Gy)  2705.5£535.5  2619.4£413.9 246  0.002
PRV-BS

Dy, (cGy) 4880.0£1 600.0  5254.6£755.1 —1.29 0.058

Dpean(cGy)  2511.0£792.0  2397.0£310.6 —1.29 0.141

Vo ay(%) 1.6+1.6 3.683.6  —0.54 0.621
Ao AR

Diean(cGy)  3986.54836.5  3953.14425.6 0.52 0.381
A AR

Dpean(cGy)  4223.0£708.0  4205.1£800.2 041 0.091
Aefgint:

Dpean(cGy)  1891.5£8455  2077.1£573.0 —-0.31  0.587

Vo 6y(%) 6.7+6.7 6.5+6.5 0.28 0.244
At

Diean(cGy)  1639.5£594.5  2150.3+735.6 —1.55 0.031

Vo Gy(%) 4.0£4.0 58+58  —0.37 0.126

: TOMO AIZHEWTZSHiAYT; PRV-SC RIETH SN
BT RIFE XA B IX s Dy oy 4 PRV-SC 1458 1 ml {FH
SEFHE RS I B Voo gyn Vsoays Vaooys Vaoay 20901H
60. 50, 40. 30 Gy 555 2R A B8 i (AR o Xof B £ K 25 B A4
U E 57 Diean A F3H & PRV-BS NET W T4MIE
FEIHARIE B BB HRIX 5 Dy, MBI RHRIX 1% ARB A

P<0.01); Ray Station 7 315 45 ] & i () Dpean 11K
F TOMO 1K), HZESFAGITE L (P<0.05), 2

P 1 PRV-SC 1 Vsoy» PRV-BS Dy, . Diean-

Vo Gy» SRR 0 Dypeqns 25 38 1 Vigo 6y«
Dineans A1 MBI (4 Vi 6, 1022 5B TG0 125 1 X
(¥ P>0.05). & 1B 4 1 {5l 5 i35 7 2 BT
THO R Ge b i B 208 S A B R R BT B L
. 2 NIZEIBRETE 2 ARG TR R G S
FEE oA R LR
2.3 PLAbHE A b

Ray Station 7 TR LA ] B & 45 F TOMO
31K [(3.00+0.58) min X} (120.00£17.00) min], H.2%
SA G E L (=-52.31, P<0.01),
2.4 PATHE A

Ray Station 7 PRI A THI ] A (611.0£94.2) s,
TOMO PRI FRATH ] K (612.2494.3) s, P & 4%
i, HESITE#E X (=-0.03, P>0.05),

3 itig

X SR OT A, TOMO 76 71| &8 2% 7 1
B HLIMRT A B Ry puss, HU R4S 1)
GRS R SIS, W AR T IR H LR
fERAE . AWFHET 2 FRIT R R G B
MR 87 £ RO B 2 s TR, 25 SRR, FEAH
[ OCAEAAE T, 2 b S Mk i e BT =2 R s R
i FAEERUNZE S, ST R Im IR EER, (B
HARACHT ] ) 22 313K

2 PRl ) T DX A T ) A e AR — 3
PR3] TIm IR E K, Bk Ray Station 7 i) PTV,,, HY
Voo B TOMO K, =3 PTV,, ByHAlF #4545
2 FH LG E L. &L 100% 75
35 PTV,g, H PTV, Fif Rl 2= 48R i 22 5340450
R . &M PTVL F PTV2 T Fl #4845
122 A G2 E X, HiA Ray Station 7 14
) PTV1 Fl PTV2 8 Vo, Vos K T TOMO it
R, B3 R X W TE 98% UL B, i 2
Il R 57 1 2% B9 %2 5K . Ray Station 7 31 %] PTV2 A9
TV(P)/NF TOMO 114, V(P) KT TOMO 14,
Ray Station 7 7% PTV2 i CI/NF TOMO %1,
H¥I>70%, £ b, 2 Fpoh Sl i 80 X5 i 2% 48 b
ik,

Ay o 1 SN i i s - A N
BANE . N T BERAREG —, FRATHIEE T
& K A5 B R F AR T i . fE Ay B A
1) 77) i R R fie A B, Kirkpatrick 251" [l 0F 57 4%
LW, 7EHK 200 cGy MIF BT+, H5HHEZ
HH 5000, 6000, 6900 cGy X7 [ B 1575 1)
KHEFRSBIHN 02%. 6%, 50%. AHFFEH Ray
Station 7 7141 PRV-SC ) V3g6y+ Vaogys Vsoay 1
=T TOMO 1%, PRV-SC Y Doy tH b TOMO
R E 2 100 ¢Gy, 1H 2 Fit% PRV-SC 1Y Dy
WASHE 4 000 cGy, HIFFEIRKRER

