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[HZ ] B - PPOIATRECTGYT (intensity-modulated radiotherapy, IMRT) Xl iR 5% SRS T RO AN RURBE,  HJEATHISE T 53
Mro F3ik - ¥ 2012 45 1 A—2016 4F 8 A3t 44 BliS WA iR K 5 WA 52 /A% IMRT BB gIAREsE, 5 33 61, & 116, phrse
W S15 % (25 ~ 76 %), %M (SEEVEIERR & & S BAE/ 01T M) 2012 Rkl i o ST bnde, $BE X120 4 4, Hep Tl ~ 1T4
B 5 25.0%, 22.7%, 22.7%, 29.6%, BEPALEZRME 28 AH (5 ~ 168 AH), IMEREIX drhrkd )5 75 66 Gy (54 ~ 70
Gy). ZMEE MR B IGIT MBS BRI A R RV, JT Kaplan-Meier @i+ #4734, Ji] Log-rank &4 1 Cox [m] 4 BER 31T
EATRMCERRRERMZFFRDN. SR - 18R IMRT 250 3 A A RE2%E 8 B (182%). MR 21 Bl (47.7%). fax
121 (27.3%) . #khE 3 Bl (6.8%), BEUGZE 2017 4 9 H, AHEHK 3 4L, 3EBTMRAER, 3 4 RIRICH R Rt
FERE R0 56.8%, 43.2%, 58.9% F1 11.4%, fERANFRMHeR, e, SR THM., SRR, BEHEITHA / TR BIF R
B A IMRT (R BD S A FRERTREHER, HPER T 0WIRA TR AAF R TSN £ WNEMTH, L8 TS50
MR, TR LRI R A RNTUGEE (¥ P<0.05), BEVIIHZET: 21 61, 5 BIZETRMMm, A 12 HlEE AR
AL 3 ~ 4 AR R ML, S5iE - IMRT )Ry & 52 % 5 WA A R RO bR RS i, T A 38008 i B A s {ETERR IMRT J5 #89) 2R
PPEARRNL, FRE/D, ZR TR AR FRRKZ IMRT BRIFHREHE.
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Clinical efficacy and prognostic factors of locally recurrent nasopharyngeal carcinoma with intensity-
modulated radiotherapy

ZHANG Hui-hui, ZHANG Xian-wen, JIANG Hao
Department of Radiotherapy, the First Affiliated Hospital of Bengbu Medical College, Bengbu 233004, China

[Abstract] Objective - To retrospectively analyze the treatment outcome, radiation toxicity and the prognostic factors in patients with locally recurrent
nasopharyngeal carcinoma (NPC) treated with intensity-modulated radiotherapy (IMRT). Methods - From January 2012 to August 2016, a total of
44 patients who were diagnosed with locally recurrent NPC and received reirradiation with IMRT were included in the study. Among all the patients,
there were 33 male patients and 11 female patients, the median age of whom was 51.5 years (range 25-76 years). According to the 2012 American Joint
Committee on Cancer Stage Classification Cancer Staging Manual, the distribution of disease restaging was 25.0% for stage rT1, 22.7% for stage rT2,
22.7% for stage rT3 and 29.6% for stage rT4. The median recurrence interval was 28 months (range 5-168 months). The median prescribed dose to
the target volume was 66 Gy (range 54-70 Gy). The toxicities were evaluated by Radiation Therapy Oncology Group (RTOG). The survival rate was
determined using the Kaplan-Meier method. Prognostic factors were analyzed by Log-rank tests and Cox proportional hazard model. Results « Three
months after reirradiation therapy, the complete remission rate, the partial remission rate, the stabilization rate and the progressive rate were 18.2%
(8/44), 47.7% (21/44), 27.3% (12/44) and 6.8% (3/44), respectively. The 3-year overall survival (OS), 3-year progression free survival (PFS), 3-year local
recurrence-free survival and distant metastasis rates were 56.8%, 43.2%, 58.9% and 11.4%, respectively. In a univariate analysis, age, recurrent T stage,
recurrence interval, adverse reactions and response to re-IMRT were significant prognostic factors for OS and recurrent T stage was also an independent
prognostic factor for PFS. In a multivariate analysis, recurrent T stage remained significant for OS and PFS. During follow-up, 21 patients died. Five
patients died of nasopharynx hemorrhea. Grade 3—4 toxicities were reported in 12 patients. Conclusion - Re-irradiation with IMRT is available to improve
OS and thus is a reasonable choice for patients with locally recurrent NPC. However, the incidence of severe adverse events is still high. Younger ages
lower recurrent T stage and longer recurrent interval are independent prognostic factors for OS of recurrent NPC.
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10% ~ 15% B MR % B3 ARIA HEEOTT Ja HBUR A (30)
KA %, THETIMTAMES, GhRHEE", A
"R ERIEAERITIR 2 ~ 341",

