(R #)

259

BRI I 1 B PULHARE(C DT
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WROE* Rk B
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SV (e

B KHEEBRBHE 4S5 #HliconT, single photon emission computed tomography (SPECT) # FivT
epinephrine |Z X 3 FEREZ AT L7, B L L7 5 BlONERB L OMHALI Y~ OBV RE, BOB
™ 34.5+10.0% XV 164+£6.9% ThH o7, MRiEDH Y & BWT L7z non-Hodgkin lymphoma T2 IX#ER
BXUH YV bOBOEOFEL, 128458 (64 B8XU2.5£1.6% (54) TH-T, MBFEELLE
% & A7z non-Hodgkin lymphoma 0 E#{E 27.3+7.0% (8 #]) 38X 18 9.44+7.0% (7 H) Iz LE~_THE & % 15

ETH Y, MEXEREILUTTHAR T /.

FINR 5 - MR 7 FlO WAL, 33.5£6.77% &

XU 13.844.5% LRBICHANEEEZIZD ONAP o7, MEE -2 BIE 3 FICR2fERB IO
ATV N OBWHIROELUNMETRRD bhie. F 8RR ESEEER B X ORRE A O inB 4

1 Fliz BT HMEOFAZIKT 258D bhi.

L xIC®»IC

Catecholamine #¢ 5.2 £ v, A IHET 2HE
X, IR SMbA TV, ACBITF3ZE03
72 A BRAE LR B AR B S R s B+
TiX 75 v, 19304E Osadchaya 50 1%, HEEO
# bz Hodgkin JHAHFIC B W Tix, BED
15 o T R T O SRR Th 5 Lk
L 7z. R\ T 1982 4E Rosen 52 %, JEED H
S T IEMEY v ASE TR RRE AR 2 Z L W
Liz. bUbhiZEEY v l0EHIC, flix o
P B O I F O fh o FKBRBEE TONT,
SPECT # v, X D IEfk s RIUERE O RIE 24TV,
KRR BB TR 2 BIUE BT 2 RBEED
RAZR2 B L L bz, MEROZO—FEL
L ToFRAtc >\ TR L.

* BT PR AR IR TR R SRS
K A TR
Zft:604E4 18 H

BRI 604E 12 A 27 A

RIRIES R © BB RIR R ABEEAT K|

(8791-02)
TIRR P EF IR
R R s

. ¥REFE

Xt &% Tablel ic;R L 72454 T& 5. non-
Hodgkin lymphoma 184> 5 & 5 i fEfE L & %
2 Ga v v F 7T 7 4 — THICHS » I ERKEE
IAEE» b, XHRCT TH S 2 R ERRIUR
BHRLNEEED Y LEE L. Zofio ik
Ga vV F 57 4 —TIRIBICH b 2 7 AT
D b r o7, Al JfE (359 ml)
DHEELE-ODBEEEL Y L2W L. Zofto
440ix, Ga v v F 7T A EBOERIIIFICL
ARETRIIL TWiz 28 X #j CT TR EEFTAR
AHLNAEP T, £72iX YGa v F ST A
b, BRER OHEEE R LI X CT TERK
UROFEENEDRIZ LD T, Thbd & EEED
Bk L., 20Mio 8 Flix EH 2 “Ga &
VFTTABIOC XK CT ETREFEEED
bhirho7ebDT, ThoERZEEELLL
U L7, B o aE, B Rt
W E L O AME SRR A RS L, &3 Fo
AIRERE I Th b EEEZF L. ZofoE
PERESE 5 Blbicix, B 261, JRIEMERTE, BE
BIUORRETAHOBESES 1 fIsgshi. [
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Table 1 Subjects

Disease Numuoer ot cases

Malignant lymphoma 18
with spleen involvement
equivocal spleen involvement
without spleen involvement

Leukemia
Chronic lymphocytic leukemia
Chronic myelocytic leukemia
Acute megakaryoblastic leukemia

Other malignancies
Lung cancer
Gastric cancer
Hepatoma
Metastases, primary unknown

Portal hypertension or hypersplenism
Portal hypertension
Hypersplenism
Liver cirrhosis
Banti’s syndrome

Hematological diseases
Iron deficiency anemia
Aplastic anemia
Idiopathic thrombocytopenic purpura
Idiopathic leukopenia
Thrombasthenia

Others
Fever unknown origin*

Liver abscess**

Lymphoadenitis tuberculosa*
Paragonimiasis*

Red cell fragmentation suspected*
Accessory spleen suspected*

— et bk bk bk O\ bk bt e b N O\ R ke B e s = e N = W e e e W00 RO

—

*denote hospital controls used, who had no
splenomegaly and were confirmed no spleen ab-
normality by CT and 6?Ga scintigraphy.

