Table 8 '
Dose ( air kerma in mGy) and effective energy (keV) measured by glass dosimeter
for radiogrgphy of maxillary molar region

Mean SD Range

Alir kerma in air at 50 cm .
of focus—dosimeter—distance 0.549 0.044 0.274-1.399
Air kerma in air at skin surface* 3.344 0.370 1.317-8.161
Effective energy  (keV) 31.9 0.8 22.4-47 .4
N=27

*The air kerma in air at the skin surface was calculated by the inverse square law
from the values measured at 50 cm of focus—dosimeter-distance.

Mean = SD of air kerma in air at the skin surface was1.788 +0.240 mGy for 9
departments using E speed film and 4.123 £1.922mGy for 18 departments using D
speed film. Range was 1.317-2.051mGy for the former and 1.719-8.16 1mGyv for
the latter, respectively.

Table 9
Dose (air kerma in mGy) in digital intraoral radiography measured by glass
dosimeter :
air kerma in air (mGy)
at 50 cm at skin surface
Digital sensor Mean SD range Mean SD range

CCD type (N=8)  0.192 0.095 0.069-0.345 1.198 0.590 0.431-2.278
CR type (N=5) 0.352 0.263 0.164-0.813 1.304 0.889 0.456—2.278
total (N=13) 0.253 0.187 0.069-0.813 1.239 0.685 0.431-2.278

Table 10 _
Focus—skin (cone end)-distance in digital intraoral radiography

focus—skin—distance (cm)

Digital sens'or Mean SD range
CCD type (N=8) 20.7 6.2 15.0-30.0
CR type (N=b) 27.3 6.9 15.0-31.0

total (N=13) 23.2 7.0 15.0-31.0



Table 11
Effective energy (keV) of X-ray used in digital intraoral radiography measured by
glass dosimeter

Effective energy (keV)
Digital sensor Mean SD range
CCD type (N=8) 30.0 3.2 25.6-34.3
CR type (N=5) 31.2 2.1 28.1-33.6
total (N=13) 30.4 2.8 25.6-34.3
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Figure 1
Linear regression analysis for 20 paired data between air kerma measured by

ionization chamber and those measured by glass dosimeter.
Regression equation passing through origin is shown in the figure w1th the
coefficient of determination R2.
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Linear regression analysis for 20 paired data between effective energies estimated
from half value layer (HVL) measured by ionization chamber and those measured

by glass dosimeter.
Regression equation passing through origin is shown in the figure with the

coefficient of determination R2.

Hlsiogram of Alr Kerma at Skin Surface

120%

12

10 F 1 100%

E 8 1 60%
®
g;.
3 £
e 160% E Figure 3
&
B. .
g 4} 1 40%
g
2 | 4 20%
%

1 2 3 4 & 6 T &8
Air kerma at skin surface (mGy)

Histogram of air kerma in air (N=27) at skin surface measured by glass dosimeter
-~ and cummulative % shown as closed squares.




1. o ABEREHCLISBEEHAED
gL
Bwi=HoABREdE © Ag+to
EBFBIUVELOBEHNEBD THW
B, HIABTHNRIzE U8R LOR
EENEL, Tx—F 4 JITDVERTE
3, @ BMABEDBEIZE > THRAEPLM
HHLZWOT, BOBLEAEDZEN
e, @ BOEHRLOIREAELE (400 oC,
1) ko THRKTS. @ HIAFE
Fi3—ficEN. KRESFHOBREIESD
I 1 mSv L ELOBETIIZEEIRE 2 %
UFTH5, ® 60CoH I vRICHTS
BEBEEBECDODWTIE, 0.1 mSvh5 1Sy
ETOHBET L% UANOEBEZRT

® X,y BO1lcmBEBYUBRIIHTI LR

VE—HtERE. 24 keV- 1.25 MeV O

BT 15%BLINTH D, IREDORHD %
AU, ZPFEOBNICETIEEL SN

7. HOXBREEOHPEEFEIZEL T,

137Cs H I BICHTHER S MOREE
1&93E&, EEBLUVELEHFRTIZ0.0
. ETHBTI0.6IcETHAT SO T
BUABETHHIMN, EAAETIIE2TERT
HEERNS OBRFHTH DO THEITEN,

