|

) <

The University of Osaka
Institutional Knowledge Archive

RIEMBRBICS T 29MTcBHBAMBKY Y F IS5

Title | 5 S CTD={H

Author(s) |=lE, %RF; AR, 2=; B, =H b

Citation |HAEZRIHRFZSMEEE. 1997, 57(7), p. 395-401

Version Type|VoR

URL https://hdl. handle.net/11094/20315

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



SHEREIHAC 51 B TCREREIIILER Y © 727 7 4 & CTORI

BRERS Ad

it

1) 3 SEAL RS B % 259 R

Tc-99m Labeled Leukocyte Scintigraphy and
CT for the Evaluation of Patients with
Inflammatory Bowel Disease

Chihoko Miyazaki', Kohzoh Kubo,
Hidefumi Aoyama'"? Hideho Endoh",
Yae Odashima' and Eri Saitoh"

Seventeen cases (11 patients) of inflammatory bowel dis-
ease (IBD) were studied to define the intensity and extent
of disease by *"Tc-HMPAO-labeled leukocytes scintigraphy
(TLLS), and 10 cases underwent CT examination to evalu-
ate the bowel wall, lymph-nodes, and mesenteric surround-
ings. Serial TLLS were obtained up to 4 hours and CT was
carried out within one week before or after TLLS. The sen-
sitivities of early (1 hour) and delayed (4 hours) TLLS were
91% and 100%, respectively. The respective specificities
were 100% and 33%. However, it appeared that mild IBD
may yield false negative results in early TLLS while non-
specific bowel activity and migration of white cells may cause
false positive results in delayed imaging. By setting the di-
agnostic criteria for labeled leukocyte accumulation on vi-
sualization of the small bowel regardless of uptake or ac-
tivity of the large bowel similar to or greater than lumbar
bone marrow, the sensitivity and specificity of delayed TLLS
changed to 91% and 83%, respectively. On CT examina-
tion, mesenteric lymph-node swelling, periintestinal blurring
and dilatation of mesenteric vasa recta were observed in all
five patients with active Crohn's disease, while wall thick-
ening and enhancement were seen in four of them. None of
the other three cases of inflammatory disease showed posi-
tive findings of dilatation of the mesenteric vasa recta, and
they revealed relatively low uptake of labeled leukocytes in
TLLS. A "scintigram score" was calculated by comparing
uptake of tracer in five bowel segments with lumbar bone
marrow activity, and a "CT score” was calculated by add-
ing abnormalities of the intestine and mesenteric surround-
ings. The scintigram score correlated closely with CT score
and clinical disease activity. Combined use of CT and TLLS
for the evaluation of patients with IBD was an excellent means
to obtain the findings of intensity and extent of disease of
the bowel wall and mesenteric surroundings and provided
useful information in determining the patient management.
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B LFHE L DA A LN A9, M)y, JEEESR,
27 0 — RIS ACTREOA FTEICE L Ti219804F
AL D |EDVA LN, BORERCTOE R, B
ERAGOWE L L TOIRE, EEABMMRITRL L,
BN OB R & LT, HREREREOWIUE LS., Sl
W, WSS & ERRIRAT R, RN 7 AR & O ik
L ENHEINT VA9,

A, SHAEMEREE AR I L ER 2O TR R ] Bk
YrF T T 74 (TLLS) 2T L, € OFRHEOHE 247
vy, S BIZESMRZE ORI BN A CTHAE % FEE 12
7L 272 9 FEFICEY L TTLLSHT L & O Hlsidist 47 - 7-.
TLLSHIERATIZ B 72 - Tld, FHRNHRATH % + 547k
b L IRER ORE L.

MR ETTE

UL, BRARPT R _E R B AsEE D L7 LRI T,
B 7 60, &tk 4 61, FHEER17.78(8-51i%) 1217 M D
TLLS & 10l OCTHEA % fidT L 72, FEFIOPERIZ 7 0 — V9K
76, MEEAEEYE 149, Schénlein-HenochEHEHE 1 1,
FIVEAR TGS 1B, EEARHO SRR | BITH % (Table
1).