**This case had splenomegaly (349 ml).

ARETCHEE 7 Bl 5 b 3 Bl IR RETTHELRE & B -
T, BxoMFREBE 6 FI0 S5 b 2 Hlixgk
RZMERML, Z O fth i e T M/ MRIR ME SKBE R
(ITP), FAARRMA M, FFMEAMIRBDES X
U thrombasthenia 45 1 T b o7z, 7233, M/h
PR RBE R B, FRE (183 ml) % fE-> T
7S, PUiVMRILAEOTFIEIC X Y Rtk L 2T &
iz, TOMOXEER 6 Flhicix, FEkY v
SRR, PR, REAR, FRRE, RIMEEWB
X Uf red cell fragmentation & 1 Fl 35 £ h

23 % 3 £ (1986)

THY, Tho o EFOS SMEXFEYET,
XBMCTREVGa v v F 7574 — OFRE
FITWHEREEFRTh o SHlextBE L

(Table 1 B/R).

ARG 2B U TEBIT2E S8R L,
T 1 ERREEE T 39+160ETHY, >
L B8], LTI Th o7z, R E Lz 56
DL, 3phE i, 2R BEETH-T, O
FEIIL 2588 B TSERICA A L, T4555.021.9 1%
Th - T, IERBHOFEEH 53.8£15.55% Lt
REBIEDONAEN oM. ¥GaL v F I 77
14— 39 flic, X# CT RE X 23 fliciTbh,
WTFR D AREEMATER 2 BRAUN TS -7z, B
PEREE G T, bRk £ 7 U R A AR B AATT
CARENTOIZ., EBEHLEE s 7213 0ES
BHEIHRZETA TR,

BEFEIUTOI L ThoTz. BENOR
fLl7e 2ml o~ ) UnfiiR # v, FRILEKEE
A * v b (TCK-11, CEA-Oris #) 1= T 99mTc
PR L. ANz 7z 99mTc 1 5 mCi, $ L Bx
49.5°C, 20 }ffl & L7z, L L7 BE Ity
L, 4 Wf#ic SPECT iz THAERZ R 72, #l
BT 7 — 7 R v F Ny 7 1200 126w
L7 v =75 #7 (LFOV, Searle ) # v 7z,
360 B, 36 Fk v, —Hm 0 BHT>T—%
#RE L, Sorenson® o R UL % IE # X U Shepp-
Logan® OIERK & A c 7 4 Vv & — Wik
XV EGEER L. H£RXTA ZOEBITR T
A4 AF 5.5mm #F/LTH 251 20EHEE L,
FhOORFZMEAREE L. £R T4 ZOHM
X, Mooy s e lkic, 1 €710 0F
F30mm? 2R L TRD-. FROREIZ LW EG
FoREy Y Y iz L TR E (cut-off level)
PR, TR EOB TV VEERLIZE Y BV
FHLLTRDE Bofry v i, BEBE
LR 72RO sy v Mo E L.
cut-off level 1X, A7 7 b2 Wi Hl
R ORI Y 2% L L. FHEEZLTIY
% v FRIERE Iz epinephrine 0.5 mg # 7 &
B, 155/, —HERTIZ205MH, Fmk i
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DR % BRI RIE L72%, BE SPECT i T

AR EFCHETAREB LRI Y v PR,

MBUAESR X, epinephrine # 5§ O AT 2 & &
ERORBERL ED, BENMORHIHT S
EEL L. BRRMAES X CIUERIZ4SHIC R
WT, BoLh vy M ROREIRBHIZ BN TTT
oz, EBABEABCEY LG CRES R
X#CT 7 4 VA DB S NIEF TIX, X CT
EARETRD AL 2 kL.

III. %% -3

Figure 1 iz 8 ffiliz 3 13 % X ## CT TR 7= it
AREAETRO BAEL OBRETRT. XH#R
CTIRX2FHE X(m), FEC L B2FM%
Y (ml), £+3% & Y=0.860X+8.68 DEIHEAHE
H, BEICEDZEEOFHET/IE L THERAR
Hohiz, MHEREX 099 & BT EAABNE
ONSY: aW el

epinephrine $ 5.1% 0o AR OEL 2 RETT+ 5
72w, Wilk YRS ERE ORI L2 BEL
7z (Fig. 2). IX#ig o B#F iR EFI CRIBEEBE LY
AWICEEIRO L, WISHLUBKITEOEIZH
B D e o, IUHE D v ] T3, epine-
phrine # 5% K104 & CIXEBSED L,

1000 |

3

Spleen volume by SPECT (ml)

1 1
0 500 1000
Spleen volume by XCT (ml)

Fig. 1 Comparison of spleen volumes measured by
X-CT (X) and SPECT (Y).
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Time after epinephrine injection ( min.)

