
level. top digitalis and monitor the rhythm in the 
patient. Some cardiologists might put in a temporary 
pacemaker to be replaced by a permanent one if the 
hea rt block does not clear: or if there is associated 
myocardial infarction as shown by enzymes (serial 
enzymes) and technetium TC Pyrophosphate scan. as 
it i difficult to diagnose myoca rdial infarction in the 
presence of complete left bundle branch block with 
few exceptions. 

If the serum digi ta li s level comes back (serum 
digoxin level) as therapeutic or patient docs not 
improve in a few days or if the patient was not on 
digoxin at all, then one must think of the second possi­
bilit y. i.e . sick sinus syndrome (S'S). This is a disease 
of the conduction system with symptoms associated 
with tachycardia and bradycardia. In !his patient . 

there is atrial fibrill a tion. complete heart block. 
complete left bundle branch block , junctional e cape 
rhythm. suggestive of diffuse conduction sy tem 
disease in which case a temporary pacemaker followed 
by ventricular activated a nd ventricular inhibited ratc 
programable. permanent pacemaker should be 
implanted. In thi s patient. dyspnea and 
lighthcaded nes is due 1.0 low output and pulmonary 
congestion due to bradycardia and increased venous 
return due to the exertion of walking. 

In conclu ion and in summary. if in the presence of 
atrial fibrillation ventricular response becomes slow 
and regular. alway think of digitoxicity; and if the 
patient is not Oil dig. or if his level is thera peutic. think 
of sick inu. syndrome. These patients need a 
permanent pacemaker. 

RADIOPHARMACEUTICALS FOR PANCREATIC 
IMAGING 

by Ibra him B. Syed. Sc.D .. F. inst.. F.A. I. C.* 

ABSTRACT 
Over thc pa st few decades. Cil neer of the pa ncreas 

has emerged as one of the III ·t important neoplasia, 
in huma n being~. It now account for approximately 
20.000 dea ths a nnually in the Ilited States . Diseases 
() the pancreas are difficult to diagnose by ·tandard 
clinical or medical imaging techniques. In spite of the 
introduct ion of the CT scanner and ultrasonograph y. 
there is a lack of suitable diagnm:tic agent s fo r 
pancrea tic carcinoma wbich is the most difficult 
abd om inal tumor to diagnose. a nd in only 30 7" of 
a ut psied cases the clinical diagnosi wa s correct. As 
the ex isting diagnostic procedure confirm the 
pathological condition too la te for proper treatment. 
the prognosi of pan<.:reatic carcinoma is po r. 

In 1929 acid dyc~ , uch as acid fuch 'in , fast yellow 
nuoresce in a nd methyl ora nge. a nd bas ic dye), such as 
basic fuchsin , methylene blue. rhodomin B. safarino 
a nd ~arrin extra blui sh werC u ed to me'a.lIre 
pancreatic function. as these dyes concentrated 
moderately, electively in the pancreas. 

In this paper, radioisotope labeled agents such as 
3s S-methionine. ;.ISesc lenomethionine. IIC_ 
methionine radioiodine labeled paraiodo-phenyl 
alanine. 99mTc-labeled methionine, 11lCs-cesium 
aceta tc. etc. used to image the pancrea will be 
presented . 

Diseases ufthe pancrea are difficult tu diagnose by 
standard clinical or radiographic techniques. 
Klintrup' in his recent statistical. clinical and 
pathological survey report cmpha ized the lack of 
suitable diagnostic agents for pancreatic carcinoma 
which is the mo t difficult abdominal tumor to 
diagnose. and in only about 30%ofaulopsied cases the 
clinical diagnosis was Correct. As the existing 
diagnostic procedures confi.rm the pathologica l 
condition too late for proper treatment. the prognosis 
of pancreatic carcinoma is poor. 

In 1929, Crandall et al2 used acid dyes such asacid 
fuchsin, fast ydl Cl w fluorc-. cein and methyl ora ngc a nd 
basic dyes such as basil: fuch sin. methylene hlue. 
rh odomin B. safarinn and safafin extra bluish to 

mea sure pancreatic function lest. a~ these dye~ 

c.(lIlcentrated moderately. electively in the pancn:a .. 
Wheeler Cl a]J in 1949 reported high amino acid 

concentrations in the pancreas ~honly after thc 
intravenous administration opsS labeled amino acids. 
particularly )5S-mcthionine. which wa confined 
mainly to thc exocrine part of the gland. 