REH—VREMTIE. T5IRE

FHo X 2RI EMEIIEMFICL3NTHEER
<—FL, MHFEREBD THVWHRMREGER
L7z (Fig.1). EIRFEEIZK0.9TH DN,
HIABEBE O, TOEPHTRNF—EAE
TOREEEIT quality index ( E2) 1. %

NFE—/EEBE) 0.60XBIIHNUTOME
ZRAVWTWAODIINL., SHEOHENSH
F & LU Cquality index 0.5 Td» 35 Z &HE
AR OMEIZEER L TWARRERNH 5.
FHISBOERICERRW, Fig. 108
B3 ARESEBOBR T FiliE
BOBREBRVW—FERL., ZOHEH
BEOBBREORIZRLEDDEEZSN
b, ULOHENS, A—Dy FERBOH
SARBHETERVIRBUEHES K
i3, REICR HE4DOREBFHZANS
FHEe, BFEREION —YEYF 4D
EWESERES EAVWERERAELD D
FRENSVRIEEERBL TNS,

2. HoABEF LD 2ERHT RN
F—OHEMEOERE '

ERNITRXNF—ORETIE. H5X
g%ﬁm;&m%@m%&%m;&*@%
EMASDEEABRMEERLEN, §IE
BEEOELDREVNERZRL. BIRME
i1 LoRkEMho, T, MFOMHE
BERIIKSIEMICE B TIIH 50, HER%
BIHEnEL< L, BEOMICIEAMN LD
DERNRSN S (Fig.2). HiIZTHS AR
BEHC L ANEHEICEESE LRGN S A
THOMIERZESHEMYRS>N, 0
MTHOBHIABRBE ERVWAEHIT RN
F—OREICEIEENH I EBEZL5NS,
ZOEMIL., BEESTIToTHERORE
BTHERBINTWEZET. ISA8E
SATHVWTWE 7 4 NI —IZBERSH O,
B THRWERICOMT 22T IV F—
OEMNsEREZRHHEZEREOT W ¢
Ny —CEBTHIRENDDEELSN
5,

3. DHEXEBRECBIAHIY X
LRIV
EMFICEH>THIARESZH N
Jefeth S —TREEIIMEEEOE W
EMNIEE N/, COEMNS, BEHEED
EEOMBICBT B Rhiegh— < EhiE
BEDH —FANC X > THETED, o
T. BHHELERE BSF) M oMhDOEET
HETENT., BREERED NS ABEE
PRHWAHEMERICK ST, KBERDZ
KA—RTEINZAELEBEOHTY X
LRIV OREENGIRETH D, Ho ABRES
&5, EEAKAHESO— ONEXERIE
BB ANBUEEOMBICBIT 522
PRI —IREMOER N T L%
Fig.3 IZRT., TOHHIRFMN3IMGYy &8
6mGYIZcE— 7 2D 2 D0OHEEM SRR S
NY—2%RL. THRETNE AC—RT7 4
WhLED AE—R7 4 VAERBEHROESR,
H—IOHMERBRLTnBHEEZILSNS,
SHEDT5% DHERTOREIING. SmGyF
WTH5., FEIZL > THFE TH/=BSF
DOY{E ESDI31.269 + 0.003 T, BSF
BERPIINF—, BEHEFOERNEEIEH



ZAINVALEEAEC—RT 4 I LERORE
Hid2.32 R U7z, AU LBEAHERRE
TH, WERIZE > TH 6 SOHBREOH
EHDIERDONS,

7. T4 ZZNONEREICBYH
T A RBEET O X

13/ 1 3RDT 4 P INORNEXEIBE
HEIZDWT, EBEAAHRIBER OHR
WEHEZ 7 AREEFET O X BRI
Ko Tlrol. AWiETa I OREX
HREEER. CCDE Y —EAHRNS
B BRESMDEEZANSCRERNS S
THol,
XHEEBOFEHESEIZG0kVATI9 A,
65kVR2 . 70kV2ETH - 7=,

