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tleri le water for injection. This wash W<lS yellow in OlIOI' and h.Jd I clurty vi.ible 
i MOtublecon\.ami~n l. f llilowing fihr:l.lion of tile !.imp!c through I O.lmicrOll 
polya, bon.t.c membnnc fill er, I melal·like prccipillUC was ob$.crved. The membrane 
containing this precipitate was vacuum coated with I:r:lphilc Ind .nalyud by S EM and 
EOX. 

The n eragc colJlpositiol 0( the 5<lmplc by EDX W<lS Jlftdomill3ntly .ilYer with rnoes 
DC 5i, S, Ind CI. Drbon Ind oxygen from tbe Nrc mcmbnllC were also de\ecled. SEM 
U maf,I'l'ficll ion of up 10 10,000 showed the presence of a fi ne ctySl.alline ma teri.1 of 
pnlially fOI.:ed Dcuhcdu with an dement.al composition 0( silver only. In additio n. 
traces of p:mides composed of silver sulfide (Ag,S), magnesiuml silicon/ aluminl,lm 
and metallic AJ were alsoobscrvcd. 

These rcsults indicate 1i'lJ1, under the imlliarian conditioll$ used in tile production of 
nuoride. silver from window lIlaferial can subsequently crysullize in J form th)t can 
usi ly be wuhed from the urget. This phenomenon m,y contrihute to targt:t Iging and 
subsequent fa ilure. Also. particulate conuminanu origina ti ng from othe r syltem 
components IS well as the en ... ironment an be detected in targe t solutions. The 
imporunce of pericxJic tetting of L:lrgcl solutions and liM! membrane liItr.llion in the 
product ion of rET r.ldiopb;llm~ccutic.1ls is empha$ized by these lindin". 
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Co-registration of two or more funcllonal brain Image sets to a 
common orientation benefits data analYSIS for a varie ty of 
applications. We propose an automated co·regtstra.tlon method With 
which both the same as well as different types of funcllonal lmage.s can 
be registered to a common orientation Without the use of OduclaJ 
markers or a rigid frame. The method consis ts of a s imilarity 
measurement and an Iterative S-dlmenslona l search lI .e .• Powell 's 
algorithml. PreV1ously. conventlonaJ s lmllartty criteria s uch as the 
sum of absolute o r squared dtlTerence.s or the correla tion coefficient 
between Image sets has been shown to be less robus t when the two sets 
are diss1mllar. Venot {I 984) proposed a sign change criterion (SSCI for 
registration of d iSSimilar Images. a nd Mlntu n (19901 applied Ute 
criterion to PET Image regtstrauon . A1temauvely. we propose a new 
cr1terion that max1m1zes the number of corresponding pIXels of the 
two Image sets that have an absolute difference whJch Is smaller than a 
certain percentage (typically 10%) of the average value of the two 
pixels . We compared these two criteria with the three more 
conventional critHla 1) mlnlmlzallon of the s um of absolute 
differences. 21 sum of squared differences and 3) maxtmlzaUon of the 
correlation coeffiCient using both Simu la ted a nd phantom data. In 
addlUon to saeral cllnlcaJ human data sets. 

The Simulation and phantom data shows the SSC and new ly 
proposed method to be superior In tenns of accura.cy of realignment to 
Lhe three more conventional crt teria. particularly With dissim ilar 
Images. The SSC method was sensitive to res llc lng and requi res the 
two Images sels to have s lmJlar n oise properties. The new c riterion can 
be adapted by differences In noise and tracer distribution of Images by 
changin g the percent difference thres hold (5·15%). We Implemented 
the new c riterion us ing 3 clinical data sets. 1) 16 FOG · CBF 
(A1zhelmer's disease). 21 19 CBF . CBF [balloon occlUSion!. and 31 5 
IBVM (firs t day) - [second day) SPECT muscartnlc receptor studies 
(nonnal) . No visible nm artifacts were detected In any of the groups. 

We conclude that newly proposed criterion Is the most widely 
versaUie method for s imilar as well as d issimilar Image sets. 
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Frame·to· .. · r . me Regis lration (or Movement Co rrection o( FDOPA 
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~tcdicine 