Fig. 2 Change of relative splenic area obtained from
posterior view following epinephrine injection.
Closed circles represent a case of rapid spleen
contraction, open circles represent a case of
gradual contraction.

PO Y (Ar T & e

SHR 2 & I SRR BRI BT 5 BUNHER # Fig.
3R, RB S FloEROFY +1 FERZE
ik 34.54100% THotz. BEY VA ETII,
iz BENEETS L E X b Rk 6FlOFER
1284+58% Tho-T, BENFEELEIVWEEL
biie 8 FIDIE 27.37.0% i L <#atEE 1%
DT ofERBTHELIEESED bhi, BiEds
BWeEZ bR 8 FIOEHMEX, NBHIOFE
B _EEEIBdOhAL o7, BEZET
3 AR 3 BloIERE, WThOERTHEL
WEEZRL, Z0OXEE 5.1+£07% Tho T,
SBROMEICHAERE 1Y UTOREERED
Shie. FANRETCHEE £ 72 i3 BB RETTHEIE 7 Bl
EHEE, 33.546.7% ThoT, FMBHICH S
BEEIBD AP ok, TOMOEMESE S
FOEHZ, 29.7+160% T - T, MBHELO
FMlcAEZRRd bhixrolds, ¥Ga v v s
757 4 —CHAKICERDOEENN L enhanced CT
TN R 0 £ 5 0 KBESED b hRER
LW S he—Bl o IKE R 10.6% LIKfEZ R
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Fig. 3 Contraction rates of the spleen in patients with various disorders. Closed circles
indicate cases with splenic involvement, and open circles with a bar cases with

equivocal splenic involvement. Vertical bars denote mean-+s.d., and parentheses
number of cases.
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Fig. 4 Relationship between splenic contraction rate and the volume in patients with
various disorders.

Liz. X# CT CHMANICER 2.6cm 0IGBH 1 SHFL, = DEHiE 25.6+:128% ThH - T,

AR D b i o —flTiX, IHER 40.8% HBOE L AFEREIFBDOAE» . L
LIEEZ RS ah -7z, BILRE %R SREMEE LZhb0REFD S 5, ITP OUNHERIZ 9.0% &
6 FloIUERIL, [EWEEFID b EWER % C&L ELWREZTL, BARRMRAM Ti1x45% &
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Ejection Rate (%)
] 8
T T

3

10

Fig. 5 Decreases of total splenic counts following epinephrine injection (ejection rates)
are shown on patients with various disorders. Closed circles denote splenic involve-
ment, open circles with a bar equivocal splenic involvement, vertical bars mean-4-

s.d., and parentheses number of cases.

i AR Ui, BEZA L 7 FENSH o —F Tk
4189 LS EMEE R LT,

IR L A L 0% # Fig. 41273, B
MR Tk, MEORE & MERICHER T 21K
xR U, Bk v SE TRk —0.33 &
At RARE AW, WHET 2 @8R
Wb, FIRETHEE S AE T HERE T ik, M
BROMKL X IR O LR 2 T35
bhiz. FOMOERTIE, MAREEGERED
iz —EOBERIED b hinh -7z,

epinephrine #¢ 5.1z X 3 NS 7~ P DR
DRE, ABELPRREFEEBRICOWTRT
(Fig. 5). xR 5 o P +1 BERZEH L, 164
+69% Thot. MIcBRED Y LBHEhE
WY ARESHlOH YV FOBVPRINTR LK
BT, TOEENT2511.6% Th o7z, & OfEIX
SBOMEIZHAGERB 1YL UT CHEAKMETS
T, BIcBERGELAVEEZL A THO
¥4 9.4+7.0% i e R R FH R EEEIED
bhihrozd, EWHEAZ R L. 3foaM
RieBWTH, 2TEERZED O h, ZOFHIX
274£24% Thote. FIIRETCELE £ 723 B
RETTHERE T Blic 3813 B 1 v v h ORADRIL, KE

FIREY, FOFHEIX 13.844.5% Th o7z,
Z OO EMEES S Flic s 2 BAFIR, KED
b HEBMEEE TEL ML, L LIBCES

DEDENT26F, BOBDOORBIW2TY &
ELUWEEMRED bz, oo miEREBICS
WTh, FOERZEL DL, 205 HITP D
—FITIX 0% LFELWEMEMBD b, HEE
BLFEEO—FITIX 9.0% Th 1.

