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Transmission scintigraphy and its application
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The transmission scanning was performed to improve the anatomic orientation of the radionuclide

emission scan, A gamma source of 21Am (300mCi) was made to move under the patient so as to follow

the motion of a scintiscanner. The photons from *Am were collimated and directed through the

patient to the detector. The emission and transmission radiation were separated by pulse height

analysis and recorded separately. It was possible to superimpose the transmission image to the

emission image with no geometric distortion. This method has been applied to transmission images of

chest, abdomen and bones. Anger et al have used ¥ Tc as the transmission source to get a transmis-

sion image with a scintillation camera. %2T¢ could not be used for long time and should be renewed

daily because of its short half life. Instead of ¥ T¢, solution of 30 mCi of #1Am was put into a circular

container (28 cm in diameter, 1 cm thick). A multi-channel collimator was placed on top of the source

for producing a beam of parallel gamma rays.

This disc source produced chest and abdomen pictures

with good quality. It was difficult to obtain images of fine structures of bones.
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Table T Low energy gamma source

Nuclide Half-life Energy (keV)
HlAm 4587 60
1090Cd 4534 22, 88
=1 60.2¢ 35

199Gd 2424 58, 363
#°Ph 20.4¥ 47
Tm 1344 84

¥Co 2704 14, 122, 136
#omTe 6" 140

y: years d: days h: hours
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Scintiscanner, Scintillation camera |Z X 2 75
B ORI T 0% O Wi E R D\ THEES 2 i
ZHETS.
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Transmisalon scanning with a recti-linear scanner
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H I Single-~hole atraight bore collimntor

Ymm in diameter
Transmission source

— 241 40y 300mC1

........

Fig. 1 Transmission image with a rectilinear
scanner.

Fig. 2 Transmission source and its single hole
collimator. : i



696—(46)

b ERE R L7c.

(1) Scanner |z %5818 oo\

5 X[ A F v F —D—FNic #Am 300mCi %
#3535 (Fig. 1), B L7=fIX R C CHL Co-
de No AMC7 D4 DTH b 4tk © k¥ X1z
EE15m, JEX5mTh5. K O HREE
10.6mm, EXyx 0.3mmTH5B. MR AEST-
DITHRIFE R R X 4 enod [z 3 mE RO AL
JledbDd % 29 12—t LT3 (Fig. 2),
Narrow beam % {fi[{j3% D13 fRE % X S+ 57
b, BIOBEDOWRBREMT 510 TH 5.

BN I385 k-2 ) 2 — 2% HfT%. =
Y A — 2 SRR 30emic L, TH#= R FE —
A1V FUiEx60keVEIOZICHRETS. 0%
THJ5000cps Al bh 5. AEEXEBBL TSI
LR BUEDME T35 235 4 BB Lo Wil o i
77 T1000cps BEDH Y v FAVELR B, FEL

Count/second

+fe«s« Transmisson image (2414!111)

‘Cut off density

RN E Y tesase

+«sEmission image

\
J__*_J pDack g | P\“-

i
Window width Window width

Base line

Fig. 3 Method of photorecording. Scattered
radiation from emission nuclide(shaded bar)
must be eliminated.
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FED A7 b AR CRET S A5, emissi-
on image {Z {FH LT\ % Biflid 2 v 7+ VEEL
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transmission image {2\ T B R B HEdE
{X, emission image T3 1% %h ic H L CT—i
AN 2D RS B Pz emission nuclide oyt
ELIRS & B 5 W BFEEE RE S hulus
LSRR #RETS (Fig.3),
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(2) Scintillation camera |z ) % transmission

image [Z-2\»T  {§iJf] L7z Scintillation camera o
EER11.5MTH b BRHREFA10TH 5. 10
MEEE O FIBRERIE 2 bl R LB E
LhBH, FEMLRGEE T O X5 i
B ohighole. FOBHEE 1 cnjEifR28en D
fbe= —ABORBELHEL *Am 30mCi » 3
ALEEL, #FEE LCHEH L L = A transmi-
ssion image w85 = L HsR . (%zﬁdxﬁgiﬁ&
L ORI T s 2)  (Fig. 4),

Anger® 3 9¥mTc 10~20mCi # FIftk o ges
CARBRIEE LTERALTW S, 9=Tc (3245
B R LM ed LIZ LIE AR 2 5 NE B
5. B O BRERED e, 40004 — 4D
VAT = Y 2 — 2 2B TR IZ20004k — 1
DFT=2 ) 2 =23 CrHEZT, K5 eg
FERIXE 74 1 nicicst+5 (Fig.5). 4%



IR 494 9 H25H

i SR

........ Pulse height analyzer
E Tran.smi:islon image
| Emisaion image

Multi hole collimator

)

L S |
Multi hole collimator
TITATTTTHInIT | Transmission disc source 28ecmg
I

e (%4 4m; 30m01)
Fig. 5 Transmission image with a scintillati-

on camera.

