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SHEZHOT R MEMEEE, AEE. M. 20, S0BR BRI
MESHL, 7ERUT HRIFIB AR E 77 B o VP 1 45 M 7 B 0T B 52 3 e st
IR, %EBREERTHAAMME TR RHRERT, R LEZE
SR TE AT SRS R R A 2) O R ST M R 2 R A TR
VUVERD, B e BT TR0 RO P i 46 8 AR B R B A RA R 2 R % B AR
Vb

W& 2013 4F 1 A-2015 4 7 ARFMUE K IR EE MR EE, NPt S
R FERUR YA I B MR OT BT SR A AR ER KRS . AR
STRIERROT . fERUT . REHRISERRT . BV 1 <3 AN B RBEVF BB
TEEHR. FRRRASWT. BTHEEATEBAL. SMEZBUTHY
SERAEAEEE. WEEM CTHE. RFERAEBEX R ARERES
. YEEITRE BT EIREREERUT IR, W RIsE . RN TR S
if. REBEMEHPRLEREN, BPBELATFERASMWIT. BESE
TR R — RIGREE, RERERS % RETERE (CTCAE V4.0
FRHED . BT TR SR BUSUBUT VR SE AU X XU L Lo L B R K I AT
AERF BTG, AEEHABELAERR (0% 6TV, EALE. EADO
B, BRFBKETF. ARSI UURIERK. LR oS %A EeK
FURIEIER FRASTBRHEE, EHEAHEFR (DVH) HHAES
. BUTH RIS, 7EDVHBH#ELEHNABERSY, A
1) OEEALE: OB (LA £O0FE (LV). ALFE (RA). ALE
(RV). WA, BKFE (Dmax)s FHFE (Dmew) 1 L FEXFAZHE
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(Dlce) 2 A BEXKFAZHE (D2cc)s 3V HFEXFIZHE (D3cc). 5L

E%%%ﬂ%(mmxiﬁﬁﬂhﬁ%ﬁﬂ<vw\%&amwﬁ% 7
(V10). #;EZ>13Gy HEETR (V13). EZ>15Gy HLE KR (V15). #%
>20Gy HEETR (V20) FIEEZ>30Gy HLBEFR (V30);

2) Rk L E LI AIPEZMIEFR . Dmaxs Dmeans 0.5 325 KT 5
£ (D0.5ce). V5. V10, V13, V15, V20 F1 V30;

3) FERKAEFR . Dmaxs Dmeans Dlccs D2cc. D3cc. DSce. V40. V45, V50,

V55 1 V60;
4) XUff Dmax~ Dmeans V5 V10, V20. V30 F1 V40, #B3EZE K AER MR
YRR (22 BE) ¥ BE D AT R AR MR A . RASRETS
o BT OE & L IE R ERRERHTRE, KB SERERSHER R RE
MXPIFIEERE R XS ImE H R R i R R EAERE E L% ROC
HEFINT T 68 17, FotE AN E: REEWEE EE 50 <BEEM
>EBMEMA, XKAFTRRIEERNE L THASFEREBGHER X Z4
. EHERAHREERE S SBO M A REMARER, XA TREHEK
SR R AT IEBON AT R A RF8E, POEAEETRAE EEE R KR
EFRRERLE ROC k. X ROC ek FHEFR (AUC) =50%MEE, EMHE
REEFMABEPEVEE, FFRAFARREFE—EYUERMEE L TE
WHRST AR R AR, BRTETEE R EEUE MR RS R k&
REERTPTIZRENBEMERER X REE, B PER/N (IFEALT
FEFBREER), BZEEASHSTEENENE. Ok B ENE
WS R RAEXE R, &AL THITHOE, LB FARR ST
RREE, LHFNEBR-REREXRHML.
&R
1. B EAIEREFE

160 2 BEFARIF, HPMHBE S 23.75%, FRE N 23.75%, N
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FtiEE e 11.25%; &% ﬁﬁﬁﬁNS%, R B KT 23.75% . HRGT Ik 4

36.5%& & &Jf COPD, IEMA M % 4 38.0%% 3 COPD.

2. L2 R FIE . MLARAKF SIS MR 2 R R R

1) 205 V10, L ZE Dnean~ A0 E V5-V30. HLE VS-VIS. &ARBNK
FEWESZ V5. ZEfili VAO. £ Diean 71 V40 ZEAER MRS X A E & T 3
BTN R A (P<0.05).

2) ROC Mi£k 8RB L 05 VI0 (AUC=47.9%) A V40 (AUC=
48.2%) AEBTMENSS, Lk HAbE RB SR MU I X F A R
BE A . £ 0 ZE Dmen (AUC=51.9%), Z 0 E V5(AUC=53.9%)

VI0(AUC=54.0%) VI3(AUC=54.0%) VI5(AUC=53.4%)
V20(AUC=50.9%) , V30 (AUC=51.1%); £ L =E V5 (AUC=53.6%), V10
(AUC=54.7%), V13 (AUC=53.9%), V15 AUC=53.6%); 7K zhkk £ §E X V5
(AUC=50.3%); A fifi V40 (AUC=54.1%), Dimean (AUC=52.7%)-

3) Kb E V5<69.86% , V10<58.78% , V13<53.65% , V15<52.60% B
V20<46.8% B ER B T R R EE (=2 E) 44714 28.4%, 27.9%,
28.1%, 28.6%, 29.3%, 29.3%; 7Z.L»E V5269.86%, V10>58.78%,
V13>53.65%, V15>52.60%8k V20>46.8% i A 1R 4 & i 48 & A2 R 20 Bl Ay
53.8% , 58.3%, 61.9%, 60.0%, 55.0% 1 48.1%, P ¥J<0.05. Z£ O E
V10<58.78% B, V13<53.65% i amaﬁﬁﬂm(:l BYREFETHA 51.5%HM
51.8%; /£ ZFE V10>58.78% X V13>53.65% B B 5 14 fifi %8 B & A 2 43 7 A
75.0%%1 76.2%, P {E$4<0.05,

4) HIE V5<85.73%, V10<79.21%, V13<77.40%B% V15<74.46%Ff fiER P K
SRR R AERD N 28.0%, 27.9%, 29.0%, 29.5%; JHETHEM R BRER
431K 50.0%, 50.0%, 50.7%, 51.1%. AHOZE V5285.73%, V10>79.21%,



 EHEMAEEE BT
VI3277.40%58 V15>74.46% FHREIR R PERT 28 5% 245 24y B 7 53.6%, 58, 3%, '

54.5%F0 52.4%; BUNTERR B REFR DR 78.6%, 83.3%, 81.8%, 81.0%,
P #J<0.05,

5) FRBIAKZBESC VS<I149% BT EE RS M X R EER N 11.5%; T
V5211.49% IAER P B 1 Bl 2 R A2 2B 5 88.5%, P=0.02. MU B A%
RIrH14 30.6%, 62.1%, P=0.001.

6) A fifi V40<10.94% AEAR P IS A K R AEF O 27.2%; 7 it V40>10.94%E
R I R R AEE K 43.8%, P=0.04. £l Dumean<15.02Gy e AEIR 2 ST
PRI R REF N 27.8%: BURMER R BREENR 50.0%. F i Dmeanz15.02Gy At
TR TS M R R AR 44.7%; BETHER R BREEN 68.1%, P=0.04,
7) M¥E H i = A8 <3.02mmol/L F1>3.02mmol/L B, FER M U ik 4 A 2R 4
74 30.5%, 83.3%, P=0.007; SRS R KERSHN 53.9%, 83.3%, P
=0.32.

it

WL IR B R 7T, BAF T 4w

1) D72 00 B AE B ER T 52 B IR ST B SRE IR HE U 1 P 48 B R AR 22 )
R, ZOZE Dmean<1062c¢Gy. V5<69.86%. V10<58.78%. V13<53.65%.
V15<52.60%-. V20<46.8%HT, AEARMEMES R % RAERHERT 30%. 30%HIE
PRAEBST R R & 4 R HERATR AL S EERER, TRES S ITERE
FERUBE GRS R ARG R RAD B R ARG 2 E
AREENIEZSHEABYE, Bt E s E - T ARG % R4
EREMNER.

2) MERLE V5<85.73%. V10<79.21%. V13<77.40%. V15<74.46%Ht, fE
R P 2 R A ZE IR T 30%.

3) ARFNAKEERESL V5<1L49%ETER RS TR E AR N 11.5%, T
V5211.49%Bf RAEZE K 88.5%.
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4) 251 Drnen<10520Gy B VA0<10.04%HH FEAR Ve BT PER A6 28 2 <30%. G5 b
Bk, A OB A ST R RIS, AR R4 R A
BHIERARACT.

5) MW H M B KEXDER ST A A B BN, =Rk PET
3.02mmol/L FEAR P U P Bl % R A R B BREAK. X T MASK PR &I EE L
17 R T I R % R T A R

g ERA, TERESEOT PRI X e O E AT E A R AR, FE R
I R £ 2 B T 2 4 P R AT VR T O IS 45 0 R A R R
7K

SR, BEHT OEAUR: MU
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Analysis of Relation Between Irradiation Dose To Heart And Radiation

" Induced Pneumonia

Abstraction

Objections

The heart and its chambers were contoured respectively and dose-volume
parameter were evaluated in Dose-Volume Hitogram(DVH) of radiothorapy plan.
Combined evaluation of dose-volume parameter mensioned above with the status of
acute radiation induced pneumnia we aim to explore: 1)whether heart irradiation can
be a prediction of radiotherapy induced pneumonia; 2)To comfirm the cut-off of heart
chambers in thorax irradition if heart irradition can predict the occurrence of radition
pneumonis.
Methods

Patients with thorax malignant carcinoma diagnosed and treated in our
department from January 2013 to July 2015 were collected. Cases completed throax
radical radiotherapy whose medical records are accord with the requirements of this
study were screened. Patients who had underwent thorax radiotherapy or palliative
radiotherapy, did not complete radiotherapy, follow-up period less than 3 months or
had no intact medical records were eliminated. Sequential chemoradiotherapy,
concurrent chemoradiotherapy, adjuvant or neoadjuvant chemoradiotherapy have no
influence on patients selection. Every cases had underwent making thermoplastic
membrane, CT scanning with thermoplastic membrane fixing, target region and
organs at risk (OARs) contoured by radiologist, physicist making radiotherapy plan
according to radiologists’ requirements, plan approving and plan confirmation under
simulated positioner. Patients were given chemotherapy according to their tumor
stage and physical status (PS). The common clinical characteristics and the
circumstance that whether or not the radiation induced pneumonia was occurred and

its grade(CTCAE V4.0) were collected from the medical records. The left and right
-6-
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lung(deduct GTV) chambers of heart and great vessels were contoured before or after

making the radiotherapy plan and the dose-volume parameters were analyzed on the
dose-volume histogram (DVH). Heart structures needed to be contoured included left
and right atriums, left and right ventricles, coronary artery and its left and right
circumflex, anterior descending coronary and pulmonary artery. Structures mentioned
above had been analyzed only in DVH without acting as dose limit parameters of
organs at risk(OARs). Parameters listed as follows were collected from DVH after
completing the radiotherapy plan:

1)The volume and the maximum dose (Dmax), the mean dose (Dmax) of four chambers
of the heart; the dose of 1 cubic centimeter tissue received(D1cc), the D2cc, the D3cc
and the D5cc of four chambers of the heart, the tissue volume received more than
5Gy(V5), the V10, the V13, the V15, the V20 and the V30 of four chambers of the
heart.