FHEEE, TLLSIZFEES O FEWIC X ) HIiER% 58 L
Y Te-HMPAOTE 4 4T - 72.

1,0001U heparin Iml& 6 %hydroxy-ethyl starch 7ml % &
LY ¥ PI236ml ORI Z PRI S A TREEL, 60474
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Table 1 Diagnosis and results of early and delayed **"Tc-labeled leukocytes scintigram in inflammatory bowel disease.
Age & sex Diseases Early score Delayed score Final diagnosis CRP  WBC(/mm®) ESR

Case 1. Exam. 1. 50M Crohn's disease 0 0 # inactive - 9300 8/24
Case2. Exam.2. aM Crohn's disease 0 1 inactive 1+ 8000 -
Case 3. Exam. 3. 14M Crohn's disease 5 9 # active 3+ 10700 22/55

Exarmn. 4. 14M Crohn's disease 0 7 active 1+ 14200 2/4

Exarn. 5. 14M Crohn's disease 0 6 inactive - 7800 6/15
Case 4. Exam. 6. 12F Crohn's disease 6 10 # active 2+ 5400 63/95

Examn. 7. 13F Crohn's disease 0 1 inactive - 5800 6/18

Exarn. 8. 13F Crohn's disease 6 6 active + 65400 13/40

Exarn. 9. 13F Crohn's disease 2 7 active + 5800 11/30

Exarn. 10. 13F Crohn's disease 0 3 inactive - 6100 11/28
Case 5. Exam.11. 51M Crohn's disease 0 0 # inactive 3+ 6200  100/141
Case 6. Exam.12. 29M Crohn's disease 13 13 # active 5+ 9800 50/95
Case 7. Exarmn. 13. 13M Crohn's disease 8 (2] # active 2+ 10600 55/89
Case 8. Examn.14. 15M Ulcerarive colitis 4 10 # active - 8000 -
Case 9. Exam.15. 8F Schénlein-Henoch purpura 2 5 active 4+ 19800 -
Case 10. Examn. 16. 12F Salmonella colitis 3 5 # active 5+ 5700 66/-
Case 11.  Exam. 17. 8F Acute colitis 2 2 # active 5+ 5500 -

# : Final diagnosis depends on endoscopy.

9Tk A MER DR AT 5-EI13185MBqE 2EHEL L, /]
VAER CIIARE I U TRt L7z, 55 1 BEf & 4 B
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#HHGCA-7200ATH 5. TLLSOFHMIZIE, BEEL. I

2. AEH>SLFEMEE o LITHE 3. BT
TOWATHEN 4. Tir8lE 5. SIKEB»SER, 05t
A7 M, FREMEROEREMEL Zgrade 0, FHfid
DAESERE % grade 1, HHL FFRME % grade 2, HHiL D EE
fikgrade3& L, HADE A ML TEHEi L7z §
g X UBRIEICELTE LS A Y FDgrade® &3t LT
F=%NAaT &L,

HILERE, CRP, FRIMERILFEHEE % & OMAEHEAIITLLS
B L F B T L 7.

ERCTHRAIITLLSHATRI#R O 1 AMLINIHEIT L, &
GBWHEEIHFLVREEAEHTIFTELL. 274 AKX
10mm, i FH#2HEIGEHL %L 98004 X UtHigh Speed Advan-
tage ThH 5. I— FiHliohexol (300mgl/ml) 1F AT HHIR &
D EENEAZSRERVTEEL:. &
H&d A 100ml, /NETIE 2mi/kg

R EENE, FREBMEOHIEIR, IMETIX, MK
THMB L OFMATRIC L o 7:2%, 8REILNBIEFITHY
B0 R L ONBRERE T S Wb o72700, e, T
W1, fEEEML, MEEPIEA 2 S ORRRATR, #ifE, B XU
PRAEE A & H W L 7z,
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Table 1IZTEBIH, FEMMOBAZET, TLLSICH T 5 &R
HEO RN L #%U1% Orotal score, 3B L UMLK % 50
#ik L7z, Table 2IIZEFEF D1 X > b TDgradell Df
AR & BHE, BIMEEITR L2 N, KBS & 1AM
G THLPIZZOHE ML, grading b % THEVE
2@ - 7z (Fig.1). R ZWiEETH 2120 h2b5b
¥, B cHEHRESRON o013, 73— U9
DNPIDRTHo7:, BB TOrN—F VAT 1 UEE
DryFTILLENRRETA L, 7O H4EETH

