SPECT as compared to magnetic resonance imaging [abstdac&in Coll
Cardiol. 1999;33:436.
3. Vaduganathan P, He ZX, Vick GW Ill, Mahmarian JJ, Verani MS. Evaluation of
left ventricular wall motion, volumes, and ejection fraction by gated myocardial
Quantitative Gated SPECT tomography with technetium 99m-labeled tetrofosmin: a comparison with cine
magnetic resonance imaging Nucl Cardiol 1999;6:3-10.

. . . . 4. Tadamura E, Kudoh T, Motooka M, et al. Assessment of regional and global left
TO THE EDITOR:  We write to point out several issues related  yentricular function by reinjection TI-201 and rest Tc-99m sestamibi ECG-gated

to the article by Vallejo et al.1) on experimental validation of SPECT: comparison with three-dimensional magnetic resonance imaghm.

gated SPECT for determining left ventricular volumes and ejection Coll Cardiol. 1999;33:991-997.
fraction 5. Everaert H, Bossuyt A, Franken PR. Left ventricular ejection fraction and

Alth h fth d I f thi icl lidati volumes from gated single photon emission tomographic myocardial perfusion
though one of the stated goals of this article was validating images: comparison between two algorithms working in three-dimensional space.

left ventricular ejection fraction (LVEF) and volume determina- j Nucl Cardiol 1997:4:472—476.

tions by quantitative gated SPECT (QGS) against an MRI staré. Manrique A, Vera P, Hitzel A, Koning R, Cribier A. 16-interval gating improves

dard, Vallejo et al. 1) did not quote six separately published _thf”i“’,"'z?lbga‘ed]?fczLl\l"éF ’;“eﬁlg:é“;;;igepajggts with large myocardial

- - - infarction [abstract]J Am Coll Cardio ;33:436-437.

articles and_ abstracts from IndeDendent groups showmg exce”eﬂtAl—Khori F, McNelis P, Van Decker W. Reliability of gated SPECT in assessing

agreement in humans between QGS and MRI LVEF(0.85~ left ventricular ejection fraction in ventricles with scarred myocardium [abstract].

0.94), end-diastolic volumer (= 0.81-0.95), and end-systolic  J Nucl Cardiol 1999;6:526.

volume ¢ = 0.90-0.97). Limitations on the number of referencess- Giubbini R, Terzi A, Rossini P, Milan E. Gated myocardial perfusion single

allowed in Letters to the Editor prevent us from explicitly quoting P"oton emission tomography (GSPECT) in the evaluation of left ventricular
. " ejection fraction in CAD patients with previous myocardial infarction [abstract].

every one of these studie2-#), but the reader can find the ;'\, cardiol 1999:6:558.

complete list at http://www.csmc.edu/aim/vallejo. By contrastg. Bax J, Lamb H, Dibbets P, et al. Comparison between LV volumes and LVEF

Vallejo et al. found poor correlation for LVEF in one canine assessed by MRI and gated SPECT in patients with severe ischemic LV dys-

model. function [abstract]J Nucl Med 1999;40:45.

Addiionally, the contention of Vallefo et al1) that QGS '° I Pamer .o ety v pereyoun . Turn  Assessnen o
overestimates volumes in the presence of perfusion defects con-intarction: repeatability in a rest-redistribution study and accuracy versus planar
tradicts 12 published findings by 8 independent investigators angiography [abstractll Am Coll Cardiol 2000;35:481.
studying humans. Again, we explicitly quote six of those studies
(5-10), and the complete list can be found at http://www.csmc.edu/
aim/vallejo. Interestingly, these studies are not listed in the bibli-
ography of the article.