R A & S R HIVRTT %8 — N EH T /a1R]
i, B B S BRI T U R R R BV E AR TR
TR LEAE T ARIGIT AT . S R B A T
R BN B E SR A, R TER T o W14 (T3,
T4 {) BB ERR R s i B 2 8 Kk SR IS T IR 22 A e
W, AT FEARDIERFE AR, SR EOT AT RE R — A B4 ik
£, 858 % J7 (intensity-modulated radiotherapy, IMRT)
AR AT UL B E S 8 DR fis B 2% B, ZEA v i 71
i, FRARCRRBIR ) B e 8 B 2 i A WL, HAELE
= HErSin) RSB T Ay A R TR — B Rl
TERBTE, FLELREZERENEE, IMRT
s A B R AR 0 ASTRIE B AR AR TR AL R s
IMRT I RIT . AR B, FEobrEfrfieE, LA
Il PR = AR $2 (12T R

1 HARERE

L1 Wil

e Bk 2012 48 1 F £ 2016 48 8 H T BB BR B 5 —
P = e B2 52 I8 T I R AT e s MR FE A 44 ], b 5
33410, %114, k25 ~ 76 %, PR SLS %, &
KIaIES ~ 168 A~ H (L& k| 28 A~ H). BB
s (BEA /A IFWIRREYT R AE, sk b
PRME, O PERGRR . BRIASE, M TaR5E) . SIREAS
A1 () CT/MRI G Ak 584 & % SR, JF 44 i 2012
AL ERE R & % A &/ E PR b Ik B (American Joint
Committee on Cancer/Union for International Cancer Control,
AJCC/UICC)) (g sy ik Rt A7 o0 W, Hi &k T 4
Wik rT1, T2, T3, T4 Wy EE4 50 11, 10, 10 F1 13
s AR R A 35 B (79.5%), S W Jey s £ 5050
W E R HE D9 B (20.5%) (1), A 10 B
REROT A& I WLR A A, B4 3 filsk B AXE, 2 Bl
SRR, 2 BEERSE, | Glmeh i, 160 kT
R TRok DRI e, 1 THRE A Mo B o 22 453 % T S5 T
IF.

1.2 AR

1.2 BOTRIPHE A EEBOT RS EZ AW, @
FEEEN—eRE, W AIF R (Angk 1R, Ok
Mg, rEAR LR AR, REBEIAAEAE), IR T A mAR I, AT
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B IhREASI . S MHES MRI, ¥ X sl CT, JEHIRE K
H ECT i A, LAKIRT A TC SRR g, IF. sz
B TCHT 2R SIE