BEDURMABIHHEPSE LRV L5 LTE
SDENVDS.

EEEoin< LT transmission image % 4 ffi em-
ission image X H AP LIz, Fi, K7 »
vh—4, Mix D 7 5 v} — 4 2 DT trans-
mission image #3385 L F DL DOFRE T
THRf L.
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1. %Am L 9mTe @lt%'i
& 26em, [Ki26en, [F 8 cnd EHA=HTE O
Mix D 7 » v} — 2 (Fig.6) # scan L, #o
FHEE #Am, ¥Tc w2 WT7Fmy FLicd
oO% Fig. 710RT. =FAF¥F -0\ ¥Tc
FRFERENE N Lt b, fEE LT ¥
Tc, ¥'Am % 1Ko aiiE a6 % =3 (Fig.
8).*Am ¥ AV THIIBEEEEh I
nizw, fifi 2 BoEBEOZEIZ60keV T ¥nTc

Mix-D phantom

26cm

.t — —

— 26em '|

Fig. 6 Photograph and size of Mix-D phantom.
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Fig. 7 Counts as function of thickness with
mTe and 2'Am,

Fig. 8 Transmission image of chest with *!Am
and *mTg,
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Fig. 9 Counts as function of thickness.
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Fig.6 @7 v b — 4% scan LFDEX L&
BER OB GRAY B D & JEHA T & JLic exponential
CHEEPMETTH 2 & A bnd (Fig. 9), &
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b— 2% scan L hE RN X b W BEHR
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(A) I I

Fig. 10 Scintigram of phantom.
(A) original data.
(B) Counts are displayed in repeated mode.

Intenaity
Max count

2
(¥=1,10,100,....)

Scan upeed 20ca/ain .

s O Semebom
fean —

Water squivalent thickness () |

a

- . Tithout phantem i
Ll

Fosition {em)

Fig. 11 The graph shows counts versus water-equ-
ivalent thickness after logarithmic transformation.

AR S B LM Wk HoB

Fig. 12 Computed scintigram of phantom.

B R AR :
Fig. 13 Logarithmic display of phantom.
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repeated mode.
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1. Scanner |~ & % transmission image
(1) Bt
79X 5, FIEOEMITH S,
KX EEA Fig.15 (A) R
Z0FEBE % Fig.15 (B) iKY
FHREEXEEECECIETHLL, T
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(A)

(B)
Fgi. 15 Male, 79 year-old, lung cancer.
(A) chest X-ray film,
(B) transmission image.

W S S oy, BEE S 2o IR &
NLRETHD.

(2) filivve735 A LiidRE

332F Hik: Pyothorax DFEFITH %

Fig.16 (A) 2 T0FEBHETE Y, HifioHr
WEEDME < TN VAN 2 EAVRERTE b BiR
o) x40 kLT, Fig. 16 (B) i
BIL.MAA X Bfiliv va 75 akind. Al
WA LMt o biviews. Fig 16 (C) 138
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(A)
(A)

(B) (B)
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Fing. 16 Male, 33 year-old pyothorax. Fig. 17 Male, 58 year-old, pleuritis.
(A) transmission image of chest. (A) transmission image.
(B) lung scan with ''I-MAA. (B) liver scintigram with**™Tc,S,.

(C) composite of two images. (C) composite of two images.
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WA iRn, v v 77 avFZTRLEERES (5) = DIEFIE50F DAtk CHE IR O B
BETHS. BOREFITHA. v wF 5 AL Na B k1
(3) hEHe THHDOTHDH. HEH, WE, EWE, WE &

58 BPET37ktE Plewitis (2 Joof-Z & 2ib
5. Pig.17 (A) BFBEHETHDH, HHFEE
2 EL Tk b AR L TRk E» .. Fig
17 (B) 29Tyl zmg FRLBfrvs 73
ATHAH. Fig.17 (C) BELRERETHS.