It is possible that the discrepancies between the findings of
Vallejo et al. () and those in published QGS articles are caused by
the fact that they imaged dogs. Animal studies are, of course, a

valuable tool when patient data are unavailable, but they often maﬁ . . . .
not be relevant to clinical practice because of the obvious diffeREPLY We gpprematg Germano and Berman S m_terest In our
cent publication), which evaluated their commercially avail-

ences in acquisition, positioning, type and mode of (simulate X )
occlusion, and degree of overlap from the liver. The last is likef@P!e Software program (QGS) for evaluation of gated SPECT in
perimental models. They are correct in stating that one of our

to have been of particular importance in the animal model and m&s} ) L
explain many of the problems noted with quantitation in thig1ree aims was to compare the accuracy of QGS for estimation of

article. Unfortunately, the omission by Vallejo et al. of the failurdSft ventricular end-diastolic (ED) and end-systolic (ES) volume in

rate of QGS in their canine population (both in the totally autd?4’ experimental model thh that derived using a true three-
matic mode and in the manual mode) makes it difficult to asseggnenspnal analysis of MR 'mages' We also (_explored the effect_of
the specific problems they may have encountered. Also, no imageger_fusmn defect on this relatlo_nshlp. Admittedly, we put their
are shown of studies in which successful and unsuccessful s8§lorithm to a real test by analyzing a group of hearts with large,
mentation was attained by QGS. dense anteroapical perfusion defects. However, this type of an-
Finally, it might have been appropriate to disclose that at |ea§roap|ce_1l ctefect 1S often_ seen in pat|er_1t5 after apute anterior
one of the authors and one of the consultants acknowledged in {’Hgocardlal infarction. Obviously, all expenmen_tal animal models
article by Vallejo et al. {) are involved in the development of ahave strengths and weaknesses. One potential weakness of our

commercially available software package for the quantification Sfudy was that the position of the dog heart in relation to the liver
ejection fraction, wall motion, and wall thickening from gatedVas slightly different from that in humans. The healthy dog heart
SPECT images. The software, distributed under the name waday also be slightly smaller than the average human heart. This
ers—Liu CQ (Eclipse Systems, Branford, CT), has been licenseddgtential limitation was stated in our article. However, coronary
several nuclear medicine companies. It competes directly wiigclusion in the dog generally causes immediate left ventricular

QGS, the Cedars—Sinai (Los Angeles, CA) software tested in tﬂgatation. '_Fhe average QGS ES volume we OPser"ed in our dogs
article. (group I, without defects: 24 3 mL; group Il, with defect: 41+

5 mL) was similar to the ES volumes (males: 37413.7 mL;
females: 21+ 11 mL) reported by Kang et al2) in patients usin
REFERENCES : ) rep y Kang et al2(in p g
QGS. This study was referenced in our article.
L \S’g'l';éoTEf D':j’”te DP, '?"‘”' \flvt'ﬁa a'-tF_*eFI”Od”Cl'b"“y a”ddac?ur‘:cy °ff gfti_te" Germano and Berman brought to the reader’s attention six
or aetermination ofr left ventricular volumes and ejection fraction; P . -
experimental validation using MR Nucl Med.2000:41:874—882. additional referenpes (three atbstracts, three manscripts) comparing
2. Atsma D, Kayser H, Croon C, et al. Good correlation between left ventricul @GS volumes with MR-derived volumes. All but two of the

ejection fraction, end-systolic and end-diastolic volume measured by gate@ferences were published after submission of our article in Feb-