1.2.2 BT HYSEE S BB X 2 w44 (5 5k BE R
IMRT, R FHAPEM, T8 TS AR, k3508 8 5
[ E AL E r CT, F7eH . LT, FR81F
SKTFEF 2 em, HfREIE 3 mm, s 6 MV JEf, 7~9
ANEF ST, KRAHER (gross tumor volume, GTV) i
B R K AR A& FH (gross tumor volumes of nasopharyngeal
tumor, GTVnx) UL M il #F K & Jih 983 f& 1 (gross tumor
i CT =&
MRI 77 () e V6 B B R A A A 2528, R — R 1 2)
2 & MR R s, I R #E AR (clinical target volume,
CTV) A4 i 5K 93 %k Fn J Bl & fe X, B GTVnx A9~
Smm, ZUELFEREA S HAh, 24 CTV MEAA4E. ik
TEE BN, BN FAE 3 mm AN, X5
W EL SR XA AT T P M ke 2% S8 B80T v A Gt 4
LR, SEIBHERW, APRIUECTV ESHIE ST,
Xt CTV #h4~ 3 ~ 5 mm JE Bk i1 R $E &R F (planning target
volume, PTV), f& &% & WAHT. AHE. ez,
RX ., MR A EH . MR, AT, FAE. f&
Je g B B R AL 75 il AR YR B RO T Il K (R
b S B ) — et dlimiE OBOT 853K | )R8, T —
FRREME 30% ~ 50%" ), AH 650 E 5 [ BB Hc s BT T b
fE£H 25 (Radiation Therapy Oncology Group, RTOG) #{ &
I 2 5 2 N AP T il A 54 ~ 70 Gy (o
fifilE 66 Gy), srikHilE A 2.0 ~ 2.2 Gy (Hhfifil&E 2 Gy)
(1),

volumes of the cervical lymph nodes, GTVnd),

1 BHRM
Tab 1 Characteristics of patients
iH B /n (%)
SR THH
(Tl 11 (25.0)
T2 10 (22.7)
T3 10 (22.7)
(T4 13 (29.6)
S& NS
NO 35(79.6)
N1 6 (13.6)
N2 3(6.8)
N3 0 (0)
I 7 (15.9)
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(A1)
iH 1% /n (%)
9 (20.5)

1l 15 (34.1)

v 13 (29.5)
%

A 33 (75.0)

A 11 (25.0)
BRI A H AR H & IE

1 10 (22.7)

7 34 (77.3)
BT E

< 66 Gy 29 (65.9)

> 66 Gy 15 (34.1)
LR T SR E

2.0 Gy 25 (56.8)

2.1 Gy 14 (31.8)

2.2 Gy 5(11.4)

123 feaaTr  2df 33 LERE ket LA
ARt (UIT). T a 4 Fl BS0T
(n=5). BRIT + WPIT (n=9). RELIT (n=6).
FALIT + JUEIT (n=13), fITHEA: L ihIERk

arismslig (DN/TP), N4 5-FU (PF), #.Zj
Jiigh (DDP, 4#fH 11k) (% 2).
%2 33 BlRHERE K NPC B & LIT I it
Tab 2 Schedule of chemotherapy in 33 patients with locally recurrent NPC
DN/TP RE DDP
IR g ik R g R
n (%) ¥ /n n (%) ¥ /n n (%) ¥ /n
FST 3 (60.0) 2 2 (40.0) 2
BT +
A (55.6) 4 2(22.2) 3 2(222) 7
GEZi%id 3 (50.0) 2 2 (33.3) 2
1(16.7) 1
AT +
Er (385) 6 2 (15.4) 6 2(154) 7
3(23.1) 4 1(7.7) 5
2(154)° 4