HIE LB B3I >N TOBNKRD 7> FOR
MR L IR FER L o B4R % Fig. 6 1IR3, W
DRI IZ AR RE 0.65 TRHERR 1L LT OoRFE
7 IEARBE AR b T,

Iv. & =

BEZACAEROMARE 2Rk 2 HEL LT,
PRI T A Y b= v A FOBEERMLIKZ
BB L, MoVREGomEE bENHITRD
BZHENMTb R TWS?, L LIEFERRESh
7z SPECT # i T, #ik% LicMoRHE
IV ERECHIET 2RAMN T TV 32, b
hbhi SPECT # Avw THOFHEZHEL, X
B CT RO -E & ik LR IF 2 257223,
SPECT TR 7ZHAEMIZ X # CT TRd7ZH D
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Fig. 6 Relationship between splenic contraction rate and the ejection rate in patients

with various disorders.

R, fricESERLRSE, HPhES KCHE
ShaEARED bR, 9nTc BALEEFR Bk
E#%oMory v e roEOEBLE LTHO
vy bEHRBE, FOHIZOMELBRESHY,
bhbhoRETHLHINETH - T, MITEDME
& O AYBAREIC R AIRTRE Td » 72lc®d, ¥mTc
Y- HUHEN T 7 v b a2 A TEBER
¥{To7z. FOFER, cut-off level i 42% 25 b
FWLEZHNED, L LAEKNICIS W THO
BENELLH KT S L, 9nTc BYLIRmERD
Az 1T 2 RER L L TFIBE TR DH]
BHELEZONSE. ZORISBORNEET 5.
¥ BRI RESFEET 2 HAER, RBE2BRW
MAEEZAET AL b, TRLLAETI,
X # CT iz X 2 H#/ AR L &y, B
HRMIROBERES 2 H T 5 Vb 3 HaEMEEE
BORErET A LB, LMo T
epinephrine iz X % i o IXHER b RIFH 2 & 25k
Wiz onwTHIiEEhsZ L b, LK
O EAMBREERER D 258101, BEEh
EFED TIHERIAES LS.

epinephrine # 5% 5y % X v, [OMESLESILE

LREERTEFANRSEL BONIN, FLALR
5~10 THRRL, ZALDONEZZEL M
Role., L LEIEESRBOFET 2%
BAREAREOEMIEE TRT LIRS 0.
epinephrine i X Y JE23 INAE 3 5 B FFICBAL T
X, BRI TEET 2 R a XAKE
NLTUET 57 TH Y, Thictk-s THIREZ
F &35 A O MR AR S A~ S h
5. bhivbhoRattd, BrMET 28, BN
oA v v MR R REI T 165, EHIT
1049 WA Uiz, T BENICTELE L 7o BULE R
mERO—EAHP E hiced LEXZDRS. B
8O o4 Iz X h i 51Cr B R Bk 5-1%,
nor-adrenalin £ 5./z X v FKA§ M iz S1Cr JR if Bk
DAYV IBRERTBEEERTWSL, bhbh
DORRE T b G- 0 Tc X 589, &7,
PO RINEE 4RERBIITbhTnaZ L &Y,
PEUHER IR L b ¥ v b O KRG, HERED
9mTc G 3 75 £, *°™Tc FEHBLEIR Ik D —F
BES A~ EheZ itk s b0 LELLRB.
i BIEROBFROBPIC IV v FOBDD
BEXDEP-EELY, —BRICEENTIE
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B ik S ha RmEkiz, BEETEL
L7oFRILER & 9 b EH 7 RMER DL W b D & HEER
Eha, BUERMBRIBICE Y ST STORE
RSB L E X b O, BIFERKEHS
% b DI ENRMRICERS h 5 TBEICH > T
ErsHHEAR TV LD EEZLNS., ZORK
MERE, BUCHE L THBAIERGL I 25580 o T D 22,
WETH D>, b5V fthoBLER MK L
EhbbBNbDTholeONERHATHY, 4%
Rt 2 ET 5.