In 1959. Hansson~. by means of whole body 
alltoradiograms and Geiger-Muller tube. clear! 
demon~trated the distribution of maximum acti ityof 
sS-L-methionine in the pancreas of the mouse 30 

minutes a lter intnvcnous injection compared to other 

* Nuclear Medicine Service. Vetera l)~ Administration Medical Centcr, and 
The Departments of Medicine and Nuclear Medicine. 
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organ ' . Six hour. after the injection the radioactivity 
fell rapidly and was di ·tributed l:qually in most of the 
other organs. Like the pancrea , other organs with a 
sub1-tantial synthcsi. 0 prot in. such a ' liver (se rum 
;dbumin) and thl: mucosa of the small inte, ting 
(dige live cn7.ymcs) showed an uptake of labelled 
amino acids. Meschan et al attempted to visualize 
the pancreas u ing 6SZn compound . but they found 
the pancrea lic concenlrations of tile r"ldionliciide were 
nsufficicnt 10 be of clinical value. 

An analogue of m e thi o nin e . nam Iy 
elenomethionine labeled with 75Se (half-life 120 days 

and principal ga mma ray of 0.27 MeV) was prepared 
by Blau and Manske in 1961 6 . 75Se-
c1enomethionine ha high pancreatic specificity and 

since then it is the only agent being used for 
radioisotope scanning of the human pancreas. 
However,. scanning is complicated by the liver and 
pancreas always being closely adjacent. and the liver, 
due to its great s i7.c, accumulating more 
selenomethionine than the pancrea .. Thi . large source 
of activity can seriously interfere with visualization of 
the pancreas: if the two organs overlap. pancreatic 
vi uali zation is normally impo sible. 

There have been . e eral errort ; _I.l to overcome thc 
d ifficultie s du e to th e large am oun l of 
:-.t.:knomcthi oninl' accllrnulatin!! in thc Ii cr. but have 
not heen vcry SlH;ccssrul. Hence. thc diagnosi~ of 
pancreatic disca c by i-Se- L'lenolllcthionine photo 
)'c<l nning is onl. 5J'lt COIT<':Ct. I~ 

Thil- material is nOI recomll1l:nded for clinica l use on 
women 01 child bC:lring a~l: as high conccntrations 
ha e been observed in the placenta and fetuses of 
pregnant a nima ls . l . .II' Abo, il has a long biological 
hellt-li re in man or IOOdays ' ~ . hut different alllc~ have 
been reponed in Ihe litera lU re. 1 _21\ 

S dee et aF11 ha e c~tjl1lated the whole body 
radialion dose in man to bt.: 2.2 rails from a standLlrd 
diagnostic dose or 250 uCi. 2-5 rads to go nad ' and a 
much higher dost'. 14 rads. to the kidneys: O.{) rad to 
the pantrea~ and 0.5 rail 10 Ihe liver. In ie\~ oJ'the 
lHcgoing dis u ' ~ion the re have been continLlou~ 

el l on ' 10 find an ide," radiopharmaceutical for the 
~eanJ1ing f thc panerca1-. 

l-all1inochclop c ntanc - ' ~ -ca rbo -ilie ac id was 
reported a~ a pancn;a ~ :-.pecific agenl by l3erlinquel ct 
aF I in 1962. Aminoc yc1opcntane carbo, ylic acid 
(ACPC) IS an Ul1llC\lural animo acid \ hieh is an an ti ­
tUlllor agent. and il- selectively conccnlrated by Ihc 
pancrea:-. Ilimor tis~ue, and thl' b we marrow which 
arc \'ery active ti:-slIc\ ('or protein biosynth('sis a nd 
remain there unchanged ; intcre!.tingly enOllllh. it i ' to 
the~e t i ~~ lIl'~ Ihat ACP/\ i1- Ihe mOl-t loxic . However. it 
i. not I-nowil who rq!,clleraling li ver in whi'h protein 
b i (l~ynthcl>is i, vcr) active. doc~ nOt conccrllratc 
ACI'l'. 

