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Dana Greene-Schloesser, Frontiers in oncology,July, 2012




ETLN & & 43K 2 3%-35%

L3S AiTEAR BEAE (B) M 3RSE & 4 &
lee AWMZ 1008 NPC 2D-CRT 30 7.3%
Zhou GOZ% 1276 NPC 2D-CRT 60 34.9%
£ 2HNPC IMRT 7.5%
Zeng L5 789 T3-44 IMRT 65 12.1%
Cao CNZ 70 TAEANPC IMRT 26.8 11.4%
30 (Ffr) 2.28%
Zhou X% 1887 NPC IMRT 36 3.481
48 7.01%

Zeng L, Br]Cancer 2014;110(1):49-54 ; Cao CN, Oral Oncol 2013;49(6):611-4
Zhou GQ, Plos One 2013:8(7):e67488, Lee AWMInt. J. Radiation Oncology Biol. Phys., 1998
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Accumulated incidences of TLI

0.0

II\[IRTQH' 305151,

?2D-CRTZE: 195%31;

II\/IRT?HTl T2. T3HAE

RIGCRTAHE, ET4HIREZRALEITEES (P=0.680)

T T T T T I
0.0 120 240 36.0 48.0 60.0 72.0 84.0

Months after treatment
No. of patients at risk

2D-CRTgroup 195 195 195 172 123 75
IMRT group 305 289 257 220 158 94

ths)

Occurrence latency of TLI

TLNZ& 43

P <0.001

T 1
IMRT group 2D-CRT group

TLN IMRT P{E
SELPREEZ 16% <0. 001
B R AR 36.858 49. 778 <0. 001

Zhou G-Q, PLOS ONE July 10,2013
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11HExEer2EE = SRS/EBLN  (144M%kt)

=y g=l] =yides =g =]

&EEHAT10 mg/kg g 2 weeks

P fEFRATE96.2K (2-62F)
BURREG: HAdiE26K (15-43 d)
10IER AR

ROREERBLY BXEE PE ZXREED

T1358 64. 4% 66. 6%

| L 64. 3% 0.001 62. 7% 0.05

Dustin Boothe, Neuro-Oncology 15(9):1257-1263, 2013




VOLUME 29 - NUMBER 7 - MARCH 1 2011

Successful Treatment of Radiation-Induced
Temporal Lobe Necrosis With Mouse Nerve
Growth Factor

51% %M, CRT 70Gy+4Gy boost
3SFERBIICIZTRE, =27, FHEXE
MMSE 15 259

R EKEF 18 5/ X qd #£2A

Wang XS, JCO, Vol 29, No 7, 2011
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Response of the necrotic mass after intervention as assessed by MRI.
Assessed for eligibility (n=37)

3-4 months 6-8 months
Excluded (n=9)
o| + Notmeeting inclusion criteria (n=2) Control Study P Control Study P
Fi4A : + Declined to particioate (n=7) group group value  group group value
HZE — [RR_ 2 10 0006 3 12 0.002]
18ug/K, i BB 4H - R 0 3 0222 0 5 0.041
QD 2m ‘ sz, %‘ﬂ%{? PR 2 7 0103 3 7 0.236
i s D 7 4 044 8 2 0.046
—= — PD 5 0 0041 3 0 0222
Allocated to intervention (n=14) | Allocated to intervention (n=14)
+ Received allocated intervention (n=14) + Received allocated intervention (n=14) . 4
+ Did not receive allocated intervention (n=0) + Did not receive allocated intervention (n=0) SCUTE C]'lElIlgE after Intervention as HSSESSEG by MMSE
3 months 6 months 9 months
v v (G SG Pvalue CG SG Pvalue CG SG Pvalue
Lost to follow-up (n=0) | Lost to follow-up (n=0)
Discontinued intervention (n=0) i T Discontinued intervention (n=0) RR 7 11 0.24 10 13 0.14 I 4 13 BUU]_
CR 2 5 038 4 6 043 2 8 0.023
._ PR 5 6 070 6 7 071 2 5 0192
¥ v % h 3 068 4 1 014 3 1 0298
Analysed (n=14) | Analysed (n=14) PS 2 0 048 0 0 | 7 0 0.003
+ Excluded from analysis (n=0 ) 1 + Excluded from analysis (n=0)
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Monosialoganglioside Ganglioside in Cerebral Radiation Necrosis

AUl

NARAE:

LLi ClinicalTrials.gov Identifier: NCT03067753
The safety and scientific validity of
N \ - ¥ A . , . Recruitment Status @ : Unknown
2) KPS -[;|Z§j =70 éj : Tﬁ/ﬁﬂ% a5 >6 /I\ H this study is the responsibility of the i
study sponsor and investigators. Hospital
= N =2 = J4 My SN b \ S L. . :
3 ) = D Eé%fjtﬁ /A 'Ié ﬁﬁ[ﬁh—:l_‘ El I)l“:ﬁﬁ%il- 'l_&LHL)-(JiZ;% A Listing a study does not mean it has Recruitment status was: Recruiting
. . — ) ke s A been evaluated by the U..S. ngeral First Posted @ : March 1, 2017
4) HEMHELERSMEIE, SHBHERSKE Government. Read our disclaimer Last Update Posted @ : March 1, 2017
for details.
ERMMSE) <27

Zhejiang Cancer Hospital

% I‘_&L H&—iZ;ﬁE ) E-Eli;k M Rl -TI-JTEIEZI_? % 7% ?Fﬁﬁﬁ;k M Rl Information provided by (Responsible Party):

5) ENELFR MR ((8IF8 3-4 NA) SHTE  seonsor
;J-:
T

Zhejiang Cancer Hospital
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> A% BN ZHEUAN Z2FEE
> 2014 FIZNPC TAN2Mx, 2015.06-2015.103Z2PFF R1E 54V F7+3+CCRT
> 2019F 5B E &R~ WEMHIRGE, A AE.

> NZHGM1E74R: 2019.5-7BFCGM1E572H
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Brain stem and cerebelium

mygd
(beneath overlying corte) removed and brain
rotated slightly

(beneath overlying cortex)
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2030 AR B =& 1%5250.4Gy/28FB)64.8/36F fa >k FIMMSE
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SN HBEIS & £ = 8.2% 4.6% 5.3%
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Paul D. Brown, J Clin Oncol Journal Vol 21, No 13 2003
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FEBRWRER EESEEEFINRMET | 7 r
H&‘ﬁ\R'LE'I‘Z (HVLT R DR) 25 - I_ I_--""""I 1

> 10001 B F =2 EDRIFAWBRT, BI7fE |2 ~ btavedrca
2 468 5933ESHVLT-R DR E o — I

> AR BT IRAR TR REETH ) XYEL53— 0
IR 778 DR P A9 A 2R 52 o TR B2 30% 7 FA ; ; ; ;
ZBEF (P<0.001) Time Since Start of Treatment (months)
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Vinai Gonadi et al, J Clin Oncol 32.3810-3816
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Hippocampus Avoidance During Intensity Modulated Radiotherapy for T4 Nasopharyngeal Carcinoma Patients

ClinicalTrials.gov Identifier: NCT03411954
The safety and scientific validity of this study is the responsibility of
A the study sponsor and investigators. Listing a study does not mean : »
. Recruitment Status: Recruiting
it has been evaluated by the U.S. Federal Government. Read our Sirck Postags ~
disclaimer for details. Last Update Posted: *

* Date not available in PRS

Sponsor:

Zhejiang Cancer Hospital



Volume (cm®) Mean Dose (Gy) Dmax (Gy) Dmin (Gy)
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ERIPEEERR FEIF121 70 & BIMRTEINPC, F{IfEIAEA308 (7-1008)
216 (1.7%) EWIRRE (BRINE %)

m&k R &2 B8]

B ST 0.6% 748 (4.2-21.9)
Z&/T (FEH/5M) 2.3% 548 (1.2-8.7)
oz IR BT B9 A RE IR

i35 5K 1 Bl X &%

EER 100% 89% 64% 43% 24%

F1, 5FF DENSHBFELSAE, 20165 V25
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ik EFIRIE22015E T HEA IS0
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278 (1-1088)
8EE (0.5-42%F)
3% (1R-145F)
52.5% (31/59)
92% (24/26)
92% (24/26)

54.2%

ik53% (36-79%) Jafrla
ESHNETFAR, 60 HBFERTT, 2364

IS B ARTE
=y ¢ g

OSHIMFEEER: FRMBITRE

Juan Liu,

B SE Wald df Sig. Exp(B)
Sex 0.408 0.559 0.533 I 0.465 1.503
Age 0.072 0.023 9.611 l 0.002 1075
The number of radiations 1029 0.462 4,966 l 0.026 2197
The number of surgeries -08% 0725 1.508 [ 0219 0411
Extension 0919 0.672 1.869 l 0.172 2.506
Status of ICA 0.484 0.509 0.906 l 0.341 1.623
Status of hypha -0336 0438 0.537 l 0464 0715

Int J of Clini Oncology. 2018. doi:10.1007/s10147-018-1354-8
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Table 1  Relationship between skull base ORN and clinicopathologic features of patients

