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SUMMARY

I. Project Title

The Development of Radiotherapeutic Clinical technique

II.

II1.

> O DN =

IV,

1.

Objectives and Significance of the study

Radiation therapy is one of treatment modalities to treat cancer patients
and has expanded the role for cancer treatment. Above 50% and 20-30% of
cancer patents received radiation therapy during treatment course in
America and Korea, respectively. The objective of this study was to develop
techniques for increasing therapeutic gain of radiation therapy to increase
tumor control rate and survival rate in cancer patient.

Scope and Contents of the Study

Conformal radiotherapy technique

Development of intraoperative brachytherapy applicator

Radiosensitizer for hepatoma in tumor model .

Development of DB for radiation treatment facility and treatment result by
internet

Study to reduce radiation pneumonitis

Results of Study

Clinical protocol for 3-D conformal radiation therapy for Non small cell
lung cancer, breast cancer and head and neck cancer including
nasopharyngeal cancer,

Development of intraoperative applicator for orbital cancer, cervix
cancer, nasopharyngeal cancer and application for patients

Development of effective radiosensitizer for HCC in animal model
Construction of program to get the information for radiation treatment
structure by internet '

Method to reduce radiation pneumonitis in animal model

V. Utilizing Plan of the Results of the Study

1.

2.

3.

The tumor cure rate will increase through  application of this technique
during treatment of cancer patients

This animal model will be used in research basis for development of new
drug

Patterns of care study in Korea started on the base of this data,
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3-D conformal IMRT

Trial 2
Trial 1
Pot POL. *ISOCENTER” = 7034.83 by

1 “ISOLENTER" . POI, “IGOCENTER® =

Fig. 1. Isodose distributions of 3-D conformal and IMRT plans for nasopharyngeal

cancer. Axial(a), sagittal(b) and coronal(c) planes
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Fig. 2. Tumor control probability of nasopharyngeal cancer for prescribed doses

for 3D conformal and IMRT plans
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Flow sheet of study design.

1. 2D-Simulation

2. 1st Planning C]

3. Design ol Compensator
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5. 3D Treatment Planning

e o 5 1 Organ Dl"awlng

12




Fig. 5. Flow sheet of study design. A & B, 2D-simulation film, C, Bolus design
sheet. D, Individualized custom bolus. E, Application of Individualized Custom
Bolus over the Patient’s Chest Wall. F, Organ drawing manual in ADAC-Pinnacle®
G, Actual organ drawing in one axial CT cut. H, 3D reconstruction of
catheter(medial: green line, lateral; blue line) drawn by wireframe method. I,
Reconstruction of the patient at same beam’s eye view, J, Fusion of catheter
line and the patient. K & L, Manual block digitizing for the photon and electron
beam, M, Reconstruction of a patient with overlying individualized custom bolus
at anterior view. N, Exact field matching between the photon beam{green color

wash) and electron beam(red color wash) field.
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Fig. 6. The isodose line distribution of No,8 patient with left side
breast cancer, A & B, Axial images without & with compensator
respectively, C & D, Sagittal images without & with compensator
respectively. Line color vs % dose : red 100%, green 95%, greyscale

90%, yellow 80%, skyblue 70%, blue 50%, forest 20%.
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Fig. 7. The isodose distribution of No.7 patient with right side breast
cancer. A & B, Axial images without & with compensator
respectively. C & D, Sagital images without & with compensator
respectively. Line color vs % dose : red 100%, green 95%,

greyscale 90%, yellow 80%, skyblue 70%, blue 50%, forest 20%.
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Fig. 8. The comparison of DVHs between with and without compensators, A,C
& E, DVH in a patient with Rt side breast cancer(No. 7). B,D & F,
DVH in a patient with Lt side breast cancer(No, 8). A & B, DVH of

the ipsilateral lung. C & D, DVH of the contralateral lung. E & F,
DVH of the heart.
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Table 1. NTCPs of the Normal Tissues(%)
Patient Ipsilateral lung Contralateral lung Heart

No A B A B A B

1 67.0 25.0 0.0 0.0 0.0 0.0
2 68.0 45.0 0.0 0.0 0.0 0.0
3 90.0 56.0 0.0 0.0 0.0 0.0
4 69.0 32.2 0.0 0.0 0.0 0.0
5 92.0 55.0 0.0 0.0 0.0 0.0
6 75.0 21.0 0.0 0.0 0.0 0.0
7 94.0 45.0 0.0 0.0 0.0 0.0
8 77.0 37.0 0.0 0.0 0.0 0.0
9 92.0 77.0 0.0 0.0 0.0 0.0
10 78.0 54.0 0.0 0.0 0.0 0.0

A:twithout compensator, B:with compensator
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NTCPs of the ipsilateral lung in case of assuming the delivery of each

Table 2.

(%)

photon and electron beam alone with or without compensator

All beams(P+E)

Electron beam Alone

Photo beam

Patient

Alone

No.,

25.0

67.0

0.0

0.0
1.0
4.0

0.0

1.0
1.0
1.0

6.0

45.0

68.0

0.0

56.0

90.0

0.0

32.2

69.0

0.0
0.0

55.0

92.0

0.0
0.0

10.0

11.0

0.0 75.0 51.0
0.0

0.0
0.0

10.0

45.0

94.0

1.0
5.0

10.0

37.0

77.0

0.0

0.0
0.0

77.0

92.0

54.0

78.0

10
A:without compensator, B:with compensator.
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Table 3. Dose Statistics of the ipsilateral lung and heart

Pts Mean Dose Max. dose Min, Dose Vso Vs
No. A B A B A B A B A B
1 24.5 20.5 73.5 75.6 1,55 1,72 49.8 39.0 153 7.5
2 25.6 22.9 69.5 77.4 1.81 1.53 51.9 44,9 13.0 9.6
3 29.4 243 65.3 71.4 1.90 1.86 58.5 48.0 17.5 11.3
Ipsi- 4 25.7 21.4 68.5 65.3 1.81 2.03 50.8 42.0 15.4 7.4
lateral 5 29.8 24.2 67.8 69.5 1.78 1.69 58.5 47.6 21.7 10.1
lung 6 26.4 23.5 68.5 70.7 1.71 1.78 51.9 44.3 16.5 15.2
7 30.5 23.0 75.3 75.2 1.85 0.31 60.2 45.7 27.4 13.1
8 26.8 21.9 68.4 76.7 1.81 1.73 52.3 40.7 18.5 13.0
9 30.1 27.0 70.0 71.4 3.06 2.77 59.5 52.1 14.4 13.4
10 26.9 24.0 68.9 65.7 1.86 1.85 54.1 48.4 14.7 9.2
1 10.6 8.2 54.1 50.3 1.09 1.40 14.7 9.1 1.8 0.0
2 3.9 4.6 40.4 39.4 0.8 086 1.1 1.0 0.0 0.0
3 .9 4.0 43.8 42,4 0,94 0.93 2.2 1.7 0.0 0.0
4 15.2 10.8 60.0 62.0 1.64 1.91 24.1 14.7 10.5 3.1
Heart 5 4.3 8.8 58.1 52.0 1.65 1.47 22.1 10.5 8.6 0.3
6 10.4 9.3 53.5 60.7 1.18 1.77 13.9 11.0 3.5 1.9
7 5.8 4.0 48.8 34.9 1.45 0.98 6.5 0.1 0.2 0.0
8 13.1 8.2 54.6 58.4 1.42 1.55 20.2 .7 6.6 5.7
9 28.4 20.3 60.1 59.5 2.32 2.55 52.6 34.8 28.4 10.4
10 8.9 7.3 63.1 55,0 1,52 1.52 10.3 6.5 1.3 0.1

A'without compensator, B:with compensator,
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L FREEE U2 BAE S FEEAAA A
- 200045 AFolM fURESES W /AP 2089 A A+E FIIH
EE Y EES @5t o] B WES AL EE 7Y EES
ol g&ste] F& HAAA HdAE FHE ol BEtH(Fig. 9.).

Lateral

HodAe] 284
TE BAAY BEAEE FHdy] fste]l & G 2Y A Zol] gt 1084
RS A ZTELEAAE L 21 7E H7] BEAA multistatic field(forward

IMRT)SHe] M E 339l A EAY BN B3 Austach B4 A3 B 1004 A4
! 1039) BxbE 3ol Ak BXe) FUiol dAe B

= : dom 3oL (Bt
1,46) 238 atsiget. & BE U3 vlsy gu SRl E B8 B
: a ° #ag

T

g Fegoy HMzF BEI AR w 28R] 92 FAXEAE 71EY M7 B
AR 53t Hek EXE Hor) E3F forward IMRTE}F & 4= 9= multistatic
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Table 4. WAMA® X2 F88 T vla &4 &
B2 PTV wedge AME-A] 2R AN AR Multistatic fields §AH%