VU AMMRBEAFE LB R cAML
R, B v ER X OEREREBAIT, BIR
WRARBRTh -7z, ZoHEBE L LT, a) Bk
JoBEc XY, e SRECEALPDOEEL
Eictcw, b) MIREED 72, NI i
Er e LEAIGERBMICBE LA 72 85
O, o) iAxEL T2 BEANICHR®ERT
TER, FEHPTOIRETE R Wich iz EOTREE
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ST ITPIZ B W TE L WIHERDKER 6 R
7z. ZoMEpIcEL TR, ITP Tiki/MMRFEic
A LM ICHi—ES ha Z e xmbh T
H Y10, LEOM/MROFEIC X D O IHEHE
EIhrezenExbh3d, bLEH>THELET
i, BRI TR S IMROTFKICE > TH
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Mz v, ki, BRICHBOEFKSFTEE L
TRERIT L S RAEEBA 2 BR < & 09T iR
RO BFICEREN2FELD b) OFFE
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DD, RBMIRETLLELE TiX 9 - fiLo 7z il
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TRBDLIEN oM, L > THERETIX
549 olic X 3 MET L INMEEEIREZ S v
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Osadchaya &V 3 X Of Rosen &2 (%, Hodgkin
%3 X OY histiocytic lymphoma iz 33\ TREREEE
Wit BEEO D - 7ER TH B i IR
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RIBEROET 2380, i X 3 MIKERRA
EMS lymphoma o staging Iz S22 b D LEZ 5.

L2 LA EIORM T EREOFEIC>\WT, X
BMCTRGa v vF 7774 —ICXVHEL,
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R R RER R VR, BEEOFELNE
TETHBEEN & UIHNTFEE Lo RIS RER
BdLEZLNRSB.

bhbhizEREOHEIC, X# CT LHS
DIEERIK O, 72 %Ga v vy F 574
— L OHES » R EBEMOGFELBHRTR L L
TH w7z, Frick 5 %, lymphoma iz 33\ THL
BEMCRER S REEE XH CT T80~
9% FRH L7z, Z7z Ellert 512 13, X # CT
THERZ W EEREL AV EBE LTS, &
7eGav v F7 774 -k BHREICEL T
X, MEBRCLVETERED D2, RERXLT~
41 %13-'15)’ q%&lli_t 60,\,89%13,15)’ EE60%15) k
BESHTBY, 2E5FLLEVBHREL T
27V, bhbhOETH X CT ® ¥Ga &
VFI T 74 —TEED Y LB TETHEERE
v & L7z lymphoma o 5§ o iz JRIRAER D&
LLBENS OREELR. 20X 5 REFITHE
AR I T, FEX XHRCT L “Gav
VF U5 T 4 — S RWRE R & 5 B ATREMEAS
bV, SHREGICEFZERTRMNT2TETH
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A, EAERRENR D5 L, FEBMAIC
ERETE 20T, BEOKEORES, BEY v
D staging 2T iz ¥ O B BRI FEO—
DLEBLDEEZB.
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Summary

Splenic Contraction in Patients with Various Disorders

Atsushi It1o*, Kenya MURASE**, Hisao ITO**, Yuji WATANABE**,
Masashi KAwAMURA* and Ken HAMAMOTO**

* Division of Central Radiology, Ehime University Hospital
** Department of Radiology, Faculty of Medicine, Ehime University, Ehime

To investigate the pathophysiology of human
spleen, splenic contraction following subcutaneous
injection of epinephrine was measured in 45
patients with various disorders using single photon
emission computed tomography (SPECT). The
splenic contraction rates and percent decreases in
splenic counts (ejection rates) in 5 controls were
34.5+10.0 percent (mean+SD) and 16.4+6.9
percent respectively. With regard to non-Hodgkin
lymphoma, the splenic contraction and ejection
rates in 8 patients with no splenic involvement
diagnosed by CT and /or ¢’Ga scintigraphy were
27.347.0 percent and 9.4+7.0 percent respec-
tively, while these values in 6 patients with splenic
involvement diagnosed by presence of spleno-
megaly, CT and/or 87Ga scintigraphy were 12.8 4

5.8 percent and 2.54-1.6 percent respectively. Both
the values in the patients with splenic involvement
were low (p<<0.01, p<0.1) compared with those
in the patients without splenic involvement. The
splenic contraction and ejection rates in 7 patients
with splenomegaly due to portal hypertension were
averaged 33.5-4-6.7 percent and 13.84-4.5 percent
respectively. These values were comparable to
those in controls. All 3 patients with leukemia and
splenomegaly showed exceedingly low values of
the splenic contraction and ejection rates. The
values were also remarkably low in a patient with
splenic metastasis of unknown origin.

Key words: Splenic diseases, SPECT, Radio-
nuclide study, Epinephrine, Malignant lymphoma.
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