Table 9 274 PH¥INVOREXGIBEEE
W& 5 LERERMBER OSIRRBHE
WRZRT., HEEEODES I —IICR
FROT 4 P NVRETIIE AVX—R7 ¢
NWLZERLEEGEEIFEERCEZRLT
Wz, E7CCDAHKOPIZHE XAP—R
TANLERERIZORBE2RU D
Roh/=,

Table 10 1254 P )N ORNEXEHRERE
BETRWEES - BEWNESE (ER—Re
fSineE#) 259, CCDEY—REAHR
RUCRARE S, fEa— R EEE
15, 20, 30cmDBEMNBEL THEASI N
Tz, :

Table 11 T« 27 I OREXRBEHE
BHOXBROEZ) T2 INF—HIEERETR
9. CCDE T —EBFHFRAKUICRERE
b, XBWMEEEIZ60, 65. 70KV OHEFEAH
BELTERIN,ZTORODES TR
F- I bEHHFEOHMTENR SN NS .

8. NIARBRICLI2BEBBEMEE
BREFRESHC K DHEBE L OB

HRNS50 cnOMBEIZBIT 2Rty
H=ZDOWT, H5ABBEHL5HIE
EHEBHEARESICESHEED 2 05D
T4 D% % Flg.1 TR,

BREEIC L SRIEE X EH S ABESHT
KDWEME V) IR —FL, HHRGRE=
0.975, WERE=0.951. FEREHRE=

0.8835DEHBEFBRERL:., . EIRERD
95% fEHIX[130.847-0.923 TH3, =
ORI TFHRERTEAEZRSEB ORI
RIZBITBZ13HORET —FIZ DN TOH
Hiks ROMBEIRE=0.965. BEHR=
0.931. [EIR{RE=0.971, EFHREDI5
%EHEXMIZ0.893-1.049 L [HEET. BE
HOBDTEWEEZRLE,

9. HSABBEHICXDEFHTRIN
F— el - BERRRECL DL
i I B E D & DR LRIV A —He s il
& DR

& DORERE20HDT—FIZDOWTHTL
TR % Fig.2 IR, BEHEIC L 38FE
X EHSABEFHC KD BIER W I
FEIAEBIRB R ER L, HIBI{A%=0.718.
PERE=0.515, EHIFHRE=1.1040H
MBRERLE, . FIRREDS%EEKX
H131.067-1.140TH 5. TORBERKRITITFHE
ERTHARASFZHROMBHRRICHITS13
HOREF —F 2O T DR RO A
¥ =0.594. WERE=0.353, EIFAE
W=1.179. [EIRTEH DIS%EBXMEIT

1.122-1.236 L Z RO R ER L 2,

D. &%

W TH WA XTI Bz <
SRTHEPIRNF—-ENWT LR EDK
TRERY, FOLHBRUEICIE. R
F—KFE. BRERKEFE. REStOXZE
SHFIIRHNOEBRILETH D, BEER

HMELEREORHVWOREREE~D b

L—YEY T4 b5 EHBERESTEAL
DHIET, FMR TR DO EEELERE
e Lz, MRIBMUMERTHERLT
WS BREHRERTOR 7 0% X EFITHEA
DEL—HEUF A RHD, ZORTHME
OWEREIIERIENTEEL N3,
LL, ERERESHISET. EE0—

- RS I - T, EO

7ZH, bo EHERLMGEGH T RIF—
DIEW XU U TR D 5 5 Wi ik
PRETH B, AHETIRIOBEEELT
Ho ABREFHERR LU /&,



BN Tl TRWIERICH G TS 2 & 51
ST/ 7%, B85 T, 5.5mGyiZBSFO
ﬁwﬁ%%ct%thﬁkﬁwﬁﬂﬁ%
BBOHA T AL NN TS g
INB , CHULOBHEOHEBEREIL.
DAE—RI7 4 IVAGRBROLEEH—<
DEIJEDA1MGYIZBSF£ 3 U 7- il Ht
52mGyTHBIEMS, DAE—RT ¢
WLAERIN—Tic BT hBAREE -
HErahd, SEOR—OH S B %
AWBBERICEL > T, MU LEARES
R LT, WRBRHER & W\ S B
ZREBEICBNTS, BRItk TR 6
DHEBRBEOHRDIZ - LS hicxh
o SH—MBERBEITICBIT 396z
THORENDETH 5,

