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[ Abstract ] Background and objective With the rapid development of technology, stereotactic radiotherapy has
been widely used. In a cohort of medically operable non-small cell lung cancer patients receiving stereotactic body radiation
therapy (SBRT) survival rates “potentially equivalent to those of surgery” have been reported. Removing the field flattening
filter, Clinac is capable of delivering dose rates much higher than conventional linac as well as reducing the treatment time. The
goals of this work were to report safety and efficacy of SBRT treatment using a flattening filter-free model for non-small cell
lung cancer (NSCLC) with small lesions. Methods From December 2011 to December 2013, 31 NSCLC patients who were
T1-2NOMO, solitary pulmonary recurrence after surgery, and stage IV with oligo metastasis were enrolled, receiving SBRT
treatment (60 Gy/8 f or 48 Gy/4 f) applying a flattening filter-free model. Results Compared with conventional technique, flat-
tening filter-free model shortened the treating time with equivalent target dose and normal tissue dose. The median follow-up
time is 19.4 mo. The 1-yr local control, regional control, distant control, progression free survival and overall survival rates were
96.8%, 96.8%, 83.9%, 77.4% and 96.8%. The most common side effects were radiation pneumonitis (29% grade 1, 3.2% grade
2) and chest pain (12.9% grade 1, 6.5% grade 2). Conclusion The use of flattening filter-free model in SBRT for small lesions of
NSCLC patients is safe and effective. Long time follow-up and additional studies are still needed to validate our conclusions.
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# (local control, LC) | XI5 #% il (regional control, RC) |
TG A GRS P 2R (distant control, DC) | JoFHi i B %
(progression free survival, PES) | MAE/£% (overall survival,
OS) . Jay R W ae XAy CTUE S (19 5 742 E Jé B PE T 42 /18
SUVIR KIEHUE>S, 806/ HJFPET/CT - [a]—ifi - Py i 3
BT v o =14 N ¥ 1V G2 B Nk S
SERE IR PRtk L 4t . X B A A Ol B S
ERREE) B, XTI BERE R AL, SR ZUE IR IR . T
P I SIS TR SR T Tk FY 22 5 o % HY

7 1 31BINSCLCRHER/ MRkt B E B IR R A
Tab 1 Clinical characteristics of 31 NSCLC patients with small lung lesions

SAAEIIRLE SCA AT TG H A 2 R 7 H 55T
T H M, FEAR BT AT AEE 5 A A7 ) B R AR
Tl sz R 422 55 [ E R s SEF 98 I (National Cancer Institute,
NCI) il & i # F A R B g5 A4 PE A AR i (Common
Terminology Criteria for Adverse Events, CTCAE ) 3.0t 4< )
SrRIATIE . HHLC | RC | FE S b o SR H AR,
DC. PFS, OS IR ML AR

L4 Giiteedi BraBEias v In e BTy, 248N R
FUR, 24E-SE N6 1R, GeitRHISPSS 13.051fF,

Clinical characteristic n Percentage
Gender

Male 17 54.8%

Female 14 45.2%
Age (yr)

<70 16 51.6%

>70 15 48.4%
Pathology type

Squamous cell carcinoma 10 32.2%

Adenocarcinoma 18 58.1%

Large cell carcinoma 3 9.7%
Diameter of the lesions

<3cm 20 64.5%

3cm-5cm 9 29.0%

>5cm’ 2 6.5%
Stage

T1-T2NOMO 15 48.4%

Solitary pulmonary recurrence after surgery 6 19.4%

Stage IV with oligo metastasis 10 32.2%
ECOG performance status

0 8 25.8%

1 21 67.7%

2 2 6.4%
Weight loss

<5% 26 83.9%

>5% 5 16.1%
Dose

60 Gy/8 f 16 51.6%

48 Gy/Af 15 48.4%
Reasons not taking surgery

Refuse 7 22.6%

Not appropriate stage 16 51.6%

Complications 8 25.8%

* Two cases of >5 cm diameter were 5.1 cm and 5.3 cm. NSCLC: non-small cell lung cancer. ECOG: Eastern Cooperative Oncology Group.
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Fig 1 Dose volumn histograms of flattening filter-free (FFF) model and
conventional model with flattening filter of 48 Gy/4 f regimen. IGTV: internal

gross tumor volume; PTV: planning target volume.
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Fig 2 Kaplan-Meier analysis of 31 NSCLC patients receiving flattening filter-
free model SRBT. A: Local control (LC), regional control (RC) and distant
control (DC); B: Overall survival (OS) and progression free survival (PFS).

“ Conventional

HKaplan-Meier =473 M7 (Log-rankik:) 4353t
SILC, RC. MK itk AT i 45, LAP<0.0S
hEFAGE L

2 HR

2.1 FEVIISE] ARUFEVI ] 20144E12 1, H
FIBEVI T 19.4 1, BEVI#£100%.
2.2 YT LR AR SRR IR YT R )
WA S A REALAIDURE SR B 48 Gy/4 fR98
i, S REAEFRRL R B AL A AR T Y
S PG AR ) 5 5 (40 191 L 45, 397 IS 8] P ~F-146.2.8
min (3.5 min-8 min ) 45%4 2£2.93 min (2 min-3.5
min) , HEi2#2E 57 (P=0.00S) , JEH &R
TEAR BRI [E] (R[] B, 38 D) R 45 M IE
A2 i 5 A e B 25 5=, A&
Feze
2.3 EMTRC LUATTIE 34 H B2 AR B
BB CTHHAERE, 2B EPE2SE
fi# (complete response, CR) 1045, 343 2% fift
(partial response, PR) 1545, g kasE (stable
disease, SD) 6], Jo¥Ji ¥ & (progressive
disease, PD) f %, A X (CR+PR) 43 412h
25/31(80.7%)
2.4 BRIEREAAAE BEVIIE1AERS, 235041
o) 1), St R BRI A XA R e
AbFERS o 10515 PRI 1 S AE T . AR LC
RC ., DCH/15°496.8% , 96.8%F183.9% ( 4]
2A) . 14OSHIPFS %73 51| 796.8% F177.4% (&l
2B) .