Characteristic C _ ) p

‘ = w mes ;™| e kSphE . 13480
NO-1 707 699 (98.9) 8 (1.1) 724

R Tme FERTHINPCEZORNE 4 &K
MO 1320 1307 (99.0) 13 (1.0) 256"
e % (45578)

TmalTl ;adlatiun dose to the nasopharynx o o 1 ) 04 A) 4 5 : 5 7
<72 Gy 1011 1005 (99.4) 6 (0.6) 0107
>72 Gy 37 329 (97.6) 8 (24)

Additional boost radiation to the skull base

Y ) 30 (938 (62 02 N ~ g — =
No 1316 1304%99.3 1250.9; >Z‘Z£:ORNE/‘J?}$¥]§LD AZE

" Common health condii
Y 706 695 (984) 11(16) M9 ¢ T4/\Hﬂ (270/0 VS 05%)
No 642 639 (99.5) 3(05) %

Diabetes mellitus = 0 0
E 81 80 (98.8) 1(12) 580° ° ’b‘JIlJE/7ZGy (244 VS 066)
N 1267 1254 (99.0) 13 (1.0)

Hylztzrlf:nsicanJF ﬁjﬁ}ﬁﬁni (62% VS 09%)

Yes 88 88 (100.0) 0(0.0) 1000
Tf,:ﬁa* 1260 1246 (98.9) 1401 — ° 7 (2 4% VS O 6%)
Yes 334 326 (97.6) 8 (24)
\o 1014 1008 (94 s08 Han P et al, Int J Radiation Oncol Biol Phys, 2018,V102, N3
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International Journal of Radiation
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Oncology*Biology*Physics

ELSEVIER Volume 100, Issue 2, 1 February 2018, Pages 391-407

Clinical Investigation

Systematic Review of Normal Tissue
Complication Models Relevant to Standard
Fractionation Radiation Therapy of the
Head and Neck Region Published After the
QUANTEC Reports

N. Patrik Brodin PhD *+ T, Rafi Kabarriti MD *- T, Madhur K. Garg MD *+ LR S 5, Chandan Guha MD,
PhD * T 0.1 wWolfgang A. Tomé PhD, FAAPM, FASTRO * 1. 1 2 =

Hypothyroidism
Hypothyroidism as determined through elevated TSH, or reduced T3 and T4 levels,

typically appearing 1-2 years after treatment remains a fairly common normal tissue

complication after head and neck RT. The mean thyroid dose**S has been shown a

important independent predictors of radiation-induced hypothyroidism (RIHT). Al

several studies have identified the thyroid volume receiving more than 30 to 35 Gy

(V30-V35) as an important dose-volume constraint associated with the risk of RIHT. %48

|
NTEC report that covered RIHT

 RI95R 8 AR TR IR R G TR - B A

Brodin NP, et al. Int J Radiat Oncol Biol Phys.2018 Feb 1;100(2):391-407
=



Oral Oncology G8 {201 7 ) 4449

Contents lists available at Sciencelirect

Oral Oncology

EL.SEVITIER jicournal homepage: www . elsevier.com/locateforaloncology

Radiation-induced hypothyroidism after IMRT for nasopharyngeal @Cmmmﬂ(
carcinoma: Clinical and dosimetric predictors in a
prospective cohort study

Rui-ping Zhai, Fang-fang Kong, Cheng-run Du, Chao-su Hu, Hong-mei Ying *

Department of Radiacion Oncology. Fudan Uriversicy Shanghai Cancer Cenier, Shanghai, PR China

135%EXRIMRTRIT N EREERE, EHEERIRIRIIgE, HALfE A
34110, 2HEM3FEREE M HRBAFEE D5 429.6%F143.9%

Rui-ping Zhai, et al.Oral Oncology 68 (2017) 44-49
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0 6 12 18 24 0 3% 442 44 0 6 12 18 24 30 36 42 48
Months after radiation

£ R Z9 MR, Dmean=45 Gy & 4.9 {ZEH{EX &
V45 <0.5, V50 < 035X EFIRER{EFR = 16ccERIPA =,

Rui-ping Zhai, et al.Oral Oncology 68 (2017) 44-49
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Radiotherapy and Oncology 109 (2013) 317322

ij[ SEVIER

Contents lists available at SciVerse ScienceDirect
Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Head and neck RT

Hypothyroidism after primary radiotherapy for head and neck squamous
cell carcinoma: Normal tissue complication probability modeling

with latent time correction

Marianne Feen Renjom *™*, Carsten Brink ", Ssren M. Bentzen“, Laszlo Hegediis ™, Jens Overgaard ',

=il Table 3
E Estimated mean thyroid dose (with 95% (1) for selected risk levels of radiation-

= induced hypothyroidism as a function of thyroid volume.