Sherman. et up! rl'ported thell Ihc) wcrl: ahk 10 
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ob ervc th e concentration. 0 a lpha 
a minocyclopentane- I -earboxl ic a id in the 
pancreas of Ihe mouse, but not in that of dogs and 
rabbits. Based on thc reports thai phcnylalanine- '4 4 

and p-fluorophl:nylala ninc- I·'Cz- have pancreatic 
·peeificit y. Coun. e ll. et aP~ synthesized onho mela 
and paraiod ophenyalanine- 125 1 and made their li s. ue 
di!.tribution a naly ' i ~ . All three iodophcnyla la ninc-12 I 
isomer ' showed a . pccificity for pancreatic tis ue in 
mice but nOI in dogs. 

Ilberg and Bloll1qllint ~ · working indepcndcntlyon 
the se lective locali7ation to panerea ~ of radio iodinated 
phenya laninc analogs pointed out two ad antage ' or 
the LlSC of these amino acid _ over 7· Se­
sc lenomcthionine: (a) higher degree of concent m lion 
in the pancreas and (b) short biologic half-life due LO 

more ra pid renal excretion . 
T ubis and Endo\ ~l , prepared ~Yll1Tc labdcd cystine. 

methionine and a .... ynthctic Iept a-eosa -peptide amide 
hormone with ~ccn:tin-likc propl:rtie!oo. hcy ~;tudit:d 
Ihe di~lribLitiOIl of these compound:-- in the orga n of 
mict:. At 5 minutes Ihe WmTc methion ine rad ioac ti il y 
in the pancrens \ as less than that of li ver a t 5, 30 a nd 
60 minutes. 1 he 'I'IntTc synthetic secretion of 
rad ioacti ity in the panerca~ remainL:d about the sa me 
for 5-10 minute, whereas there wa a rise in the Ii er 
act ivity during t h i1- peri od. 

While scanning Ihe panerea~ ora dog, the noticed a 
definite hut wmcwhat diffui'c uptake in the 'ci nli ca n 
of the pancreas. 

he dye, tolu idine blue O. (T130) wa o bserved to 
ha c prefcrl!ntial concenlration in Ihe parathyroid and 
pancreas.- 1 It wa~ l-uggesled thai radioisolOpic 
labelling of Ihis dye might permit the visualiza tion or 
Ihese organs by sca nning proc durc . ~x 

Yeh. et a l ~') succeeded in labc llin ~ T BO with 'NmTc. 
However. they found Ih t! new complex wa ' in an 
llggrcg:ltt.:c1 I'orm. and hen cC'. it was localized main ly in 
the Ii er ralher thnn in the parathyr~1id and pancreas. 
The!'e ha ve heen unpublished reports fl . belling TBO 
with I'-'mln and Ihe complex bcin u used for kidney 
,>canning. III 

Sodct' ll u~cd " IC, e,ium acclate in i:,olonic )'uli nc 
for scallllin~ Ihe l)'ancrea1- in guinea pigl- and dogs . The 
Ic:-,u lt:- \\CIT not l'ncoural.!ing and the author him selr 
expre:-:-cd do ubt regarding the a ppl icat ion of hi 
IInding to humans. After reading the reports or the 
locali7a tion 01 <1110 , an in the pancreas, I:kdkik. ct a1 1 ~ 

made an extensive ~ll1dy ot the acclll1luhtion of' IJe_ 
1<1 ht.:lcd a lI ox<I 11 in mice a nd dog:- in order LO d 'vc lop it 
a~ a pa I)crei:l tie ~t.:a n ning agellt. H O\\I\:\ler. they CClll1C 10 

the concilision thai a lloxan ca nnol be used a~ a 
pancrcatit.: ~canning a"t.:llt. 