2)The volume and the Dmax, the Dmaxof the coronary artery, its left and right
circumflex and anterior descending coronary; the V5, the V10, the V13, the V15, the
V20 and the V30 of the coronary artery, its left and right circumflex and anterior
descending coronary.

3)The volume and the Dmax, the Dmax of the pulmonary artery; the Dlcc, the D2cc, the
D3cc and the D5ccof the pulmonary artery; the V'40, the V45, the V50, the V55 and
the V60 of the pulmonary artery.

4)The Dinax, the Dimax, the V5, the V10, the V20, the V30 and the V40 of the left and -
right lung.

Patients were categorized into sympomatic radiation induced pneumonia group
(pneumonia>2 degree) and non-sympomatic radiation induced pneumonia

group(pneumonia < 2 degree) based on the grade of radiation induced pneumonia.

Ordinal regression was adopted to screen dose-volume parameter associated with
radiation induced pneumonia. Receiver Operator Characteristic Curve (ROC) was
made for factors related to radiation induced pneumonia which had been selected out
by ordinal regression analysis to work out their prediction power. Cut-off value of

factor whose area under curve of the ROC>50% was screened. Chi-square Test was
-7-
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‘adopted to - compare the incidence of radiation induced pneumonia between two

groups that were divided based on cut-off values. Students’ Test was used to compare
average values of these parameters between sympomatic radiation induced
pneumonia group and non- sympomatic radiation induced pneumonia group if
Ordinal Regression analysis can not pick out predictable parameter. ROC was made
for factors which had significant difference between the two groups and had been
picked out by T test. Random select value in all values of every parameter picked out
by T Test then compare the incidence of radiation induced pneumonia between the

parameter < random value group and the parameter > random value group. The cut-
off value was confirmed if the incidence of sympomatic radiation induced pneumonia
was significantly higher in the group whose parameter > random value than in the
group whose parameter < random value while P value was minimal. Kaplan-Meier

curve of dose-volume function incidence was mede for the confirmed predictable
parameter of radiation induced pneumonia.

Results

1. Common characteristics of patients

A total of 160 patients entered this study among which the lung squamous cell
cancer(SCC) accounted for 23.75%, lung adenocarcinoma accounted for 23.75%,
small cell cancer accounted for 11.25%, esophageal SCC accounted for 17.5% and
the other pathology types accounted for 23.75%. 36.5% patients had chronic
obstructive pulmonary disease(COPD) in the symptomatic radiation induced
pneumonia group while 38.0% in the non-symptomatic radiation induced pneumonia
group.

2. Association between radiation induced pneumonia and the dose of heart, lung, and
the level of serum triglyceride

1) V10, Dmean and V5-V30 of left ventricle, V5-V15 of right ventricle, V5 of left
cricumflex coronary artery, V40 of left lung, Dmean and V40 of right lung were
significantly higher in symptomatic radiation induced pneumonia group than in the

non-symptomatic radiation induced pneumonia group(P<0.05).
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2) All factors mentioned above had prediction ability of symptomatic radiation

induced pneumonia in ROC except for V10 of left atrium(area under curve=47.9%)
and V40 of left lung(area under curve=48.2%). AUC of the other factors were as
follow: In left ventricle, AUC of Dmean was 51.9% , AUC of V5 was 53.9%, AUC
of V10 was 54.0%, AUC of V13 was 54.0%, AUC of V15 was 53.4%, AUC of
V20 was 50.9%), AUC of V30 was 51.1%. In right ventricle, AUC of V5 was
53.6%, AUC of V10 was 54.7%, AUC of V13 was 53.9%, AUC of V15 was
53.6%. AUC of left cricumflex coronary artery V5 was 50.3%. In right lung, AUC of
V40 was 54.1% and AUC of Dmean Was 52.7%.

3)When the left ventricle V5<69.86%, V10<58.78%, V13<53.65%, V15<52.60%
or V20<46.8%, the incidence of symptomatic radiation induced pneumonia(>2
degree) were 28.4%, 27.9%, 28.1%, 28.6%, 29.3% and 29.3% while when the
left ventricle V5>69.86% , V10>58.78% , V13>53.65% , V15>52.60% or
V20>46.8%, the incidence of symptomatic radiation induced pneumonia were
53.8%, 58.3%, 61.9%, 60.0%_, 55.0% and 48.1%, respectively(P<0.05). When
the left ventricle V10<58.78% or V13<53.65%, the total incidence of radiation
induced pneumonia(>1 degree) were 51.5% and 51.8% while when the left ventricle

V10>58.78% or V13>53.65%, the incidence of all radiation induced pneumonia
were 75.0% and 76.2%, respectively(P<0.05).

4In the right ventricle, when V5<85.73% , V10<79.21% , V13<77.40% or
V15<74.46%, the incidence of symptomatic radiation induced pneumonia were
28.0%, 27.9%, 29.0% and 29.5%, while the total incidence of radiation induced
pneumonia were 50.0% , 50.0% , 50.7% , 51.1%. When the right ventricle
V5>85.73% , V10>79.21% , VI13>77.40% or V15>74.46%, the incidence of
symptomatic radiation induced pneumonia were 53.6%, 58.3%, 54.5% and 52.4%,
while the total incidence of radiation induced pneumonia were 78.6% , 83.3%,

81.8% and 81.0%, respectively(P<0.05).

5) When the V5 of left cricumflex coronary artery<11.49% and >11.49%, the
-9-
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incidence of symptomatic radiation induced pneumonia were 11.5% and 88.5%,

respectively, P = 0.02. The total incidence of all radiation induced pneumonia were
30.6% and 62.1%, respectively, P=0.001. |

6)When the V40 of right lung <10.94% and >10.94%, the incidence of symptomatic
radiation induced pneumonia were 27.2% and 43.8%, P=0.04. When the Dmean of
right lung <15.02Gy, the incidence of symptomatic and all radiation induced
pneumonia were 27.8% and 50.0%, while when the Dmean of right lung >15.02Gy, the
incidence of symptomatic and all radiation induced pneumonia were 44.7% and
68.1%, respectively, P=0.04.

7)When the serum triglyceride<3.02 mmol/L and >3.02 mmol/L, the incidences of
symptomatic radiation induced pneumonia were 30.5% and 83.3%, respectively,
P=0.007 and the incidences of all radiation induced pneumonia were 53.9%, 83.3%,
respectively,P=0.32.

Conclusions

We got conclusions below according to this retrospective clinical study:

1)The radiation dose of left ventrical has a close relation to symptomatic radiation
induced pneumonia. Mean dose of left ventrical < 1062cGy, V5 <69.86%, V10 <<
58.78%, V13 < 53.65%, V15 < 52.60% and V20 < 46.80%, the incidence of
symptomatic radiation induced pneumonia was less than 30%.

2)When the right ventrical V5 < 85.73%, V10 < 79.21%,13 < 77.40%,V15 <
74.46%,the incidence of symptomatic radiation induced pneumonia was less than
30%.

3)The incidence of symptomatic radiation induced pneumonia was 11.5% when the
V5 of left cricumflex coronary artery was less than 11.49%, while the incidence was
88.5% while the V5 exceeded 11.49%.

4)When the right lung mean dose < 1052cGy or V40 < 10.94%, the incidence of
symptomatic radiation induced pneumonia was less than 30%.

In conclusion, the incidence of symptomatic radiation induced pneumonia can be

limited in a low level when the left and right ventrical dose and lung dose be limited.

-10
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5)The level of the serum triglyceride had an obvious influence on the incidence of

symptomatic radiation induced pneumonia. When the level of the serum triglyceride
was lower than 3.02 mmol/L, the incidence of symptomatic radiation induced
pneumonia decreased significantly. More importance should be attached to the
patients whose serum triglyceride is abnormal.

In conclusion, through making more specific limitation of the left and right ventrical
dose and doing extra adjustment to the normal tissue dose in patients with abnormal
serum triglyceride value, the incidence of radiation induced pneumonia can be

limited in a low level.

Key words: Thorax irradition; Dose in heart; Radiation induced pneumonia
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HERIOT R VAT BIERE. YURIKERE. 8EE. RESREMERNE
EFBRZ—, REBITHERENZEHANUZHFER (3D-CRT). AR
(IMRT. IGRT. VMAT. TOMO) 4 E FIXERERBUT B, &40 K7 f s o0
WEFERER T EBEFRUTEAMNAH[-3], EEEEHFHENEEAS
MO TiER R, B, FREIEBHEDENE, iFMHEHRYEE
WARK. R THRAEENFE, WERAEEEARBCNRHEHRATE
MEERR. BT %O NARE AR EEARZ IR E RN
MREEFLEXAE. WTHEANESRE TEXEHENTTRE TLAHFE
HXBERIRMT ERARZ SN ERNNLEMER. (BIELRRIRR T
TELZERNAAHERLL T RER ISR, SEAHERZ 5 R AHT
MRIFRAERI R L. WFRIEE) . SR N. BIREUT EEMIRE . Hi
EMHRIERE, B2 IGRT AT 5I SRGEHERZABFAERE. BT
PRI R R T & REBIR N, RAEIVEBS MRS FRIRGE B ET
& 100%, BB O B BoT FENFEREEE. Stmat
PER R R MR BT 4-12 B 5 BE ML LRI . SR A A IEE
WA EBERIB BRI K . AFFRB RN AN S SR i R R EMEX
MEARFEAREELGER (PS) [4]. BMRE[S). & EHHEEMME
% (COPD) BEREMINAER ][4, 6]. FHFHFE (MLD) [7]. FHAIT.
V5-V30[8]. f Tt FHFIME9-111%. B ERERSN, EBEKE TP
(TGF-B)[12]F1 M #& KL-6 B F7KF[13, 14]**%%&)55(%9"@%%&%&%—
FRAER . PR H T IR BOTZE 5 AL 81 T DL S BB S IR R %
FREBRERNETEEZER V20<35%, V5<65%F1 MLD<20Gy[15], HftZRBHE
V20<49%[16].

T RL I R AT S T80 MR R R AR X RO B <E[15], BT
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FHThEEXREY, CHZBHEELEELRANNERELEANSRIEEE

FiThREARLE[17], (O RS U A R K A RIRI KR A+ 20 . &

RSB TR S AT O O S MK I 32 R ST 0 7 B AR R R RIS Ak R &

AR BLZ IR B) R R SRS X B U 1 il 6 B A E R BRI E AR R
2. R E

2.1 B&

fiE 2013 4 1 A-2015 4 7 A RENS VA AT GV T MR G, BE
BZRERE BT ERFARNEHPBTHNE, BMETEFRRAS L
J7. SRR 1) BRARZIMERT: 2) A FENENT 3ANATT
WRRUTEE: 3) RBUHRITERBUT: 4) FBHRE<3AMH; 5) BHREA
TEE. BEEERFREEEER. HA. BESE. BHEHEEMRRRSE
(COPD). LB RS MARKF (HM=FfofHEE). MRRERR,
WIT T %

2.2 WEHATT
221 sEREE

A2 AR %R ERESAMTEENE, 2SBRAINZBEETE, &
BEBUTHRRARE RFHRE. TlTH, EEZEENERES.

