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Comparison of Dose Distribution in Spine Radiosurgery Plans:
Simultaneously Integrated Boost and RTOG 0631 Protocol

Su Yeon Park, Dongryul Oh, Hee Chul Park, Jin Sung Kim, Jong Sik Kim,
Eun Hyuk Shin, Hye Young Kim, Sang Hoon Jung, Youngyih Han

Department of Radiation Oncology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

In this study, we compareddose distributions from simultaneously integrated boost (SIB) method versus the RTOG
0631 protocol for spine radiosurgery. Spine radiosurgery plans wereperformed in five patients with localized spinal
metastases from hepatocellular carcinoma. The computed tomography (CT) and T1- and T2-weighted magnetic
resonance imaging (MRI) were fused for delineating of GTV and spinal cord. In SIB plan, the clinical target volume
(CTV1) was included the whole compartments of the involved spine, while RTOG 0631 protocol defines the CTV2
as the involved vertebral body and both left and right pedicles. The CTV2 includes transverse process and posterior
element according to the extent of GTV. The doses were prescribed 18 Gy to GTV and 10 Gy to CTV1 in SIB
plan, while the prescription of RTOG 0631 protocol was applied 18 Gy to CTV2. The results of dose—volume
histogram (DVH) showed that there were competitive in target coverage, while the doses of spinal cord andother
normal organs were lower in SIB method than in RTOG 0631 protocol. The 85% irradiated volume of VB in RTOG
0631 protocol was similar to that in the SIB plan. However, the dose to normal organs in RTOG 0631 had a
tendency to higher than that in SIB plan. The SIB plan might be an alternative method in case of predictive serious
complications of surrounded normal organs. In conclusion, although both approaches of SIB or RTOG 0631
showed competitive planning results, tumor control probability (TCP) and normal tissue complication probability
(NTCP) through diverse clinical researches should be analyzed in the future.
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e T4 Kol kel gk AR B Al
By 1d FA& Aol go] 80~90%, TF S3ES 85~
90%% Hole Aoz Ueytl o|E nlgoz nae
Radiation Therapy Oncology Group (RTOG)oll4= RTOG
0631 T 2, 34 AT Fall ARANYALN 2L &
g Qzel] A% 94 AFE At Yok

1% JRATE 918 ARSI ANAN 20 EAAY
S o9 Aok s THe Fag FAloln] Cox B
oo e W Fol=dele HueAE shglm”
(PMID 22608954) RTOG 0631 AToA%E A F4 AA
ol gt 7tel=eelE ATt Thol=ailol] wh=w
EAAA LS AA A3 S £delA ok, §9HH FdA
Aol A F-elell wheh A7 X Fw S £3star gt oY
g 2 o)A A WAAAE Aol X Fw AAE &
AAA N £33l Mdte vhava & 5 Y3, wfd
EAAA ol £FE A b2 9l FHIEL Aol 3k ¢
H7F ek =3 Skt obF A A A7) A WA
A 7kl FAldol A 4 9k

B AT = FeHH EFHH (Gross Tumor Volume,
GTV) B A x| 23w (vertebra, VB)E E8s}= JAEHA
Z (Clinical Target Volume, CTV1)ell tHa3ll 2+ 18 Gy<l 10
GyE Ausle 5A15¢371%] &1 (Simultaneously Integrat-
ed Boost, SIB)& AH-&3F A7 AR 29 GTV R
F9loll whet AR K E CTV2RE ZAAskaL, CTV2el Wl
slo] 18 GyZ AWel= RTOG0631 ZEEFo| wpE A3
AApAAR 2L A EANE Feielo] Fok, NFE T
& Fe A4 A zeln A Aol ot AlkAd
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20129 102ellA 20131 997k WAL &E B2 A}
% Qerozne] Aolsl Aw| Aole #4 % ¥ W @
I 5-5loll Aeld 575 e slick(Table 1). A% 2
A3} 2d 2 A A 2] S A% (Pinnacle v.9.2, Phi-
lips Medical System, Cleveland, USA)E ©]-&-3F thA|" %A
H(Step-and-shoot) .2 =3l ch ZH2ke] X gA1golA =
oliA] 10MV, 10~137] 9% w ZA] (Coplanar beam)2-
180°, 160°, 140°, 120°, 75°, 55°, 310° 285°, 265°, 230°, 205° ¥}
ko 2 160~ 180 segmentsg o]-&3}o] A|7|ZAWAAX] 27
W (Intensity-modulated Radiation Therapy, IMRT) 2.2 dose grid
0.2, DMPO (Direct Machine Parameter Optimization algorithm)
FrelHg olgsto] AdeT AA AZ Mol Aol
| EA S AA X & 482 5712 NovalisTx (BrainLAB, He-
imstetten, Germany)E ©]-83t3 3L, B 3= 4eke] Al
2, AE AYA A AX] (Vaclock, Alico, Seoul, Korea)E ©]
Sasict 1649 A4t ghsde] Au|(RT16, GE Heal-
thcare, Waukesha, W& ©]-&3}o] 2.5 mm 772 @348
e, ddgds A% A EAYE Al e g 2o