FREBESL, TR R E W EE, KA
JIAEM X 105 451 S A s A9 S8 8 1% i 1 351 d ik A 7
KIARE T LAY, 250K, FERUT IR UGR
AN 200 cGy WME LT, K T A9 S5 ) =
(D) FRAIEETER 6 600 ¢Gy I A% A NIGH Ay
1 mm )5, Dio<6 300 cGy X %er, HA
F T4 Jry R S SR s R B A AR . A9,
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2 Fli14 PRV-BS 4 Dyo, . Diean 39<6 300 ¢Gy, 7
Il AR B PR ELVE I Y, H. Ray Station 7 71X Do,
T TOMO 4.

S W 98 ) TR S0 BT 25 0 3k 4 AR i 0 L i 2
21, SRR RS 1T 2R AR AR
BRI AR Li 250 X 142 451 3k 35030 98 o 2R
T 2 SR W D RE AT RE DRSS, 45 R R W,
WOT R E>25 Gy B, MR AL I o, Yk
ST E>45 Gy B AR B K. A®FgE, 2 Fp
TERIZEM . A5 SR Dypen 1Y 22 I TG 72 3
X, HIEWE D, e £1<45 Gy,
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UG I ST AR FRZR AR REARN L™ F s e
PN T REFAE 16 i, B 25 SR i At
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{18 5 R R (D) 1 Dy A2 Sk MR S8 0T 7 I
S A I S A R R . ABESE Y, Ray
Station 7 Fl TOMO R U M Vo 6, 1925 55 2
TG4 L, {H Ray Station 7 71X A 0 55 i)
Djnean /N T TOMO 1K1

Ray Station 7 (1313 i Ak isf [H] i %2 T TOMO
THRI, HERZRETEES 34 (1) & RRGER
POBUN B E AR, TOMO HRI 7 B 816 7 R
RALET, AT RBIHAH PR R, BRI
HEBEN 500 K, HHRIRST 56 500 Ri%fCH
Hig Atk AR AR 100 Y, Ptk
FR 2 TS BT R 297 40 min, 1A% AR
Bk 500 Yy, HAESERFAIER, 2924 3~5 h AN
4. Ray Station 7 T3] i K EARUEGHE 1 B R
50 U, AHHAEIRAN 30 AUt B ik BB IF 4
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200 25 S o XA I ] 72 A — S 152 e, (3) =%
T ARFE R RE {1 (14 22 3148 K, Ray Station 7 3377 11K
ARG YL ab B (CPU) B £45 Fb TOMO Y871
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255 AHIE B A A 22 S 0 e 32 R AL U2 Ray
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TR VR AT DI R Y5 48 TR AR ) R et 43
[H], JE TOMO R IHHRIRGC R T 2L
e b BREER (CPU) 53, (H AL A s ] A7) &2 3
SRR B o (4) 38 103 A% A AN [R] s 2 %

DA [E] 7 A2 — 22 B 52 0, TOMO By 3558 W A%
A 0.195 cmx0.195 cm, Ray Station 7 *A 0.225 cmx
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Ray Station 7 1% #0475 6] 55 TOMO 14
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TOMO JRI7 TR R G, (HHA BERR & 78 I R i
FRERERE, 2 A, BT, B S
FEE AR AR KARAATR],  [A] I I A7) 2 1) 2
Ko ABRAHIGE hRFFE X524 SRR R, i)
Al g B3 B MR T 2 R SR R A — 2
IR LR .

PSSR A EE A BITCR S o

EEREAER R ATHEICRIIRG | Bdir Bt S s #C
BIFSHE RS | BERIRAL S T L DTS RS
Bl s BEIREAE G ST IR . IR SCAYH B

2 £ x W

[1] W5 R iR o W B 2 (M. b st JRC7 B A, 1999:
408-475.

Hu YM. Radiation oncology physics[M]. Beijing: Atomic
Energy Press, 1999: 408—475.