Volume Vs ‘\f>105Jr DII* Dumx Vs Vsies DIT  Duax  Ves  Vsios DII Dmax

1 340.3 8.9 8.8 17.7 113.8 22.2 0.0 22.2 106.5 10.7 2.6 13.3 111.2
2 359.2 3.3 21.8 25.1 115.6 10.4 13.0 23.4 110.5 3.3 9.0 12.3 111.1
3 483.1 5.0 16.8 21.8 113.1 5.7 13.3 18.9 111.1 6.9 3.8 10.7 110.4
4 740.9 4.5 26.4 30.9 115.8 12.0 23.6 35.6 118.7 4.4 1.3 5.7 109.1
5 238.7 5.0 10.2 15.2 109.2 5.3 8.7 14.1 113.0 5.2 0.6 5.8 107.5
6 389.2 4.0 16.3 20.3 113.2 17.9 8.5 26.4 113.7 4.6 4.0 8.6 108.6
7 395.3 3.8 28.2 32.0111.8 6.2 7.8 14.0 113.0 5.8 3.7 9.5 107.6
8 475.0 4.1 20.4 24.5113.1 5.9 4.2 10.1 114.3 5.7 55 11.2 110.0
9 402.0 1.7 31.9 33.6 116.1 4.0 16.7 20.7 122.6 2.8 2.7 5.5 107.3
10 401.1 4.4 10.6 15,0 114.9 7.0 6.2 13.2 111.0 6.7 1.0 7.7 106.8
Mean 4.5 19.5 23.6 113.7 9.7 10.2 19.9 113.4 5.6 3.4 90.0 109.0
S.D 1.8 7.7 6.8 2.1 6.1 6.7 7.6 46 2.2 2.5 2.8 1.6

Vos © AMAEE) 95% o|stel WA G W PTVE] WE S
ToVoios ¢ A A REY] 105% o] 4] WA E W= PTVY WES,
¥ DII: Dose Inhomogeneity Index= Ves + Vsios , $§Dpax? PTV o] |t ek,

(1) Multistatic field AF22] &LA : Multistatic field W2 A% 10
3] 73"?""“*’] BI—}\].}\-]EE Hng] :prolklo] 6b\l-5:,]o-n;]. 601:/\01-3] 261
12| ( DII: Dose Inhomogeneity Index)7} ¥4 4.4, Ftj 25.
whabA Multistatic field WL BE {3 HAxIEAA
A wHog Hylyl "l vl X FZ 7ol o] W
H2E X E85t22 & uwjol= multileaf clollimatorE AME-She=
blockS A3l A BT XA BA|7F gh=o] 23 L Zolt}
(2) wetd 3xbd=ol AYE e FLEAAY A HES EI|stn
forvard TVRT W08 AUz} Q4 808 A7 A

td
0

EN
mo

£ o ¥ Mr o —
%

ol
o
(g "
oY,
o>
- Q|
i
N
s,

4. ARz B2 Az
Carbon fiberS AHg3te] FAY 13§ FXNE Astes 4e4e ABAS

(Fig. 10.).
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Table 5. WAMM £3443} JHE sfolu} Srjole] T

Transmission Factor

Setup : F.S 10X10, SPD 150 cm, MU 200

Pillow B
Energy Pillow Plastic
head(4 cm) neck(6 em) mean head neck mean
4 MV 0.96 0.94 0.95 1 1 1
6 MV 0.97 0.94 0.95 1 1 1
Device )
Energy Acrylic 8 mm Carbon fiber 4 mm + Gap 6 mm
4 MV 0.96 0.99
6 MV 0.96 0.99
Total Tray Factor
Energy Acrylic 8 mm Carbon fiber
4 MV 0.91 0.99
6 MV 0.91 0.99
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5. 3xIY A ZHA R A& T
7} 3xpd ZApH 3ol g/ T
(1) 32} =ApH 2ol /A

L ol
(7h) bl dAzAbE Y] Ao d8e T AEox
|

(2h) 3apsdollA zAbH ] ®71ZHe th&at 2ol &% A4S lo( degree)E
23shA] =F @ slo]opgict,
9 = ( GXZ + 8y2 + 822)1/2

(A}) 32kl =Abd el /A ZEEZ L they P
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CLINAC Room No. 2002,
A4 20008 W 2ol =} Q1
iz} 3 2% Q1

Item Test Tolerance Result

Collimator Imm
Gantry Imm
olsocenter i 2
Laser (lat,ceiling) Imm
SSD(optic distance, measurement) 1mm
Rotation angle indicator(mea.dig.mech.) 1°

Fields Field size & symetry 1mm
matching (measure, light | digital ,mechanic)

Field angles 1°

Couch top sag & Couch move accurcy 2mm

MIL.C fields shaper 2 mm

Block cutter 2mm

Isocenter coincidence 2mm
(Gantry. Collimator. Couch)

Light/ Asymmetric jaw matching Imm
Radiation |Ridged scaler accuracy 1mm
coincidence |Block field coincidence 2mm

MLC fields coincidence 2mm
Scalar/ recticle 2mm
X-Sim/CT- Sim matching 1mm
.. . (center, fields, shielding)
Slrrég}gir:lon CT-Sim/TPS image coincidence 2mm
i Scalar and magnification 2mm
Angle distortion 1°
Immobilizer loose
e Head & neck Imm

Immobilizatio Abdomen omm
n & setup Other !

(Rerr or TPS/Verification film coincidence

andom Isocenter (x lane) 2

error) - %Y.z plane mm
Fields distorted angles 1
Conformed field matching 2mm

Total Isocenter(3D) 2mm

Accuracy for |Fields distortion(3D) 2°
3-D image |Conformal field matching 2mm

Linac graphy film 1.5/80cGy

Field Gamma Image quality

S Optic density 05-25
verfication o
film and tools Contrasj: 60%
Resolution 2lp/mm
Phantom accuracy 2mm

Conclusion
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6. A=z WAPI A & (IMRT)
7). e A wIAAAE QC/0A TEEZS 243K Table 6. )

Table 6. ZE & &

A. General QC/QA program for iIMRT QC

- QC on the chain of IMRT process steps
Member Education and Training Program QA
- IMRT equipment & Linac Calibration
MLC QA ( leaf position, leaf leakage etc..)
B. Pre-clinical & On treatment QA program

1) Patient immobilization method

- Aquaplast Mask

- Bite-Block Head-Fixation

- Body Cast

2) Verification of leaf-sequence files

- Beam Imaging System/Film/ EPID measurement
- Intensity map recalculation with independent
software : leaf seguencing — Intensity map reconstruction

3) Verification of monitor units

- measurement with IC for phantom plan

- Independent MU calculation program
4) Verification of dose distributions

- Measurement with film for ( acrylic ) phantom plan

- Measurement with WBIS for (water) phantom plan
5) Isocenter & set up verification

- Generating DRRs on ACQSIM

- Anterior & Lateral Isocenter verification ( Portal film, EPID )
6) Treatment field ( MLC boundary) verification
7) Print out a picture of the first MLC segment for each field
C. Patient Scheduling
- As a Special Procedure
- Physician and Physicist Coordination
- 30- 45 minutes of Accelerator Time

29



(1) ZE2E YAAAE ZAY H4eR3 (A¥71579 a4 2 A4 H7t

A W A2 HRAE). R A A, YA survey, AR o] 34, 3}
of thiet ZIAXA IdHFY Ald dA ¢ Wad wo] (Facility planning and
Radiation Protection), E&®| 7| A& isocenter, WAFM isocenter, X] & table, beam
modifiergol it 217}, Walkd EAF(BEE, i E, ouyx], ZUH Ay

4, AP, IR, XH o, Feldold T SUFFA B4 5o A4

il

(Acceptance test),” Mz} %A A} (data commissioning), W& Zu]|E o[L3}o] Al
HAA A 2E AWIAL & of Yoyt RE RS $3st] B2 WHEAL, B3}
ABAY Bl dYsle BT ARay, FF A A2EH, 27 240 =}
BE5%, 29 d¥HIL A A8, F&7 SSD5LE U 4= 9. ol Table 7.9