Guido Germano

Daniel S. Berman
UCLA School of Medicine
Cedars—Sinai Medical Center
Los Angeles, California
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ruary 1999. The two references published before submission of @ min after injection of a radiotracer. We were asked to remove
article 3,4) represent the same study; the former is the abstact athe figure from our article by the editor to reduce the number of
the latter is the article. This study did not evaluate true thre@igures. This figure showed the excellent image quality of our
dimensional volume from MR images but simply applied Simpeanine studies and visually acceptable QGS-defined endocardial
son’s rule to short- and long-axis dimensions derived from MBnd epicardial contours, using the fully automated program. In this
image sets. This situation represents an important limitation of thetample, serial images obtained only 30 min apart yielded signif-
study for estimation of true left ventricular volume using MRI. Aicantly different LVEFs (15 min: LVEF= 41%; 45 min: LVEF=
recent study §) comparing two-dimensional and three-dimen52%). We found this particular observation quite troubling.
sional echocardiography and MRI suggested that performing trueWhen our article was accepted for publication in August
three-dimensional analysis of left ventricular volume is more int999, we did not feel that a potential conflict of interest existed
portant than the method by which the data are derived. Only ofmr any of the authors. In August 1999, our group did enter into
of the cited studies@) computed true three-dimensional volumean agreement with a vendor (Eclipse Systems, Branford, CT) to
using MRI. Although each of the clinical studies cited by Germancommercialize our software (Wackers—Liu CQ) for quantifica-
and Berman showed a reasonable correlation between QGS tind of static SPECT myocardial perfusion images. We receive
MR-derived volumes, all of the studies revealed a large SEEyalties for our program for quantitative analysis of static
ranging from 7 to 29 mL. This result represents a significant errd8PECT images. However, when we entered into this agreement,
considering the average left ventricular volumes. our program did not include an algorithm for calculation of
Germano and Berman also cited 11 additional clinical studi¢&/EF or left ventricular volume. In January 2000, well after
supporting the accuracy of QGS for estimation of left ventriculaacceptance of our revised article, we began development of a
volume in the presence of a perfusion defect. Again, 6 of the ptogram for the calculation of left ventricular volume and
cited studies were published only in abstract form. All of th& VEF. These programs remain under development and testing
studies involved relatively small numbers of patients (populaticnd currently await Food and Drug Administration approval.
sizes, 20—72 patients; average, 43 patients). These studies civie-plan to put our own program, as well as the other available
pared QGS with a host of other methods, including echocardiogrograms for analysis of gated SPECT, through the same rig-
raphy, MRI, equilibrium radionuclide blood-pool imaging, androus testing.
radionuclide first-pass imaging. Most of these studies focused on
the comparison of ejection fraction and not volumes. These clinidAEFERENCES
studies showed inconsistent differences in ED and ES VOIum?.SVaIIejo E, Dione DP, Bruni WL, et al. Reproducibility and accuracy of gated
None of these referenced studies specifically addressed the issue @becT for determination of left ventricular volumes and ejection fraction: exper-
perfusion defect size in relation to calculation of ventricular vol- imental validation using MRIJ Nucl Med.2000;41:874-882.
umes. 2. Kang X, Berman DS, Germano G, et al. Normal parameters of left ventricular