2.2.2 PEALE 5E R e AL CT 1A%

BEBUNEMI X TR, B— 25T SImEERE M E 2R, &
HEAREREE F#ITEM CT (CTHLES: KZ Activion 16 TSX-031A) 13
i, H#EEE 3.0-5.0mm, JEEARMBE L EEEMRAKF.

223 XA E ke KR ERT

AL 13 3 B R 2 W T A B4R R B2 K 5 1% 2 Focus2.0 B4 BRI 2 EI R4
51X {74) B 2 B8 RTOG Mt/ E 7% Chttp//www.RTOG.org) HRIT E T2 &
KAKIE (GTV). ZEMESL (GTVnd). IERMEER (CTV) FARR K
82, FEBME GTV HNIE CT L BILIR (MRD 2787 WA,

-13
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AT RERUT GTV ST R T LME: GTVnd A& Lo LAWK E L
%o BBREALTAG AN BIME GTV & 28, &% 1600Hu, &AI-600Hu; HE
EARKEBEEN R ELIMEIARBKCEZREIRBELIE, B
400Hu, &{7 20Hu. Fh%ERE CTV Sh 74 GTV 4N 0.6cm, FfifiRsE CTV A
GTV 4 0.8cm: EERE CTV A GTV 7EKHI A M4 3-4em, HRAN 0.5-
1.5cm; W EJE CTV A GVT M 0.5cm, FAME CTV B #8484 B # &
ZREMEFEHAACENHITFHERHBRRZRAR, ZRIMELE <Scm
A RERERREBE—D CTV H, >Sem NEEEMFRILFITAE[18]); HHLDR
KRIPE CTV RIE B Y AT HTE GTV 2R L AN AN . RS IE P
WMEZE CTVnd 5 GTVnd 4 1em, TAERILHKMESL CTVnd A GTVnd 4F
¥ 0.7cm.
ERGSECETHE. EFHALR. &F. 0. FHEAIEFTXNEMEXR
fLUKFF—EEE, EWEEHHEREHREHTAE, TREME GTV
T sem, HHWSRAAELEN. IXEARETTRZEHEE. A514E
FTEREN RGN RABGRAT RENBIBITEEFHEN. EHMEAR
MHSLERE RMHTAE, WK, WEE. SRR AR R
EFMALAEEA9]. BREADEENRE FTH#IT, &% 400Hu, FA
20Hu, EFAEBEFREEFTLKFE, TRAZEEEEXAL. LHEAEAENGE
TEAT, FE 400Hu, &AL 20Hu, AEAFRXAEBENLEEEAERN, LRE
BRZBkEEHELT—EH, THRELR. FAETFEARARFEMNOBEELER
KMEZRHFNE, HEMRAEEEML LA EROE. EHLE. TR
Rk R FEELRES . BTRESCRIIGEN ks i A E, (8 Bk AE & 4 M A 1E D BuT it
XHEENPFBRERE. BTAHFAEBEST, 0% G178 7RI ST
RABOEZLERRILE, EtREsE# TaE,
22.4 TTFIERIEEHRFIERR &
HEXREESEAETRERITEMIEELTHERES BEFERE.
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3B/ LR R AR VR P TBUT AL T B N 95% L FI B L B R ¥ X 7| & 60-66Gy, B

R 1.8-2.0Gy, ®H 1K; RETBIT BHE 45-50Gy, #IX 1.8-2.0Gy, #H 1
W, RERIT BFE 50-54Gy, #IK 1.8-2.0Gy, &H 11X. /FEE/NERARE
FREFIEN 95%FH BB REXFE 45Gy, 2K 1.8Gy, BH 2 REE BT
FERAENEE. SERREHRIT 05S%ERNEXREZEXLTT7HE 504
- 64 Gy, HIX 1.8-2.0Gy, ®H—K: RFTEAERIT BFE 40-50.4Gy, HK
1.8-2.0Gy, B H—K. RXAATH 1 BIMEEFRAATIIR, £ TAAE
66Gy, IR 2Gy 4T, HBME RAAREIEAR DR EEE (AURRBIRAHE
BB ShAMEEE 1), FEEURE 1 ED RIEMERESRANAR
FRAE YL R BT NHATEX A E RS ARERE. LREMIE
BEFRAWAERE SR, AABEKRR. ROEEH (1-11) THhESEHEEN
JE B Bt R A SBRT HARVAST, SFIE 48-60Gy, EK 10-12Gy.

ERSETEEHRNERGCHE: FHEEANE (Dnx) <5000cGy;
E#EELS V20<30%, MLD<20Gy; OF V40 (#%>40Gy B0 EAATR)
<80%, V45<60%, O FHFIE<35Gy; BE FIHFIE<34Gy. SBRT B H
AFTEFEHLAFERFIETE: B Dnx<<30Gy; LB KFE<30Gy; EF
- FH4EER V20<20%; BE R ATE <30Gy[20].
2.2.5 REHATT AR R IGYT LT

¥ EGERE Xio 4.7 ZEFERBUT X RSB Monaco 3.1 5T 1T X
A%, BYBEIFEERBDT R, BRBASE=ZHERBT (3D-CRD).
W7 (IMRT). BRIMFEER (VMAT) FEEZSISEBEBT (IGRT); L
58 BB UT B I A B IR AT BOT T RIBRA AR CHRMER T U RIE AR
2 LX-40A BERUE ML T BT RIBAER G FFOBUATT, BT & INES N
Elekta Synergy.
23457

WERELSER, XMW AT EE AT BUT 518 R 2T BUF 5
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; | HHEM K@ EGB L .
77, WITEISEMBERTHRTR, WTHXEBIRN, BEEENTZERE

o ITTTRUWT:
1) ENBAfmfE: EELE 175mg/m? % —RK (d1) +4H 75mg/m?, 5 =K
(d2), Blk®EE (v), B3 AEE;: MHA 75Smgm’dl+ % 7 { 5%
75mg/m2dl, iv, 3IFAEE; B 175mg/m?dl+FHAUC=5),d2, iv, &
3AEL; N4 80mg/m?,d2+7E FHfhiE 1000 mg/m2,dl. d8. d15, iv, B4 FE
=;
2) AR EAT AREANKTEEEF (VP-16) 120mg/m?,d1-3+ i 4
75mg/m?,dl, iv, B3IRAEEL;
3) BERE: 2 135mg/m%dI+HI4 40mg/m2,d2-3, EBkEE (iv), B3 A
BEE; % 75mg/m?d1+5-FIREE (5-Fu) 1000mg/m2di-4, iv, 4 FAE
£ J4A 50mg/m?,dl. d15+Z Fafh 3’ S0mg/m2dl. di5, iv, B4 FAEE,; %
AZB2 175mg/m?,d1+)I4A 20mg/m?2,d1-5+5-Ful000mg/m?,d1-5, iv, 3 EAEH;
FIL B 65 mg/m?,dl. d8+fi4H 30mg/m2,dl. d8, iv, B3 AEE;
4) ETmeMBRUTHEN ABVD FE: FER 25 mgmidl. dIsHEREE
10 mg/m?, dl. d15+KFW 6 mgm?, dl. d15+i5 K BB 375mg/m?, dl.
d15;
5) REHEMEMILITHEND CHOPLR HE: BB 750mg/m?, dI+ITE
% S0mg/m?, dI+KEFEHE 1.4 mg/m?, dI+3BAIF 100 mg/m?, d1-5, BELRF
FFARTMARZ . FLRATERST RS TEE 4-6 AT, FEL
TARAECE+FE 2 ARBHTEYT: WEST 7 ARSI E BT
2 FBRIR 75 SR8 — T /AT .
2.4 DA E 75 R R B AEST
2.4.1 OO fE oK L B A i 7

BUT A RIRIERT BRI E R E R A @O A 0. EAL0E. Bk
SRk RIRENEKAGTEST . RIS FIfthAk. ARBR/NAEZ R, % OEE
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AHEMATB L LB L ,
A MU 5 4 AR N SR B EEAS DAL R FIER OEA OISR EY lom

EA[21], AR ABEEEE T RIS A ML RS 10mm; FhzhRk b5
2 B BKIREE WK, T RELA RS 54 Bt shbkKE: BT
Wbk BERIT M, ERINKKHE S50 HIEE BB B 3T 2 5
242 FIBAHRE T BIBES W

ERUTIHHRIFIERRESE (DVHED L4t ER S EHFAIESHREER,
AIE:
1) DA OERER, RAFE (Do) FHFE (Dmnean)s 1 LT EKFT
ZHE (Dlce)s 2 HEXKFIZFE (D2cc)s 3L HEXFAZHIE (D3ce).
S TTEKFTRZFE (D5cc). BZ>SGy AR (V5D EZ>10Gy AR
FRO(V10). EEZ>13Gy HEAER (V13D #EZ>15Gy HEER (VI5)., #EX
>20Gy HEEFR (V20) FEESZ>30Gy AAEIR (V30);
2) BRENBK R EEATEE . BIEXZ KA. Do Dmean~ 0.5 377 JEKATZH
B (D0.5cc). V5. V10, V13, V15, V20 F V30;
3) fshik EF RELHBIBKAFR . Dmnaxs Dmeans Dlccs D2cc. D3cc. D5ce
V40. V45. V50, V551 V60; 4) XA Dmaxs Dmeans V5. V10, V20, V30

V40,
4) £ Dmaxs Dmeans V40. V45, V50, V55 %1 V60,
2.5 MBEL G KRG ETTIA

MELR S AT EEERTRELHRBRLREMZm. &R
WHIR TR R B F RERI. BEHER X = ERE 5 RKHE CTCAE
V40 ARHE (R 1). BIBBHEETREEREBAEME 28 BEEDN
J St R 6 R R R TR PR R A

-17



_FEEMKEE i%fiﬁi
x 1 Bt R ERE PN (CTCAE V4.0)

BN ERREE PR PRAE

I BER, (UERRERCE R AFTM

2 HEWR; | BWIAMAEED

3 ERER: BRAOAEEED: FRE

4 BRAMAFRIER; FERZET (REUFSES)

S T

P BE — IR IE LR RS A M A K F LR THRR: HMSRTE
B BEER. &3 COPD RO M EEFRER. Wi EREHEEH®
B. FALOHEFAEEREEVNARLEYRA TRE; RASREESHH 5
SOAES L RERFIB AR ERHITIE, RESERMERET A R EMEEK
MEFRER; X CSME 8RB i K R E A X E & %% ROC #iZ
FtEMANERE: RESBNEREZ S A<BHENEHERA, FHE
FREHEENE L TRASEEREBGHER R RER, FHEFIMTRE
ﬁ&%ﬂ%ﬁ%xk$W%l%,MN%ﬁl%ﬁﬁT@%%ﬁm%ﬁ%mﬁ
MAESH R R AR FHE, EARAEBETREREEZEZRNANESHEE
4T ROC Hik4 ], ROC fik FEAR (AUC) =50%HIEES, B NEEEHER
FHETE-RE, HRAFTRELRE—BE L TERERS R LR
£, BARTHRERBEMEREBS MR REREE S TR T2 MENER
MR REE, HPEENT BIWAKIT#EREEEN), BiZEENY
AT A RKEWE. &E, X O EEEEER RS & R4 M XE
REFINERRSE- B R R ERME. P<O0SUANBEEU2ER. &
THREGRRERAL BENEETREZARARAKE, AFAREFELOE. K
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HHEMRZWM & ZHR I
ERAERRER X MEERNFR. OIS —HUAN#ITZERREETLH.

