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Dose Estimation by Chromosome Aberration in Radiological
Technologists Exposed Occupationally

Shozo SAWADA

Hiroshima Prefectual College of Health and Welfare
1-1 Gakuen-machi, Mihara, Hiroshima 723-0053, Japan
(Received October 3, 1999)

Abstract : Chrmosome aberrations in the lymphocytes of radiological technolog
-ists (RT) in Kumamoto Prefecture were analyzed by the trypsin G-banding
method to estimate the exposure dose to radiation. Structural aberrations
were identified in 384 (2.5%) of 15,442 cells analyzed from 53 RT as compared
to 177 (1.6%) of 11,136 cells from 36 healthy controls. Stable aberrations
were the most frequent in both groups and were either translocations or
deletions. Unstable aberrations were mainly acentric fragments in both groups.
The frequency of translocations and acentric fragments was significantly
higher in the RT than in the controls and was highest in the RT over 50 years
old. The highest frequency observed in the >50 age group was attributed to
the unknown for cumulative dose prior to introduction of film badges. Dose
estimation for each RT was done by using dose-response curves of stable and
unstable type of chromesome aberrations. The relationship between frequency
of chromesome aberrations and cumulativeradition doses of the 53 RT can
be expressed by the equation y=0.22+0.37D+4.35D*, r=0.702, where y is
corrected frequency of chromosome aberrations after subtracting the increase
with age and D is the cumulative radiation dose in Sv.

Key words : Radiological Technologist, Biological Dosimetry, Chromosome
Aberration, Peripheral Blood Lymphoceytes, G-banding Method
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Simulation of Wiener spectra of Symmetrical Screen-Film System
and Verification using by Measurement

Hiroharu OKADA and Komyo KARIYA'

Department of Radiology, Kinki University Nara Hospital
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Abstract : We simulated Wiener spectra for density range with a symmetric
screen-film system applying Wakamatsu's mathematical model of Wiener
spectrum by the two methods, and compared with the simulated Wiener
spectra and the practical measured Wiener spectra. On one method, the Wiener
spectra were simulated as base of the Wiener spectrum at the double density
1.0(Singled layer method). On the another method, the Wiener spectra were
simulated as base of the two Wiener spectra at the front emulsion density
0.65 and the back emulsion density 0.52. The two simulated Wiener spectra
were added in every relative exposure (Doubled layer method). On the
comparison with the simulated Wiener spectra and the measured Wiener
spectra, the relative errors of Wiener spectra became lower the doubled layer
method than the singled layer method. The relative errors on the doubled layer
method were almost less than 15% at practical useful range. Therefore, to
simulate the high precision of the Wiener spectra for density range with a
symmetric screen-film system, we should individually simulate Wiener spectra
on front and back emulsions. It is necessary to obtain a large number of
sample points for determination of the Wiener spectrum, the accurate
characteristic curve and gradient curve by the sensitometry.

Key words : Wiener spectrum, simulation, measurement, symmetrical screen-
film system, density range
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Abstract : A large size of storage is required for the data obtained in the fields
such as image diagnosis, physical measuring of phenomena and so on. In
order to deduct this heavy burden, a reversible data compression is always
employed for a perfect reconstruction. In this paper, a multi-valued image is
transformedto the bit planes whose number is neccesary to exactly express
the pixel value of original image. Above transformation process is carried out
so as to increase the length of 1's run on the bit plane. Based on the information
whether the value at the position near the target bit to be compressed is 1
or 0, conditional probability on target bit is adaptively changed. Arithmetic
coding is carried out by utilizing above formulation. Simulation studies
for Girl image(SIDBA) and X-ray image of crotch joint shows the effectiveness

of proposed procedure.

Key words : arithmetic coding, bitplane, gray code
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Abstract : A method was developed for recognizing the barium-pool regions
from a double-contrast gastric radiogram, as one module of image understanding
for computer-aided diagnosis of the gastric cancer. The method is bottom-up.
Firstly, pixels of low gray levels and of hollows are extracted as possiblebel
ongings. Then, round regions are formed by grouping these pixels if they
are cluttered. This operation eliminates small regions and linear regions at
the same time. The barium-pools are coarsely extracted by testing gray level
differences at the region boundaries. Finally, region growing is applied for

fine extraction.

Key words : computer-aided diagnosis, image understanding, cluttered region,

gray-level feature, region growing.
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Fig. 13 The result of the seed-region growing.
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Fig. 14 The results of recognition of barium-pools.
(Continued.)