A8 B, BYR DAAAE Aelel Kol A 2 A
715" °3-4#1] (Ingenia 3.0T, Philips Medical System, Best,

Netherlands) & ©]-&3lo, T1 7}594 ¥ T27ksd s 85
slgich. 253 A7) g g AL e date] g
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Table 1. Clinical information in all patients for stereotactic body radiation therapy planning study.

Case Gender Age Primary Level GTV location  Impending SC compression Sx
1 M 64 HCC L2 VB Y No
2 M 57 HCC T9 VB+pedicles Y Back pain
3 M 60 HCC T8 VB Y Back pain
4 M 62 HCC T11 VB+pedicles Y Back pain
5 M 62 HCC L1 VB N Back pain

GTV: gross tumor volume, M: male, HCC: hepatocellular carcinoma, VB: vertebral body, SC: spinal cord, Sx: symptom.
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GTVE %33 VBE CTVIE <3k vb, RTOG 0631 =
EEZolu}E X EAI > Fig. 1boll A9} Fro], o 4dollA H
o] Zokg GTVE AR thS GTVe A& Ao uf
of FHRe 22, #Af 57 9 SEIsE AgHeR
Xdkslo] CTV2E Aoelgx, ¥ W BEF CTv7E &
PTV (Planning Target Volume, PTV)7} S| =5 x|Z 2 Z7}
glo] A oJslaict. Fig. 201418k o] A X CTVY 9]
gl olelidfo 2 Aok 2709 HFHAE a7l ZloE 4

Fig. 1. Target volume delineation
(@) SIB method vs. (b) RTOG
0631 Protocol.

Fig. 2. Comparison of volume
delineation on CT images for
constraint (a) SIB method vs. (b)
RTOG 0631 Protocol.

el HE H5E Ve §) 9 olegke g

A a7 Aoz Zsoict. A9 At 9 K9 3
A v =S 9@ GTV B CTvele] e Al S
FHste] FolE BB HZoA 3 mm A3 A)H L PRV
(Planning Organ at risk, PRV)2 7 9|3} SIB %] & A| 3]
A= GTV AFellA PRVE A|2l3t #H S GTV boostZ,
RTOG 0631914 CTV20ll4] PRVE A|9|dt HHS CTV
boostS Aosle] XEAE A o]&lelm, HFE Hule
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GTV 9 CTV1 ¥ CTV2ell thall F7}Fskdct. Table 3. OAR dose constraints used in SBRT.
2) i‘itél' An_'l-"é': E‘:I x‘"g-_" Au_'i%t ;‘4 Hc}ﬁ%k% SIBH&%Q‘ 75]‘?‘, Organ Constraints
3 3 T A A A e
GTVell 18 Gy/13], CTV1 ©l| 10 Gy/13]& ZF A3 <] 90% 1 Esophagus <0.03 cc, 14 Gy
o] o] AwtAwFg 2AMES 331tk RTOG 0631 ZEE <5 cc, 119 Gy
o] 79 CTV2 o 18Gy/13] & FAAA ] 90%o0] o] § {j}isilateral Brachial 22.03 c;zl 1G7.5 Gy
) 2 5 o exus CC, y
j(‘] Hg— /‘Lj %‘:% }‘A}%E‘% 0}97{14" °]’Z I ‘:‘Il-’ A Hc} ﬁa‘}: :‘L‘JéLHd 4 Heart/Pericardium <0.03 cc, 22 Gy
<15 cc, 16 Gy
5 Trachea/Larynx <0.03 cc, 13 Gy
Table 2. Spinal cord (Cauda equine) dose constraints used <4 cc, 85 Gy
in SBRT. 6 Gastroduodenum <0.03 cc, 16 Gy
035 ‘ - <5 cc, 112 Gy
10% volume of S Ma{’i‘;f;um 7 Skin <003 cc, 26 Gy
partial cord nal q 0.03 <10 cc, 23 Gy
spinal cor (0.03¢c) 8 Small Bowel <0.03 cc, 114 Gy
Spinal cord <10 (12) <10 (12) <14 (16) <5 cc, 119 Gy
dose (Gy) 9 Large Bowel <0.03 cc, 184 Gy

<20 cc, 143 Gy

(): Cauda equine tolerance dose.