3. 4R

3.1 BEFFE

3t 160 2 BEFANEAHA, HPisiE 38 6 (23.75%), iRz 38 £
(23.75%), /PNERMATRE 1861 (11.25%); BEBHE 2861 (17.5%), HBHE
1061 (6.25%), FhfR®8EE 341 (1.88%), FLIREREEFERE 36 (1.88%), %
FRAR LT 261 (1.25%), SMEAMEZEE 146] (0.63%), HAMRFREIRMAERE 15
(0.63%), EFEMEME 16 (0.63%), BE/NHME 16 (0.63%), KRR
161 (0.63%), FFEAULAME 16 (0.63%), 1448 (8.75%) HBERIELHITE
RV T R /Do IR L 4R 2R A
3.2 JBURH PRt R R AR BAE R BB R 404

884 (55%) BEREBMMEMA, HAPERMEMER (22 %) 5241
(32.5%), BIE 416 (25.6%) 2, 106 (6.3%) 33, 14l (0.6%) 4.
BT RT RGBT A D E EEMAR, 32 5FXUHBERERRE,; 3
ZBEEEEEANNENELEGRIEAEERETRE - M EFRER;
47 % B AR BB A BE ST AR <0.5mm?, 54 £ B H R HR<
0.5mm?, FEFRITHE D0.5Scc. HE—MRIGKREFEEIEFER. BRI, COPD
EFHER O M BR A FF B IR ST 22 T8O 1At 22 28 A0 R SO Ak 2 A TR T
HEER, ERSEMAASEOETB=MASSTERMNERRE (P=
0.004), FiEHE At 46 40 2B 3 1M M E R A e T 3RO i R . (P=0.08)
(%2). BEEMEHERSRIENANHTRFEE 58O 2 5 < B3
2. FFIE T A5 5 b 1 Al & A0 e SO 1 B K 41 28 O B R i B 77
BAREEEHE (X3). BAREE T EEZRPAEFRERCELLE
V10. 0% Dmeans V5-V30. A0 Dmax~ Dlces FHDE V5-V15, mRFIBK
ZERES V5. 22l V40, il Dmean F1 V40, LR ESH, KAL) Dma Dlec
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AEEMRKEZREZMHRI
IR ER R AR EE R TR MR A5, HME RS AR EHRHE

Zm TAENUR IR A Xt & H i =RE AR Bk O R FI B AR R R
%l ROC #i%k (B 1), ROC Hi&k B/RfrZ L5 VI0 (Mg THEM 47.9%) FAL
fii V40 (HEZ T 48.2%) AERFIMIME NS, FRHMERYEFEAREE
MNE (HE T HEAR>50%). K fEEm=fERMA.0%F VI0 7 ROC #iZk
oI HER RS (& TEARSHHR 56.1%, 54.7%). HABKZE ROC g4k
NHER DA KA ZE Dmean51.9%, ZOE V553.9%, V10 54.0%, V13 54.0%,

V15 53.4%, V20 50.9%, V30 51.1%; A /L% V553.6%, V10 54.7%, V13
53.9%, V15 53.6%;: mAR3NEKZ BESL V5 50.3%; £t V40 54.1 %, Dmean

52.7%-.
E 1 HoFIEAEIREZE ROC #hsk

1.0+
0.8
5% 0.6
=% 17
[ 3 o e
0.4+ 't R
7y .
I | - \V10LA = \V10RV
0 e = DmeanLV e===VI3RV
< et V5LV ~=V15RV
] — V1oLV —VSler
0.2 21 V13Lv —~== V40LTlung
—ISLV - DmeanRTlung
—\V20LV ——V40RTlung
= V30LV — TG
‘ — VSRV
0.0 I I I T I
0.0 0.2 0.4 0.6 0.8 1.0
1 4554

B 1 A E I EARE R ROC MLk, MAAENEERERHT TRE, MEmRE
BRI R AR BUHER K B RE BEHIT#ERNRE, AR LEESERYE
PPN R B R E B ERR, XRSHER R E TG, ik a0 R &% % ROC i
AW EHINUNE. BRZOHE V10 FZf VA0 4 (ROC L T HE<50%) , kit
FEARRYE —E T
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.  AEERAZTELERR Y
EJ:J&S%W%*HEP 220 F Dmeans V5-V30, HLOZE V5-15, iRk A

BESZ VS, ZERti V40, £l Dmean 1 VAOTERA BB Rt ¥ ER, FHE— L
XLLHFMEBE. B SEHFRAREEREBO ML (252 /N, Al
EV5-V20 (K4, B2). HLEVS-15 (F4, B3). @ReKAERS (&
4, B 4). Al Dmean F1 V40 (K 4, B 5-6) FEEMTE & TR BN MR R
RAERWEREGITFER (P<0.05); ZE0ZF Dyean SHT{E L T RARERMER
BTG R RAERZREE (P=0.05); AO0E V30 MAM V40 BIEL TEE
Z£5% (P=0.06, P=0.13) (X 4). BMEBLX DI RNITA B R R
(>1 ) B, ZE0ZE Dmean~ V10, VI3, HLE V5-VIS, AR BNk A IEX
v B fili Dmean FEEWTE F TR HEM A KEEZFEEER (P<0.05); HE
DOE VS (P=0.11). V15 (P=0.06). V20 (P=0.06). V30 (P=0.08). Zff
V40 (P=0.06) FiA&HH V40 (P=0.11) EWiE L TR MEMRERERRER
HHAEESR (R4.
%2 B — I HRART

BEFHE TRUH P il 6 28 JERET PR R 4 P
(N=52) (N=108)

HfFER (FEED 58.5 (39-83) 57.5 (27-79) 0.63*

PR (N/ %) 0.88#

5 ’ 41/ 78.7% 84 / 77.8%

z 11/21.2% 24 /22.2%

RAEARIE (N / %) 032#

ARTR A 19/ 36.5% 31/28.7%

MR 4 33/ 63.5% 77/ 71.3%

£EEFH COPD (N/ %) 0.86#

v 19/ 36.5% 41/ 38.0%

£ 33/ 63.5% 67 / 62.0%
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fﬁgﬁﬁiyf%wﬁfﬁﬁf%i:

EEEHOMELRR (N/ %)

TG
ey (N/ %)

&

RS TT

FRIRALST

T + R E T

2/3.8%

50/ 96.2%

4.60
1.56

8/ 15.4%
34/ 65.4%
7/13.5%

3/5.8%

3/2.8%

105/ 97.2%

18/ 16.7%
61/ 56.5%
11/102

18/ 16.7%

0.72#

0.08*
0.004*
0.26#

ER: #RIRK; *TRYR: COPD BMMEEMMER: TC SIEER; TG HMm=F

3L EAREER

FIBAREE TR HER M A 4 SEME PR 4 2 P
2

Drmax 6026.9 5441.0 0.54
Dimean 1524.8 1428.7 0.45
V5 50.3 45.5 0.14
V10 43.2 37.7 0.05
V13 394 34.4 0.08
V15 37.1 32.5 0.13
V20 30.4 28.0 0.55
V30 21.8 21.6 0.52
ELE

Dimax 5049.7 5026.5 0.64
Dumean 2138.9 2484.8 0.54
Dlcc 4747.8 4757.1 0.93
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FHEEMKXEBREENRI

D2cc 4539.5 4597.8 ' 0.76
D3cc 4345.6 4421.8 0.66
D5cc 3811.9 4637.7 0.58
V5 63.6 67.7 0.48
V10 55.4 60.4 0.78
V13 51.8 57.2 0.68
V15 49.1 54.9 0.89
V20 41.7 48.7 0.94
V30 33.3 39.6 0.80
EOE

Dimax 3437.8 34422 0.31
Dmean 998.6 789.6 0.006
Dlcc 2966.9 3005.8 0.23
D2cc 2769.4 2834.2 0.30
D3cc 2625.0 2702.9 0.25
D5cc 2409.7 2453.8 0.53
V5 37.3 30.5 0.003
V10 30.3 22.1 0.001
Vi3 26.8 18.5 0.001
V15 24.8 16.8 0.001
V20 18.2 13.6 0.005
V30 11.9 8.7 0.009
B

Dinax 3900.3 3969.7 0.01
Dmean 1747.5 1714.0 0.16
Dlcc 3364.9 3484.3 0.03
D2cc 3165.2 3310.6 0.06
D3cc 3067.4 31900 0.11
D5cc 2850.0 2966.1 0.24
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V5
V10
V13
V15
V20
V30
ALE
Dinax
Dimean

Dlcc
D2cc
D3cc
D5cc
V5
V10
V13
V15
V20
V30
AR Bl K
Dimax
Dmean

DO0.5ce
V5
V1o
V13
V15
V20
V30

47.6
41.8
38.8
36.8
33.0
25.2

3390.0
1164.6

2998.9
28434
2699.7
2448.8
43.8
37.8
334
31.1
23.9
15.1

3753.2
2580.4

2551.0
81.3
72.9
68.8
65.4
55.3
41.7
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54.5
45.6
414
39.0
333
26.6

3270.7
1055.3

2855.0
2759.7
2592.8
23942
385
30.4
26.9
25.1
21.7
15.7

3711.5
2667.8

2753.5
77.4
71.9
68.8
66.2
59.0
47.5

0.16
0.13
0.25
0.29
0.65
0.92

0.99
0.2

0.88
0.94
0.90
0.66
0.04
0.009
0.02
0.02
0.20
0.69

0.41
0.40

0.24
0.18
0.80
0.93
0.92
0.71
0.48



- ERBIBKE e
Drmax
Dmean

DO0.5¢cc

V5

V10

V13

V15

V20

V30

FEEAR B Bk 2 E 32
Drmax

Dhmean

DO0.5¢ce

V5

V10

V13

V15

V20

V30
TR Bh Rk AT B 32
Dimax

Dinean

D0.5¢cc
V5
V10
Vi3
V15
V20

EHEMAEH LS LB X

2403.7
1693.8

1558.5
55.7
48.2
41.9
39.2
34.1
243

3247.6
2000.2

1767.6
67.2
55.5
52.0
49.1
38.8
29.0

2743.5
1786.6

2032.6
62.0
52.6
48.7
453
35.0
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2761.5
1791.2

17733
57.2
50.1
46.3
43.2
37.1
30.4

32303
2063.8

1715.9
62.9
529
493
45.9
40.2
29.9

2674.5
1590.3

1428.5
51.9
41.6
36.8
347
29.6

0.68
0.92

0.27
0.51
1.0

0.90
0.90
0.91
0.76

0.15
0.17

0.69
0.008
0.25
0.43
0.46
0.48
0.85

0.34
1.0

0.79
0.75
0.80
0.14
0.08
0.10



PEE R K%t %X

V30 | 2455 231 0.47
fiti 33 Rk

D 5865.9 5487.6 0.88
Dhnean 3210.0 3358.8 0.15
Dlcc 5514.5 5326.0 0.65
D2cc 5412.7 5213.4 0.85
D3cc 5305.9 5132.5 0.93
D5cc 5073.4 4934.8 0.99
V40 39.4 442 0.48
V45 32.8 38.2 0.18
V50 25.3 29.9 0.09
V55 20.4 23.9 0.15
V60 16.5 | 18.6 0.19
i