]
ZE2E PAUA RPN A2, 37, 4, A% P PIAE AN

Table 7. Z=Rd wWIAlHMXEAIX]2] A=Ue] 2R

T
Linear Accderator Daﬂy QA Sheet
77 Linear_Accelerator Weekly QA Sheet

F2 Jne: Linear Accelerator Monthly QA Sheet
z7 as Linear Accelerator Annually QA Sheet
1. 2H
A Y \ amaw &% Py [y DATE : 200 .
- SYURBME 1 BNEAY B *A A4SE s$3a9 ES Ry
r RNV + QoYX FAHY . smaay 1 UAY EF A%
- E2iojolel FEDM » DX B - gaaja - MRWEE 1%
« RETH ONOFF _ ama . Proile
v oASK R CXW BAE [-SHERT T, - oEs 2%
. HY-B4E A . zam 201 a8 © _mus 3%
2 BH XY MY + ERiojolef - WEE 10 mm
- 2 wad #% gn YoE Z tauNRNE
ws | LAY ON/CH 281K = ST (Ganty) . Dojux @R - EAE faotpr 3%
= MUIMLZ % Cose rmte & ~ | o DeuE BRI = Tray, weoge factor 1%
- gz g 2 AF [ MRy . mas . B 0%
= Zhs el E8E - & « TSE8 10 %
c EREE Y BT PR - s 5%
YIS W W EN * MLC HH . 20X BT (0 g |3 aEpH
B ERE P « Dojdx MA (Do) » HIYARN (ZEY SUE N24) zs
3 SIHEYY YK . ags STV
3 HEYe By - MUY, MU 2 10 %
« BZ BAI (Crose o N ER TN 2%
- KEY A2 W R CL T . Ty, weope WS - ABUTE 10 %
- BE N ¥E + Rk (Ganty) . MR ZNE @S - YUY 10 %
+ HE¥a - ZABUAW WA s 2EN W
- doid W YN P - VY, MAY HE
. Zag ) - olux we
« Beam stonner - Tay, wedoe ZAIE HE
¢ WS S8 YA
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Table 8. HEZEH YAIXNEAE 2] A Z2EF
X E YA EA M &l
Date:
Name:
RT Num.
Unit Num:
Zu| WE
0.015 cc Pin Point Chamber
UNIDOS S/N 11055 PTW Z 7| A|
A 1) Set-up the phantom/ion chamber/electrometer as required.
2) Check the electrometer settings: Back panel- 100% or 300v bias, positive or negative
polarity. Front panel- Function: 10A-8C, Range: 20, Units: N//A, Current Suppress: OFF
3) Obtain a minimum of 4 readings with a 10 cm x 10 cm field, 100 mu. Each reading should
be 2.000 +/- 10%.
Readings significantly different from 2.000 indicate something is wrong, either with
the accelerator or the set-up.
As well, open beam readings should be stable within +/- 0.5%. Do not continue
if these conditions are not met.
The average of the readings and the calibration will be calculated automatically.
Calibration = TPR / (Average Open Beam Reading)
4) For each field to be measured, enter the expected dose and mean DVA as calculated
by CORVUS in Table 2.
5) Obtain ion chamber readings for each field and enter into Table 2. The DVH Corrected
Reading, Measured Dose and % Diff will be calculated automatically.
The % Diff value background colour will change colour to reflect the tolerance achieved.
DVH Corrected Reading = (lon Chamber Reading) / (Mean DVH)
Measured Dose (Gy) = Calibration x (DVH Corrected Reading)
6) Sawe this file under a different name (l.e. "patientname” .xlIs)
a2 0% to +/- 2% : ldeal Table 1
+/-2 % to +/- 4% : Acceptable 10x10 Open 1)
> +/- 4% : Not Acceptable 100 mus 2)
3)
4)
Average #DIV/0!
Calibration #DIV/O!
Table 2
From CORVUS DVH
Field Expected Mean DVH |lon Chamber| Corrected Measured % Diff
# Dose (Gy) Readings Reading Dose (Gy)
1 #VALUE! #DIV/0! #DIV/O!
-2 #VALUE! #DIV/0! #DIV/0!
3 #VALUE! #DIV/0! #DIV/0!
4 #VALUE! #DIV/0! #DIV/O!
5 #VALUE! #DIV/0! #DIV/0!
6 #VALUE! #DIV/0! #DIV/0!
7 #VALUE! #DIV/0! #DIV/0!
8 #VALUE! #DIV/0! #DIV/0!
9 #VALUE! #DIV/0! #DIV/O!
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(10) EPIDES o]83%t Exit beam dosimetry &1
}.

EPIDE ©]&3%} Exit Beam Dosimetry:= ¢1o]2l Portal XAtollA] 7]s}8t=a el 31
S9} Dosinetric 121E FAlol slol A ReloNe] M3 RS Uohlt o altt
o mel M EEL 3w w4 e A4 hHe Aesie, FuEmEs FAA
«ZE TI=F stadrh(Fig. 18).

Fig 18. EPIDE ©]£3} Exit beam dosimetry

Foll &t A UL WA A g, 53] ZHFH WA FE3} A2
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ABC(Active breathing control, William Beaumont Hospital Version 3)& A}
ABC S/W= 7t ®lel WBHolA FAlo T A|Zuigtom, 3t FES WBHoA
2 Zyste] ALgstaTH(Fig. 20).

———
25 E7|
U LIITTEIT ]

T3 EFINE o] &3to] 232 o] phantom?] 7H2FE.

: /

Fig. 19,

rO’

Fig. 20. ABC(Active Breathing Control)
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(12) MLC control

compel led breath controlOE—‘?—E‘] 040']7‘] Zt #xle] 35 ABE o]&35}o,
MLCZ} &Rlol= FHQ] xE ulelrtze 33t= MLC AJo] file(leaf sequencing
file)& 2t d3stgdctt. o] & o]&3}o, IMRT W SRS fieldo]A 2ol FHof tjs]

& EAMER S 36Tt

(13) S/W 72t

wZol gl Adeleld Axl #7189 TH A MC SHUS MBI E
2ZES)o|7} Al gle). compelled breathe] Fuo| ALY 2ZESOIE o] &sod,
static MLC T1& 230l EHel 9IX & welled HEHT, 38 94 Ax
AR MO &MU Mo 31y) 93] W o) Wl F7rol WXAALE
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Abe] 2D WA1el 3 Port Plan B} W53 S4¥ Plan@le & 4+ gglom, A2 n
£ oAk oo Y o+ gl& ¢ 4 9t Fig. 213} Fig. 22+ 208} A =9
A7 zlo]E Hole o Muyf EERORE A I Xfol& & 4= ok Wl Ay
°] x|& wW3FS (Contra-lateral Anterior Oblique Field& Table 30% 2| A 3}

Superior&} Inferior ¥ 3Fo] ztzb ZA}SIE=E AE¥S}3l, Ipsi-lateral Posterior
Oblique Field®} Anterior Oblique FieldE& ztz} MEeds}elc]. Wedges Al 7)2] Field
o M Atgsteenm, 2zHe Mzk EXE 93to] CollimatorE FHABI7|= 3SIACh

Fig. 232 AP A X & Fieldd 7jet=o|t}
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(7) A 4351 947
TH4LE WA FoFEbabo A Ro]L (T Simulator(AcQSim, Marconi, USA)o]
A Scan¥t #zA} FH} Zhe H|AE ArjH o T wlE Scan 45 E Zi= Lightspeed
QX/1(GE Medical Systems, Milwaukee, WI)ojA EE3at oAbz} Hl 23} FFo| GTVo
U]i]h FHE B3 o]F o]g3led 6TV AF whdo] ozt 1HL Ba) 2 AFS
£35h= WHE dolRith B 7o) AFR3F AcQSime Marconi 10 Prepimum&
CT Scanner® A}&3% ]—% RO, CT 942 48l A7) 6-727} £AQFH Aoz
ol AL 235 TEF Flo] WS- Aot ol AW ZholA olu] 6TV U]
o TFe] Za7t HAHUE 7FsA4 S AlAbsts Zolth uhHol GE Lightspeed: 0.8
22| Acqusition A|ZbE ZIX B, TF F7]9) 1/2 T 3/1 A7 Yo shLe |4
—’F;Sol 01-?-01"] } A% F97t Lung Apexoll 3t 79} Diaphragmo] ZH 3t 7
4 BEE Table 1104 R.gr).

rl (2

Table 11. GTV Change

. . Margin Margin
CASE AcQSim Lightspeed . .
(X,Y,Z-axis) (Z-axis)
Upper Lobe 52 Acc 48 4cc 1.0mm 2.9mm
Lower Lobe 116.5¢cc 105.1cc 1.6mm 4.8mm

Table 11o]4] R % scan &E7} wlE Lightspeedo]r] £ 5t HAL tlE2A U}
Elvbe Z1& o 4 gtk 2 xfol= Beo) wiep Hxjel 5 W3O T 3-5mm?] x}o]
€ 2Y 4 2tk &, AcQSim of o]n] 3-5 mme) marginol E3Eo] glom ulaa CTV
ot PTVE 2% of o] Z3E mstd 2o Mg 2o 2 A o

o] WHog ZAl A& S48y 79 53 Fale] thshA] Tumor Control
ProbabilityE %ol7] #l3] F2&& ol ¢tomA Mz
Tl 23y L &£57 wE Lightspeed scanner%x
Holth, &, 30-40%2] scano] A 3sI= Eot 103 o
SE ZF BV Y 2 #AL 2& weko s ovE =
2t Table 110]A4 A3t ZiRT} AAEE ¢ & o & Qgg 2|m]3tcH(Fig. 33,
Fig. 34).
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Fig 33. Upperlobeol $]X]3t GIV scanner 2]&4],
2]

AZo] & - AcQSimo] 3L 2%l

Lightspeedo| T},

Y e

Fig 34. Lowerlobeo] £]x]&} GTV?] scanner &]&
. YFEo] £rUl w3l AcQSimo]I REZo]

Lightspeedo] T},
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Fig 352] (a)&} (b)ollAd & &+ 50| (a)&}e] zlo]7} I FoAE B2 AoZ
EAEo] glou} MLCE (a)8} (b) 5o A zj,g 1 overage ﬁm g Ao B o~
olth, ol MLCY} mEe £XYL LEHog 0

gttt & Ao s MLCT} S/WR o E AT &2 oa%ﬂ;l glov}, Alajzt 8
W Interface L& o] HEQ3s}cl.

(10) EPIDE o] &3} Exit beam dosimetry &-7-

Exit beam Dosimetry+ Varian A}2] a-Si500 Armophorus Silicon detectorZ&
AVESte] AAlstodTh A BFE 4-5mu (“cGy) ZRAPSIGen, o] JHoflA a-Siz} A akof
dlgstti= 718 stol AAjstoict. ofel Kol Portal |A4HE o] 83te] Coronal
sectionof thgt A= FXE F@IIATE FFHA FIHE ¢35t U calibration
I AF Fote] AR AFE 2] Aol & WRU thFig. 36).

10

1
3

5

&

%

.

"{_}.