Thyroid volume 10 cm?

E T ] T T T T L
0 10 20 30 40 50 &0 7O
Mean dose (Gy)

Thyroid volume 15 cm?

Mean dose (Gy)

Thyroid volume
NTCP 10 emd? 15cm? 20 cm? 25 em?
5% 10 Gy 22.4Cy 4.7 Gy 47.1Gy

[0-23.4] [3.5-34.6] [20.0-50.7 31.0-71.2

25% 259Gy 38.3Gy 48.1 Gy 60.5Cy
[108-355] [30.3-45.7] [41.7-65.6] [50.0-89.7]

y 7 Gy BO.1 Gy

[249-44.9] [41.4-57.7) [51.5-80.5] [59.4-104.7]

Thyroid volume 20 cm?

0O 10 20 30 40 50 60 70
Mean dose (Gy)

Thyroid volume 25 cm?

10 20 30 40 50 60 70
Mean dose (Gy)

& FURRRIARTRAYIE N, iS5 21
AR, TS BRR A XUBS th B 2 T B

Marianne et al, Radiotherapy and Oncology, 2013
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<, RERFE. AESERPIED FBCK AR IRAER—,
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REX BE15 B jE]
Rui-ping Zhai ERE DFF: 29.6%, 3fE: 43.9% (AAIAYEI158) RS 34.18
Stella Ling, MD, MPH HNSCC 39.2% (A{rAtiEl4.28) {7 [fE1533.5 8
lvan R. Vogelius ~ HNSCC,EMH#E, HEJE 20-30% (ZFESEMR, 2-3FHSE) T
Mohsen HNSCC (ER5 2MH%E) 44.6% (1FERET) By fE1E
Bakhshandeh
V. Lee 2R 36.2% (1. 2ERI/E A 5.3% 17.5%) h{rfETS 3.14F
Marianne Feen HNSCC 146 12%, 24E: 19% , 5% 26% h{\rfETS 25.18
Rgnjom
Kiattisa Sommat SR 55.9%(43. 1% & A E2EA, HAIRT[E]36.71 L fE1S 48.88
A)
YUAN-HUA WU 2R KFT4: 3. 5. 105 &4 45.3%,9.0%, RALRETR4.34E; BB & A
19.1% Fr
_—




R R A IBXEE: FE, FR, M

E& & i - A1SE S
Rui-ping Zhai Oral Oncology 2017 Dmean=45Gy(## V45 0.5 1 V50 0.35); Fi#y, EIRIRE
R
Stella Ling Head Neck 2016 D50% <50 Gy, V50 <50%, Dmean<54.58 Gy, &', {kir
lvan R. Vogelius Cancer (meta) 2011 MERFAR, 45Gy, =M (g%, BERK)
Mohsen Int J Radiat Oncol Biol Phys 2012 D50 44Gy
Bakhshandeh
V. Lee Clinical Oncology 2016 V60 < 10cc, V45<b5ce, FIEMARSE TIRKRHTAS ALK
Zhixiong Lin THYROID 2011 Dmean5 FIRBRAFTRIRSE (20%) , 18MABRE
Kiattisa Sommat  Int J Radiat Oncol Biol Phys 2017 V40=<85%
YUAN-HUA WU  IntJ Radiat Oncol Biol Phys 2010 T8 (30%) MERIERAENMNE (40%FABT)
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AEERE (n=104)

g 27(13.11%) 44 (21.36%) 0.017
NO-1 42(20.29%) 27 (13.11%) 0.021
N2-3 60(29.13%) 77 (37.38%)

15.88(13.33-19.97)

Volume (cm3) 12.77(10.79-16.13) <0.001

Mean Dose (Gy) 45.67(42.86-47.05) 46.08(44.68-47.98) 0.048

V20 (%) 0.32(0.23-0.38) 0.33(0.28-0.41) 0.037




TR B S.E P OR (95% CI) ;‘
N2 065 032  0.04 1.91(1.02-3.57) »
FIRBREIR -012  0.03  <0.001 0.89(0.83-0.94)
VEOFREE 219 118  0.06 8.93(0.89-
89.76)