Table 2 Grading and distribution of labeled leukocytes in early and delayed

E L7 CTH{EOMSIERIL, BE #nTg-labeled leukocytes scintigram in inflammatory bowel disease.
BffoEE L LT, BERE 2. & small bowel asc. colon trans. colon des. colon rectosig. colon  total
BepME 3. BEOERAIRTRA R Eatjiimags

4. BOWRL 5. BYEREO/ g : ] 2 2 j' :
WEIR(E, BESLFTR L LTL. WM e s : ; ° j :
) NEIRER 2. 1%3%%35%%‘50) Totl . = 5 > 3 o8
WU R 3. WL O diak Delayed image

4, JmREEREIEE O TR - &FEIR grade 1 3 5 3 7 0 15
fliE 5. Bl 6. B 7. B grade 1 3 7 1 P 1 14
flo12EB & L, mBah/-IHEH grade 1 6 4 5 0 2 17
EMEL T =4 RAaT7E L7 Total 12 13 9 9 3 46
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Fig.1 Case 4. A 12-year-old female with fresh Crohn's disease had difficulty of disease control. There were lead pipe appearance of
terminal ileum on barium X-ray study, ulcer and edema in terminal ileum and sporadic aphtheid ulcer in colon by endoscopy. A-1) One-
hour image of ®"Te-labeled leukocytes scintigram (TLLS)shows grade 3 uptake in the ileum and ileocecal segment of colon. A-2)Grade
3 uptake of labeled leukocytes in ascending and transverse colon might be migration from ileum in 4-hour image of TLLS.B-1, 2)CT scans
demonstrate multiple mesenteric lymph-node swelling, thickening and enhancing of ileum wall, periintestinal blurring, dilatation of mesen-
teric vasa recta and exudate.

[ % R L7z, TLLSEWI{# Dsensitivity, specificity,
accuracy, positive33 & UF negative predictive valueid, 91%,
100%, 94%, 100%, 86% %L, H#HETIZE4100%,
33%, 76%, 73%, 100% T - 7z (Table 3)

CRPIZ 7 10— V9 2 SEBID BRI (14) & (3+) IR L7
PRSI ESGERGSE, B IIRBEMERZ RS L Tw
7o EEERIGRIER | FIASARREE T A TR BN &
b6, BEERLE. £OMO14RAERICITESHY]
2132 TCRPIME, BEMMICIZETRML/RL. HILER
B, RMERLMEEEMEE > > F 77 A RICIE—ZE D m
RN,

CTATR.O#E R % Table 412773, FEBI 4 13 2 EIDCTHA

ER 96 A25H

AfEfT &z, fE\F 1 6 7 ETO 70— VEESTHE
BED A RGREI R, WHRINE) > o SEilER, 5 E R R

Table 3 Diagnostic value of early and delayed *"Tc-labeled
leukocytes scintigraphy in inflarmmatory bowel disease.

Early image Delayed irmage
Sensitivity 91% (10/11) 100% (11/11)
Specificity 100%  (6/6) 33% (2/6)
Accuracy 94% (16/17) 76% (13/17)
Positive PV 100% (10/10) 73% (11/15)
Negative PV 86%  (6/7) 100%  (2/2)

PV: predictive value
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Table 4 Summary of CT findings and correlation between CT findings and *"Tc-labeled leukocytes scintigraphy in inflarnmatory bowel disease.