%,

ey

Fig. 36. RTPolA gHE A8 o
3. RTPe}= @] EPID A akoal= MLC] scallop penumbraZ whd st
= A& ¢ + ot

1% Exo} 7k EPID Gl T

iy
X,
014
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(11) sfie] Ak 37t

ventilatorg& ©]|&3le] g 2L =AM oT RAFI= adaptive field
shaping with compelled breath control X|& 7|<o] ZRE| T} o] AL <3,
Tl % mY £3¢L simulated}:= phantom Fig. 37z Zo] Azbsigdth.
ventilatorol &3] B7|7} FEAALE Boizith Ugithshel, Mol @AY WBe|
ol 23t ZHAY FELFL 3 oA ol compelled breathE LIERJST.
o] wfj TFe] F7I2t AEL ventilatore] RA A YolA S5Fes ZAAEH 4 g
arct.
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Zol= phantomE o] &3te], o= 7] 53] 3

=
7} ol
Fig. 41)olld & & ARo]l, TFol 23t A712 Aol oJs) EH npAL Z7}3}
s EHol= FET ol AYE A BshAA FH anatomyoll= 2o
o 4 ek 2y B dAFolA AUH adaptive field
shaping with compelled breath control X|& 7]&& o]&3to] ®o] A2 &AL
whetZbA ste, EA o] midlo] AwE] FolE 4 LS Hyth IF IE 10, 15,

ol
ch (Table 12) &, o|&3t A& 71&& o83 A ZTFo| gt Aeje) Ao} 2
9Th ventilator® Y FFL F7] olFo Al B HWHEY| e, 3T A
Y AR FA] FelE whex] gl wheld ol MWeo] FAT W 29
Aate vt o g ettt 5o 2] o3t XA me 3F AZo] Ayl
° 1.6 mm o]3t2 ZojErh ZA TF 2AL o] 43 ASHW Fg wrEe HA3
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phantom?} &Z]o]&= phantomol] o]-&3+ Zio] Z& AZE UBhEER, itoA AH&o]

-
.
7Fesitte Z& 2d = gloloh

X 8 -"gxl 72  gX /- SHol=

Fig. 38. Film dosimetry, #AZ]
0ol EA Aol iRt filn. A U
-2 F2e] Azpel FUHA Ui, ol

compelled breath controlo] ¢Ate]] A}& 7153HE B ct

X o

adapitve field shaping with

Table 12. REI YA} FAZke] Afo] (mm) @ FFol= Ao ths] A& A3 =y
AERE Az, 7] 2 Al 2% EF npleo]l AT WS AL wfol vl dA

o o

= (mm) SPNI-T
10 3.8
5 8.8
18 7.8

Mg %to|
1.8 2.0
0.0 8.8
2.8 5.0
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(12) MLC control
dynamic delivery X|R& o]&% ull, Varian accelerator dMLC(Varian Medical
Systems, Palo Alto, CA)= leaf sequencing fileoll &J3] ZRZHct} o] file 7+ %
AtHo A ZAME & monitor unite] T}E fractiono A ] MLC leaf RO AMA3] o
Agrch o] &k MLC leaf sequencing filezt 7L21]ﬂ 35 AHRo| ZASlY, static
MLC fileZ} step-and-shoot IMRT field7} EZ 2] &Rl& ulglrtr] ¢J3] RlojeE
ABAZRCL F1Ee] MO fileod N & ZAESY 4, Telw 7 zA@e] meim 1
ZApdol] 2A W(A% fraction) 59 FEE A& €& F gt WA static
MLC file(small filed)e] A-S, Zapwol 6]—L}0]‘3§ ol 3t sjLte] ZAFHE I} 1of A
ste WE T35 IAFz 77 ] 7|Z8to] o8 F-ZA P (sub-field)z} 11
fraction®® 1heglet &, Rlo] A& ZAtEE Feb ZAPHY Ry W3z
A E Auol o5 Zapmo] 2AoMA, THol st B 84U
Qi AIHoew FXols AL X0 FHG3te] wo] RAlFETh theow,
step-and-shoot IMRT field®] MLC file2 X|& XZ}A|7} step-and-shoot 7]&of 2J3) &
# T(segment)Z Up¥lo]x glomg  olefst Zt FE¥olMe] ZaApd Rzl Mz
fraction?] FRE IS <+ g}t 27k BEEL static MLC filed} mpxtrlx| g,

ol

o flo &

> §2 % oo

O

TFol o3 BHY £MU2 wlebrb] 98] thl E-ZAWOE Ud I E-2A
3 A7l Qe UES I

)
g 7HAA "rh 7 Bdela wo] ZAEE Bt o]y &
S% 4 A HArh s, dgsts
otk ZFol o3t EAe) 2ol

_]N

kL L2 FAHSHA WEEHAI] wide FF2 A
2l 7}23519111}. olof whe}, collimator: 90EF 3 AE ¢l 7,
o

(13) S/w 7wt

ol gle AEldA AAl Fr1Hed TF AelE MC Y-S HIA I =
£EZEQo7L pUE Lt o] AXEQolE HAH TF FHo| ZASE=Y, & o
&3lo] static MLC fileo] &F ol E3 ] 9X&E E}E}ﬂ‘:i HE ] Tt

dose rate(MU/min), % monitor units(MU), 2|3 FE&L F7)(s), =(cm),
A2 2]Ato]l 1 EH, step-and-shootZ} dynamic typed] ¥ ZA}E OI%J dagls
o2 ‘MLC-Writer’ a}‘— o] F2] S/WZF 7]& MLC file& A E& MLC fileE "IE 4 9l

th 7I&2 MLC filed YolEo] AJ|oA L 2zt ZAVEY] Rokzt 1 ZapdHo| 2A}
2 W& Uehlle HA¥ fractiond =253} ¢t dose rate, monitor unit, TF
ARERE, AEE WL file oid e & a3t 1 F-Zabde] b Ye
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UES 7R EF A"k F, MLCY leafS2 A2 MLC fileof o) s W
.&4ﬂﬂﬁ~%”ﬂ%e£a:+%1ﬂ mmu
=

2t A iljiL‘ leaf®] 2¢& 3q_u 3t7] ¢35} phantova EQEH 221 ol
ol @AJAZiT). ShAIRE, Al=F 942 wWiEly} 7hssled wtEol Tt A 8Al Qe

=
CCD Ziw|2}E ©]-&3}of, phantomo] MZo] ZF7hE Xih= Wl AHEE dohd 4 g
AU3L, phantomo] 1 X[FE A o U ALE sldct FHA BEYEELE, I o)A
o] Ext 4 MLC7E M2 £l 2A 2QS uiRs A7hS 28 ste] Aakd
2ol A Wol AR g stoc)

Z2IO A2

pro MLC Breath Event, event ;1 dose, dose rate, 7|, AEZL & wi=r}

widget_control, event,top, get_uvalue = info, /no_copy

widget_control, event.id, get_value = buttval

widget_control, info.Dose, get value = Dose
widget_control, info.DR, get_value = DR
widget_control, info,T, get value = T

widget_control, info.L, get_value = L

i+ Change string to number
Dose = float(Dose)

DR = float(DR)

T = float(T)
L = float(L)

case buttval of
'Select MLC File’ : begin
MLC_Reader, Data, FileName
Param_Selector, Data, FieldNum_ar, SegNum, FieldIndex, Segkrac, LeafNum

save, filename = ’'param’, Data, FieldNum ar, SegNum, FieldIndex, SegFrac,
LeafNum, FileName

end
‘Write MLC File’ : begin

restore, filename = 'param’
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MLC Writer, Data, FieldNum_ar, SegNum, FieldIndex, SegFrac,
LeafNum, Dose, DR, T, L, FileName
end
‘Exit’ : exit

endcase
widget control, event.top, set_uvalue = info, /no_copy

end

pro MLC_Breath
device, dec = 0
Base = widget_base(xoffset = 5, yoffset = 5, scr_xsize = 550, scr_ysize = 270,
title = ‘Compelled Breath MLC Writer, AMC V1.0’, space = 3, xpad = 3, ypad = 3)
SelectFile = widget button(Base, xoffset = 30, yoffset = 30, scr_xsize = 120,

scr_ysize = 40, /align_center, value = 'Select MLC File’)
WriteMLC = widget button(Base, xoffset = 30, yoffset = 95, scr_xsize = 120,
scr_ysize = 40, /align_center, value = 'Write MLC File")

ExitPro = widget button(Base, xoffset = 30, yoffset = 160, scr_xsize = 120,

scr_ysize = 40, /align_center, value = 'Exit’)

TotMU = widget label(Base, xoffset = 200, yoffset = 35, scr_xsize = 107,
scr_ysize = 30, /align_right, value = 'Total MU")
DoseRate = widget_label(Base, xoffset = 200, yoffset = 85, scr_xsize = 107,

scr_ysize = 30, /align right, value = 'Dose Rate’)
Period = widget label(Base, xoffset = 200, yoffset = 135, scr_xsize = 107,
scr_ysize = 30, /align_right, value = 'Respiration Period”)

Range = widget label(Base, xoffset = 200, yoffset = 185, scr_xsize = 125,

scr_ysize = 30, /align right, value = 'Respiration Range ')

Dose = widget text(Base, xoffset = 330, yoffset = 30, scr_xsize = 70,
scr_ysize = 20, xsize = 20, ysize = 1, value =’ " /edit)

DR = Widget text(Base, xoffset = 330, yoffset = 80, scr_xsize = 70, scr_ysize
= 20, xsize = 20, ysize = 1, value = ' " /edit)

T = widget text(Base, xoffset = 330, yoffset = 130, scr_xsize = 70, scr_ysize
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= 20, xsize = 20, ysize = 1, value = ' ", /edit)
L = widget_text(Base, xoffset = 330, yoffset = 180, scr _xsize = 70, scr_ysize

=20, xsize = 20, ysize = 1, value = ' " /edit)

Dunit = widget_label(Base, xoffset = 415, yoffset = 35, scr_xsize = 60,
scr_ysize = 30, /align_left, value = 'MU’)

DRunit = widget_label(Base, xoffset = 415, yoffset = 85, scr_xsize = 60,
scr_ysize = 30, /align_left, value = 'MU/min’)

Tunit = widget_label(Base, xoffset = 415, yoffset = 135, scr_xsize = 60,
scr_ysize = 30, /align_left, value = 'sec’)