- . volume and ejection fraction measured by gated myocardial perfusion SPECT
Our_grogp rece.ntly. evaluat.ed .QGS n 4.00 unseleCte.\d pat!entﬁabstract].J ArTJ1 Coll Cardiol 1999;33(suppI¥:£309A. ’ P
for estimation of ejection fraction in comparison with radionuclidg e Z, Vick G, Vaduganathan P, Verani M. Comparison of left ventricular volumes
first-pass imaging7). The correlation of left ventricular ejection  and ejection fraction measured by gated SPECT and by cine magnetic resonance
fraction (LVEF) derived using QGS and first-pass imaging was imaging [abstract]J Am Coll Cardiol.1998;31(suppl. A):44A.
onIy fair (r = 0.66, SEE= 12%). The automated program failed4' Vadugaﬁathan P, He Z?(, Vick GW llI, Mahr_nar?an JJ, \(erani MS. Evaluation _of
. . left ventricular wall motion, volumes, and ejection fraction by gated myocardial
in 9% of the studies. When the fully automated program worked, tomography with technetium 99m-labeled tetrofasmin: a comparison with cine
the Corl’elation was better F 074), hOWeVer, the SEE remained magne’[ic resonance imagir@_Nud Cardiol 1999;6:3-10.
high (SEE= 10%). In this large clinical study, we observed &. Chuang ML, Hibberd MG, Salton CJ, et al. Importance of imaging method over
better correlation for high-count images ¢ 0.81, SEE= 9%) e e oo and tree-cimensional echocardography and
- - . - - araiograj an
tha_n for Iow-.co_unt images' (= _0'61’ SEE:_ 11%). This obser- rr{agnetic resonance imaging Am Coll Cardiol 2000;35:477-484. e
vation was similar to our experimental canine study. As expectegl, atsma D, Kayser H, Croon C, et al. Good correlation between left ventricular
we observed a better correlation of QGS and first-pass radionu-ejection fraction, end-systolic and end-diastolic volume measured by gated SPECT
clide angiography in very large hearts, with ED volunresl04 as compared to magnetic resonance imaging [abstrdcym Coll Cardiol
mL. We also evaluated the effect of quantitative perfusion defect!29%:33:436. . 4
. . . - . . . 7. Vallejo E, Dione DP, Sinusas AJ, Wackers F. Assessment of left ventricular
size on estimation of ejection fraction. Unlike the EXpe”mental ejection fraction with quantitative gated SPECT: accuracy and correlation with
study, in our clinical study we observed a better correlation of first-pass radionuclide angiographlyNucl Cardiol 2000:7:461—470.
first-pass and QGS LVEF in patients with the largest defects.
However, these patients also had the largest left ventricular sizes,
making it difficult to separate the potentially opposing effects of
myocardial perfusion defect size and left ventricular size. In any
event, we would not necessarily expect to see the same differences
between QGS and MRI and other imaging modalities. In fact, the
studies referenced by Germano and Berman using MRI showed
conflicting results regarding over- and underestimation of vol-
umes. Nuclear Translocation of Somatostatin Analogs
As stated on page 877, paragraph 4, of our artit)ethe QGS
program failed in 21% of our canine images, which was mofEO THE EDITOR: We read with great interest the recent
frequently than observed in our clinical study. This failure waarticle by Hornick et al. 1) on the subcellular distribution é#4n-
generally associated with adjacent background activity. Our orignd'23-labeled somatostatin analogs. We applaud the authors for
inal submission included a figure of canine images obtained 15 aaddressing the important question of where radiolabeled soma-

Albert J. Sinusas

Frans J. Th. Wackers
Yale University School of Medicine
New Haven, Connecticut
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tostatin analogs localize inside tumor cells, because there is con- 1, 20,220 cpm stripped/45,569 total cpm), why is there not a
siderable clinical interest in using somatostatin analogs labeled corresponding radioactivity peak that copurifies with the
with Auger and conversion electron emitters as antitumor agents. plasma membrane markefriicleotidase in Figure 4C?
We believe it is crucial to determine whether these compounds ore Figure 1 shows that the DNA is concentrated in fractions 13
their radiolabeled metabolites gain access to the nucleus. However, and 14; however, a 24-h incubation in tumor cells with either
we find several inconsistencies in the data and have significant 124-WOC 4a or'!lin-pentetreotide (Figs. 4C and 5C) shows
reservations regarding the authors’ conclusion. that the radioactivity is concentrated in fractions that contain
The authors suggested that radiolabeled somatostatin analogs less dense subcellular material (fractions 12 and 13%br
were delivered intact to the nucleus. This conclusion is difficult to ~ WOC 4a and fractions 11 and 12 f8fin-pentetreotide). This

reconcile with other studies indicating th&tlin-pentetreotide, discrepancy persists when the marker beads (triangular sym-
129-[Tyr1]-somatostatin, and other somatostatin analogs are de- bols) are used as internal controls. In Figure 1, DNA co-
graded after internalization. Viguerie et &) previously showed purifies with the heaviest marker beads, but in Figure 4C, this

that 123-[Tyr1]-somatostatin was rapidly degraded by pancreatic internal standard is found in fraction 15. In Figure 5C, this
acini, and the radiolabeled metabolite was thought to represent marker is found in fraction 12.