T "2 B, (EYUELT IR & Ak g, (LIT )5 % TP Bk PF,

1.3 BEVI KB Y sk

BoT WA AT R, iR R A, TE S SRt
P {RIT S RIGIEE | ~ 248, 3 A HBEDI 1 ik,
#3~ SN ARY 1k, DU 1 k. T
WA R R AR AR A, S WABE, S WA R S MRIL Jig i X
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&, EEEE, Mikvid, s HRBHE 1T E ECT
FU, B —RBET 11 5 S S8 MRS A, 2 J5 40
A 1R BE TN R DA S8 0T A kS A, Bk | 24 2017
9 R T 8ok WHO K78 988 % WLTT 280PE i b
e, 55 A5t 4% i (complete response, CR). ¥4y 2% fif
(partial response, PR). f4 & (stable disease, SD). i Ji&
(progressive disease, PD), HREMITER 3 M AE, A&
S MR BE S5 W MRS 58 4948, SR IRBE T oA WL g 5% A7
1 MR AS: 2 obyeg o kT 2% SO 95 45 S 1H R #824 CR, i
TR e —2: 04 124 PR, g i R i 25% DA 1 s th
BT R kA PD, g kAT PR 1 PD 2 fE] A SD,
Bl D7 SR An LA K SRS, IR A R SR R AL
WA, ZET B TR SE T IR A B BLAR R, ST 3k
HIPPOT A - 220 4% OS, ok eAA72 (progression free
survival, PFS) FlJeIcE k41722 (local recurrence-free
survival, LRFS), OS fy% pigifh A B ESET; PFS i A
S A RO T I A S R K SRS s LRFS [
R AMIFFIGIRTT B Rt ik R et P R
HIAS B 22 8 RTOG 4 bt B4 T 1R A

14 Bl )ik
R SPSS 24.0 Gk fF, i Kaplan-Meier i 115724
173 R4 B (7 MR 2, TR Logorank 2% £ 3 [K1 3 B 4B
Cox B {7 % IR TR, WAELER. EIE. 4% R
(OB 5E LR B A MR i 5 MO
SRTHM. Ny, Bam. RET, TRET R
R AR, P<0.05 TS5,

2 BER

2.1 B

BV 2017 4.9 A, BEVIMIE S ~ 68 4 H1, Hieficht
VI IE 25 A Fo B UG J7 24 G T2 Bl o i
44 G, K2 B, BN 94% (% DR 1R
WA ALEL).

2.2 WYY

2210 TR BREBOTER3IANAJE, 4 61EE T
CR 8 ffi] (18.2%). PR 21 {5 (47.7%). SD 12 {4 (27.3%).
PD 3 5] (6.8%). %E1-2 5l (4.5%),

222 mHITR A4 HEE 3 4E OS h 56.8%, 3 4 PFS
3 43.2%, 3 4 LRFS b 58.9% (& 1), AR A
11.4% (1 Bil% MR, HMTHEE, 3 Ik A FERA
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BIBETHOT 5 DR Hp ™ AN RS (AP R . 5k
FIAESE ), 4 BISET Ry R, 5 Bilst Timhbi%
%, 2 BIFETARM R SR T M NBHEN, 2 BIFER A,

A B C
L.{ —__ 1. —, 1.4
L et | 1‘—5,_1
0.81 L‘—n_l 0.8 N 0.1 .
B — i N i o
b - 0.6 1 g 1) =
= T + T + Ess N
=y e =y o =y
= ()44 = 0.4 e =04
= | B i PR T e B
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7. A. OS; B. PFS; C. LRFS,
1 Kaplan-Meier j£3%15H) 44 Il BER) ETF L

Fig 1 Survival curves of 44 patients by Kaplan-Meier analysis
2.3 AR

Fih BB A 52 BT TR, JRTT IR BLAY
BB, A RETIR L RS R R B B S 8 A
TR, 4 RN . 2258 HATT IR BAE AT
A3 WA B R K

Tab 3 Cases of late toxicity outcomes

LR 1~ 2% /n 3~5%/n
S H 1 1 5
-4 8 2
SRS 10 5
W Sy 465 9 2

2.4 Tl PR B 5 HaA7 v B 5 B

S SCHR "™, S A AR R R R
SR ToM, NoWl, B, Gk, LR, o
AR, BOTRIA / TR B RE, 26T Kou
REIOT I S LA TR 53 ), BSOS, PFS_ LRFS it
RS, SRERER. ERTHH. BX

4 4 Log-rank ¥ ¥t XI5 U 43 BT
Tab 4 Univariate analysis of prognostic factors for OS, PFS and LRFS

OS/n (%)
ZES N
14 34 L8 Pl L4

145 1.100  0.294

5 33 30(90.9) 17 (50.8) 29 (87.6)

4% 11 9(81.8) 8(716) 8 (72.7)
i 4858  0.028

<50% 21 20(952) 16 (74.6) 20 (95.2)