Lunit = widget_label(Base, xoffset = 415, yoffset = 185, scr_xsize = 60,
scr_ysize = 30, /align_left, value = ‘cm’)

widget_control, Base, /realize
info = {Dose:Dose, DR:DR, T:T, L:L, FileName:""}
‘widget_control, Base, set_uvalue=info

xmanager, 'MLC_Breath’, Base, event_handler = 'MLC_Breath_event’

end

.....
11111

visi MLC File Writer

.....
11111

pro MLC_Reader, Data, FileName ::7]&2] MLC file& o] Eelr},

+ Read the original MLC file

cd, “C:\Documents and Settings\Owner\My Documents\MLC\SHAPER"

FileName = dialog_pickfile(/read)

I "

j=0

openr, 1, FileName

while not eof(1) do begin
readf, 1, b
J=J+1

endwhile

close, 1
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Data = strarr(j)

R "

openr, 1, FileName

for i =0, j-1 do begin
readf, 1, c
Data(i) = ¢

endfor

close, 1

return

end

pro Param_Selector, Data, FieldNum_ar, SegNum, Fieldlndex, SegFrac, LeafNum
o 71EY MLC filedA B3 FREL Fehfi, 3F 5o wlel "HygAZd ¢
shelolx] #eIgie). |

rr -

ol
A

v 7]& MLC fileoll 48] RAMH 45 B3 42 ujZc}
FieldNum_ar = where(strmid(Data(%), 0, 5) eq "Field”)
FieldNum_ar_size = size(FieldNum_ar)

FieldNum = FieldNum_ar_size(1)

SegNum = fix(FieldNum/2)

NZ file U 2t ZAPAS) AYAS 7 g WA uith
FieldIndex = fltarr(FieldNum)
for i = 0, FieldNum-1 do FieldIndex(i) = strmid(Data(FieldNum ar(i)+1), 8, 6)
SegFrac = fltarr{SegNum) '

for i = 0, SegNum-1 do SegFrac(i) = Fieldlndex(2%i+l) - FieldIndex(2:%i)

v leaf?] & di=r}.
LeafNum = strmid(Data(6), 19, strlen(Data(6))-19)
o Fel(1) © A Z7} 'Dynamic Dose’ typeQlx] Eoldtry,
Treatment = strmid(Data(l), 12, 12)
if Treatment ne “Dynamic Dose” then begin
print, "Treatment Type is NOT ’'Dynamic Dose’!”
print, "CHECK THE ORIGINAL MLC FILE”
stop
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endif

D ERl(2) 1 ZAMES] 427t #aelR] #alghr

if?(FiéldNum mod 2) ne 0 then begin
if FieldNum ne 1 then begin
print, “Number of Field does NOT match!”
print, "CHECK THE ORIGINAL MLC FILE”
stop
endif
endif

 Bel(3) + &APRS] AMATL step-and-soot’ Mol HUTA H
for i =1, FieldNum-2, 2 do begin
if FieldIndex(i) ne Fieldlndex(i+1) then begin
print, “Field Index does NOT match!”
print, “CHECK THE ORIGINAL MLC FILE”
stop
endif

endfor

v Zel(4) @ leaf?] £]x]7} ‘step-and-shoot’ ¥hHof A3rgtz] &elgicy,
LP1 = strarr(FieldNum)
LP2 = strarr(FieldNum)

for i = 0, FieldNum-1, 2 do begin
LP1 = Data(FieldNum_ ar(i)+5:FieldNum_ar(i)+5+LeafNum-1)
LP2 = Data(FieldNum_ar(i+l)+5:FieldNum_ar(i+l)+5+LeafNum-1)

for k = 0, LeafNum-1 do begin
if LP1(k) ne LP2(k) then begin
print, “Leaf Position does NOT match!”
print, "CHECK THE ORIGINAL MLC FILE”
stop
endif
endfor

endfor

L BR(5) ¢ ubxme] ZAb QIHMAT} 1917 gt
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if Fieldlndex(FieldNum-1) ne 1. then begin
print, “Final Cumulative Dose Fraction should be "17!”
print, “CHECK THE ORIGINAL MLC FILE”

stop
endif

end

pro MLC Writer, Data, FieldNum_ar, SegNum, FieldIndex, SegFrac, LeafNum, Dose,

DR, T, L, FileName

.; dose rateg MU/minol|A] MU/sec® & HHET}
DoseRate = DR/60

o ZF Bakel A1 zF 9]Ato] thgt HKE ¢ phi, delta, theta

phi = 0 3 A2 9l A} ¢ 00l 2#PL Afo]e] Z

phi = phi % (T/(2%!P1)) iphiZ ZtEolA AIZHR)Z HlEth
delta = 0.5 IMLC7} R o¥g HlE AZH(R)

theta = fltarr{SegNum) ;theta = phi + delta = Z} F&ofAg]
|3 %4ﬁ§

theta(0) = phi + delta PR Bl MY AlEF (=)

o ZF BdollMe] BE AR, AE AT, ZAE g
SegDose = fltarr(SegNum)

TrTime = fltarr(SegNum)

N = intarr(SegNum)

R = fltarr(SegNum)

for SN = 0, SegNum-1 do begin
SegDose(SN) = SegFrac(SN) * Dose Zt F&ofe] M
TrTime(SN) = SegDose(SN) / DoseRate Zh Balof|le] X' A 7H
. theta?] Ztol wheh, AlE siabel WehAlLh
;i theta®] gk 0ol T Alold] 7k 7AW, o 32 A F-E£2 % vt
. TrTime = theta + N%(T/2) + R -> & B8 N+27§8] RAPHOZE LETh
if (theta(SN) ge 0) and (theta(SN) 1t T/4) then begin
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N(SN) = (TrTime(SN) - (T/4 - theta(SN))) 7 (T/2) PB4 NS

oA o] ZAPH feojt},

R(SN) = (TrTime(SN) - (T/4 - theta(SN))) mod (T/2) 22t R UHR|E,

T/2X.t} R},
endif
if (theta(SN) ge T/4) and (theta(SN) 1t 3%T/4) then begin

N(SN) = (TrTime(SN) - (3%T/4 - theta(SN))) / (T/2)
R(SN) = (TrTime(SN) - (3%T/4 - theta(SN))) mod (T/2)
endif :

if (theta(SN) ge 3%T/4) and (theta(SN) 1t T) then begin

N(SN) = (TrTime(SN) - (T - theta(SN))) / (T/2)
R(SN) = (TrTime(SN) - (T - theta(SN))) mod (T/2)
endif
if SN 1t SegNum-1 then theta(SN+1) = R(SN) + delta
endfor |

i AIZE MLC fileg <t}

DotPosition = strpos(FileName, ', ', /reverse_search)

Extension = strmid(FileName, DotPosition, DotPosition+3)
NewFileName = strmid(Filename, 0, DotPosition) + " BM” + Extension

openw, 1, NewFileName

; Header HF-E

Header = Data(0:7)

Lname = strmid(Header(2), 12, strlen(Header(2))-12)
Fname = strmid(Header(3), 13, strlen(Header(3))-13)
PtID = strmid(Header(4), 13, strlen(Header(4))-13)

i+ Header

printf, 1, 'File Rev = G’

printf, 1, 'Treatment = Dynamic Dose’

printf, 1, ‘Last Name = ’, Lname

printf, 1, ‘First Name = ’, Fname

printf, 1, 'Patient ID = ’, PtID

printf, 1, format = ’(”Number of Fields = ", 10)", total(N) + (3%SegNum)

2 Bl Ne3ANY ZAbEEo] gt}
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printf, 1, format = "(“"Number of Leaves = ”, 13)’, LeafNum
printf, 1, 'Tolerance = 0,50’
printf, 1, '

; Body H-&
For SN = 0, SegNum-1 do begin

vz

s

Lo

Az

d
S

G RAE Qe

Index = fltarr(N(SN)+3) P N+37 70 EAPH
for i = 0, N(SN)+2 do begin
Index(0) = FieldIndex(SN%2) satollA A Wzl RapH 2] olwla

 theta?] Ztol mhel, B M) mApwel ez} el

if (theta(SN) ge 0) and (theta(SN) It T/4) then Index(1) = Index(0) +
SegFrac(SN)/TrTime(SN)%(T/4 - theta(SN))

if (theta(SN) ge T/4) and (theta(SN) 1t 3%T/4) then Index(1) = Index(0Q) +
SegFrac(SN)/TrTime(SN)%(3%T/4 - theta(SN))

if (theta(SN) ge 3%T/4) and (theta(SN) 1t T) then Index(1) = Index(0Q) +
SegFrac(SN)/TrTime(SN)#(5%T/4 - theta(SN))

for k = 2, N(SN)+1 do Index(k) = Index(k-1) + SegFrac(SN)/TrTime(SN)*(T/2)

AR B N2 R 7R 2] ZAPE Y] Qlu A

Index(N(SN)+2) = Index(N(SN)+1) + SegFrac(SN)/TrTime(SN)*R(SN)

N+ 3z ZAPA Qe A

endfor

v 7)1 E2] MLC file2HE ZF 288 %7 leaf $1% &7
LeafInfo = strarr(LeafNum)
LeafInfo = Data(FieldNum_ar(SN%2)+5:FieldNum_ar(SN%2)+5+LeafNum-1)