Dinax 5624.7 5603.9 0.33
MLD 121622 1162.6 0.16
Vs 40.5 42.0 0.99
V10 32.6 33.1 0.68
V20 20.7 21.6 0.75
V30 14.7 14.2 0.11
V40 10.1 9.1 0.03
F it

Dina 5843.3 5664.3 0.47
MLD 1353.0 1154.4 0.03
Vs 423 ) 0.37
V10 34.5 33.2 0.26
V20 23.7 21.1 0.18
V30 16.4 14.1 0.18
V40 12.4 9.2 0.02

%r—EJ’ Dmax %i%"]i, Dmean :Fig?ﬂli: MLD S{Zﬂﬂﬂfﬁ?fUE, DXCCXI??EX%*E%%E@%
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FEEEMRKZHME 20K X

KR Vx 222X Gy WAL
4 BWELE TSR AR

FEERRER SRS MR K R A2 P BREERR R P

Hm= (T

TG<3.02 30.5% 0.007 53.9% 0.32
TG>3.02 83.3% 83.3%

LE

Drean<<1062cGy ~ 27.5% 0.05 48.6% 0.02
Dumear>1062cGy  43.1% 68.6%

V5<69.86% 28.4% 0.01 52.2% 0.11
V5269.86% 53.8% 69.2

V10<58.78%  27.9% 0.003 51.5% 0.03
V10>58.78% 58.3% 75.0%

V13<53.65%  28.1% 0.002 51.8% 0.04
V13253.65% 61.9% 76.2%

V15<52.60%  28.6% 0.005 52.1% 0.06
V15252.60% 60.0% 75.0%

V20<46.8% 29.3% 0.02 52.1% | 0.06
V20>46.8% 55.0% 75.0%

V30<26.12%  29.3% 0.06 51.9% 0.08
V30>26.12% 48.1% 70.4%

A=

V5<85.73% 28.0% 0.009 50.0% 0.006
V5>85.73% 53.6% 78.6%

V10<79.21%  27.9% 0.003 50.0% 0.002
V10279.21% 58.3% 83.3%

V13<77.40% 29.0% 0.02 50.7% 0.006
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(il S N A e w2 VA 8

V13277.40% 54.5% 81.8%
VI5<74.46%  29.5% 0.04 51.1% 0.01
V15>74.46% 52.4% 81.0%

FEER B Bk 2 e 32 0.02 0.001
V5<11.49 11.5% 30.6%

V5>11.49 88.5 62.1%

4 i

Dimean<<1502cGy ~ 27.8% 0.04 50.0% 0.04
Dumean>1502¢Gy ~ 44.7% 68.1%

V40<10.94%  27.2% 0.04 50.5% 0.11
V40>10.94% 43.8% 64.6%

B5E . Do e AFIE: Dumean FHIFIE: MLD FHIHHIE; Vx BZESZ>X Gy FHALRGBR

B 2 SRR R R RO EFBARER

ZENERER S I B AR AR SR MRS 2 R AE SRR

1.0 Vs
—V10
0.8 V13
V15
w0 JJ

(R) HHFRERFHE RS
o
o
1

| I 1 I I 1
.00 20.00 40.00 60.00 80.00 100.00
HIRBSLE (%)

ZEOE V5. V10, V13, V15, V20 R HENAE (5Gy. 10Gy. 13Cy.
15Gy. 20Gy) MIALUARREM, ERUEBS MR R ERTA R B VI3 M
V15 5b (BEEIERARAT) , BT B8 A IR 0t A ok i K Bt i A R T
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il IS SN ) e ol VAR _

B3 SRR IO B 28 R A AR SR A D A AR R

HAOEEBDTIEFIRE R SAEIREREI MR R L
1.0

I s AV
M 0.8 —vi13
)4 mv1s
51
'HE 0.6‘“
i
“
0.4
<
b2
@ 0.2
0.0

| | | ] I |
.00 20.00 40.00 60.00 80.00 100.00

HREDEE (%)

A= VS, V10, VI3 V15 FEZMENFIE (5Gy. 10Gy. 13Gy. 15Gy)
HIH SRR N, SRR R R AR T E . FAER i i & 34k &k 4
REHEBFETFAT (V5<VI0<VI3<VI5) .
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PEORg BB K % WA ¥ AW X

& 4 FRIREIRK /IR VS IR RS ERT R KK R

SEARBHBK A NESR S MR R EX R

0.6—
;E V5
A 0.5
P
e
54 0.4
s
% 0.3
5
= 0.2
% 0.1-
0.0-

| I | ] I |
.00 20.00 40.00 60.00 80.00 100.00
HBRESLE (%)

b8 SR BIIK 72 B S %% SCy ARSI, AERPES ISR K E R R
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iR SN 2 BN e il (VA 2 &

5 A3l V4O 15 sk HUM P ¢ 5 %

HAMSREIMEMM KR ERR

1.0
V40

(R) BRRNFREERSH

{ 1 1 ]
.00 20.00 40.00 60.00

BIRBoLE (%)
B 40Gy ARUg M, ERMEBUN R R K ERZA T

-31



PR B R OK ¥R AR X

Bl 6 1 Bl S 7005 b R O A A A ok R

AMTESRIE SR BEIE MR REXR

[ I I I I
.00 10.00 20.00 30.00 40.00

LHMLD (Gy)
BaA AR, TR R P 2 A T

- 32
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FEEMKE R & ¥ MR

4. {+1ig

BERRENERFRIE T OREZ RS SRR ERE XA,
Novakova-Jiresova %5 5 X K 5 S S AR P AN RIFBALHFAT RS, RS EF A
£/ AWM. W R CRAGRE) . BUT IEASUE I, R S0 KR T
WAREAR A . 5 6-12 B JE K RIPRSME TR n, 3¢ B LA b it 32 FR 5 40 088
TR A & [22]. Van Luijk S7E K RER FBHT T RUKBIR, BETAEE
OAFBRE 25% OB X Bl . OREER A S0%A G X I XUISMU i 25% Bk & L
A B U R X 38 A 25% - SUBHAMI 50%. 6-12 J& J& K R AR FFah 1 n, Hp
S AMUA 259% %20 OB X SR 259% 4K BT RSTE T4 A5 B B3, S
YRR K ARG, H5IEBSERRRENFEEHERIK[23]. FEE Van
Luijk Z#— SR T OHZ RN SRR AKX R, s KRETse
il BT il R - 25% 4R FREEZ 28-30Gy . FUFHAMUH 50%KFRE T 15-22Gy. £
i O BE X 3N 75% AR TR EE R 12-17Gy % 6-13Gy. X it 25%
IR+ OB 19-23Gy XUAMU T 25% + 0 X 38 i 25% + O B3R 3% 16-
21Gy~ MHSMUHE 25%3E5% 16Gy + Lo I K 3 it & O E 5% 16-21Gy. X4t
Mt 25%FE 3% 16-21Gy + 0o X 3 f KO BERE S 19Gy« XU AMU A 25% 8%
16-21Gy + P IBX AT 25% (AEFEOHE) B 19Gy FREt, WMELXSARENK
RUIFRAEARAL . B RGR IR B DU B GO AT BB 77 S st A ok & AR =R
BEi[24]. HIRSh WA RURR 5T 3 3R R0 52 B IR 5t 5 RO I i 28 B O 2E B A AR
x, BEBREKEH.

EF ERZYIERAERA AR ERM, BRIWHFRESEROEZELSK
SRR REMKR. BRNEFEKFAM, AHRARE— MR LRZ RS
i & O A MEREARERSBUR R R K EXRMIERFR. £HAELE
BER: 0 V10, ZLZE Dpeans V5-V30. HOE V5-VIS. "ARBIBKESE
X V5. ZZffi VA0, 7T Dimean F1 V40 ZEREIR M TBUH P Bl K 40 BR B & T U
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: FBE R K% E 4 ¥ AW
40 (P<0.05). #t—5 5t FREZEZ %] ROC Bk ERMRZ /055 V10 F1A i

V40 4b, HABE EX RS MR N RENE —ERBM G E (g T ER
¥1>50%) . AHFI i — BT — T A 05 A E T Lk B R 7R T AU P A
RPRENE, 0% V30 REERBHENE. EAFRTHIEREIDVHT L
L V30 BUE T B4 B E 4 Tt K R 4 R H BE 2RI R
SRAERST R R A, Gt AT R/ PE 0.06. TEATTFUHE KL AL
ZFBHREZEMEDT, EREBE MR 2 E) HRERYEHIE
30%L Fo AMFIELTHEOESLEMALES, LOE V5-V20, AOE
V5-V15. FRRBIKZANES VS SEEREMET A RERXR, HHETXNE
AMEEHEANEUEER — RN BRI R R AR SR E T ER ORI E
HREEWREE. BROZ, Bk, AFFAIEBI TR, BRI
A, ERBERAFHATHE; HR BTRELEFEEEAENER, A6
SR BT B E AT TN AEALTEHT . HOvT 2B J0T AT R ) e BT J i 2
Be AR LIS LD B PR AR . ASHITTZE [E1 R4 47 o R R UL BE A IE F A AR 5
SR A R A AR L, IR TR ths Bon th BT R A AR B 15
kAR EAREENEEER, MTERERITUABEUTILLA:
D BTRAIMERZSBLERARBE RHET¥ESR: 2) BUNEAS: O
BFHRNEE, SHABEMRGELRGRABRGEI, AFmTRE
o At aT R &, BB E>3 A A KRGS AT RV R, A
5 2 43 DL 5 R 5 T 5 1 4 A £ % 0 43 40 R B 18 S L TR T 3 T 48 R AT 43 4
3) E—AOHERS, AFONFHEREMES, FBOOMRKREOER N
BEART A E. 208, FOBER. R, LEBEZHAMKER
th. 3t ARFETFHE RS ST R A K, OB BIE ) 3R XE LB X
PR B (45 S TR N R o AT 9T o ot R % U5 4 B ) B A LT
RTEAL CT B34T, R CT EANLA 16 HHENE CT, 2M# CT A RN
10-15 % (KIEBERHREMEKATREESR), Udmm AHEET, &M
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M OE R KWL %R R Y
H#IEY 53-66 2, BEFARMAIL 5 0.18-022 #>, H A0 kAL B ftish ik

Bt EKT, TREORE, NLELEFRZETHRFHA15-19F, EHTHK
OFR ISR R AR 2.7-42 8. MERNFHED#HOE 75 ’it, —O
FEEN 08 % . NIIRLE, BEFMNEAEET MO A E, H
HERAEEN CT BE FA M. &M0K. Rk EEshEk, CT B&+
AEORHENERFAETERBE—N B0 A ZEE AL EMERE
. THERRSKEESY X, dTFOEERRN, ETAMN, 7E0HEFYE
BT 2 B R e AR, F oM R4 AE K AT
BRAKBEEWAMRERNEFERNEZ—. O B, EHALZIGKD
R, HEBBEEZTRUTE VIR A KA, B EERT R EEA
LHFEFRFIBR A A, 4 ERSTHER R 1 B, X0 R RGN — LN BN
iR RAEFBEAEZHHERZEARESERT#ENHNIERE. 5) AHAPHAK
RIS, CEBETEE. ARKERAARE, dTHEIHERERNZMW
PARESBRBOTHARMNA, SHEEBRAM MLD. V40 SMEARFI B AR ERE#T
FiERF B AR E Z TR, AR5 BB 2 LUTE U P A A LA 3R Bt it
fi R ARG T EER, BIAS T REE RIS BUR M 2 &k A AE < R Al 4
LHERFREE. BREXMCIEEL THZE 5B M BXERS, 7.
RTOG0617 R EFEL (74Gy) EFHL THHERIEL (60Gy), JGITHH
%%tﬁﬁ%ﬂiﬁig,EEEZ—E%Eﬁﬁ%ﬂ%ﬁ%m%mmﬁﬁﬁ.
RN, WEBREERENERENTFL, SRR SN EHRBSEE
BRALEIFAE . B, DR VSR V30 EXR T B EFHEEEW
ME X[25]. AARERFBSAHEMREEFTEEZWHEERBELL D
. RREKAS . ARSI REARER. ARKZS, HEEHES
O AOBOE. TR &S5 FE A K#8 5 72 AR B R K
AFEmT B ARA, BRERZLHTEENL, AReSHEEENLR X,
TEXEMNE, EALE. OE. BRIBKREEAESIFHARN T 2 E
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- W EHEMK W R |
PRARR R AR M R R T e R R 4, SR AI S RARE, B P