>50 % 23 19(82.6) 9 (36.7) 17 (72.7)
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2o HERBYTSIRIIFRAER L, T2 A WAL
Waesii, k%, K. DTS, Yrh TR kO

A MR, TSRS BRET AL (K 3),
ENEA 1~2%/n 3~5%/n

Sk PR (1 Palal B ) 8 4

DT R 5 2

TSER B LT 4t 4 1

Ui E=Eint] 2 3

AR BT R /T IR SO RO PR 0T Y R
h OS EERIRHZR (K 2), Hi&ER T 53 iRh PFS
LR R (k4. EZRESHH, ZRT oM
h OS. PFS, LRFS WTiGIAZ (£ 5), #RE R
N BRI, BRI BT R TR I RO
Bk FEREHOT B S LT, PR o

PFS/n (%) LRFS/n (%)
34 (i P 14F 34 P! PAH
0.212 0.645 0.032 0.859
13 (37.5) 29 (87.6) 21 (60.7)
6 (50.9) 9 (81.8)  6(54.5)
0.604 0.437 0.565 0.452
10 (44.5) 20 (95.2) 14 (64.4)
9 (36.4) 18 (77.3) 13 (54.5)
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iEES N
14

ERTHH

(T1+:T2 21 20 (95.2)

rT3+1T4 23 19 (82.6)
N 558

NO 35 31(88.6)

NI ~ N2 9 8(889)
B

I~-1 16 15(93.8)

m~v 28 24(85.7)
X8R

<24/ H 21 18(85.7)

>24 A~ H 23 21 (91.3)
BRRTAE

<66 Gy 29 25(86.2)

>66 Gy 15 14 (933)
SRFIE

2.0 Gy 25 22(88.0)

2.1 Gy 14 13 (929)

22 Gy 5 4(80.0)
BYTRI & H AR IR AE

f 10 8(80.0)

e 34 31(91.2)
&g

2 33 29(87.9)

o 11 10(90.9)
B AR BT R R

CR 8 8(1000)

PR+SD+PD 36 31 (86.1)

4e5 Cox BRI % PRI iR 40 BT

Tab 5 Multivariate analysis of potential prognostic factors

WL R EEES
oS T
PFS T
LRFS T

OS/n (%)

34 ks
8.565

17 (80.4)

8 (33.8)
2.904

18 (49.1)

7(76.2)
1.745

12 (73.9)

13 (45.9)
4047

9(42.9)

16 (65.4)
0.012

16 (54.5)

9 (54.9)
0.267

14 (53.0)

8 (57.1)

3 (60.0)
6.133

3 (30.0)

22 (62.7)
0.632

17 (48.7)

8 (72.7)
4.564

7 (87.5)

18 (47.5)

HIEEX3
1.407
1.113

1.026

PFS/n (%)

Pl 14 34
0.003
20 (95.2) 14 (64.6)
17 (729)  5(182)
0.088
29 (82.4) 14 (373)
8(88.9) 5(533)
0.187
15(93.8) 11 (68.2)
22(77.9) 8 (26.0)
0.044
16 (75.0) 6 (25.0)
21 (91.3) 13 (54.7)
0.912
24 (82.2) 13 (422)
13(86.7)  6(37.5)
0.875
22 (88.0) 9 (34.7)
11(769) 7 (44.9)
4(80.0)  3(60.0)
0.013
9(88.9) 3(222)
28 (82.4) 16 (45.5)
0.427
26 (78.8) 13 (38.4)
11 (100.0) 6 (50.0)
0.033
8(100.0) 5 (60.0)
29 (80.1) 14 (36.0)
FrifE iR Wald &
0.521 7.282
0.403 7.636
0.505 4.127

'r.#LJ" JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

P!