Case 1Case 3 Case 4 (1) Case 4(2)Case 5 Case'6 Case7 Case9 Case 10 Case 11
Abnormality of intastine
1. thickening of wall = = + + = + +  57% (4/7) + = + 67% (213)
2. narrowing of lumen - - - = - + +  29% (27) - - - 0% (0/3)
3. enhancing of wall + + + T - + - 7% (57) + + - 67% (23)
4, rigidty of outer coniour of wall - = - - = + - 14% (17 = - - 0% (0/3)
5. spiculation of outer contour of wall - - - - - + - 14% () - - - 0% (0/3)
Abnormality of periintestinal tissue
1. lymph-node swelling - b + + = + + 7% (57) + - +  67% (23)
2. periintestinal blurring - + + + - + +  T1% (57) + - - 33% (13)
3. dilatation of mesenteric vasa recta - + + + + + 7Y% (57) - - - 0% (0/3)
4, fibrofatty proliferation - = - - + +  43% (37) - - - 0% (0/3)
5. exudate - + + - + - 43% (37) - - +  33% (13)
6. abscess - - - - - - 0% 7 - - - 0% (0/3)
7. fistula - - - - - - - 0% (07) - - - 0% (0/3)
Total score of CT finding 1 4 6 1 10 6 4 1 3
Total score of early image in TLLS 0 5 6 6 0 13 8 2 3 2
Total score of delayed image in TLLS 0 9 10 6 0 13 9 5 SRR2

DOYIUE LR, GRS QPRI 5 6, 70% 12T R
ELTRSN, BEREIL 4 5157%\2, BHHE L BT
RROFAR - AEETIRIERE L 3 43 % IcA BN, BhEME
(&2 FEFNS, BEDEL & BRI O/ NIRIZ IS 1 6l
DHDRRTHY, W, WLERLERNIE R Do 7.
70— RSO 3 BB L Tl, Schénlein-HenochZEEE
WAERI T3, BB RED LR & SRR AR R LA, B
W) > /R ERE K & B E BRI R O W DU E A BB s
7. FIVE S T IGIHER] TILBERE O & A B 5R A £ ACT
IZTH LN, FEEAHDOKIEGIAER TI25HEREDRE & 5
) o REiER, BHEACTTHR SN2, Schonlein-
Henoch#&BE/RAEH] TIXTLLS T3 B i{E C FTATH B~
grade 20D L H{T S 7225, CTHRRCRIBEL7-BED
AEENER LB AR SN Z s, IR L7220
TRENDEREFTIES Nz, 4BEBBO A X — Y TldZeng,
[ B & O LT~ O F M ER D456 ASHL & 7
», CTRRRIZH LTLLSATRLIZEEE CTdH - 72 (Fig.2). ¥
T4 T B SAEBIOTLLS RAHE Tld LAT# M 12grade2, Sik
#EWs 12 gradel DEFEHL R SNz, ERABEO KB SHES D
TLLS T3 RAf%, #%gE b LIT#iZgrade 20 5MEHR,
b,

7 80— YIRIESI TECTHIR® b— % V2 a 7atEiTh
¥, TLLSEHED F—# VA7 S BWERICH 5D, b
DHRFEBTIEIFELHBNLOD, CTHRD k-5 LR
a7 BIUTLLSEMED F— & VA2 7 IZBEEA 7 {,
TLLSA 27 bi&Hh o7,