E. ##

SE2ORZHBHEREREON. 26k
FOBAEB/BTHS ABGEFZAVSON
EXRBEACBT 2 BEDAHNIBAE B
HRE (BK1—7) WEOEBHEEIZON
TREFL, BOXMRE LT, B5tiEe
EhLV—HEUF s OH B EEESG RS %
AW B2ERZEGH — Rl & B0 B HE
S DR TRXNF—HE 2 FRHZT - 7=,
HoARBIIC L LR — <RI
BHTEEENE VW SR Mz X h-
A EHIRNF—-OREEIIBRESSE
SHC K DEICHNTEBEIES LS. Xig
REOEB 2R T BICIIMEN D 5 &
S Nz, KEERREOENEESR T F
BERAWEBREDOH 1 5> AL ~JVidsy 7
mGy & X =,

F. BIRAX#ER

DlInternational Commission on
Radiological Protection. 1990
Recommendations of the-International
Commission on Radiological Protection,
Publication No. 60, Pergamon Press,
Oxford and New York (1991).

2) International Atomic Energy Agency.
Basic Series No.115. International Basic

Safety Standards for Protection against
Ionizing Radiation and for the Safety of
Radiation Sources. International Atomic
Energy Agency, Vienna (1996).
DELARRLE . FPINToH TS A=
(BB HEHRE L OMBES. BRI
SR 1999 ; 39 (3) :193-194.

4 LA RKBL . BRZREIIBIT S XBF A
EEHEHEDOPR, TR10EE B2
AR S (BEXERLLAMEEL) &
BEIE WEE TEBEBRIC B 3 g
ﬁ@%ﬂﬂ:&ﬁ%ﬁﬁtﬁﬂ?‘éﬂ%‘m paxicl
MR

5) DUk A, ek BAZ M : DpEXE
TR OAN B RTRBEE —H
AL EOHBED=ir—. ZSESN ¢
& 1999 ; 39 (BFIE):109. -
6) Grosswendt B : Dependence of the
photon backscatter factor for water on
source-to-phantom distance and
irradiation field size. Phys. Med. Bioi.
1990 ; 35:1233-1245.

7) Storm E., Israel H.1. : Photon cross
sections from 1keV to 100MeV for
elements Z=1 to Z=100. Nuclear Data
Tables 1970; A7: 565-681.

8) WEZH 5 AMBE L A F LR EEL.
WEHTHRESHE. 1997, .

G. BFFERE

an LR

1) Tetsumura A., Yoshino N., Yamada
L., SasakiT.: Head and neck
haemangiomas: contrast-enhanced
three-dimensional MR angiography. -
Neuroradiol. 41: 140-143, 1999.

2) Tetsumura A., Honda E., Sasaki T.,
Kino K.: Metalic residues as a source of
artifacts in magnetic resonance imaging
of the temporomandibular joint.- ‘
Dentomaxillofac Radiol. 28: 186~190,
1999,

) RHA. i fh, HFBHk, £ ARE
£: MRI7oyso.4 —DERRMAE H



. ORiE 66 ; 225, 1999.

4) AR BB IO EROFH
. HEREEHE 39 :91-93. 1999.

5) ¥H¥—., BR&ET. GHEZXE, £4
AR BETFZHININ) I XBEBRY
Z 5. VeraviewepocsD KA H .
ERESE 93 :1407-1418. 1999.

6) EEARRL- : FOINITFTS

74— BV B SR E L OREA.
wHEENE 39:193-194. 1999.

7) Katoh T., Saitoh H., Matsumoto M.,
Ohbayvashi N., Sasaki T., Shimanishi S.:
A supplementation to DICOM
Supplement 32 (Digital X-ray) for
digitaized film immage and computed
radiography. In "Proc. Of SPIE
Conference on PACS Design and
Evaluation" , SPIE Vol.3662, pp.369—
376, 1999.

8) A AR{= : Chemoradiotherapy @
MR FPR OB 2 5-14,
1999.