IniLeaf = fltarr(2, 1, LeafNum)
for i = 1, LeafNum do begin
if i le LeafNum/2 then begin
IniLeaf(0, 0, i) = float(strtrim(strmid(Leafinfo(i-1), 10, 6), 2))
‘Leaf A(1760)
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endif else begin
IniLeaf(1, 0, i-(LeafNum/2)) = float(strtrim(strmid(LeafInfo(i-1), 10, 6),
2)) ;Leaf B(1%60)
endelse

endfor

;i leaf 9Jx] WY
Leaf = fltarr(2, N(SN)+3, LeafNum)
for AB = 0, 1 do begin A or B
for i =1, LeafNum/2 do begin
Leaf(AB, 0, i) = IniLeaf(AB, 0, i) + ((-1)"AB)%L%sin(theta(SN)*(2%!'P1/T))
A S Zhe g ubpr]

i theta®] Ftoll wiel, leaf $1X|7} epzlct,
if (theta(SN) ge T/4) and (theta(SN) 1t 3%T/4) then begin
for k = 1, N(SN)+1 do begin
if (k mod 2) eq 0 then begin
Leaf(AB, k, i) IniLeaf(AB, 0, i) + ((-1)"AB)%L
endif else begin
Leaf(AB, k, i)

I

I

IniLeaf(AB, 0, i) + ((-1)"(AB+1))x%L

endelse
endfor
if (N(SN) mod 2) eq O then begin
Leaf(AB, N(SN)+2, 1) = IniLeaf(AB, 0, i) +

((-1)"(AB+1) )%L%sin((T/4-R)%(2%!PI/T))
endif else begin
Leaf(AB, N(SN)+2, i)
((-1)"AB)*L%sin((T/4-R)%(2%!P1/T))

endelse

It

IniLeaf(AB, 0, i) +

endif else begin
for k = 1, N(SN)+1 do begin
if (k mod 2) eq 0 then begin
Leaf(AB, k, i) = IniLeaf(AB, 0, i) + ((-1)"(AB+1))%L
endif else begin
Leaf(AB, k, i) = InilLeaf(AB, 0, i) + ((-1)"AB)%L
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endelse
endfor
if (N(SN) mod 2) eq O then begin
Leaf(AB, N(SN)+2, i) = IniLeaf (AB, 0, i) +
((-1)"AB)%Lxsin((T/4-R)%(2%!'P1/T))

endif else begin

Leaf(AB, N(SN)+2, i) = IniLeaf(AB, 0, i) +
((-1)"(AB+1))*L%sin((T/4-R)%(2%'P1/T))
endelse
endelse
endfor

endfor

collimator = float(strtrim(strmid(Data(FieldNum_ar(SN%2) + 4), 13, 6)))

:+ Body
for i = 0, N(SN)+2 do begin
"("Field = 7, 10, "_", 10)", SN+1, i+l
"("Index = ", F6.4)’, Index(i)

"Carriage Group = 1’

printf, format

printf, 1, format

printf, 1, ‘Operator = '

1
1
printf, 1
1
1, format = '("Collimator = ", F5.1)", collimator
for AB = 0, 1 do begin
for k = 1, LeafNum/2 do begin

if AB eq 0 then AABB = A’ else AABB = 'B’

printf,

printf, 1, format = '("Leaf ”, 12, Al, " = ", F5.2), k, AABB, Leaf(AB,
i, k)
endfor
endfor
printf, 1, 'Note = 0’
printf, 1, 'Shape = 0’
printf, 1, 'Magnification = 1,00’
printf, 1, '’
endfor
Endfor
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close, 1

return

end

pro MLC
cd, “C:\Documents and Settings\Owner\My Documents\MLC\SHAPER”
MLC_Reader, Data, FileName
Param_Selector, Data, FieldNum_ar, SegNum, FieldIndex, SegFrac, LeafNum
MLC_Writer, Data, FieldNum_ar, SegNum, FieldIndex, SegFrac, LeafNum, Dose, DR
T, L, FileName
end
EZ2o™ I
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Table 1. Accuracy of Frame»and Phantom Repositioning

Movement Direction Mean (mm) * S. D
Lateral(X) x =071 £ 0.19
Superior(Y) y =0.45 £ 0.15
Occipital(Z) z=0.63+0.18

Table 2. Isocentric Accuracy of the Three Mechanical Axes

Axis Discrepancy (mm)
Gantry - Couch 0.60
Couch - Collimator 0. 84
Gantry - Collimator 0.25
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A 42 9T AR Jle

1. Rubyrinz} Sapphyrin -F=3&] 34 o FF3tael A7
7t AFA L] A

(1). 5,5 ‘-bis(methoxyphenylhydroxymethyl)-2,2’-bithiophene(BMBT)

THF -8 YollA p-anisaldehyde 2.5 &3} 5,5-dilithiobithiophene}
2% whge =3 BMBTR {gth. & 80%

(2) 5,5'—bis(dodecoxyphenyhydroxymethyl)—2;2'—bithiophene(BDBT)

3} 5% 1S

THF 89YojlA p-dodecoxyaldehyde 2.5 Wekz} 5, 5-dilithiobithiophene
132 T3l BDBTE ¥girh 48 45%

(3). 5,5°‘-bis(dimethyldihydroxymethyl)-2, 2 -bithiophene(BMBBT)

THE -8-YollA] acetone 2.5 W3Fz} 5,5-dilithiobithiophene3} &3t i
€& E3) BVMBBTE <gtlh 4& 34%

(4). 5,5'-bis(dodecylhydroxymethyl)-2, 2 -bithiophene(BDEBT)

THF &<4of A p-dodecylaldehyde 2.5 WeFz} 5,5-dilithiobithiophene

2} 23 922 E3) BDEBTE Agc) £ 43%

U Sapphyrin 2419 ¢4

(1). tetraphenyltrithiasapphyrin(TPS) =] 34,
bithiophene 2 2 38| Z'W3}o] dilithiobithiophened 343t &
Al43te] benzaldehyde®} BH&-A]# 5-bis(hydroxymethylphenyl)bithiophene
(BHB)Z ¥/ 3ttt

thiophene& Z+2 WH O g 2 5-bis(hydroxymethylphenyl )thiophene
(BHT) A A E g3t ¥, 5 E3} vr-e A7 tetraphenyltrithiasapphyrin
FEAE Y stsrt

=

(2).

.

tetrakis(p-methoxyphenyl )trithiasapphyrin(TMPS) §-E] 2]

2, 5-bis[( p-methoxyphenyl )hydroxymethyl ) ]bithiophene
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(BMB) A A], 2,5-bis[{p-methoxyphenyl )hydroxymethyl )thiophene (BMT)
&3} ¥R A]A tetrakis(p-methoxyphenyl)-
gtadstdch & 32%

.,

HAAAE PE 7,
=
=

sapphyrin E3A)

T}. Rubyrin f-=3¢] A

(1). Tetrakis(methoxyphenyl)tetrathiarubyrin
5,5 ‘-bis(methoxyphenylhydroxymethyl )-2,2 -bithiophenez}  pyrroled
1:12 Ab&p] 3fof] ¥H2A|A tetrakis(methoxyphenyl)tetrathiarubyring
1222] +&F A3 stgdt. UV-vis(CHCl3 Amx) 521, 655, 717, 964 nm

(2). Tetrakis(dodecoxyphenl)tetrathiarubyrin
5,5 -Bis{dodecoxyphenyhydroxymethyl)-2,2"-bithiophene®}  pyrrole&
1:12 AH&uf stoll 3EEA]#A  tetrakis(dodecoxyphenl)tetrathiarubyring
9.68%2] T&F ¥AstYt}. UV-vis(CHCls, Anax) 520, 655, 717, 964 nm

2t &7 rubyrin F=A& 4

meso-§tA4 o] methoxy 7] 7} Era-130] tetrakis(methoxyphenyl )-
tetrathiarubyring demethylation A]# $£4<e tetrakis(hydroxy-
phenyl )tetrathiarubyring ¢ <it}. UV-vis(CH3COCH3) Ol A1 &] Anax ZEO1
520mmof| Al LElTE =& 90%. Q band= ZHzZb 656, 717, 965mmollA ST}
Helch

n}, Expanded porphyrinogen, meso-octamethyltetrarubyrinogen?] 3HAd

3}3HE BMBBT®} pyrroled 1:1ZE BF3 - ethetated ZFu|E slo] HEZ-A]
Zl ¥ CHClo-hexane(v/v=85/15)2 BulE &2 Ae|sl & ZA2olE Iy
L P

(230~400 mesh)& o]-&3tof WAL JElE 4222 +8F At AL

wWe 27 5mm #p2] f-E|Hol|A] CHxClz0 H=o]i, methanolo] 2]3f layering

o shel 3UF B4 Fre e A 2Ee wgrh

X-ray diffractometer& A}-83}o] datas €31, ‘SHELXS97' programoi]

]3] TZE refinementd}yd @, 'ORTEP3’ program® E 3}3tEL] ROk
Fr} ol HE thiophene AME 72 ul3Fo 2 j1g]of 3] 9|2} ofzj

)
T ERY WS JIAw ZUlE Cup and down’ FAS #|FPHA], pyrrole

ﬂll
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L2 nitrogeno] 32 QtEE 385}, thiophened] B-§tA= 1g|e] vlZ&EO
2 go] 71&olA el Zdold B npx| ozigrs 2 RS P35
3ogleh AAL g whe] Az ol 3 o] BAME TS 2dom, HA
AZAE RS uf, EAket Ex1Eo] sty 2 Hd& st 2AA
de AE LAY 4 Atk UAY A=E Ed, S13 S2, S39} S4%He
Ael= 4.741 A, 4,685A0]3 C42} Cl17te] Al 5.127A°lt). pyrroled

A= N1z N27Ee] A7) 9.221A0]5, C92F C2034e] Azl: 10.010AL %
A, A EMES ethyl 7] E= butyl7] 7} 2|3+l
tetrathia-Calix[6]pyrrolez} A2 F3slc}.