[2] Pow EHN, Kwong DLW, McMillan AS, et al. Xerostomia and
quality of life after intensity-modulated radiotherapy vs.
conventional radiotherapy for early-stage nasopharyngeal
carcinoma: initial report on a randomized controlled clinical
trial[J]. Int J Radiat Oncol Biol Phys, 2006, 66(4): 981-991.
DOLI: 10.1016/j.ijrobp.2006.06.013.

[ 3] Oates JE, Clark JR, Read J, et al. Prospective evaluation of
quality of life and nutrition before and after treatment for
nasopharyngeal carcinomalJ]. Arch Otolaryngol Head Neck
Surg, 2007, 133(6): 533—540. DOI: 10.1001/archotol.133.6.533.

[4] Peng G, Wang T, Yang KY, et al. A prospective, randomized

study comparing outcomes and toxicities of intensity-modulated


http://dx.doi.org/10.1016/j.ijrobp.2006.06.013
http://dx.doi.org/10.1016/j.ijrobp.2006.06.013
http://dx.doi.org/10.1001/archotol.133.6.533
http://dx.doi.org/10.1001/archotol.133.6.533
http://dx.doi.org/10.1001/archotol.133.6.533

476

[5]

(6]

(7]

(8]

(9]

[10]

] P RS % 2 A 2 2 2

2023 4F 8 A 47 #4558 1)

Int J Radiat Med Nucl Med, August 2023, Vol.47, No.8

radiotherapy vs. conventional two-dimensional radiotherapy for
the treatment of nasopharyngeal carcinoma[J]. Radiother Oncol,
2012, 104(3): 286—293. DOI: 10.1016/j.radonc.2012.08.013.

sk ). SR Y £ iRy T HERE (7). IRRTB IR ST, 2019, 46(8):
667-671. DOI: 10.3971/j.issn.1000-8578.2019.19.0636.

Zhang L.
nasopharyngeal cancer[J]. Cancer Res Prev Treat, 2019, 46(8):
667-671. DOIL: 10.3971/j.issn.1000-8578.2019.19.0636.

IR, 2T, BRI, 5. JR AR G e S . A RRE
B RIS B TE T 22 RIS AT T Y 70 e 2 LA 0] B
4%, 2022, 19(3): 17-22. DOI: 10.3969/j.issn.1672-8270.2022.
03.003.

Chen X, Li MM, Chen RJ, et al. Dosimetric comparison of
SIMRT, VMAT and HT for locally advanced nasopharyngeal
carcinomalJ]. China Med Equip, 2022, 19(3): 17-22. DOI: 10.
3969/j.issn.1672-8270.2022.03.003.

BB, XIE, PG E, 45, Ja S SRR e W72 07 5 L
VAR T IR LA I RO T IR B 2 e 24,
2021, 46(7): 887-892. DOIL: 10.13898/j.cnki.issn.1000-2200.
2021.07.012.

Progress on comprehensive treatment of

Cui Z, Liu J, Sun QY, et al. Dosimetric comparison and short-
term efficacy analysis of helical tomotherapy and intensity-
modulated  radiation  therapy  for advanced
nasopharyngeal carcinomalJ]. J Bengbu Med Coll, 2021, 46(7):
887-892. DOI: 10.13898/j.cnki.issn.1000-2200.2021.07.012.

V. S0 S AR T 2 T 5 8 R S g VT SR TR 7 o ) 2
W [T]. 5 5o B2 2745 1B 3CHH, 2020, 20(12): 87, 89. DOL

10.3969/j.issn.1671-3141.2020.12.054.

locally

Xu L. A dosimetric observe between helical tomotherapy and
conventional IMRT for nasopharyngeal carcinomal[J]. World
Latest Med Inf, 2020, 20(12): 87, 89. DOI: 10.3969/j.issn.1671-
3141.2020.12.054.

XEE, FRCH, RO, 5. S HT 5 IMRT 2R R RN
FHE (D). P ARG o 2 2% 35, 2019, 28(8): 580-583. DO
10.3760/cma.j.issn.1004-4221.2019.08.005.

Liu H, He HL, Chen XG, et al. Comparison of acute adverse
reactions between helical tomotherapy and intensity-modulated
radiation therapy for nasopharyngeal carcinomalJ]. Chin J
Radiat Oncol, 2019, 28(8): 580—583. DOI: 10.3760/cma.j.issn.
1004-4221.2019.08.005.