Table 4. Dosimetric results for the target and organs at risk (OAR): SIB method vs. RTOG 0631 protocol.

SIB method RTOG 0631 protocol
Criteria
Mean SD Mean SD
Target volume (cc) 16.84 11.26 51.00 15.63
Dmax (0.03 cc, Gy) 20.98 0.63 21.51 0.86
Dmean (Gy) 19.23 0.17 19.99 0.55
V18 Gy (%) >90% 86.28 5.97 91.56 5.06
GTV (cc)
Dmax (0.03 cc, Gy) 20.98 0.63 21.38 0.86
Dmean (Gy) 19.23 0.17 19.98 0.71
V18 Gy (%) >90% 86.28 5.97 88.85 719
Esophagus
Dmax (0.03 cc, Gy) <14 Gy 8.93 114 10.98 1.03
V119 Gy (cc) <5 cc 0 0 0 0
Duodenum
Dmax (0.03 cc, Gy) <16 Gy 6.68 3.06 10.31 3.77
V11.2 Gy (cc) <5 cc 0 0 0.12 0.16
Entire vertebral body (cc) 87.40 36.33 87.40 36.33
Dmax (0.03 cc, Gy) 21 0.63 21.47 0.88
Dmean (Gy) 14.55 1.19 17.18 0.71
D80% (Gy) 11.12 0.94 13.19 2.83
D90% (Gy) 10.02 0.18 9.05 2.26
V8 Gy (%) 98.51 1.94 92.85 5.62
V10 Gy (%) 90.07 1.63 85.89 6.44
Irradiated volume (cc)
54 Gy (30%) 544.83 182.17 796.85 159.85
8 Gy 246.29 90.12 366.16 91.9
9 Gy (50%) 180.61 60.06 290.59 76.62
10 Gy 129.68 14.3 238.2 63.31
144 Gy (80%) 429 18.32 129.26 33.21
16.2 Gy (90%) 30.69 15.37 103.21 25.67
18 Gy 19.99 11.31 76.22 17.67

SIB: simultaneously integrated boost, RTOG: Radiation Therapy Oncology Group, Target volume: CTV1 is the same meaning of
target volume in SIB type and CTV2 in RTOG 0631 protocol, SD: Standard deviation.
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Fig. 3. DVH comparisons: SIB method vs. RTOG 0631 Protocol.
Case 4: DVH for Target and OAR of T11 (b~c) Case 4 vs. case
3: DVH for spinal cord and OAR (d~e): DVH for target and
entire Vertebral Body.
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AubA ek 18 Gyel EAAA GTV H T2 SIBYH ] 7
-, 16.84 cc (£11.26 cc), 10 Gy EZA|F CTVIS A VB
oJod 0 & 8740 cc (+36.33 cc)©| %L, RTOG 0631 ZEEF
o] A%, AA VBRI 58%0) sHgel= CTV27b HF
51.00 cc (£15.63 co)ch. A HA T XA A
A Vigg A HW(Fig. 3), SIBYHS 7-F GTV A T4A%F
£ 19.23 Gy (£0.17 Gy), Vis& % BT 86.3% (£5.97%) 2
5 &%Q1 80%olde "bEFslglow, CTV1 w4l =%
Vi 90% (£1.63%)0]| 40 & ukE39ith RTOG 0631 Z&
EZ] A, cTV2e] HAFAZFE 19.99 Gy (£0.55 Gy)ol R
o, Vig 91.5% (£5.06%) % 81829 7]Fol ¢ &3t
o7 7 B AAR 2718 wEeleieh 3 RTOG
0631 ZEEZ|| wtE X EAY 75, GTVl A=
H A2k 1998 Gy (£0.71 Gy), Vig 88.85% (+7.19%)%
A 715 ol AWM 2715 w3 th(Table 4).
A A g HrtE A Vs, 9 GyE W23k 34,
SIBEH 9] 7%, 180.61 cc (+60.06 cc), RTOG 0631 ZZE
Z9] 7%, 290.59 cc (£76.62 cc) L, Vi, 5.4 Gydd&
H| 23k 73-%-, SIBYH @] 739+ 544.83 cc (+182.17 cc), RTOG
0631 ZE2EEF2 796.85 cc (£159.85 cc)Prt. £3], RTOG
0631 ZZEZO] 75, 404 Algd A X o] A
SRy E= o7 ¥3hE SIBEHE Vol 90.07% (£1.63%)
oF A2l f-A3k 85.89% (+6.44%) S RAAL, Veoll A 92.85%
(£5.62%)°149] =& BXE Kk