() HE

BROFBBEALRT. 12 e UCEEE kR
LiTth%n (Fig.18 (A)).

X#EH% Fig.18 (B) k.

k. %

Fig. 19 Female, 50 year-old, malignant goiter.
Transmission image of chest and pelvis Na '¥'I
was accumulated in metastatic bone tumor.

Fig. 18 Male, 68 year-old, lung cancer. |

(A) transmission image of pelvis. Fig. 20 Transmission scintigraphy of skull with a
(B) X-ray film of pelvis. scintillation camera.
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sz PRI DB X 5 REEREN R bR
% (Fig.17).

2. Scintillation camera |z J % 355

(1) A

BOWHr b HBRETH D, MVERS R
Shigv (Fig. 20),

(2)  Kaig

scanner |ZH~35 BRSSO T iliLfk A
Bigws. X, B ELTH scanner 2 b L CHgE A
By (Fig.21),

.

Fig. 21 Transmission scintigraphy of chest with a
scintillation camera.
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Scintigram D fREIEHALE A 5k E LT,
transmission image (X —-o0 M HETh b,
emission image L {\ZEANCIT 1K1 © WG 235
DXBEROMIER S I E W5 B 5.
Scintillation camera = J % @@{% % 8 51k 4
& LT *MAm B A FIBCEHALTERTS &
HEEERICIZE S\ 2 EAigoT. FlsiTh
B v /7 A0BHOdI LT L HicSLE
TRy, Jili, v 25 A CREREEO
(FEBEEE O FOE Z 235, iz transmissi-
on imagediE N D EEZ bhHDRLF -y
FI7 T LB NTTHS. Tt h, pericardial
effusion D235 [ iz blood pool k.[[&f%
FRTHT, LAD blood pool 2/NELfifE®
iz 13 radioactivity AR OGS B B s &
Aw R B MENH B A transmission image

AAREERMSRESHERE W34k BB

PR IIBEIIELTH B, i, KBIR
i &£ 5 Ay blood pool scintigramiz X b 354
SETII ) J X R E RO L LT H X b
I% transmission image [ 4%k Uc Hoseslnt
BRI LEL bhb.

#\ T myocardial infarction ® Zr © f- iz
coronary artery [T 7 — 5L % A L BI.-MAA
ZIEATHEBERALII AR 2 < 72 5 25
(7% Pead B 1o DI iU & IEREC G & 8 5 3
MAHBH, ZOX>5ikipcd transmission image
FHHATHS.

¥ & BERRRE & OALIEBItR & 5 UNEE 23 b %.
Subphrenic abscess!®, Liver abscess, Eventuratio
diaphragmatica, ascites 4|z Js\ T 4, transmissi-
on image{3 %7 2. FIL2oWTHE Y v 75 A
XL TR R 0% DT o%, XRE
Hom < fivEM il R ot s, 5]
BCIRE DM b1 HRETHS.

ffit %Ga-citrate, 97Co, "=Tc-Bleomycin 2
LBy v 75 a, 08, ¥nTe ) L
BWT LB FREOLHI DI 1 2 — PEE
WX 248 scan BTl n Z E24% L fnoTn
HH, T X5 IRGE b BEEORBEER D

Fig. 22 Transmission image of chest.
(A) at full expiration
(B) at full inspiration
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¥ ¢ transmission image |IFHb D EE L bh
.

i FE R x AR S W TIEL, T0HE
HEE DD BITEEEL S 5 LT H5RABATIRD
HTA29%  [miElofii & scintillation ca-
mera® [ GEE T TRAREE B L OWEE
RETrRoOBRELYWERRTZ. ThIh
residual volume (RV), total lung capacity(TLC)
OREx R LTWADTIhbLOBEYETFIHHA
Bz X v B L RV/TLCx 1007 0fs LTURT
CEBREZINTWED., vvFr—va v
5% FC #nTe o FHRIREIRIC X b BeRREE &
BARBSIC DI85 2R3 (Fig.22), *¥Cs
DIFEBEE D OO PET 5 & Lix EFHW
X oFoHaL ey sEoflEr: Laflamme 59
X h|EINT VS,

5. #% W

1) Transmisson image |3 emission image ¢
R AE 2 A B e b B RIs Ik TH 5.

2) MAm BREFBRREFCARTHAVS L
scintillation camera = } % transmission image
HELRD Z RO, MAm RN 458
LR, HFEHT 5 DEI IR D= F N
¥ —}60keV LFMTHS.
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