<0.05, MARHCENEABEERRETERHI W EERBRERZ. £
T BE A W IR T e e ek 6 B S S U R R AR R, B ERATTAA
EREMHERNRFEAOEUTLA: 1) 3o AR RSS2 IR
FMEEHFRNOEFERK, BTN ZESERS R RETRE T
FEMNEWEM, FETEEIEE HANERRENRE LB TR Z, E
KRB EBETEHEXI-BENER. 2) BETIRTH CHFENEMOMZK
%, .35 COPD fd LR EM RS 5T EM AR AE, BREIADHT RN
FREZESHET R AR, (BEFHRE RO NS HREN U R R
HREHEAG). 3D ALEZERAMNBERAKREEFRIER, oM
BEEIERBE. I AR KT AH S AR BB R R 5

BB FIB AR E RS, BATRBFE R I H 8 = ReAKCF AR PR
SRR AEES TIERSHMAH (1.56mg/ml 5t 1.33mg/ml, P=0.004),
H 24 H = f5>3.02mmol/L FHER S MR R EXHEA S . BAUNH
WMEERTE S L MERFAR, TEENRESBONEHENER, 085
FE B AR AT B S MR, AT (A1 B S B0 MU P R R A R

BRR R IERBEFIME AT, RERIET MEEOT POl A EARER
S5 AEERRR, MSHERT OESOENREFE, FARITMH
15 H I = BR KT X R A R RS VE R, (EARRE R & R GHAT T R B
EREL KT, SEEALEEEMIEN. FRNES LREA REE
BN A EAE R R B IREFEMNATE. KPR PRUT ARG HER
Bext B D AT R VR AR IR, Xt E02 BR T S BRI A B BRI Ff Th BE
TREHTEMEEBAN. MEFEAREE KK FTRE RN R — X
S BFATRAR I — PR R MR K SR R K AR KRR
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5. 45 it
WA R A, BAIR T 458

1) OO E BT P RS A E SR RS R R EEY)
X, EOZEFHFHE<1062cGy. V5<69.86%. V10<58.78%. VI3<
53.65%. V15<52.60%. V20<<46.8%. V30<26.12%FF, FEIRMERE IR &
HERBET 30%.
2) DA DE V5<85.73%. V10<79.21%. VI3<77.40%. V15<74.46%
B, SRR PR R R AR IET 30%.
3) TR BNKZE BE X V5 <11.49% B AE R PR BUR M R R £ K 11.5%, T
V5211.49%H R AEZE K 88.5%.
4) AIFHFER <1052c¢Gy Bk V40<10.94%FHEREBET M R R AR <
30%. LBk, BEXMNAELGOEREFEMALBTHERS], w8 B 1
R R A SR BURKTE.
5) MEEH=FKEERERSERREHERENE, HWM=ERAHET
3.02mmoV/L FERME ST IR R AR\ B, ST HAEKFRSHEEEDR
1T RERIOT I N B R BB IEE AR E .
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PR ER R
L 3T
1.CTCAE B EF PO AR UE
2.DVH MEARETHE
3.Drmax =Pk
4 Drmean | R aFilly
5Dlecc 1 377 KRR TR R MR KH B
6.D2cc 23 KRB R B R E
7.D3cc 3T EKRERERNRAFE
8.D5cc 5L ERBREZ B RFIE
9.V5 BZ>5Gy MBI B 4t
10.V10 © BEZ>10Gy FIERRARB 2
11.V13 BEZ>13Gy FIBRIAER Bt
12.V15 BE2>15Gy FIBKAR A 2t
13.V20 B%>20Gy MM B E 4L
14.V30 B3>30Gy FBHAR At
15.V40 BZ>40Gy FEHMAHR B
16.V45 B3Z>45Gy MEKBIRE 21
17.V50 2250y AR BRE
18.V55 BEX>55Gy FIBKAIRA 4t
19.V60 EX>60Gy FIEKAIRE 4t
20.ROC ZiAE TAEMER
21.3D-CRT =R IT

22 IMRT WRE BT
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23 IGRT
24 VMRT
25.TOMO
26.COPD
27.PS
28.MLD
29.TGF-B
30.KL-6
31.GTV
32.GTVnd
33.CTV
34 MRI
35.SBRT
36.AUC
37.VP-16
38.5-Fu
39.TC
40.TG
41 RTOG

BE5I SERNT
PR R AT
BRI U VT
1 FEL S 4 i
LB

3 it
A KE T
1AL b e R EHURE T
KA S A

R B 5 K P s A
I R R

Ri3EIR

ST U RETE T
R FE - 6] % T
R
S-FURBERE
BIEER

Hrih =

W R
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- FHMEMREMRTFHERY

B 5t

AR RESITIREFHIEB LRI TTRN, MHERE. WEATR
HHIER BEHBELE, BERCAHART 1 L. TRXRRIHFIF
BB, HBEFS S REMEME. NIRRT - — A,

SATRSHN—RER, BERNSITNASZIT— S8 HERIEREIR K
AT HER, RES T ERBTEURMERE R KRR SR, TR
EABURRBEAREE L. EE—RIE, ROBIMARRIKIAZ B
BB PR T E RN a A R SCER, BRI L P BRSSO SCHRR T AR Tk
BB B %68, RIRTZEMR T/ It ZREATE R 3 AIR R E R 3
BRAER R IR, FRASZHE! FIMMENELIR, BHE™ENEFES
B, ORRRBR TR, WARBIEMITE, FUES. RUSRANER
RiE, FETE. FHIEAMARB IR REBMFE. ZENMREEER,
K SHANEREY F4FRERKHEB S, FEFHEMECHFEIT
% BRERZBLRENBLR, CHEHERFSHBALEZIE. FIHFHFE
SR TS BRI EWE T R RRONERL], EHMLT BT RKHFEAR
Bir. RIRXNEESBITR, SF—PHRERIMNES TEM BE T FIMK
BRO L. 7EIE R ITR R R R AR AR 0 AT

B, RRTHIRFERUARE=FEMES, EAFL)IERKZLEA
B EEWE - ARERME R REFRARZMARE. R¥EMARKS
FHRO, EREREERATE. FEFEM, HWAREL HEZM. RE
FEI. WEFEM. M2, ZEFZM. EKZIM. EILMEBM. BKE
ZIMRRRMFE B ERTERE - ARERBUTHIK I EF. "AEMIIRFE
BN RWH IME TR 2 A7 18 3R,  ZIMIHEZ B0 RETE =
TR KT .
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FEEMKEWM L ELAL
WA= F 2SR EARERE, ERRENRIOBR, ROLE. ¥

I, REZITAE2 1A R b S . BB R AN R =
STHBRER S 5 RO R R T | E R K248 T RS ERI ARG NS, k%
BedkaE 2 S AR, ARG RIE IR TIEIT T T R RER
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FEEMANEZM L ENBR L

JEUH VA 8 R AR AR SR BRI R e i (&)

VI

1Al

]]ll

LS EEMESEME. 8. WMEE. ILES. HhHERse
WA REEARERE MG EME ], ARES R EE 6, &
EREEERANNE MBS, RS EBEMEEA M, HEER
R AERIE BRI B AR R R R 2,3]. FEARI /AR A R Bt e DR
FORKELEEH LY ROVIBREREERT T FARETREANZF
AREIEHE, 2015 F CSCO W L ARE MBUT SHEHERFEN 1 H1 NSCLC KR
VR IRITIERE[4), TR E AR T AN EE B L HLT BRATERTT TR
[5]. BEFRREKE >S5cm HAGBRHNZHEEEBEFANARREERBITI TR
[6]; FEHALT BAE A RIHEREEE. aFeERENHBET AR
A EBEHREHIRITHEN7]. BT UIREILIREIREGRT T ZEA SR
B PR IBUT £ R BT AT BRUER FL AR+ BT A8 9 2 533 1+ M8 A E2 45 DT BR+ BT [8] . K
7 5 et o 2 0 50 25 4 s 0 Ak LB ) S VR T F BR[O, 10]. 1At BIEFERAARR
fi BB S BRI [11] TP RRRIA] BB [12]%, BT IR EEIGITT FRZ—

JRUET P A5 4 A2 £ T 30 T o R B A S AR A O FR AT B IR W AR 4R,
¥ o B ot B P R B R T B R A TR AR A ISR R TR A
SO ST A A R B B I A . SRR BRI TR, KRGS
SR, BRIMEARAER TG % E R I N LLvs X B SR EE R 1 32 0 Rp1E R 8]
R R[13]. BEE RS SIBTHEARZBE T ZNH, B#sREMET 00D

FEHRRR T EEFRTEAMNANA4-16], 8B #TXBE 3407 1A R
FERE-GSE=ZFBITERT, ARBRT (IMRT) MAERIEHEEK
77 (VMATD) &7 RN EHEALTE G XRRINVRRESE. LE
SE [T (SBRT BY SABR) V&J7T AR EH T 78177 NETHR, BUEH IR FIE
BRRRFEER L. Bt L, HEXIEBNEYENE, FiEMMEA
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‘ W OEOE R - B ¥R
FEEEH AR K. AT THEHEERFE, MIEREEIER ARS8 A5

BRIERER, BTEAN ERAERFEBNNRTREEEFARNE, &
REEARHRERERHNFRNRES FHENABLURESG/HMESER. Bl
Eﬁﬁﬁ*ﬁ@f%ﬁ@ﬁ?%%T@Bﬁﬁﬁ’ﬁ)ﬁﬁﬁ%%Tﬁﬁﬁﬂ%ﬁﬂgg%ﬁﬁ
BALT FHALZENERFKLRANGEH. BESHRKIEFESEREN
Ao E iR A& X R, TS BOR B MR EE R HRHF K
ERIRAE . PIMEIRGESD. AESSARRARAL . BIRBUT [RIRAIRE . BRALE LA
WIFRZE, #Z IGRT H#AT5 | REGEHERZABAFERE(LT]

M BOT P TR ERFESRE - N RARPERCEZRLH
B, SRR R R BOT P EE M IER AL RAEL —, BMEZEET
5Gy B BB S H O I 4 & A BIARIE 18], 1F 8 il 41 2R 50 2 PR 1 2 R 52 B 5
MEEXA BN ITEREZ —. AEREMST T B e BN B R RO
A R E 2 .