Kirkpatrick JP, van der Kogel AJ, Schultheiss TE. Radiation
dose—volume effects in the spinal cord[J]. Int J Radiat Oncol
Biol Phys, 2010, 76(Suppl): S42—49. DOI: 10.1016/j.ijrobp.
2009.04.095.

[11]

[12]

[13]

[14]

[15]

[16]

KA, XUHE, BESCE, 45, R AR SRR A 105 B 157
BN B K B U 45 SR (0], BRACEE 25 T4, 2017, 33(16):
2420-2424. DOI: 10.3969/j.issn.1009-5519.2017.16.005.

Zhang SC, Liu L, Liao WJ, et al. Dosimetric analysis of
brainstem and long-term follow-up of 105 patients with
nasopharyngeal carcinoma invading clivus[J]. J Mod Med
Health, 2017, 33(16): 2420-2424. DOI: 10.3969/j.issn.1009-
5519.2017.16.005.

JEHLHT, BT, SKE. SRR e DWI AL K S
TS DT RR AR G [T]. i 27 52 B, 2019, 34(6): 614
618. DOI: 10.13609/j.cnki.1000-0313.2019.06.004.

Fan MX, Qi YG, Zhang Q. Correlation between the changes of
ADC value of salivary glands at the beginning of radiotherapy
and degree of xerostomia after radiotherapy in patients with
nasopharyngeal Radiol Pract, 2019, 34(6):
614-618. DOI: 10.13609/j.cnki.1000-0313.2019.06.004.

Li Y, Taylor IMG, Ten Haken RK, et al. The impact of dose on

carcinoma[J].

parotid salivary recovery in head and neck cancer patients
treated with radiation therapy[J]. Int J Radiat Oncol Biol Phys,
2007, 67(3): 660—669. DOI: 10.1016/j.ijrobp.2006.09.021.
R, FLH, £, 5. SN R E YT R IZ IR SRR
BUE I R 30T (3], AR B2 22 G B4 4%, 2018, 38(2):
105—-109. DOI: 10.3760/cma.j.issn.0254-5098.2018.02.005.

Xie TM, Kong Y, Shi L, et al. Analysis of memory function and
MRI changes in nasopharyngeal carcinoma patients after
radiotherapy [J]. Chin J Radiol Med Prot, 2018, 38(2): 105—109.
DOI: 10.3760/cma.j.issn.0254-5098.2018.02.005.

FARHESC, siIniR, i B3 . ST TR 2 S AR AU VR 9 T I S
A 05 I DR 43 BT LT]. v [ B 25 R 22, 2018, 8(23):
129-131. DOI: 10.3969/].issn.2095-0616.2018.23.037.

Chen HW, Zhang KQ, Lu YY. Clinical analysis of radioactive
temporal lobe lesion after intensity modulated radiation therapy
of cavernous sinus invasion of nasopharyngeal carcinomalJ].
China J Med Pharm, 2018, 8(23): 129-131. DOI: 10.3969/].issn.
2095-0616.2018.23.037.

R, BRIOTT, BR, SF. BRI SRIE AL U IR YT R ik
St 003 1 M 56 TR 2R 43 BT . vl AR g B A 2 ks, 2014,
21(23): 1897-1901. DOI: 10.16073/j.cnki.cjcpt.2014.23.013.
Wu YS, Chen WF, Guo L, et al. Risk factors associated with
temporal lobe necrosis in patients with nasopharyngeal
carcinoma after intensity modulated radiation therapy [J]. Chin J
Cancer Prev Treat, 2014, 21(23): 1897-1901. DOI: 10.16073/].
cnki.cjept.2014.23.013.

(ks HB1: 2022-06-02 )