9) 4R BHBRIERICBIT Q0L
L. RO 45:311-313, 1999.
10) WatanabeH., Miura M., Sasaki T.:
Differential effects of the insulin-like
growth factor I receptor on
radiosensitivity and spontaneous
necrosis formation of human
glioblastoma cells grown in multicellular
spheroids. Exptl Cell Res. 250: 99-111,
1999. ‘

11) Miura M., Sasaki T.: Detection of
chromatin-bound PCNA in cultured
cells following exposure to DNA-
damaging agents. In"DINA Repair
Protocols; Eukaryotic Systems”,
D.S.Henderson Ed, Method in
Molecular Biology vol. 113, Human
Press Inc., pp.577-582, 1999.



BAENFEHARMESE (ERLERAMAER)
STHEAABEE

BSBRERCBITIMETRLHLVERANSSEEDODR

AP E

BAREE  HRRRBEREFHEBER

MREE BRIAMESRBERERR. HhRNFOEREA LOBEROBRIIAZ<AMRY

5. HHREREBOBEIERELRUSNTHEA,

GEBERBIEDRIAAT

H5H. REROEBRDOHEE THRWLZEH, BAFRIIDVWTRHNZTL. BEZ

7.
AHEEN

WHREFNL. BREZFEROICBHLT, E
HEBETAFHICEBNEFNMGBITZZET,
KREEZEETHHOTHD. DHYETHER
=N, BERICERLEBAESIERER TH
Do
WHRNOET T, FRBTORAL ER
B LLLIEHETIHERNEADORE, Bi, B
FHETOMAS L < ZFWBABXEEAA,
DFEFEZEES. INRERFEOEEMEEHEY
BN, BRI NI —ZERTEE
o, TOUEEREHELTVS, BREX
ETHRE., kI T3S, BEIXHRHE
BRERL. WPEHNEAT EF042R
L. HOEBRERECL > T, REREIE
O TAH3N,

AREIL, ﬁ%®ﬁ¢%ﬁwﬁﬁﬁéﬁﬁm
ZIEHELTWAH, ST ERECH
WT, BRABIRANF—HNSREER
W, FIEAETHERTEENTED, B4
EBROBENIBED Sz, EHRTORK
REICXD, EREZUREDELTH 3,
APIERETIE, ZEOTHBLUER, 1>#
Owv 7 E0OEEEBEORIZEICEY., &4
HIER OB BRFBOED H2EITS
ZEZEEMET S, ‘

BWrRTG

BER AN REREEOMET. LT OED

THD,
1) EFRITERINF—4,6,9,12MeV
2) H 77: 8K 10Gy /min(at isocenter)
3) SSD:40cm
4)  BHEEEES-10cm,15EE0 T U
4
5  PHEE %L
6)  BHEREER: 45 EEH S R |
im),
+30B8(C7 —A4)
7). RHEELTEBRLL25cm(P.0127cm)
8) AR (ERRD:190cm (B
2)x109cm(iE)x255cm(FE &), 1140Ke
AR 250cm(E
Z)x109cm(@x290cm (& =)

VEEBETIZ. 1049 —0Ov 2y, EEADE
oi—ILE, BEOBESRE, Fofoe
HICEATHIHEEZRHFLTBD, ZOREFIC
HETO, BEEREHEZEE LR,

CHHTRE R

LEOEE, EAIOVWT. LToREEE
o TR, ERARETOFRNBEER(X,
BRI ETBOTH 5, '

BFHR

1)W¢Fﬁﬁiéﬁ52$ﬁﬁ§}i E#%%‘EE@
935,

DLUFEEENFREICROERIT, YADD

R EfTHRW.