HAILE sciencedirect. pubmed 1 1#& 2000 £E-2015 4 fiF /8057 SCHR, T
KFEE. EASBBRASE. BUT RFEBRMMET 504Gy BRARYT BURMITT
BEA I RTRE M s BB Y. BRI EHE: i ((non-small or small) lung
cell (cancer or tumor or carcinoma)), JRSf¥44T (radiation or radiotherapy), 85T
M Fifi % B8 it 3 o 8 Ff 4R 45 ((radiation or radiotherapy)) induced (pulmonitis or
pneumonia or toxicity or injury)]. i XK E B HEH ER = (The New

England journal of medicine ), #L & 7% & ( International journal of radiation
oncology, biology, physics), 2 Z*7& (Radiotherapy and oncology : journal of the
European Society for Therapeutic Radiology and Oncology ), ##ft JJEH| (Lancet
(London, England)), #itf JJ 7 (The Lancet. Oncology), FffEZ#¢=& (Lung
cancer (Amsterdam, Netherlands)), & if/@ 2455 (Annals of oncology : official
journal of the Buropean Society for Medical Oncology / ESMO), fn PR ff /8 2 75

(Journal of Clinical Oncology), JAMA Z¢&. FEREHERT. ERARTHOTE
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R
2. AT IR IR R . BRERIAKL R EH

B350 T o R AR 4R R T 3 4 SR B — SE N 01 R B AR A T 5 RS TR A
%% (RILD). &% RILD BEFEANNE: SEMBRMEHME. SHEMEE
%A ST 4 (Radiation Pneumonitis), 185 M BUT 4-12 A5 &%&
AR R I . SR FEERR R R O EE R AR K [19]
B B — R R E M AR R R R BT R, AR BRI N ZRE
it B 1) 47 4 A0 5025 [20] . L A B2 0 PRI X YA o b R 40 R L A A 2 A
R EERMMR]). SRR, SHERNRGNMARERIRERT
BIRAERBR, MAMEMBAMERD. EBEEEM, RAEREKRNAE
EHEARBERRERERERIN[22, 23], REEARYUEH, MiEERE
WE, HMASSAELTRINEZR. RGRENBLITHREEEZSARER
HFARTLEE, RERENAEEAREY B LRANMEERAR. %8
HKEF (TGF-Bl) &5, BIAEM /NI B Firi 8 kR 4 4L LAt i
%, EEEINAARMKEARN S HBEUR NN A%ZIERRLATE(19, 24-
261, ETFEALD BN, FEEG % EA 8O EF A U S B 3
BMERE. RPMEGERIASKKERFETE B, FEHABRERN
i T RAEIR K RP, E AR RINLH I /5 BERT (1 & &£ 30512 . Bernchou U
SHEBEUT 4 R E B E R E A SR ERHTESRN, RINAFARZER
it sGy RENHIIMA ST EE, 3 AMEEESmS G KA
th, BUTER 124 AW, BT RPEMEFFEE AR, HRAFERBILE,
FERETESE RMAEHBEEXERE, REMIEN, HE KA
HHA[27].
3.E R EIBUT

BEH (I-IB) AFARMIENEMEME (NSCLC), AEMFARIAEHED
fr (R1YIE), B R2VIBEREMRS, SEARFANBERTRLATD
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il S N ) e il 3 VA, S
FIaIT FBZ—. FBBAT RBEEHHERY NSCLC. & EEZFEHEMENF

HEYEIT FBR[28], BT A 430 5 4k ) v AR ok TR R A 4% Rk R T8O B
EHEITERIRMN[29]. KEMAKREEMER. FEEREKHARE KRS
MR R REMXEE. BRPTRBOHHAN SEOTHER R REBZEHRNER
BIELFER (PS) [30]. ®MEH[29]. COPD[31]. MiFHFIE[3E2]. REH
FF . V5-V20[33, 34)% . MREAE. ERMIIEERE. BERE S b %
KAGAEFI[35-37]-
ELIRBSAERRRENEEPREFRE R S EZOMLES,
38]. Hernando ML %4347 T 201 & ¥ % 3D-CRT B EZFEXRE T E
(DVH), BiES5HS MR REMKKFIEERREER, V30, fFHHE.
NTCP 182 U P fif 4 5934 32 Ul BBl F[39] . QUANTEC B SPRIPE B FU Xt 12
AL 836 2 BEHAT T EXEST, FRER Vo, FH+HEEE X TIR
F+VP-16). FREBFHHEMRREZEZENTMMAR,; maEHRESH
B>2Gy. Voo FFH T M- i B3 R BUE M S P it A TG0 BRI 3R [33] . AT 2R
RAFEARRERFANT LM AZEBH R RE, YE-FHERER
, F—RBEHHR AR EREBER B RERE. RTOGI311 4T H M5
#| 3D-CRT ] NSCLC & & &2 7l & 83.8-90.3Gy, Va0 <25% 25%-36% -
>37%, HEEHAITHAEE, Vox37%RBHARTTRH. V20<25%. &
& 903Gy 4 3/35 KA 3 EIWBHHM A, V025%-36%. SFIE 774Gy 4
2/25 B4 3 E SRS . BT E AN NSCLC H #7 EIH) 3D-CRT Vo<
25% AR B AR 83.8Gy, VaoTE 26%-36%Z (B BB WHZE 774Gy, Bk
4 2.15Gy. HR@HEIEIT ABVD FRWIT 5 ZRBUT RP RAEEL 10%, fi
f¥) MLD 1 V20 "] {E A TR &, MLD<13.5Gy #f1>13.5GyRP & & F 47 5 4
4%, 19%; V20<<33.5%F1>33.5%RP KAERHHH 21%, 2%[40]. REFZE
KRR O R H s B8 W) SBRT. RFMEBEFEYT, {8 3D-CRT X IMRT
BARASR R B VAT . REHBUT X A E IEE AR Z B RFIE AR
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1%, FEUCBREIFE AR E FEXT RP RS 0T = £ K& h sk k., BX

R ARZ 2IBEF BN BH B MR MAR 2 a R BB A E AEE
HIRAER L, T RP BTG %, HILZRFEF LRI IER AR
RN Z 25 2 XyE LA — P K RP MR AR [41]. B8 F 206 s o
i R RAEMEECBRILE 1.

BRET A EGRRE RS, WTESBRSERARENS —EERER
[42], BRULTADAGHHAREEERI, BEEEE. MAENKTFSLT
HYEFFEEBIER. RERVEERAER. FHE THRMERRS
WAL 2, REEARTIHGE T . REBWTERER +RPBUTIER
AR R E B I R R AR, KBS 45-50.4Gy % 40 S0 & & 0T IR
PRI R R E RS FNN 62.1%. 74.3%, MAMERER ((NERIRH. H#r
B, ST BUTERMEBES IR R EE R 46%[43]. — I I HAlG ARAF
FRATEL EP FE (RE+VP—16) [ 59.4Gy Rt 2 R INE T, &R
EREHENENTAMMERASHIA 9.6%XT 1.4%[44]. F—IFEAL 11 41
R iX % CALGB 30105 7#4t 53 + R 22 3D-CRT+ 4447 XT 111 #f NSCLC B 4
R, BITENE 714Gy FRASE, WTHEALANFHHECE, BANFH
+E MR, BABT 4-5 EffEMEMmERATCH. A, B A 3-5 EMEHERER
AR 16%, 37%, RERSATT X B K K 0 3 R E A P oRA,
EXT L RAM BT R ERUKBKE B AR KHAZERERE, W SsisEtkt
HE A Re Rk ZBE[45].

PSR B X RP RAEEKFWHARERAR—, REWHALE R LR
B R S O T B R B R A X R AR [46-48]. ZEXT BAHREIRATR. RRIKX
B+ OERNFRY, AAEETRBAMNEHLM ., G, WM. BT
fifi s LR A FO XA A, SR R EMER, ZREMASETRLN
50%, FIETHTHEFHIERSHOEZREIERAR. PRATELRM TN
KT ARERER: UMM (FREMIE) BUEEONF X 37 R & K R IT
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R A 2R 28 i HoAh 4H 2 [49]. Vinogradskiy Y 25 A B U7 I TR 2 E 1)

75 (A5 BN RP T SL BT O FRIMAR Y o B 7E 26 3 o 0 AR B R T 2
HATWIERI, HiTHRAZERNZFERHA RP M F AR EER TN 68
T1. FEAFIRTE AL HO A 28 28 2 P L% 2 i U P il 28 A A R E 7 BOF FF A
H A R BIX — IR SR A . AR E N/ B AR T8 Xt B B S8 A K I8 /Y
FEMHEREARER T BEERMIIRERES, FRE R B & B0 68
BZHABRRMEREE: WA THERTEEENAR, BUTEMERSER
FEAR, HomaRBmEESBMIiEARBEREKES0]: Fin LA+
REXFFIEHT A, LRIERSEAE=E T AR E bR B i & kL
RBRER.

Eh FEEA I ERGR R A B AR . TE S BRI R |
FiA RS R ERE. M E 25BN RS/ MR SR B #
BUTIR 25, EEMAHSN FARNNZ 6 A REERER, B 6L
EHESBEH MR ORRAEHRGEA B, SEBFING & HEMARR
(4n COPD). FiZhAEREM BE T ERN MM R K ERBMIGEER RS
= [51). EfFFEASHGIEBEMINGERE, MEXNEMAMLERESZ
WM R A DAL, FifE B ¥ A R i Th 6E R B e 2 5 e f )
RERBHIE LR, COPDIRZ. ZBFFMRYENHE i LR R BE
REBWKERE T ARBE TR, CLEX e B0H B A R R B R R 97 Zh A
fRAK B TIRE[52]- Yamaguchi S % A MIBF 5 B Wi AR B R M FfR 5 2 B LA
b SBRT #H KMt K LBl AR KM, (B-& I 0 e PR [8) 5 i s ) B 4 =%
SBRT /& R 51 BF SMBUR P K % A R BT 18] i i B = [35). ik, <
EY RURABRSEXFARNEREERBEMALWEFBRTHSRE. H
ZRBENBTHIMZRNREREEEZLREHAT2HH, CEWNAER
L BEEZ BT RAEBS R LREE. —THRRZREHE RP W
MHEZRAREREABR V5. V20 TER>T0 S M EE 3RULRP RER
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B<70% BER, MAEFHEEN TERBEL 705 FEIMEROTHEE, =

i V20<31%. V5<<62%A[{# 3 FELL E RP RAEFE <20%.