Y

2. M3 U HA BI| MH| D

T AEAR B A A 8 BE A dsiAe H
4= FF 1150 Gy, 11.34 GyZ 14 Gyolstalom, VY
A 7.41%, 6.97% 2 10%0]3H3 W31l ch(Fig. 2b, ¢). HHH,
A% g Hol Al Eolrhe Huldd= ke s
2l 7% 8.93 Gy, 6.68 Gyo|92r, RTOG 0631 ZZEZ2]
7% 1098 Gy, 10.31 Gy & RTOG 0631 ZEE o] SIB
uh o] vlal A E A4 A7)ol glolA] =L ke W)
(Table 5).

3. VB MZAH I ZAINIH

siBH e 7%, VBE GIVE E3het A 23 2995
CTV1S &2 AeJ3el7] uffoll, VBAZHS & CTV1E] A%
A o2 Aelstct. VBE| 4 %4 Dy, Do, Vs, Vigts 11.2
Gy, 102 Gy, 98.51%, 90.7%%itt. RTOG 0631 ZEEF9
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Table 5. Dosimetric results for partial spinal cord.

SIB type

RTOG 0631 protocol

Criteria Mean Range Mean  Range
Dmax (0.03 cc) <14 Gy 11.50 111~118 1134 1030~12
V10 <10% 741 371~868 697 098~1049

Dmax: Maximum dose is receiving dose to the 0.3 cc of the
partial volume of the spinal cord; SIB: simultaneously inte-
grated boost; RTOG: Radiation Therapy Oncology Group.

735, VB] A 2A|H Dgo, Doo, Vs, Vie 13.19 Gy, 9.05 Gy,
92.85%, 85.89%%Att. o] uwll, & Aol ZAE Vo] A
SIBH'H ] 739 129.68 ccl2m, RTOG 0631 ZZEZQ]
73 23820 ccZ SIBHEH O] <F 20l elslsich
nE Y AE
2 A FollA = AT NEAARNEAY A 24 AH A
g 9 Aol Aol 9le] SIB W& o] &3 A-9-9
RTOG 0631 TZEZFo| wtE 799 AFEE AFHE v
2313l
80%ol = WEelglon, K A AL
271 A A& Sk % x
A7 QAR B2 AW A% 18 Gyol AR
s

Y B R A 3 mm 4R AAE ALY E

o], H] = SIBHIH of| H]3}o] RTOG 0631 ZZEZQ 727}

18 GyE AWsis EHAAe] ZAsteE A
AREE ATA SR AFE ZAT F Yk B

< g 5 gt At AR
2715w el AAE 3 AEA
7 debd 4= 9 e, Soo-Min o] FH ] el
w2} IMRT 3 VMAC (Volumatric Modulation Arc therapy,
VMAC)S Hlazgt X EA13 oA FAl 18 Gy, 13] X%
Al A AlGA S 025 ccoll 10 Gy Z Texas Southwest-
em tete] Z2EZWS A8 A9, 14 HE A
g5 1 mmE FA3 F (5AZE APl dezs
wEalodeh. =13k, GTVE et BA4A7|eke] X HA
o gt E ZEld 4 & dl, SIBYHl o X 8AY
o] 7% GTVell izl A=k 18 GyE ZA3S7] Wi
of, GTVell gt A&A o] Fazlct B oA e X 54
& MRIE 7|52 2 A3 o) o]t Whyo] o]}
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Fig. 4. Dose distribution: (a) SIB
Method vs. (b) RTOG 0631 Protocol.