EERZEOMBICH SEMICIT. BHERER
HBEHOHIIADEHTEIND,
MSHERB AT EIT. BRESHREM. K
SHERIEMOM, HBEICH U TERHEYE,
EBRLEBET D,

EAFIRRE )

DEFIZEITE, SRBGHREEN, 8%
$W%Wmﬁﬁbf,ﬁﬁﬁﬁéﬁidﬁ%
ENRHSEERE &R EBEIE, BRE
ETOREDOTAIEEDH S, )

N—H, EBE>RERCRH L% AN
Eff, REBRE, EERSNAZE, FHEH
i

DMBOBEMET LIREET, EELS
R U, BRBGHREYREE FREIC
BEIXY., FIEOBHAICHRETS. HHBE
PERBY D, RBERRET >TEHRMEN,
PrEERDETD. o
DBLREEEEICL D, HEICEBENRA
Xh., £BMNERHT 3,
BE—YEETEEEZTVRNS, BRA
14y FIzE D REZRBT D, :
BN BHEERFET S BDIIDNT
IX. ESIHL, BRY. BESWREOHE
FIREBEETD.

D.E%

RATOERETIEH., ERANESRE2BES
3z rERBEHL TN, [BRAEL
IR RERE 13 BRAEIX
V¥R BEEBMERE) TERATSL
HD, £, IEEBICOWTIE. BERRE
SR b k> THRBRHIZN TS,
Wﬁﬁiﬁmﬂﬁti?f\m%ﬁﬁﬁﬁﬁ
. FIFBNICREL T, FRECBHEE
T. MR ZITD HEL. HoHREmE
ER L. EfREOMRBETHRIS KA
LIZWZ EBELMNTIE 2. TNXTO,
ERYBS I TEORR. T HEPICEREIE
NELNDABLEETHS, EHETI.
EAREREEEL T, BHRABHRERE
2o, B8 EROEBRERFHL TS B

Ha, FHERNTFEORRBIEEEZRE T, &5
E%§+ﬁﬁ\ﬁﬁﬁﬁﬁﬁﬁbt%®&b
7=,

E.f&R
EREREED, BH B REREROR
EERICmTTo, B8, HERAOEBICON
THRE 2TV, TORREE.

F.HIRAR

LEYHER

Nakagawa K, Igaki, H, Aoki Y, Ohtomo K,
Kawaguchi, H, Eto M.

A Quantitative Analysis of Rat
Osteoporosis Model with a Microfocus X-
ray Tube and Digital Radiography System.
Radiation Medicine 17:165-168, 1999

Nakagawa K, Aoki Y, Ohtomo K, Albright
N, Goer D.

Dosimetry of leakage doses from a mobile
accelerator for IORT and legal issues for
its clinical use in Japan. International
Journal of Clinical Oncology 4: 215-219,
1999

Takeuchi T, Kozuka T, Nakagawa K, Aoki
Y, Ohtomo K, Yoshiike K, Kanda T
Adeno—-Associated Virus Type 2
Nonstructural Protein Rep78 Suppresses
Translation in Vitro. Virology 266:196—
202, 2000

Nakagawa K, Aokl Y, Tago M, Terahara A,
Ohtomo K.

Megavoltage CT-assisted stereotactic
radiosurgery for thoracic tumors.
In@emational Journal of Radiation
Oncology, Biology, Physics  in print

ZIER, FEEH, b)IIE—, BKEE, EH
i, SRR, FIAEM. KRB, L REA.
HEERIRFTRICHT D H <1 7HROEH
FEICERT B RS, EARBUNIRIGHE 3:27-



33,1999

IR —, JHEMS, BAEE, KA. fih s
HBHRSAFvy —RRERIEE DN
#-. INNERVISION 14(10):100-102,1999

FIE—, BAEE, BEBILR, BREYE, BE
&, FLEHEE, SHREEC-armS 1>y 7 &
BRESRNLEFEMARS. INNERVISION
14(10):96-99 1999

2.%2RE

FIE—, FREH, 2HIEEX, #AKFEE, XK
H.IS1FTvI-CTEEAERERTEBED
EARSHRIAR. HARESHEES, B,
4.7, 1999

FIIE—, FERH, RE#H—, BAEE, AKX
. MEEEOEE L21 R~ DREYE. BAHE
HEEHFS, 6.17-19, 8%, 1999

FIE—, BREE, FFEKRH, FHIEX, 48
B KER. CT—LBI1Fw 2L BRE
FAESE. BARMNRERYS, 11.21 K,
1999

G. AR A AR D ISR
L. f¥ar S

2. RRMRBE

3. T4