http://dx.doi.org/10.1016/j.radonc.2012.08.013
http://dx.doi.org/10.1016/j.radonc.2012.08.013
http://dx.doi.org/10.3971/j.issn.1000-8578.2019.19.0636
http://dx.doi.org/10.3971/j.issn.1000-8578.2019.19.0636
http://dx.doi.org/10.3971/j.issn.1000-8578.2019.19.0636
http://dx.doi.org/10.3971/j.issn.1000-8578.2019.19.0636
http://dx.doi.org/10.3969/j.issn.1672-8270.2022.03.003
http://dx.doi.org/10.3969/j.issn.1672-8270.2022.03.003
http://dx.doi.org/10.3969/j.issn.1672-8270.2022.03.003
http://dx.doi.org/10.3969/j.issn.1672-8270.2022.03.003
http://dx.doi.org/10.3969/j.issn.1672-8270.2022.03.003
http://dx.doi.org/10.3969/j.issn.1672-8270.2022.03.003
http://dx.doi.org/10.3969/j.issn.1672-8270.2022.03.003
http://dx.doi.org/10.13898/j.cnki.issn.1000-2200.2021.07.012
http://dx.doi.org/10.13898/j.cnki.issn.1000-2200.2021.07.012
http://dx.doi.org/10.13898/j.cnki.issn.1000-2200.2021.07.012
http://dx.doi.org/10.13898/j.cnki.issn.1000-2200.2021.07.012
http://dx.doi.org/10.13898/j.cnki.issn.1000-2200.2021.07.012
http://dx.doi.org/10.3969/j.issn.1671-3141.2020.12.054
http://dx.doi.org/10.3969/j.issn.1671-3141.2020.12.054
http://dx.doi.org/10.3969/j.issn.1671-3141.2020.12.054
http://dx.doi.org/10.3969/j.issn.1671-3141.2020.12.054
http://dx.doi.org/10.3969/j.issn.1671-3141.2020.12.054
http://dx.doi.org/10.3969/j.issn.1671-3141.2020.12.054
http://dx.doi.org/10.3760/cma.j.issn.1004-4221.2019.08.005
http://dx.doi.org/10.3760/cma.j.issn.1004-4221.2019.08.005
http://dx.doi.org/10.3760/cma.j.issn.1004-4221.2019.08.005
http://dx.doi.org/10.3760/cma.j.issn.1004-4221.2019.08.005
http://dx.doi.org/10.3760/cma.j.issn.1004-4221.2019.08.005
http://dx.doi.org/10.3760/cma.j.issn.1004-4221.2019.08.005
http://dx.doi.org/10.1016/j.ijrobp.2009.04.095
http://dx.doi.org/10.1016/j.ijrobp.2009.04.095
http://dx.doi.org/10.1016/j.ijrobp.2009.04.095
http://dx.doi.org/10.1016/j.ijrobp.2009.04.095
http://dx.doi.org/10.3969/j.issn.1009-5519.2017.16.005
http://dx.doi.org/10.3969/j.issn.1009-5519.2017.16.005
http://dx.doi.org/10.3969/j.issn.1009-5519.2017.16.005
http://dx.doi.org/10.3969/j.issn.1009-5519.2017.16.005
http://dx.doi.org/10.3969/j.issn.1009-5519.2017.16.005
http://dx.doi.org/10.3969/j.issn.1009-5519.2017.16.005
http://dx.doi.org/10.13609/j.cnki.1000-0313.2019.06.004
http://dx.doi.org/10.13609/j.cnki.1000-0313.2019.06.004
http://dx.doi.org/10.13609/j.cnki.1000-0313.2019.06.004
http://dx.doi.org/10.13609/j.cnki.1000-0313.2019.06.004
http://dx.doi.org/10.1016/j.ijrobp.2006.09.021
http://dx.doi.org/10.1016/j.ijrobp.2006.09.021
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2018.02.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2018.02.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2018.02.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2018.02.005
http://dx.doi.org/10.3969/j.issn.2095-0616.2018.23.037
http://dx.doi.org/10.3969/j.issn.2095-0616.2018.23.037
http://dx.doi.org/10.3969/j.issn.2095-0616.2018.23.037
http://dx.doi.org/10.3969/j.issn.2095-0616.2018.23.037
http://dx.doi.org/10.3969/j.issn.2095-0616.2018.23.037
http://dx.doi.org/10.16073/j.cnki.cjcpt.2014.23.013
http://dx.doi.org/10.16073/j.cnki.cjcpt.2014.23.013
http://dx.doi.org/10.16073/j.cnki.cjcpt.2014.23.013
http://dx.doi.org/10.16073/j.cnki.cjcpt.2014.23.013
http://dx.doi.org/10.16073/j.cnki.cjcpt.2014.23.013
http://dx.doi.org/10.16073/j.cnki.cjcpt.2014.23.013

	1 资料与方法
	1.1 一般资料
	1.2 CT扫描与CT图像的获取
	1.3 靶区勾画
	1.4 放疗计划的设计
	1.5 评价指标
	1.6 统计学方法

	2 结果
	2.1 靶区剂量学指标的比较
	2.2 重要危及器官剂量学指标的比较
	2.3 优化时间的比较
	2.4 执行时间的比较

	3 讨论
	参考文献