Z =
HHPTL 20— VRIS TAAB LD

RIETENBIE,

ANBREFNZAT$ ATLLS B & UCTHRAEDA Bz DWTig,
BRKICBW TS HERED D 5 4%, R KT S M7l
PRARRT R % S L iR IR,

RIEENGE BT 5 »F 757 1 Ol Intik e
MERICBWTETHRE SN, N Y AREFRPL, NHEE
BERR L OB, FREELEERELOLBIZBWTR
HRAEPALNEYY, L L, FOBMEINITLLS
(&, EEIZEN, BEEOICHTEER Z LD S KIEER
FEDRHT, WADRTE, FROMESICBW T niZEE
MERS 527574 L VENLERESNTVRID, %
FEVERR B OBIZRFMICE LT, "MIniERkAmERY > F
7 7 1 1ZBWTRIMEOH FMEASHA S 02 TLLSICH
WTh, BEO 4 FERZEIIINZ 1 EEEA O R SRE
FEER SN TNEH92, SEOMETHTLLS g TH
k% R L 7 SEBIX D o 720t fARRMES | BIREER L 72,
BHHE TORMNIL, FRICBEE L/ BIEREILE RE LS
T, BMETIERANEROBENBE L —FE LR h9,
BBERED RN 5. FREBEERIESTHEFRRE LT
BwiBbhizd, BMEOEROHIRIZIZHEE S HNE
Lahs, BHBEROBREIERME %L EZ BT R
E¥5 &, specificityl383% & % V), grade 1 & IS L7355
ED33%AEHHIZYE S D (Table 5). F 7z, [EGFHMLS
RSIRKE, EBERIC BV 2 SR R LR (2 Pkt
SN EHETCHRAIZ L ) FUEBEIC 2 54, MEBENO
PR R OHEEDIILIZ L Y, HETIESTH -7,

HE, BOSEEEECRIGESEbI A, N
)T LRERABSEESE | #IREL D, b0l
IR BERZE O EN D D, BREEELR ) v HiE
K, BIELEEvo ENRICIZIENTH S, CTHRE
IREAHRERETE I BRR L - R i3 B TH A28, i3

BARBER SR 574 7%
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Fig.2 Case 9. A 8-year-old female with abdominal pain, bloody stool and purpura was diagnosed as Schonlein-Henoch purpura. A-1)
Grade 2 uptake in dilated jejunum was mistaken for the uptake in descending colon in 1-hour image of TLLS. A-2)Grade 2 uptake in the
ascending colon is seen, added to grade 1 1o 2 uptake in the small bowel. B-1, 2) Thickening and enhancing of jejunal wall, mesenteric
lymph-node swelling and periintestinal blurring were seen in CT scans. Collapsed descending colon was demonstrated left posterolateral
to the dilated jejunum.

W&, 466, #WAMEILZ 2 & AR ERIRE R mese, BREO
WNED R MELE, 1) >/ gk, B, BELR
EORMEIITR b ENIREERE L WA 5101415,

AERRE L-EmBI0 7 0— VR s BEICBWTE, B
EREDILE & 35 AI AN FA80% 12, BRI > SEfE
K& E IR OWIDUME LR, B RBE OJLHRIZ 26
ICRON. CTHRPZE THAIZETLLSAIT b E L,
e B RO RERE & IBENTTR L OEIHERE SN
(Fig.3).

70— RSO 3 BFIOCTIFRIL, BEREOIE, &

RIBETRRN R, WpmiRE ) > SEilERAs 2 FEBlIC R o0, B
B OWIUE E5 L BHIEE R L-OIEE1HITH Y,
TLLS Tl 58 BE~~ D HE 3k I Bk S FE Hgrade 3% 7R L 724D

ERE9E 6 H25H

oz, BEEIC L ABEHATlL, Schénlein-Henoch
SRR OIEERET L & LT+ a5 % 22 [ I Bk o I AE <> 1308

Table 5 Diagnostic value of delayed **"Tc-labeled leukocytes
scintigraphy based on corrected criteria of
positive finding in inflammatory bowel disease.

Delayed image

Sensitivity 91% (10/11)
Specificity 83%  (5/6)
Accuracy 88% (15/17)
Positive PV 91% (10/111)

Negative PV 83% (5/6)

PV: predictive value

9
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Fig.3 Case 6.A 29-year-old male with 8-year-history of Crohn's disease had ileus and severe abdominal pain and underwent an opera-

tion 1 week after TLLS and CT examinations. At the operation, perforation of sigmoid colon that adhered to ileum and pan-peritonitis were
observed.A-1)One-hour image of TLLS revealed grade 3 uptake in the ileum and ascending, transverse, and rectosigmoid segments of
the colon. A-2) In 4-hour image of TLLS, distribution of labeled leukocytes is similar to that in 1-hour image. But the activity of labeled
leukocytes in late image is higher than in early image.B-1, 2) There are all kinds of abnormal findings except for abscess seen in CT scans.