= E

SR

|

A B T AE B R < TR
E

HRBRE

o ]

o

e

o |

™

o 7 EESHN|: AUC=0.692(0.620-0.764)
-- NgHA: AUC=0.576(0.505-0.644)
— HIRBR#I0: AUC=08665(0.596-0.729)

g — --- EIKIRVS0: AUC=0.584(0.506-0.662)

| T T I T T
10 08 06 04 0.2 0.0

Specificity
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OMFAPREFIHIEUL
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128%INPCHUYT 5 B& QIFIRBERKRSMESRK
T IAE, FRAANEZUER) QFERFTH
IMRTZ£H8945 — BRI R AYIEEE S ER K,
CRTZH39% SR MFEN T, GOFEF
(FIZ1Y > 68Gy) @ FIEENEEE.. SRERNTR,

GENFBIL HER A, A ja)ZE
K (REMFAIELEZUE)
HAEAl A E B 4E ©RIT R
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Ab .ﬁ. E ~ > 7 D . —]
RESIESN
Restricted Restricted : : Y
: .. Pyriform sinus and Diversions and Increased pharyngeal :
Group tong:lati-;?aosti:nd hyoﬁé)‘feclggl :) e epiglottic vallecula ~ Bucking swallowing Esophageal stasis n(%)
stasis
IMRT(=89) 12(13.5) 12(13.5) 35(39.3) 7(7.9) 23(25.8) 5(5.6) 47(52.8)
CRT(n=39) 6(15.4) 5(12.8) 23(59.0) 9(23.1) 16(41.0) 5(12.8) 30(76.9)
P 0.081 0.010 4225 - 2.951 - 5.61
Pvalue 0.776 0919 0.040 0.022 0.086 0.172 0.018
BT MR TEAT
g - YN =y n= A
Group Abnormal epiglottic  Restricted n(%) % I] Ijj BE IZE ﬁa: Z'i
movement vocal cords S N
IMRT(#=89) 23 ) 24270 ARG, IMRTE
CRT(#=39) 24 4 26(66.7) CRTEETZ N ZE8TT
Xz 13.374 - 16.326 MH T N i::ﬁE
P value 0,000 0.069 0,000 CRAIE S

s ERERD A /46.1%.  9.4%F14.7%,

RREREXR

1.0=

0.8 -

incidences

0.4 —

0.2

0

] L] L] 1 I

1 ] LI ] L] 1
6 12 18 24 30 36 42 48 54 60 66 72

rmonth
BIT1E . 1-2F H2EFEEE R
463.1%. 33.3%F069.0%, AP=0.019
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¥:A. IMRT-C;B. IMRT-P;C. 2D-CRT
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M, EITEEIREEIETS

R HEA28 8 (3-36H) , BHWRINEEM GBI AEZXAL6.7% (42/90)

%2 FWMEE IMRT-P #1 IMRT-C & 2D-CRT itk hFI EF i (x £ 5)

%3 IMRT-P % IMRT-C & 2D-CRT A8 %
B EERERERERA (%))

4 E% &BE FK  EE EREN

IMRT-P# 20(66.7) 8(26.7) 2(6.7)  0(0) ]10(33.3)
IMRT-C# 15(50,0) 3(10.0) 4(13.0)  8(26.7) | 15(50.0)
JDHCRT A 7(23.3)  3(10.0)  7(23.3) 13(43.3) | 23(76.7)

L 19, 047
P <0.001

3 H IMRT-P IMRT-C 2D-CRT F@ PfE
PC
Dmea(Gy) 47,4312, 62 49. 4016, 01 57.7017. 66 26. 24 <0.01
Vio(%) 10.05+3.59 10.79+1. 92 12. 82+3. 68 6. 16 <0.01
Vio (%) 4,05%2.49 5.13£1.76 10, 61£1. 87 6.78 <0.01
Vio (%) 1.60+1.45 2T2EL. 60 10.04£2.27 12. 46 <0.01
GFS
Dmea(Gy) 36.44118. 22 38.63+3.64 43,6914, 24 3.43 <0.01
Vie(%) 6.37+5.35 11, 39£6. 67 14. 3316. 46 12.72 <0.01
Vio( %) 0.45+0. 77 2.06+3.13 10. 76 6. 44 3.38 <0.01
Vio (%) 0.02£0.07 0.0520.10 8. 9516, 72 2.91 <0.01
Esoph
Dmea(Gy) 38.86+1.08 39.46+5. 89 6.30+2.10 26. 97 <0.01
Vie(%) 2,53%1,75 2.80£2.70 0. 00£0. 00 2.84 <0.01
Vo (%) 0.24+0. 53 0. 3920. 50 0. 00£0. 00 6. 70 <0.01
Vio (%) 0 0 0 7= =

¥ :PC. W45 11 ; GSF. M ;Eso. £ % LB

IMRTHR 3 5 IR G437 2 B R ]
NEBRHRIPBREH, B
HIRTAE R R £

WMESE, EpERG a4 E, 2015, V22, N21
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