ZH2] B4 ‘chair ' 3EelE stal ¢lth. & thiophene meso-§ri
2 o]Fojxl HHof ths] AL £ FE HA 'up and down FENE St
T 8702 methyl7| &2 BHE umietd U WFoT Wolgloj HA A}
7} 22} £6to]] ‘center of symmetry’'7} £2|3}3 Y= EUES I A

=2

¥

H}. Amphiphilic rubyring] 34g
(1). 5,10-bis(p-hydroxyphenyl)-15, 20-dodecyltetrathiarubyrin®] ¥4

BDEBT®} BMBT 12]3 pyrroled 1:1:22] WeF U] & E BF; - ethetate Fnj
Exste] RESAZ F, ThE 23 §=A $E Alet npI iR E DQE
APEHAIFA] meso ¥tarolli= dodecyl”] 7} AFE| L THE 2702] meso ¥4 91%]
o= p-methoxypheny! 717+ A3rH rubyrin FEA,
5, 10-bis( p-methoxyphenyl)-15, 20-dodecyl tetrathiarubyring 1Z RN s el
™, A<%3|A BBR3E  demethylation WHES-E Al#A 27018 -OH 7|&F 2718
alkyl 71& Z3 = AEEZNY rubyrin fFEAE 2Tt +& 8.3%
ol Eol tig &= F2o] ofuet ofHEA UV-vis spectrums
A stdct. (520, 656, 716, 965mm)
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OCHs

S
: AR,

(b)

(c)

Fig. 1. Structures of (a) meso-tetraphenyl-trithiasapphyrin (S;TPS),
(b) meso-tetra(p-methoxyphenyl)-trithiasapphyrin ((p-MeO)-S;TPS) and

(¢) meso-tetraphenyl-tetrathiarubyrin.

(7h). A= H¥E a, b, ¢

(L), Az
O |uj : EF, THF, o}AE (Aldrich, HPLC grade)
@ =7 : gaba Abg), A& 23] Alg)
@ =% : 10°-10" M
@ Uy AR S+ 2 ¥
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Al =3 F4
AlEel whdat Ata ol
(th. 71 7]
_ photodiode
> lﬂ lﬁ\ns
Ll__ll 6 Lamp
oPO > lens ND filter
lens
\\ cell
Nd lens
YAG lens
monochromator
I?I PMT
500 MHz digital PC
oscilloscope
Fig. 2. A &3 <7 S5 188 249 24X
lens Iens Trigger
lI\I /ll\l 'I\ | |P otodiode
1N | 1 /
v v Y
II lens
<ID lens
OoPO Cut-off Filter g4
Computer Band Pass Filter
ND p D lens
YAG ‘V
Laser
500 MHz
Digitar  [{ Pre-| NIR
Oscilloscope amp |Photodiodg
I

AMEA QFEHol AHEE APFA

Fig. 3.
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EnhmﬁoncoemcmntUOscnf1M'”

400 500 600 700 800 900
Wavelength (nm)

Fig. 4. Steady-state absorption spectra for toluene solutions of S3TPS

(solid line) and (p-Me0)-SsTPS (dotted line). Q-bands are enlarged in
the inset

Table 1. Absorption peak position of Soret and Q bands for S3TPS
and (p-Me0)-S3TPS in nm

Soret Q Q Qs Q4

Toluene 509 621 675 776 877

SsTPS THF 505 617 673 779 879
Acetone 502 617 673 779 879

Toluene 515 635 690 786 891

(p-Me0)-SsTPS THF 512 632 687 789 894
Acetone 508 630 685 790 893
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Fluorescence (arb. unit)
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W avelength (nm)

Fig. 5. Steady-state fluorescence spectrum for acetone solutions

© @

of S3TPS
E=vlofuls] Aol o2 FupaH(650-900nm) L5 o] F
ey gt £8: ~10°
7

ol ot e ulAbAol Y Bkl 71Q)

Table 2. Fluorescence peak positions of S3TPS and
(p-Me0)SsTPS in nm

1ot ond
Toluene 691 866

S3TPS THF 695 868
Acetone 686 867

Toluene 707 875

( p-Me0)-S5TPS THF 702 877
Acetone 692 871
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Fig. 6. Triplet state decay signal of S3TPS in partially degassed
acetone solution. The inset represents the excitation
power-dependence of the zero time 0.D. for ( p-Me0)-S3TPS

toluene solution
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SE Aoy 7Y HEY
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Table 3, Triplet lifetimes in partially degassed and

air-saturated conditions

Tr'/pus” 0" /ps®
Toluene 0.83 0.59
S3TPS THF 0.85 0.61
Acetone 0. 82 0.58
Toluene 0.68 0.48
( p-MeQ)-S3TPS THF 0.65 0.47
Acetone 0.62 0.39

a. Tr =1 / kr. Errors in all data are about 5%,

@ A

e
%

wdg Aa A

Intensity (arb. unit)

20 0 20 40 60 80 100
Time (us)

Fig. 7. Singlet oxygen phosphorescence signals of (a) H,TPP in toluene
and (b) S3TPS in toluene

Op AtAaTt EEE e T AREEE Ale|T} Abol o3 Ao AHE R
de=th
B A ArA oFRFEEo] g 2}
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Table 4. Triplet state and singlet oxygen photophysical properties.

ro/us® k T/10% MY e 0, PT,C F)
Toluene (.86 2.6 0.11 <0.01 <0.3
SsTPS THF 0.98 2.9 0.05 <0.01 <0.5
Acetone 1.1 3.3 0.08 <0.02 <0.6
Toluene 0.70 3.1 0.13 <0.01 <0.2
(p-MeD)-

THF 0.75 3.8 0.05 <0.01 <0.5

S3TPS
Acetone (.86 5.8 0.06 <0.02 <0.6

£ 0,17
EO+ kI 0,1

% ¢ Intrinsic triplet lifetime

k Z : Oxygen quenching rate constants of triplet state

¢ - ' Triplet quantum yields

® , : Singlet oxygen quantum yields

P7, : Fractions of the triplet state quenched by oxygen

I ¢ Efficiencies of singlet oxygen generation

(uh). A&
© &+ ¥3 W= Fu olF
= ZFAIAL 7t
@ 2 AT el SR &
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@ wrer akael Az gl WS urh
o WhE AEY A o9
o we AEY Az oy LE

@ Az YArolA A}LE I elE photofrine 630 nme] H]ZLZF TrepRY
st $9x 8o TAE Kol 9ol 700 nm o]Fe] ¥

Y photosensitizer?] 7ol &FE I Q&

® trithiasapphyrin FEAE ZFAolAe F7IE woj¢tel F4 W=
7} ATAH(775 nn) L E o|E3le] PDT & photosensitizer® A A ghgt
ZR EAol Exurel oAz w2 AE5 el oA & %
o vt el AURES Ushi oe.
® "ol rubyrin -FEA(721 nm)E= sapphyrin F=A0] vs] oA H
= ule} 7Lo] =2 tladl Aol AHFEESLS LEIY LR sapphyrin
Xl o 943 photosensitizerE A 7]11]]5]0']2 = &1 Exojt}.

@ rubyring] AFA| 9l rubyrinogen, ¥ calix[6]pyrrole?] & %
calix[nlpyrrole2 E% £o| Tt FAHEXI} At A UA
sensor® Z&7Hsdo] of¢ &2 host FAtolth. 53] nglo] 4Kt 2
22E calix[n]pyrroled dihydrogen phosphate, hydrogen sulfate
53 Zol size7t 2 ol &2 AP Wuldol W HUA
o] tige] ®x glth Rt HAH calix[nlpyrroled] o= WA ¢
o FRe= 2 oA R T

B odZoA ME A  meso-octamethyltetrathiarubyrinogen?]

I 2 E X-ray diffractometerE A& JHstgdoen £ EAL 23

Ztt upe Bi= thiophene2 MZ Z W3og sglof thsf ¢t o}

B T FFY UES JIAH LR Cup and down’ FAE FHSHEA,

2 nitrogeno| @] ¢+ZE-& ¥F5lal, thiophene?d] B-¥tAE 1]

o] viZZo= ol 7oA el FHHolxd EHE mpx| 2Jxjet=
)
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hyperthermia, computer planning system, 3D dosimetry system, TLD
system, electrometer, chamber, phantom, radiosurgery system, conformal
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A6 d AR 2 SUEHE AT &Y SEAEYHIS

=
: FARA S ZARA], pb3of o]o]  p2l1WAF1/CIP1&] Ar5S
HolBEg pbh3o] AAP UL it Tt WARd RAMA] apoptosis®] = & w4
3t Ao M= 25 Gy & AR ZAMA] apoptosis®] Z[THX|7F 84]2F Fof 1.2%ZA] ul¢
1ot Zeg ueixith wapade] 23t Fd% A (Specific Growth Delay:SGD)S
Mgt AolM= 25 Gy WAPARAIA] 8 mnoll A 12 m7kR| 2] g A7]17to] 6.4+2U % LiE}
om 50% Fokao] le}ﬁac} (Tumor Cure Dose 50%: TCD50)©] 80 Gyo|AFO. ZA] ®FAlAo]
iRt Wgde] mie &2 FULE EFE 4 Aok

op-g-2- 2] E% ZollA pb3o] FYUSHA AtAF oA WA g %
g AolE Hols Fde RHEUZ Wrpdel ¥ apoptosisPdE EA5HATH
(Fig. 2). 25 Gy2] vlabd ZAIA] 117} Fokel WtAQH0Ca-1)o| A= apoptosisZ} =7
L}E}"’OLP g F4d T(HCa-T)oll M= apoptosisZt ui-¢- mjefstm o]= Wb
ZAb ¥ p53, p21 MUY b, Bel-2/bax®] HlE TollA Aol¥ WS Ueide
24, p530] AP FUSAANE HAARAIA], pb3e] A = ¢ I iy ©
A 2] Z}E apoptosisZH FH ] W GAto] TiISHA UEldE WA TH