Correct diagnosis of fistula was difficult on CT images.

TR, RERIRE ) > SEREARFT R S ST B2,
FEH 9 ¢OSchonlein-Henoch2EHEHG 08 15 M AE T 11 225 B
DOREE LR 50, BRI O SER T BT o BEp
2, BEAKB X UNGHEEY »SEiOlER, FVERIBET
BEETRIIEO L o7z,

A MOME TI/ANRER, 70— ViFEF L Vo 72/ b
EdH 505, FREMN LA TH HCTH L U TLLS DAL
VIS D, SHEMPRBODN & BEREICB LT, KA
ROWEEHZTFLERIBOND EEZ B, BRI/ RS
DRI TIREFPARE S MR I TE Y, BERED
JBE, BHEEIIHE s b0, CTRE L VBEIMIZIE
ZOIEFHFICBNTE S,

TLLS D/NRBN A 5 FHtEIZ 4 ROBRETHHL T

HAHHWN | WIS E I EEF LD I IER S R,
) YSERAN OB S MR L 2 A5, Bk E ) VoS
FRIZBFEREDTIIZREICEE SN L DT, ) w2k ESE
BRIECEBIEINSVERESATVAWB L L,
WHER DR LR L 2 s vEFIZB L Tid, BEE
el & A CL BT e RAE R IR T R&E &£ 5.

£ &£ O

CTRAEN I RIEMEREBIC B W TIHS B O ILE P i a)
R, e, BREEOWIMED L5 a g, ) o HilE
K, BRI, BEL EOMBICENREETDH L1908
REDFEFRIIZAD L\, TR B IR v F 757 4

HARERSE B57% $£75



B R

S RAEMRGR B OB L BE, BROEERSHHEDOHIT
IENZHT 1 BERHRORLE L 4 BEHROBIIEOWRE)T
BECTHY, mGoOBWEEL LT, BEOFEIIDL
b SN &, KRB L Cldg i h & FRE
DEERBMEE T 5 LEHEORWRE L 2 5.

W EAMRZE DRl & i S0 2 RICERACT E, HE

fib s & 401

BEEDJAEFZEELZIG U723t 2 7R 30 Te il B L ER & >
757 4 OAEDHEL, AHERELR LWL BT
HORFEMGEBORIE, BROWER, BEETIFHREY
ZEFA L, #EBIEECEE A ORIE L & 5 Eh e
Thhb.

X

1) Segal AW, Ensell J, Munro JM, et al: Indium-111 tagged leu-
kocytes in the diagnosis of inflammatory bowel disease. Lan-
cet 2: 230-232, 1981

2) Stein DT, Gray GM, Anderson MF, et al: Indium-111 leukocyte
scanning in ulcerative and Crohn's colitis: A comparative study.
Gut 22: 876, 1981 (abstr)

3) Saverymuttu SH, Peters AM, Hodgson HIJ, et al: Indium-111
autologous leukocyte scanning: Comparison with radiclogy for
imaging the colon in inflammatory bowel disease. Br Med L 285:
255-257, 1982

4) Stein DT, Gray GN, Gregory PB, et al: Location and activity of
ulcerative and Crohn's colitis by Indium-111 leukocyte scan: A
prospective comparison study. Gastroenterology 84: 388-393,
1983

5) Schumichen C, Scholmerich J: Tc-99m HM-PAO labeling of
leukocytes for detection of inflammatory bowel disease. Nul
Compact 17: 274-276, 1986

6) Vorne M, Soini I, Lantto T, et al: Technetium-99m-HMPAO-
labeled leukocytes in detection of inflammatory lesions: com-
parison with gallium-67 citrate. J Nucl Med 30: 1332-1336, 1989

7) Lantto E, Jarvi K, Krekela I, et al: Technetium-99m hexamethyl
propylene amine oxine leucocytes in the assessment of disease
activity in inflammatory bowel disease. Eur J Nucl Med 19: 14-
18, 1992