Recenl advances In pancl'e(llic ima g. ing by 
cOlllpllterii'ed tomogra phy. or CT," and b:­
ullra~onogl'aph ylJ ha vc been prol11 l~lll g. bUI 
dcvdo prnenl llr IIt.:W radiopha rnlClceu lica ls (0 Ihe 



diagnosis or pancreatic disease has been slow. 75Se­
selcnomcthionine ha altered biochemical behavior 
compared with that fnaturalarninoacids )5 For this 
reason . natural amino acid labeled with lie ( Y2 = 
20.4 min) and 11N (T~ = 10.0 min) are bCllcrchoccs for 
in vivo tudics, since they follow normal metabolic 
pa thways. Also. since bot h radiol1L1c1idcs are positron 
emi tte rs, rectilinear lica nnin g and p ~itron 
tomogra phy 1~ can be used. "C-tryp tophan and II C_ 
val ine were tried as a diagnostic modality for the 
detect ion and st udy of pancreatic d iseases.·l Adequate 
a nd prompt homogc nciou)' conccnl ra lion or a 
positron-emi tting agcnt in the pancreas (i.ke .. C-II 
amino acids ) lend ' 10 ru le Out pancreatic disease: on 
the other ha nd. nonvisualizalion or poor uptake 
would be c mpatible with pancreatitis and segmental 
dcfects. P~lrial or nDnvislla li7at ion could indicate a 
I1C pIa. tic or cy tic process. "C-methionine and 
p irron com puteri7ed tomogra phy was used to imaQe 
the pancrea s. Although no alsc po~ iti \'e or Ilcgativ(; 
wa observed . a different ial d iagnosis between ctlJ1Cl:r 
and pancrea titis was iJllPossiblc . .1~ 

-.3-iodo-a-methylt yrosine . labeled with I:ither J.l1 1 

or JZ.I I. was round to have it high pancreatic. peciricity 
in mice. with a pancrea '-IO-Iiwr ration of ~.6 dlJring 
the fi rst hour after I.V. injc tion . .l~ 

On stud y indicatl's that in pa ncrea tic cll1crgcncie-. 
C i!' the mt:tho I of choice a nd that in chronic 
pancreatiti~ . C I i:, not advi . able . II 

R",dionuciide pancrciltic imaging nlil y supplem en t 
ana to mic ima ging with ultra so nography and 
cornplltcri/.cd tomography (CT). 
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Fig.ure 2: CltcmicCll ~tn\(;tLlrl' of me1hion ine lab led 
\\ith Seknium-75. 
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Alpha aminocyclopentane-

14C-carboxylic acid 

I- igu l'c 3: Ch emical l-lr llcture oJ' Alpha amino yclo­
PCl1l<1tlC- '4C-carhox ylic acid . 

H 
t 

CH -C-COOH 
2 I 

NH2 

125 I -paraiodophenylalanine 

Figure 4: Chelnical ~tructllrc 01 '1' I-pa raido phcnyl­
a lanine. 
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CH - 99Tem-CH -CH -C -COOH 
3 22, 

NH2 

99Tem - labeled methionine 

t-i gll rc 5: Chemical . trlll.:lll rc of met hi o llt.; labeled \ illl 
'lech nctillm-99m. 
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HOOC-C-CH2 
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NH2 

Q9 Tc m -- labeled cystine 

Figu re 6: (' hcmical SlrllClu rC of cy linc la bded with 
Tcchllclillm-l)l) m, 

131Cs-cesium acetate 

t-il!lIrc 7: Chemical st ruclllrl' of ct'~ilJJll accta te lahckd 
with Ccsiulll-l3 l. 
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/" H-N c=o 
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C-Iabeled alloxan 

l- il!lIn:~ : 'hemital ~(rllCl\lrL' 01 il iloxan lahdcd with 
Carbon - 14. 
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invite members of the Islamic Medical Association to send an application for joining the I.M.A. 
Mission of Hajj 1982. 

1. Life member and active members have preference. 

2. Select ion will be based on involvement of the work in the Islamic Medica l Association .. 
activities, numbers of years IMA membership, and first served basis. 

3. Medical and urgical speciality will have to be coordinated. 
4. $100.00 application processing fee, non-refundable, to be paid in advance. 

Please send your inquiries to the Chairman of the I.M.A. Hajj Mission, Dr. Abdul Amine, M.D. , 
6923 West 111th Street, Worth, Illinois 60482. 
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