AP HIXILC . RC, DC ., PES ., OS{S TV AE
FHRAE R 2B, 2 A0 R s A0S 151
ECOGITSy, Ji B AL g2 & 2 K/
J ke B R IR 7 . YT R R A TR T
W&, FCHPES | LC, RC, DCHIAAR B v AH
PR o Ao K A2 RN () i) Xk O S A 3
X, P{E415110.051F10.054 .

T AT R AN [ 20 0T #) B8 A T A
I3 M. BEVT W LAEI, 154] T1-2NOMO 5 & 11
NSCLCH 1 H B %, JCAET St 645
ARIGINSE I K B i B2 B b e 7%, Tost
TR ). 10TV I A ZE L RS i A 151 XA

000000
www.lungca.org



o il g 2k 201 54FE5 S 18 55 s 1)

Chin J Lung Cancer, May 2015, Vol.18, No.5

* 305 -

K, 3PS HpflseT (3R2) .
2.5 TR 605 R B LR A W e, ARSI A
PSR, L5 R kL R M DA, 251 i/ NRDARR, R T2
097, USRI IEH . = T3 e a2z | 0 A T AL IE Rl
FORi A6, 45 FRGE B AR, BIR SRR TR IR 301
JE R M2 O P B A A R, P PR AR, TR AE
097, WOT IR 2J8-4 K . 9B B LEE RS PRt 2, 3597
S AT CTIN B UL 2% JA FBI AT 0 VB RS B 2R, ST
WKL R IR PRI ME SR, Ak SRR U LS IS S 4 Wl
I, O R AP HEE R 107 IR R L 76 gl
UL, MERCT R WHE 5, B2 i 48, 28
BRI IR R Lo BN, 20912 8 0 7 2 i ok
FRLMAEVRTT, Ho Il Az i A e Wi BB, Joss
B, 22 AR PIREARIER o KIIL, AR 1407 | Ok
WS8RSR R AR B O R (353) o
SRR RN R PRI T R R
By RIS A PRSP, SR ML ST A SRR

3 it

Ui IR S PR | AV I A, BT R S 2 S B R
JartB i 2 b HEAF AR REATG . DRI B AR R B, B
R A ERR D SBRT YY1, A 25 52 i g A=
P75, R IE N AR E i, SR w2, &
NSCLCH, SBRTIE M TRIMEE, I EAES 2SS

%2 FRTAMTERER. X, ELEBIEHENDETE
Tab 2 Subgroup analysis of one year LC, RC, DC and OS rates
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BIRE, ML L I H GT VAR S A3 FIIGTV,
KHMCTV, F B ER T EHT I ERCE R RO
e, ALK E A R E s S DR BN R, DAV S
ARSI . & EFRAT T LA 748 Gy/4 f, TiiHH S AL
AR TR A e B T 32 0 A B, 45 7 TR UGRI e/
160 Gy/8 f T %

FATH L IR R, R KA 2 L A 1 e pe XK Wi 4
L TIRYTETE], BRI EAR Y, HAREMIER H 2w,
PIFET19.40H o 16T7 )5 31 H AT A 1 2 W22 fif 5k 5]
80.7% . Z Gk PREEE B EA AR S 4n /M3, 1R 2
AR HETICREEFE AN IR K . 1FEHILC, RC, DC,
PESHIOSHKA1H]°496.8% . 96.8% . 83.9% . 77.4%#1196.8% ., B
RIS AT T 52 8RS T I e

AT, FRE SRR S A R T—
BEATERUL 0N S8 A R R 048w, g
FEIG T R ARSI A R ATBFFE 42 5 Z AN TR A Ao
Verbakel %" FLAZ T = FOR AR G FERETE AL, 435008

Subgroup n LC RC DC 0s
T1-T2NOMO 15 14 (93.3%) 15 (100.0%) 15 (100.0%) 15 (100.0%)
Solitary pulmonary recurrence after surgery 6 6(100.0%) 6(100.0%) 4 (66.7%) 6(100.0%)
Stage IV with oligo metastasis 10 10 (100.0%) 9(90.0%) 7 (70.0%) 9 (90.0%)
% 3 3B BEEEI R
Tab 3 Adverse events of 31 NSCLC patients with small lung lesions
Adverse events Gradel Gradell Grade lll Grade IV
Bone marrow suppression 6 (19.4%)
Fatigue 2 (6.5%) 1(3.2%)
Gastrointestinal side effects 4(12.9%)
Radiation esophagitis 3(9.7%) 1(3.2%)
Radiation pneumonitis 9 (29.0%) 1(3.2%)
Chest pain 4 (12.9%) 2 (6.5%)
Skin reaction 3(9.7%)
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