8.463

2.104

2.553

2.913

0.372

0.282

1.850

0.467

1.881

I

P

0.004

0.147

0.110

0.088

0.542

0.869

0.174

0.494

0.170

14

20 (95.2)

18 (77.4)

30 (85.4)

8 (88.9)

15 (93.8)

23 (81.6)

17 (80.0)

21 (91.3)

25 (85.8)

13 (86.7)

22 (88.0)
12 (84.6)

4 (80.0)

9 (88.9)

29 (85.3)

27 (81.8)

11 (100.0)

8 (100.0)

30 (82.9)

P1H
0.007
0.006

0.042

LRFS/n (%)

BET2

16 (74.2)

11 (44.7)

21 (56.8)

6 (66.7)

12 (73.1)

15 (51.2)

10 (41.5)

17 (73.1)

18.(59.0)

9 (58.7)

15 (56.6)
9 (61.5)

3 (60.0)

4(25.4)

23 (66.6)

18 (53.0)

9 (78.8)

8 (100.0)

19 (50.7)

R JEE
4.083
3.043

2.791

2018, 38 (6)
(B4 4)
1 P1H
5.098 0.024
0.758 0.384
1.535 0.215
4.655 0.031
0.158 0.691
0.389 0.823
3.710 0.054
0.370 0.543
4.340 0.037
95% CI
1.470 ~ 11.344
1.382 ~ 6.700
1.037 ~ 7.513
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Fig 2 Kaplan-Meier survival curves for OS according to different factors

e W R ) 2 Dk — g TR P T S RS e o B B,
XA B AL A, (E1FHR 0 M 2 Byt s 55—l T
T 2H ZE A R A e S X 55 e A A, DA S B T AR
SHEDTE TR A RO T R AE ok V. Bk EE
TR TheTT, WAL T 4L, A2
Je Z 5, AR REHOT RGOS RIS, ifd i FRIBTT R,
TR RZE, NIBERELE N ELE, ARIHET

T B BL BT BT ) T 75 5 5 A I N O R E OTT
(intracavitary brachytherapy, ICBT). & EIRIJEIT (robotic
stereotactic radiotherapy, SBRT). il —4eMGHEAR . =4
W& T (3-dimentional conformal radiotherapy, 3D-CRT) .,
WK IMRT %, % T S0 5% T1 ~ T2 f/hgkl, ICBT
AR A A WIIG YT T B, Cheah %5 " 4 T 33 45 %2
ICBT (5 %k s liys i, 15 48 OS, LRFS 4751k 28.1%
i1 44.7%, {E Kwong % " (s vh, 4730 BE B HOT Y 53
B0 5 47 OS R sl =2 (local control rate, LCR)
539y 53.6%, 62.7%, RN BT I RIT 2800 A N il
B, AR H Ve E PR, (S0E TRk
FRE R R SR, WRISHEE T oA . SBRT 4

http://xuebao.shsmu.edu.cn

ARAGTT K S MR I R (5 L DX 52 8 vo ) 751 2 LT BB A
WAL BAFIRYRE D . A 3Cik " il 4 SBRT A %
B BY, H 34 PES F10S 4 %4 37.9%. 71.2%, {F
Dizman % " [y4RiE v, A 24 (B F 52 SBRT, H 24
OS F1 LCR 43y 3|4 64%. 82%, {H SBRT J5 ! Bl £ 0H 31 5
g (Fn) Kb, BH-IRZE, P s 5 & R
W, R GO A I R E B AR, FlE oA
A5, B EEES ERP AR, ol HENA
BLRRE, ThSCHE S ™ 3l B 32 #4070 81 (S
R kB, H 34 O0S{LH369%, i3 ~ 4 kAR
e R O 1 9 ) e A B oy Bl s 43.2%, 24.7%; 1%
ARECEAE R, A" KRB, 5% 4T AL,
3D-CRT A B i 42 35 B 1 OS (51.2% vs 30.2%) % rfifir
A A7 (30.5 4 H vs 248 4~ A ), Pan %" F 3D-CRT
HARIRIT T 470l R E kB, &RBRHES4EOS,

PFS. LCR %y %l % 64.5%. 42.8%. 44.2%; {H 3D-CRT %}
TAHUN I P8R R, R b mtb 4T i T i 55
W5 B, Hsiung 25 ™ % Bl AH L F 3D-CRT, IMRT #]
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