Ak et =& Aes Bk o]+ 18 GyE AW Wk
SIB¥Hel wE X8 AP H§ GIVE
RTOG 0631 ZZ2EZF vl w}2 X & #A|¥ CTV20l| uv]a
o] A7) wiro g 73t} w3k GTve et A4
718k e] x| PAef whe} o]t F¥ o AAAY =
olE F A& Zolrt

o] David 50| WE ATAAE"Y 919 9] 3AE 1l
FoZ Zoke] x|, CcTVe] A9 9 AqAd=k, Ao A
ofof] wE HFm Kok AFEANIAAXEH S At
5 A 71€7], 49 8184, A g s &
Az, 49 Yol vl AT A X 5A4 2 ¢
7} 24 #8X 95%018 STHAIFIHA A A9
Al 2k (Integral dose) Vo& FAEAZ = ddkar skt
ATe] A 7 /A X5l whE AFEE vl
A2 A EAAH(VB, GTV, 229 CTV)&F 974
27 gl A eke] Zwmol| A 7+7t Aekde] 9ot o]
AR E ] Apol7l AA| Fok Aolg ¥ H28 &
9] Aol 2 UedA & WA gt ZEH o E SIBYH
o|i} RTOG 0631 ZZEFo| wlE FHAH A4& 53t
AFZAGAAX S BF 59 A dAA =S A71H
A ZAAF el FE8 ZAE T AL, 85%014
7 3ol el 10 Gy o] 2] A} o] FolH et s1A]
AA A7)0l Tt A= RTOG 0631 L2 EZo] u}

18 wo] =& Holglrh wFol FHYE A7) 2
o] $HlElE d4A B A5 =4 AFe] AL SIB
Io] £ Ade] & 4 9l& Aolrh. ARk o3t %}

-

N
‘-

Nooxorfe o Ko
=)

X o> fe

Sk

o



o7k Al F Aelg U HAE

L
T

. Gerszten

PROGRESS in MEDICAL PHYSICS Vol. 25, No. 3, September, 2014

s52] Ao 2 LiehdA)

F¥ vt A7} Aesitt
References

. Sahgal A, Larson DA, Chang EL, et al: Stereotactic body

radiosurgery for spine metastases: a critical review. Int J
RadiatOncolBiolPhys 71:652-665 (2008)

. Orit G, Annette E, Rojano K, et al: Influence of rotiations

on dose distributions in spinal stereoractic body radiationtherapy
(SBRT). Int J RadiatOncolBiolPhys 73:1596-1601 (2009)

. Yamada Y, Bilskv MH, Lovaelock DM, et al: High-dose

single—fraction,image—guided intensity-modulated radiotherapy
formetastatic spinal lesion. Int J RadiatOncolBiol Phys 71:484—
490 (2008)

. Stefano S, Winston W, Jain-Yue J, et al: Spine Radio—-

surgery: A dosimetric analysis in 124 patients who recived 18
Gy Int J RadiatOncolBiolPhys 84:571-576 (2012)

. Ryu S, Rock J, Jain R, et al: Radiosurgical decompression

of metastatic epidural compression. Cancer. 116:2250-2257 (2010)

. Sunyoung L, Mison C, Mijo L: Stereotactic body radio-

therapy for solitary spine metastasis. Radiat Oncol J. 31(4):
260-266 (2013)

. Gerszten PC, Germanwala A, Burton SA et al:

Combination kyphoplasty and spinal radiosurgery: a new treat-
ment paradigm for pathological fracture. J. Neurosurg. Spine
3(4), 296-301 (2005)

. Jin JY, Chen Q, Jin R et al: Technical and clinical experi-

ence with spine radiosurgery: a new technology for management
of localized spine metastases. Technology Cancer Res Treat
6:127-133 (2007)

PC, Burton SA, Ozhasoglu C, et al:
Radiosurgery for spinal metastases: clinical experience in 500

10.

11.

12.

13.

14.

15.

16.

17.

18.

- 183 -

cases from a single institution. Spine 32:193-199 (2007)

Ryu S, Gerszten PC, Timmerman R, et al: RTOG 0631
study protocol: Phase II/lll study of image-guided radiosurgery/
SBRT for localized spine metastasis. Availableat: http:/www.rtog.
org/members/protocols/0631.pdf. Accessed.