4. Ko &, BHEIBUT

SLAATE MY (SBRT) FEX MR AL/ NENEX FERIRE. ik
E MIHREST (SABR) BIEXFEX RS EM M A E, HIXFIER =ik 34Gy
CE 2 5 50 i v Bl ) 8 R B AN I A B IEE A AT E R HI[S3]. REIGKM
T TE ™ CHLME SABRAEN 1A NSCLC MIIRVE FE[54]. BREIS LT FEFEHS
MEAFES, NEBFERSEFREZ SBRTEHEMAE SERHEM AN EE
DXJi. MG SBRT A8 5% K HH 14 it K TR B RAFHERI B 217 X, AREFR
MELERERB K. NaqataY 4T 45 4 1 # NSCLC £ 48Gy/4f/12GySBRT
ST, ZMEMZE (CR+PR) & 100%, FFHT 3 B LA EBUR MM & K E[55].
Timmerman R % A X} 59 4 T1-2NOMO [ B & #1417 7 B F & 54Gy/3f/18Gy 1
SBRT, 3 EMEIEHIZE R 97.6%, 9/55 & BH KE>3 [F SBRT # <t fli i 15
[56]. Takeda A FFEXt 133 Z R RN ME BEH#IT T SBRT AT, BF
NSCLC /NI faft (SCLC). #7AIR 50-60Gy, K 5-12Gy, HETHR%
BRAETEREMR, 40%EBRE 12 NMNANEERE I EREHERA, @
M 12%3ER>3 AR EE KL 3 ERSHEM 2 [57]. FuinoM AT T2
RiFiZhAE. V20. BFE. £Y¥ENRHE (BED) M4KRFE, BERRE
JEUS P it % R A A < B R R [58]. Brost GR ZRiE T Bk F & 6-12Gy H SBRT
BETERSEMEMA (25 REFEH 10.9%[59]. X F+ 5 A NSCLC 4E|
FIEHIT 66Gy/3-4f 5T At R R AFEIR[60]. B LEAIRE T PTV S RP ¥
KER, BERIA—H, FBX—NEWEHATELEME PTV MR, EHFK
ITRTEERMEREEEZESR, TR (TL) BRNEE, BSHIBT
i 52 2 AT RUAES 4 AR (FERARE 40 EL) B, T TL B/ B 2 07 B
FHNBRZHMARZ R RE ., 7 SBRT A7 NSCLC 1 RP K4 5 ITV
PTVHX([61], SBRT NAE LMIARE. MR REIERE. ZiAE

- 52



EHEMAZH L2 BT
FERREBFFEEE NSCLC M REHEFN LRI EHEIRBHNE L TitS

%, [FIR, @R TEEARSGRGEEXKAESE /N ITV, PTV HE2—FikR
[62]. KAEFERAGRE#EIA A2 SBRT A MR, PRk 2 [ B AL 3
HVE T FERIIFIBE[61]. H AT R A S &EF 7E SBRT 5 % & 1877 HIBK & [63-
65]. FET SFBEARRAEIRERE L AMN TSR RE RN, Fi
SBRT /5 & 5 BF A1 ) 505 14 i R 45 A A R 0T 5 S M B 41 B A 5 B A U Y
[66]. NI R 5> BT F648 5 RV T B8] LUK 21 B BRI EAE T 10Gy, #IER
/NIRRT (SCLC) &An#EIRIT T E, R T /KRBT i R4S, F
MALEBE. ARBEHANERRKTSE, A8 RGEKMNE. {8 YsuyjinoK %A
MARIIE VIS, V20, V30 LLRIEFHARIFRIEREZRE (NTCP) RIEANM
HESERT+HT RRRAERXRKRKTMAR, AT FEMRSEHF X
(60Gy/30f/6w), NNEFBHE| (45Gy/30f3w) F | EE RP K4 FEFEK[67].
RGBT B ER R R EMKREE K 2.
5. JEFBAARR TR B R
REFBHREAZN KRG TR EEBWER, RTLTHMENTER
[12], BEHRME —RIFEERRENEEREREE ST, FEEELEKX
EZHMMOEFR]. BRAEFHES, BUTERETILE TGF-B1 /K-F[68]+
F¢65¥K¥W%M\ﬁ%ﬁﬁfﬁﬁﬂhm%ﬁﬁﬁ&ﬂﬁﬁ%ﬂﬁﬂﬁﬁ
PR U 2 2 B £ TR A F . Tucker SL 2 A Xt 3D-CRT H AR R WE 4
5Bt R M REHRTTRER, RURE 2/MMFITNFE. 3HK 4 HRS
FEAE F T3 it 3 2 F S B 5 SRR [RUBU HE % R A R AN, BIX—Z5 R ATRE
T3 2 BRESHFESE FATEH BED ARKMENR, HAEHMHERNE
(Der) A% MLD fifi % & 4 T BE /1 FE5R([71]. BUT AT F AR B 5B & KBUH
MRt % & AEEMK, RJG 3D-CRT HBIEUT RS MR REBES T RER
BEBUT & (16%%F 9%), BLVFAHA LN 5 & i % 68 71 B F ARAE £ At AR T
WA, FEFRMEANRERNEFREBE G SHARRGRHERREAX
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[14], EREHBBUT SRR EEEXRZCMBER D>, EEAMAS

5E o
6. Z BT ES O MEEHIE

OGS MIGERREY), ALOZEMINGETE T RANFZEIHIE
mfm SN KE S F &, BEFBCLIERMEMAM . B ORI 51—
RyER, BF: D OEBH. SHEOER. LEFENL. BERLER;
2) LREAENTWEIIRERER; 3) EFMEONEL; 4) RN
EFLABRI; 5) KMEHHE; 6) 5 RAENEERT. FRB/NRSTHELE
W REESR, HPUOLEREER, RAANAERELEAEREH. O
RS2 B RSB & R S R TR . Geis B HER T LR BN EAE
UL AR, RS R A B ALEI M LR Eh T E S R R A O ThEEA
SNSRI E KA E. FIIRERG[72]. Hob, B HERTIRG IR E 24 R
SRFALNIE RN . X —F Ul 8 LM N T RE X 740 AN 38— F00 it [7] B 5% 21 BR
STHIZEAL E . Novakova-Jiresova A %18 15 X 5B AN [E] X 35 E AR FR Al 4 2R 0
Bt FR ST AR ST SR ST RO R /T A T 40, Lo B ST S5 MO P R 9 45 4
MR ERIFEERRZ, TS ARTR R YRR X 38U 4 2R &0 i RS XK
A ThEE I e B 55, XEB I AL & Mg Dt TR RER S .
Bt OB FF IR U MR T Be M ML R R, EEH AKX —ERER
fiThae I EE M E R, EoEARN T KE 8 fhE 52 RS Th 88 ) &2
YER1R/N49]. Luijk PV S54932 .0 il BX & FE SR 5 B0E 7= & 1) 0T A4 4
RN, HREBRKRSALA: OFE+25%FHSR . O+ S0% e X 3 it
20, O HE+S0%XUA MU T . S0%AHH LN, BEFIEN 16-21Gy. HAREEK K
PRIFIR AR AR A AT D RETEAT, &R ERBUTIE 6-12 A X RIFIRME Mk,
L AR B & XA S s (4 B 7 PR R A = B B X, BRI B INZA K
RRARASHREE, EFHRFRIEER (NTCP) MFIEMHMEEF, O
REBR& XU AMI T RS T N & | e, S0%3IY R NFE (EDSO) &IK,
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H 173Gy, B S XUt SMUT EDS0 4 19Gy[73]. &7~ 5% B 5 B & 85 n

TR M i H 4 7 B FE E SRR AR R 5 R AR B BIME . van Luijk P it — 0t
5T R X S8 [ 4 AR B 4 4R 00 I 52 [ 5 2 R i L U R A 4% e A o)
%, ZMRERUN OISR 5 EMME & IIREMRE, RIS E O RHRA
FE RSB T it 52 FRL ST B4R AR, il 5% BR A AR k2D T 38 ot O BE VR PPAE - i
PRAJF 5T o JIE BE B 07 B S8 U M 32 405 R £ 2R 44%, Cox MR TL R0
A& FHRE B B A R M iR R A FR R AE R EE R 2.58(74].
7.JBUR it 5% £ 12 T A0 TR

B ISCERAT A B AT ARRBOTEART, EREBNERRAERKS
7E 13%—14%, NHISCERE IR 30%FIRER MU Rl 2 R A28, IV BE TR 4 A
REATHESIBIT, FET-ZRIT 100%, F ik RP BITRER 2 B 51 B30T st 7
WMEMM B Z —. RPRAERMZTN RP WEEERE, REKIRPHH
ERE™ERP WREE, CHFEZMAKRER RPHRMEAR. Manus M FA
B 5T A 8 FDG-PET £ 7~ NSCLC 1T B &80T /& A R B R AL T CT[75]. BE
JERR R A U7 AT B 4R FDG 3% BUE I 508 5 6 K0T & K 4E RP K™
EREZEMXRFEITRIE, 4R ERET/E FDG REUA R IS5 BU7 # EE
BB ZIBB0T [ERETT #AE] RP FRE A X, #|IAFENTNN FDG-PET AMUA]
T RP =EREEMEZWRIFA, &nl T H B RP B FH X8 B BUR K RS
[76]. RAGERYE RP MR EE EEERTERNFHATH —ELEASTES N
TRftERm T ARRAEFERRP F, HBUTENHST NO FE#E, BELHR
BT 2 R4 RP B[R] (8] 4G . iF BA JB0PT A (R A A HH <L NO 7K SE T 48 iR )
MUER T B P RP & & R R B B 5 —F BL[77, 78] MLyt SPECT A#4
A4 4 CT 0] 4y 5 B/n MR FE S ThRERX, DMERBUT oF R0 8 AT se @t 7F
ThEEX M T B KR AR A Th Re[S2]. M B R M . [RIB BRSERT & 3F
AE S B ThEERIE G HLFI = EREH A —F, SPECT @A R
AKX S ERAEMALR, BEFEBOTILR, WHBREIIGHESNE. &
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T B B AR KRB K AT AE[79] . Lavrenkov K 2 A 7EBUT RUA A
SPECT £ A BB ThEEMIMMALR (Thaeht FL), 7EFERREZ It
fEZERE 4 SPECT E78 FL 48 T IMRT A 3 4F {97 FL 7] i 4 = 48 X 57
E[80]. Fox J % AR KB RP HAEIIF o M kL 40 i 38 1 B4 5177 Sivelestat 7
rh T A B RA L Rl F CXC AR TR DF2156A 78 RP Va7 FRIMEH X BLeT &
A FEIR BT 5 A R R MR UL R L R B IRE e . PR KA £,
EHREMERP BAR; MEETELEEENER-13 (IL-13) KFRBEBN T
FHAF 44k, (BHFRRE T E AR BAEFL81]. I Kok FH L EMHIH
(ACED #EiI#4'E&£-MEEKE (RAS) R%, BOHMEKETFR (TGF-
B) Ky, AN MBI 7%, M SRR 5 2k 5 | ) i 8 R A0 & P
B R NG . AECIS RP MEEFHBIEM, A ACEI2 ELL L RP
RERK 2%, TREAEREEN 11%, EEB>T0IABTX—ERFHE
(16%XF 2%) [82]. 12 Wang HE AR B =% BEMAR KSR AN
ACEI F#{i€ RP KA H) B EME[83].
8./

fif V5-V30 2Bk B # R U AT R R AR B ARE R, RESH
KRG ESR . FERIHTHEEASERT /M & HE X ST 4R 47 B AT 4
BHATH—B, SHRAFRETERSHERERNRER L —, BifiZhE
A B W SR R R A I VE AN AT BB o 55 Foh A 40 2 b 0 2 AR TS S AP il R
RAEMBAUA S EABRNFEE BN, OEZRN SRR ENEER
WRBER, EHXHEAT+2HH. H5 BiRACEMAERSIEELL
A2 BT M A 8 R A O TR AR R BRI 7 TR L A R U0 R o %0
KM 2 AT R E AR AR BE E R R £ R R ERENRR, MRRT
TSR A il 8 R A B0 Co B PR 17U 2 o
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