Vol.17 No.1 (2000)

18EHIc 2 W T DEERFE R~ TAFig. 141071

T, 6" (a)~(r) OHDEDIT>WTLEMAE
mifg, Ff, AUAGEEESRTH S, i, JEE
FEREHE DR OB 2 HIEIC & - THHlE L 7245
BHREMICHIRATRY. FHlioREER,
BN 9 AR D Bl EhTVWAE &,
RN g Al i E TV A T &,
cFHLEOMRE LEVESAMBEATY
BT &,
TH 5. AHMOFERHHHRIFEEDR DL
RO, BIFRIFEESICEANETLALTVW A,
T, EHIcoLTR, HTELd - @i %
DHEROWEFEPICKHTIERLTWS, 45,
Sl E RSN BIER RS -, BRI ED
HTERIFE b oH18Fh14F|TH 5. fhicoWT
bIRIFREIFSEREE O Ul BHYY Y
LRI oW TR NTRIFICEET S &
MTEI,

6. & %

) A0 ST I FEN O b 0 RO
YOO LRSS, BNOY o AR G
BNBED D IEPH RIS EDID T 7 AF v+ TH
5. HEROFR, HWEHAEZIBAY 9 LD
ST & o, AhELboRBAEICL >
b TE s o, THIZEEEOREDNS L
BRELT WD TH A, KB WmIbEd7 v
5 ORKAMEEEAN Y 9 L@ HBECADbYE
TRELEBE, B/ o AR S FFHEGAR
MERFEILTBREShTLES ZEMEL, B,
A A NS EBE, BN T AR
f & [ i E R L AR AR b e h T L &
3. Lichi=T, B/ o A0 Sl 2 sk
&b ->TIEL St 2cdicid, 77 &
Frlid, b ElOfREMIHEEICH &5 e
DBHBETHAS, Fi, NELEEAN Y 9 LD
Ptk i, A< ERESh, REESHHMNOBS
EHFEDOSTWIY, WEOHBILHNETH -
fo. SHMERREIC oW T, HWREREo ) v A
O HUR I TP RS L L - TEEEh
TWABAHEV., ZOk%, FHEREAN5



oI oA A & hd, Hoffkhs
REMZ THMIcETREL, BHEE &g Ln
HTEMET B, ThEmh#d sy, 2T
FEEAEM L 2& L. LibL, ZOk®D, N
SUMFIC K N TR IEE D, &<
MY o AR FEE TSI b T E S -
fo. X)) 9 A O SR O BRI A2 10 )7 Z B A
3. Litzhi-T, ENoTRTOEFEE Y — Kl
LLTHEBREARITES L 3RETHS,
Tid, 29, N I LABIDETH B T LK
Ly — FREEEZfH L T %, hh ol
2B EVWIHEFEEE -, TDEE, ¥~ Ff
WMOZBERD E, TANKEIUHEEA LRI L
TLESCEMREI B, &<, HRIAKTIER

HOEALSH S histcd, v — FHUBIHERICEE
T AMEND .
7. ¥ U

SCT, oYY g A D SR A R E O B L
IcbETSOTHIEL, 51, ThEY—Fil
& L TRtk Ic X b AR - 72, v — F
fHE o MHc BV T}, BEEO/NE WilijFE &M
BHAENY g AR o FRImH E LTt L,
Thoo®mEinmrofigezmkLli. LT,
Zh S ORI BT O B A b A& I~ T RS
HARCH L. TofR, v — Pz R
PET s EMTEL, 1, fEEEREEHOV
foEEibic L - T, N T ABDHEELEDR
HFiciBild 2 C &M TR, HROE, Bk
i dm L < RTT78%, BEIMcRTI00%TH -
r

LaL, BASY 9 AR PNS ) 9 L8
O EERIC RHANSHHETELR WS L bigin - fe.
LI, TNOHSTFHREPTRMELTEL-T
WA RSy Ot P, R & O¥BIAKE TS -
o, R A I L BB TN L L U
WO WFhO/3) 9 A0 &1 BEFichit
TETHED, Lichi-T, HEMHOWEL 5
THWT &M -7z, Thid, BEE7o 7 7
A NIZBWTBA/ Y 9 A6 E FHERE O
BATEPEULTWAI Eh S b hE L

ThH5H. 5k HEHKCOVTE SIThE‘EDL
EBTHD, 21, BASY YAl T 2
ZF +HMH S, COLSHHROZMCIL -
Lt o HEBSEEEDLNS,

g, CONETRLERA AT v 7SR
btz )Y ARYFEEOERI-DVWTRIOD
LI HRT ORI TES L AN h-
fo. Fi, COHEEo) T AR RO BRIKS
HOWEE ARV T WS, AFi &R
Feili % o HHR b EkONTEE o0 T, TOR
BcbibHTE R bOLEDbN S,

E I

W% 7 — 7 FE A v ¥ — RS T
MR @ ER I & F b R R — BRI
OTHEICE VRS E TV REVR, F, K
IO —E 3 EBEFHEUE T R & A DR C
(2)BEFE 50768040812 & - 72,

x|

(1] TNFE=RR, (LMEES, . EXR2
WroERE, SOEED, 1964,

(2] #BTFPEE, (LHES, PTRaFciE, fth: B XH#E
EHMAZEH, ERX#E0a vy Ea—92
W Chgh, BETF, BhGRMGE) | 3T, 149-156, ¥ a
TNV H—e7 27 53— 27 KR, 1994,

(3] Ew)gt—, @b, SMs—BE: 7XE
THEERGICE T AU EEPELED HARE
Mo BBk, BFEEF2EGE (DD
J73-D-11(4), 661-669, 1990.