Cox B, Spratt D, Lovelock M et al: International Spine
Radiosurgery Consortium consensus guidelines for target vol-
ume definitions for target volume definition in spinal stereotatic
surgery. Int J RadiatOncolBiolPhys 83(5):e597-605 (2012)
Stefano SP, Winston W, Jain-Yue J et al: Spine radio—
surgery: A dosimetric analysis in 124 patients who received
18Gy. Int J RadiatOncolBiolPhys 5:571-576 (2012)

Soo-Min C, Gi Woong L, Seok Hyun S: The effect of mul-
tileaf collimator leaf width on the radiosurgery planning for spine
lesion treatment in terms of the modulated technigques and target
complexity Radiation Oncology 9:72 (2014)

Timmerman R: An overview of hypofractional and introduction
to this issue of seminars in radiation Oncology. Semin Radiat
Oncol 18(4):215-222 (2008)

Chow E, Zeng L, Salvo N, et al: Update on the systematic
review of palliative radiotherapy trials for bone metastases.
ClinOncol(R CollRadiol) 24(2):112-24 (2012)

Kristopher D, Leila M, Liang Z, et al: Single fraction con-
ventional external beam radiation therapy for bone metastases:
A systemic review of randomized controlled trials. Radiother and
Oncol 106:5-14 (2013)

Max D, Jaap D, Esther S et al: Imaging for stereotatic spine
radiotherapy: Clinical consideration. Int. J RadiatOncolBiolPhys
81(2):321-330(2011)

David C, Matthew B, Khoi N et al: Genealizable Class
Solution for Treatment Plannig of Spinal Sterotactic Body
Radiation Therapy. Int. J RadiatOncolBiolPhys 84(3):847-853
(2012)



H|m:

=
=

5
2E

i

A2 HEHAUAMMXZAH
JIX|E% f RTOG 0631

}

2|
—

=
T

]

S

b %10 2t
NS

=
S

=
T

A

&
Al

: Comparison of Spine Radiosurgery Plans

Su Yeon Park, et al

THRWT TS R DM

MR W - T gy AL KO g U

KR i 8 o By

R - B R (e

SH O mE 20 R o

5 4A1o G 2 o " RO o ol 1 63

O WET R AR LT O

=) K0 80 o0 — L KM gy

= u_v_zezoW:ﬁﬂM__m_”ﬁ_Lu.on

3 = O _, mo X e
S m Koy, K W0

) |_|._|._|yD:..AI._|_.1L._.H_.IOI.I

. m ~ o O — o ™o % 2

e PN R )

i I o B S RS B e =

- =7 T = @ &8 = X i

o X =R gD g W 0
i : o

g R My eagnd 9TZ
0o R = AN

g0 M0 gy s oo S 0

s 30 B X o gy oo 7 1+ Ol

B ) B3 _|_|_._._o“_|_.mv Kl

Ko X - 71 - Kb R unom AT

K _J= = o |”_m_.H_ ) = <d Zl o T[l K

X . & m D0 or O TN K-

5 NG R . R

B B Q2o RyRwyEWT

oW PR Mg s

I T~ 52O 2

E; <l o >+ 3% 7 2 Q w

i . Famol Xaxgpg™n
BT gambiNEhg

T T Do y_ =M dW

R R Mz RET KR o
o M5 - X0y IR oo

21 WO eu_uﬂy,ﬂoﬂ_uu_mmqmoAT

N . ke OF = s 2w

o £ .__Am_m WoZ o U0 W

5 X AN L SfmEoxTC o

7 Rl Ko w30 om0 g

g N BwmEgIRgLRKD

. W omow g o Howioa g

E |1=_ AL.HWOVGA|_|_TH_|_|I_I._I

[ Ho o1 X M OF H ko
S =5 < Lo F Ho —

5 W o NoyEmoRulss

I IR [ g T A =

. o TRl gp Bl BB W5

L %m%ﬂ_ﬁ%@%mwﬁuﬂ%

o 20 | 38 )

B oyasijriEgi)

o] MOWE._W_“_MWOH%EwW_m

T oo F s T O

5l _n_._.r_AnO_._._._ o G o
1o m_ =

i L O — O 7r

F FHsEoEmomEl

s K i ol 5 5 M W ooeow

R - S R TS

EL N (e R R

= = - R - S

zl e B3 |1|__|_OL|..._.

=X 305 HEZ BN

Ko go o moom KR O o

= e o T I e )

=
=

28

i

7tx| 29, RTOG 0631

- 184 -

A

Kol el

ES!

4

x
&

F0{:

C|
[y

A
=

=
S