Patient mo ... ement during a 2-hour long dynamic mOPA study affects !.he 
measured kinetics.. adds variabililY 10 the estimated model parameterS:md degrades !be 
quality of parnmeuic images. This study investigates !be d fectivenes.s of using a 
(r;une·lO-frame registration 10 correct (Of !he patienl movemenl in FOOPA kinetic 
studies. wb.idl. have drastiC3lly differenl!r.lCel' disuibutions beLWeen early and l:ue 
images. The usc of expectation tna;II;imization (EM) reconsttuCtW images 10 improve 
!be regisllation was also siudied and compared wi!b resuils from the fillered· 
~ecu::d (FBP) images. 
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Dynamic FOOPA images were ob~a:I v.: ith a scanning sequence Of. 6x?5 min. 
4x3 min. 5xlO min. 3x20 min and Willi a Siemens 83 1 scan~er (15 shces. 10 em 
axial field-of .... iew). [mages were reconstructed by FBP (llanmng fLlter 0.6) and a l 
(20 iterations) All frames wen: registered wi!b respect to ~ last frame (ie. frame 18 
as the reference). A regislr.ltion program based on le3$1 residual sum of squares was 
used fo r image regislr.ltion. Frame·to·frame registration .was .applied 10 two studies. 
one wi!b large mo ... ement (3 cocaine abuser) and o:ne WI~ lt~ le movement (normal 
... olunleer) during !be scanning. For each study. sll't3ta1lcmeuC5 from 6 ROis drawn 
aI 3 consecuti ... e slices wttt obmined and fitted with a FOOPA kinetic model. 
Noise-free brain phantom data mimicked !be nonnall~PA dynamic distribution 
were simulaled and reconsuuclt.d wi!b EM and FDP to examine !beir difference for 
providing regional tissue kinetics. The killetics from EM was found little different 
from !hat of FBP. !bough EM kinetics an: sysu:matieaJly lower in early frames and 
hi gher in !ale frames (15·18). After !be frame·to.frame registration. all ROt kinetics 
of the study wi!b large mo ... ement showed a smaller nUCtuations and have a much 
lower residual sum of squares (54% lower for EM: 31% for FBP) whcn fitted wi!h 
FDQPA model. 1bc cstimated model parameters were significantly changed after !be 
regisu3IioD (13·74%). As expected. registtation of the second sludy did nOI show 
significant frame-Io-frame movemenL Overall. !be use of EM reconstructed im3ges 
for registration gave more reliable and consistent results than the use of FBP images. 

In conclusion. our resul ts indicate Ihar. the frame·ta-frame regislr.ltion can reduce 
the error caused by subjeCi mo ... ement in dynamic FDQPA Sludies. The use of EM 
reconstruction oi dynamiC FDQPA images can give more reliable regis tration and 
improve movemeJll c:omxtion. 
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A CORRECTION STRATEGY FOR HEA D MOVEMENT DURING 
BRAIN IMAGING M V Gree n. J . Seidel. S. Stein. C. Kertzman. T. 
Zeffiro, and K. M. Kempner. National Institutes of Health. Bethesda. 
MD. 

Head movement was monilored continously wilh an e[edromagnetic 
s pat ial tracking device lor 40 minutes in each of 13 supine normal 
volunteers studied twice, once wilh head movement restrained by a 
thermoplastic lace mask and again with no restraint. In each session. 
the position of a transducer anached to Ihe forehead was determined 
every 2.5 seconds giving rise 10 some 1000 posilion measurements for 
each sludy. Each s uch dala record was then used to drive a standard 
malhematical "head" through exactly thl) same set of displacemenls 
observed in that subject . AI each new position, the location of each of 9 
point sources embedded in a Iransverse plane lixed in this head was 
computed and the displacement 01 these sources about thair mean 
position summarized in units of movement FWHM in mm. Populalion 
mean FWHMs ware computed Irom each position data re<:ord in two 
differenl ways: lor cumulative time intervals of increasing length. 0-5 
min, 0-10 min, etc., and lo r consecutive 5 minute intervals treated 
independently. Cumulative FWHMs increased continously with time and 
were largest for the 40 min measurement period (max. 4 mm without 
restraint . 2 .5 mm with restraint) . In contrast, FWHMs from 
consecu1ive 5 min intervals did not increase with time. were typically 
less than 1 mm and were not appreciably d ifferent with o r without head 
restraint. The largest component of head movemeOl thus a rises fro m a 
slow drift in mean head position rather than from inc reasingly large 
random motions about a stable mean head position. These data imply 
that the effects of head movement may be minimized by segmenting an 
image data collection into a sequence of short images . s patially aligning 
these images (with ons of severa l rece ntly reported align ment 
a lgorithms). and then s umming Ihese images together to produce a 
movement corrected image. 
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A 30S-MEMBER ).IRl·DASED STEREOTACTIC AT L.\S FOR c.'HF 
ACTIVATION STt7DlES A.C. E'''ans and D.L. Collins 
Montreal Neurological Institute. Montreal.Quebec 

Blood flow (C BF) subtraction st udies of cognil h 'e a.ctiva.tion with PET 
usua.lly in ... oh·e tra.nsiorma.t ion of the 3·0 image dat a. into a. standa ~ rl· 
ized a.nalcmic al coordinate spa.ce (lalaira.ch and Tournoux, 1988) . . :.!:., 
Tala.iracit atlas consists of single sections at -I mm inter ... als obtai ned pusl· 
mortem from a single brain . thal .. .. ."\ right· handed 60·yr old Europeil.l1 
female. T his atlas is of limiteG " ,.plication fo t Ihe majority of Cn F 
activation studies which arc performed with young hea.lthy \"O\llnte(,fs . 
To obtain analornical reference data. more relevant to our subjec.t tmp· 
u1ation. we combined thinly.sHcee ~.lRI data. from over 300 subj~cl~ to 
genera.te a po;mlation.mean intensity ma.p. 

'.Ve consH oJ.cud t ru3 a.\·erage 3·[; ··.:n volume irom t-.llU dal a (6.! "lmm· 
thiclc planes TI sequence) acquired irom 305 young healthy \'ol unteers 
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