PCR-SSCP for p53 in Murine Tumors "
exons exon6 . + | o
14 + | ® oca |
t2
- - .‘_—3 8 ;
HFESMOLT HESMOLT 3, v
<, ; .
: ‘ +
sm— S 0 - - -
eXOn? ] eXOn8 (JI I‘D Z’D 3‘0 4'0 5'0 60
Time (h)
HHCa-l, F;Fsa, S; SCC-VIl, MMCaK, 0:0Ca, LT: LYTH

Fig.1 PCR-SSCP for p53 status of murine Fig.2. 25 Gy-induced apoptosis level in

tumors, murine tumors,
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5-Fu, adriamycin, cisplatinum, Taxol 52 7%, HE&A F3J 23]
b SrEabgAl HTh ZASE ABHE HArh Taole WA SAel B4}
PUEAE FANAAE Rept, AW B} DeRsiEe ket 2

2L 5-Fu, adriamycin, cisplatinum, Taxol 5ol HCa-1&] wrAbal 3¢t

o)
=4
)

-~

ZAA 7= FEL ggrh ¥bHo| gemcitabined AAWEF FE wAbd A
ztg9] 22 FIE RojF9r} (Table 1),

Table 1. Antitum or Effcacy of Combined Treatment

8-12mm(d) AGD/NGD EF 8-12 mm(d) AGD/NGD EF
Con. 6.6+0.5 Con. 6.2+05
5Fu 73+1.2 07 DDP 8§3+04 21
Rt 143+1.2 7.7 Rt 174405 11.2

- ri
SFU-Rt 12414 58/51 0.66 gtDEF))DRF;[ lg;.}l; ?09{17188 Z‘;g
RE-5FU 10.9+15 4336 o0.47| | 3£1.3 10 X

Con. 6.2+05
Con. 6.2+04 Tax 8+0 .4 1.8
Adr 8.6:11 24 Rt 174+0.7 11.2
Rt 17.4+0.7 1.2 Tax-Rt 18.3+0.9 12.1/10.3 0.¢2
Adr-Rt 162+0810/76 0.68 [ f~ 62404
Rt-Adr 16.5£0.810.3/7.9 0.71 | | gem 74+03 12
Rt 147+05 74

Gem-Rt 19.1+0.4 12.9/11.7 1.6

the tumor growth delay assay for the combined treatment of chemotherapy and
radiation in murine hepatocarcinoma, HCa-I. The drug tested includes 5-Fu,

adriamycin, cisplatinum, taxol and gemcitabine, Enhencement factors are shown in
red letters
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gencitabine® IAMLE SEIE Mol Wi, WAl BYAE Alo] oF &
ol mhE dsae] ztolE Rtk & WAz 53 AR Ao F7 A+t 25
gn/kgel 79 1.33 (Fig. 3), 50 mg/kg?] ZA-$ 1.62% (Fig. 4) T2} #9971 &3}
Aol Aog Llelytt). 3k ojo] A 18t A3} . apoptosis= g
7V Aol 31X A (Fig. 5), ol& F& 7[Ho] oid Zl o= Holn, p212] F3gh
NS Mot 5, MEZF] ZMo] Belst HOT AU (Fig. 6,7). o] %E

fgel E&st7lol AR == BHr

c
c

A
rir
N
rN
fljo
N
>~
H

fo on &

et 35 0 808
weme 28 114G
Sk G,

v 3% g b -2 G

Mean Tum or
Diameter(mm)
=

° a 2 4 % s 1o 12 EF: 1.33

>

Day atter Trealmant

Fig 3. Tumor Growth Delay of 25mg Gemcitabine & 25Gy RT

-~
:5 = 2 .& A I . }
s B - .I) i
| U P
@, g 3ol ]~ Gontrol
% g % poas ; . j w5 LY Y
[} -
i e OG-S0,
& A . . A
o 2 4 % s 1o 12 I
EF. 1.6

Day after Treatment

Fig 4. Tumor Growth Delay of 50mg Gemcitabone & 25 Gy RT
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25 Gy RT alone

Gemcitabine -(24 h)- 25 Gy RT
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Fig 7. Change in Regulating Molecules
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Cooperative Oncology Group (ECOG) performance score < 2, &% A go}
Bl < 120pmol/1 &2 Igoleld HAL > 60 ml/min, ¥X Ua|Fn
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7ol ZHH BE BAtIM YAMAEE A8y A, PAARE A
¢ F 2%, 4%, PAUARIE 50 47 0me WIS Ao
th 2j3 3t e FA a2 93] EDTA7} $-9F VACUTAINER® brand
blood collection tubes(Becton Dickinson, 367661)0] Y3l 3000xgolA 20
T 44 2 F UAE AL Besiih TF-p £48 dAnAA ¥
Loal
!

o Xl EAE THA] 10000xgoil A 108-7F €A Ba|sleda, 1.5
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=3

L} TGF-B, FGF, IL-62] &% . Sandwich Enzyme-Linked Immunosorbent Assay
(ELISA)

&% TOF-B, FOF, 1L-6 S =45k7] 15k 4 nl¢] acid-ethanol (375 ml of 95%
ethanol, 7.5 ml 12 N hydrochloric acid, 33 mg phenlymethylsul fanylfluoride, and
1.9 mg pepstatin) 2 1 mle] ¥Ry H7Isledt]. 7 3 enzyme-linked immunosorbent
sandwich assay’}& o]-&3le] FH o2 SAs1orL
T2 E3M4¢l Anti-human TGF-B1(DB100, R&D Systems, Inc. MN, USA),
anti-human FGF basic (DFB50, R&D Systems, Inc.), anti-IL-6 (D6050, R&D
Systems, Inc. )& Z+zt SRS = X-8-35}oict. Horseradish
peroxidase-conjugated rabbit antimouse IgGl (1:3000 dilution)(Zymed,
San Francisco, CA)E o] &} (A5 k=4 Abg-slei o 718
2,2 -azino-di{3-ethylbenzthiazoline 6-sulfonic acid] (Bio-Rad Lab.,
San Francisco, CA)E AF&3lat). olEAAME &L 713 plateo] z+zt
AlZ L 71EAEE 200i8/well® Y31, 2xX]7Hsel incubation ¥, ELISA
reader (BioRad, model 450 microplate reader)E 450mnm oA A3l TH
(Szymkowiak =, 1995; Khosravi %, 1997; Kontsek &, 2000). #x}&5¢)
Y cytokine FEFHZ oln] Ffo] ¢dHA U= thRIZAIZ( RD Systens,
Inc. MN, USA)2] peroxidase@A =} uv|dte] AASIATE. ZF cytokined]
= A ul 7t = TGF-Bl : 7 pg/ml, FGF ; 3 pg/ml, IL-6 : 7 pg/ml <IT}

Y

4, HE] WAHI}
National Cancer Institute [NCI] common toxicity criteriaol 2&]A3}e] =

He S FFE £ st FF HEFIE AUt pRdNE S
Zletkstoint
5. o4 Az
AT i BAREe] 542 E 19 7I&sldtt (Table 1), £MEUE 47, 9

- 123 -



of
s

3817

=t

z}o

% 1
st o

/\g‘c

2 F9loll A sl st wWabdsFEo] U

=]
=

H

s

I+

IL-6 714 &= ¢

x| 242] TGF-B, FGF,

stgict. FGFe] 79 wha}

o] 4 (58.5%)
°of AT I (107%) Hrt siigo] WPstA] ok F (48.7%) oA F3lo]

ol
o

=

W7 ol

¥l

- 124 -



- S¢L -

Table 1. Patient characteristics

TGF-p1
TGF-B1 FGF FGFnadir IL-6 IL-6nadir
Disease nadir ~ Tumor
case Age F/U Dx (pg/ml) (pg/ml) during tx (pg/ml) during tx Pneumonia
Status during tx Response
pre-tx pre-tx (pg/ml) pre-tx (pg/ml)
(pg/ml)
1 70 10 mo SQC AWD 380 187 0.80 3.16 0 0.66 Yes NC
2 65 9 mo SMCC AWD 380 115 1.72 1.00 1.41 0 No PI
3 73 10 mo SQC AWD 521 183 0.60 1.12 4.50 13.08 Yes PI
4 56 9 mo SQC AWD 180 130 1,32 0.52 0.33 1.58 Yes PI
5 63 9 mo SMCC AWD 421 265 1.08 0.64 0 0 Yes 1C
6 69 9 mo SQC AWD 217 441 1.40 0.52 2.17 3.42 No PI
7 52 8 mo SMCC AWD 127 95 1.64 0.72 6.16 1.25 Yes IC
8 69 8 mo SMCC AWD 536 407 1.08 0.88 126.70 43,40 Yes IC

F/U= Follow-up: Dx =Diagnosis:; Tx = Therapy: SQC = squamous cell carcinoma; SMCC = small cell carcinoma;

AWD = alive with disease



Table 2. Biochemical and physiological comparison

Pneumonitis

No pneumonitis

Pretreatment TGF-B(pg/ml)

TGF-Bnadir during tx

Pretreatment FGFpg/ml)

FGF nadir during tx

Pretreatment IL-6(pg/ml)

IL-6 nadir during tx

360.8 (range 127 ~536)

211.2 (range 95~407)

1.09 (range 0.6~1.64)

1.17 (range 0.52~3.16)

22.94 (range 0~126)

9.99 (range 0~43.4)

298.5

278.0

1.56

0.76

3.58

1.71
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