[4] Lol (LEBEA, B, fth: KTl
HMERICLIEXBEEES» o O H W
BB, WO - B v R Yo A (M
IRU94) Slfam 8L, 319-326, 1994.

(5] APEHEX, AR, HEHER: SXK H
G, S OFHEEOMI, Med. Imag.
Tech., 12(4), 523-524, 1994.

(6] FHerBEd, APGRER, AN HXH _H
BRI B 2 RO, G
(G WY, TE94-34, 49-56, 1994.

B 72



(7] (LN &, WEHER: FRECLLEI(CHX
WOESERED 503 9 AR D RO,
Med. Imag. Tech., 13(4), 513-514, 1995.

(8] oLk, WEER: BtmAEHWAHEX
W_EERGD> S OH MO, Med.
Imag. Tech., 13(4), 591-592, 1995.

(9] =R, WEEER: FHEicb &I HXK
TSRS S @3 Y g LY SR O,
Med. Imag. Tech., 15(4), 519-520, 1997.

(10] HAR -, HEER: TXHR_EEERO
WG PR~ 2 7 L OREE, Med. Imag. Tech.,
15(4), 521-522, 1997.

(11] WEERE: ERitmofRkicb EI<CEM
XERH S DSt syE], SCERE R 8l
L IEARWF 72 C (2) 3 1% 55 07680408 B 72k
i, 1998.

[12] WEHEL, T8, MIESE: BXHRIE
D, RS T & ST, 1506),
383-388, 1977.

[13] EHEE: 7 40— Foxy 7EIC L 5 HXHR
% Fcimit% oW g, BFmEY 2R XGE
D, J68-D, 269-276, 1985.

[14] FIEefe: XEEEOUB M, HEHwe,
20(12), 1089-1095, 1979.

[15] rhitsifdE, WIEHE: HXH _EEREEIC
w5 HipsaEihH o — ik, BTEEY4a

Vol.17 No.1 (2000)

#wGE (D), J64-D(11), 1045-1062, 1981.
[16] thiRigiRE, =i o s KPR

Z M L - WX RO B,

LR 2R SCRE, 24(2), 165-174, 1983.

(17] E2 &K : A LEWmERE &> > O TFHIFEZE
R % 285 5 0F i 4% 0 T GRS b 20 4ol 1,
(E5& (D-11) , J74-D-1I(7), 873-886, 1991.

[18] Kita Y: Elastic-model driven analysis
of several views of a deformable
cylindrical object, IEEE Trans. Pattern
Analysis and Machine Intelligence, 18(12),
1150-1162, 1996.

[19] Pavlidis T and Liow Y-T: Intergrating
region growing and edge detection,

IEEE Trans. on Pattern Analysis and
Machine Intelligence. 12(3), 225-233, 1990.

(20] faA®HE, FHBA WE: mEEFT > F
7y 7, BEHEMGITER, 9285, 689-691, M LIK
e, 1991

[21] LiEBesE, FRERES: g o e & 3G,
P98, 132-133, HISREE, 1992.

[22] Adams R and Bischof L : Seed region
growing, IEEE Trans. on Pattern Analysis
and Machine Intelligence. 16(6), 641-646,
1994.



[ BFF:EER ]

HEXBREBELH IS ERREDOEHIRL
— —ERFRIRDRIB L o EEBE N\ DX IS —

flich #aw], HeE OGE RORSE, F OB, w SET

el B3R T 230 FH AR R - 7501-1193 i il 1-1
+ EN A BB AUHEE - T460-0001 ZHEdihX = o h4-1-1
(19994E11H 5 H, m#19994E11 H196H)

Automated Detection of Masses on Mammograms:
New Approach to Masses with a Partial Loss of Region

Yuji HATANAKA, Hiroshi FUJITA, Takeshi HARA
Shenglan LI and Tokiko ENDO'

Department of Information Science, Faculty of Engineering, Gifu University
1-1 Yanagido, Gifu-shi 501-1193, Japan
'Department of Radiology, Nagoya National Hospital
4-1-1 Sannomaru, Naka-ku, Nagoya-shi 460-0001, Japan
(Received November 5, 1999, in final form, November 19, 1999)

Abstract : A new method for detecting the masses with a partial loss has been
developed for improving the detection sensitivity of our CAD scheme on
mammograms. In this technique, the partial loss mass is identified by the
similarity to the model with a sector form. In order to calculate the similarity,
there are four features presented as (1) average of pixel values, (2) standard
deviation of pixel values, (3) standard correlation coefficient defined by the
sector model, and (4) concentration feature by density gradient. After applying
the new method to 335 digitized mammograms, the detection sensitivity for
the partial loss masses improved from 70% to 97% at the number of false-
positives changed from 1.0 to 1.2 per image. Such result indicated that the
new technique is effective to improve the performance of our CAD system.

Key words : mass detection, mammogram, template matching, computer-aided
diagnosis, breast cancer
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