8) Bhargava SA, Orenstein SR, Charron M: Technetium-99m hexa-
methyl-propyleneamine-oxime-labeled leukocyte scintigraphy
in inflammatory bowel disease in children. J Pediatr 125: 213-
217, 1994

9) Berliner L, Redmond P, Purow E, et al: Computerized tomography
in Crohn disease. Am J Gastroenterol 77: 548-553, 1982

10) Goldberg HI, Gore RM, Margulis AR, et al: Computed
tomography in the evaluation of Crohn disease. AJR 140: 277-
282, 1983

11) Frager DH, Goldman M, Beneventano TC: Computed tomography
in Crohn disease. ] Comput Assist Tomogr 7: 819-824, 1983

12) il %8 - I B OCTRMNC BT 2 BRAHIRTZE. TR KREERE
36 1 325-356, 1988

13) Nanakawa S, Takahashi M, Takagi K, et al: Role of computed
tomography in management of patients with Crohn diseases. Clin
Imag 17: 193-198, 1993

14) Jabra AA, Fishman EK, Taylor GA: CT findings in inflamma-
tory bowel disease in children. AJR 162: 975, 1994

15) Gore RM: CT of inflammatory bowel disease. Radiol Clin North

FHL94FE 6 H25H

Am 27: 717, 1989

16) GHERIJE, BEIFRIGRT, FAILFF, b @ In-1114EREE 2K
Yy FI7 74 FEkEOMEL L BRICH, #BlRS24 ¢
341-351, 1987

17) Arndt JW, Van der Sluys Veer A, Blok D, et al: Prospective
comparative study of technetium-99m-WBCs and indium-111-
granulocytes for the examination of patients with inflammatory
bowel disease. J Nucl Med 34: 1052-1057, 1993

18) Allan RA, Sladen GE, Bassingham S, et al: Comparison of si-
multaneous Tc-99m HMPAO and In-11] oxine labelled white
cell scans in the assessment of inflammatory bowel disease. Eur
J Nucl Med 20: 195-200, 1993

19) Peters AM : The utility of [*"Tc]HMPAO-leukocytes for im-
aging infection. Semin Nucl Med 24: 110-127, 1994

20) Froelich JW, Field A: The role of Indium-111 white blood cells
inflam-matory bowel diseases. Semin Nucl Med 18: 300-307,
1988

21) Navab F, Boyd CM, Diner WC, et al: Early and Delayed Indium
111 Leukocyte Imaging in Crohn's Disease. Gastroenterology
93: 829-934, 1987

22) Becker W, Fischbach W, Reiners C, et al: Three-phase white
blood cell scan: diagnostic validity in abdominal inflammatory
diseases. J Nucl Med 27: 1109-1115, 1986

23) Almer $,Franzen L, Peters AM, et al: Do technetium-99m
hexamethyl-propyleneamine oxime (HMPAO)labelled leukocytes
truly reflect the mucosal inflammation in patients with ulcer-
ative colitis? Scand J Gastroenterol 27: 1031-1038, 1992

24) Rothstein RD: The role of scintigraphy in the management of
inflammatory bowel disease. J Nucl Med 32: 856-859, 1991

25) Couture A, Veyrac C, Baud C, et al: Evaluation of abdominal
pain in Henoch-Scholein syndrome by high frequency ultrasound.
Pediat Radiol 22: 12-17, 1992

26) Bhargava $SA, Orenstein SR, Charron M: Technetium-99m
hexamethylpropyleneamine-oxime-labeled leukocytes
scintigraphy in inflammatory bowel disease in children. J Pediatr
125: 213-217, 1994

27) Charron M ,Orenstein SR, Bhargava SA: Detection of inflam-
matory bowel disease in pediatric patients with technetium-99m-
HMPAO-labeled leukocytes. J Nucl Med 35: 451-455, 1994

28) Thierens, Vral AM, Van Haelst JP, et al: Lymphocyte labeling
with technetium-99m-HMPAO: A radiotoxicity study using the
micronucleus assay. J Nucl Med 33: 1167-1174, 1992

11