monoiodotyrosine. On the basis of a series of subcellular fraction-e Why should*'in-pentetreotide distribute nearly uniformly in
ation and metabolism studies, we previously proposed it a Percoll (Sigma Chemical Co., St. Louis, MO) gradient (Fig.
pentetreotide was delivered to tumor cell lysosomes in a tumor- 8)? Soluble proteins and peptides should be found at the very
bearing rat model and degrade8).(Two separate studies also top of the gradient.

determined that'lIn-pentetreotide is metabolized t8in-diethyl- In summary, the authors should be commended for carrying out
enetriaminepentaacetic aadPhe in vivo @,5). We are uncertain research that addresses an important question for the success of the
why these data were not addressed by Hornick etlal Although  future development of targeted radiotherapy agents. However, we
it is possible that different cell types may metabolize radiolabeledould like to raise awareness of alternative interpretations of their
somatostatin analogs differently or may even deliver them tiata.

different compartments, we doubt that this is the explanation for

the discrepant results. REFERENCES

Nuclei and lysosomes are dense intracellular compartments, and .
1. Hornick CA, Anthony CT, Hughey S, Gebhardt BM, Espenan GD, Woltering EA.

theY often copurify d_U””g_ subcellular fractlonatlon._lt IS Cruc_lal to Progressive nuclear translocation of somatostatin analbijsicl Med.2000;41:
realize that the fractionation scheme used by Hornick etladifl 1256-1263.

not separate lysosomes from nuclei, because Figure 1 shows thatiguerie N, Esteve JP, Susini C, Vaysse N, Ribet A. Processing of receptor-bound
both DNA and N-acetyl{3-glucosaminidase are concentrated in somatostatin: internalization and degradation by pancreatic. &miJ Physiol.
fractions 12—15. Thus, the subcellular fractionation data (Figs. 5 252:6535-Gs42.

11 ' ! . N 37 Duncan JR, Stephenson MT, Wu HP, Anderson CJ. Indium-111-diethylenetri-
a_-nd 7) with Hn_-pentetreptl_de could simply represen; aC(?U”‘Ula' aminepentaacetic acid-octreotide is delivered in vivo to pancreatic, tumor cell, and
tion of the radiolabel within lysosomes. The data in Figure 9 hepatocyte lysosome§ancer Res1997;57:659—671.
concerning copurification of DNA and radiolabeled somatostati Bass LA, Lanahan MV, Duncan JR, et al. Identification of the soluble in vivo
analogs lack key controls. Kin-pentetreotide does bind specif- metabolites of indium-111-diethylenetriaminepentaacetic acid-B-Bttesotide.
icall DNA. it should .b ightf d h h Bioconjug Chem1998;9:192-200.
|ga y tO. ! .Itl shou e straig t.orwar . to prove t .at t €. Akizawa H, Arano Y, Uezono T, et al. Renal metabolisntéih-DTPA-D-Phé-
binding is specific and saturable. It is crucial to recognize that octreotide in vivo.Bioconjug Chem1998;9:662—670.
copurification of DNA with a radiolabeled somatostatin analog
does not prove colocalization in the nucleus or specific binding as
a receptor-ligand pair.

The subcellular fractionation data witfl-WOC 4a shown in
Figure 4 suffer from the limitations discussed above. However, the
finding that 65% of the radiolabel sedimented with nuclei under

conditions where>90% of lysosomal enzymes were recovered in

James R. Duncan
Carolyn J. Anderson

Washington University School of Medicine
St. Louis, Missouri

the supernatant deserves further consideration because this is the Yasushi Arano
best evidence that the radiolabel was delivered to the nucleus. Chiba University
Important controls would include fractionation after cell surface Chiba, Japan

binding at 4°C. It would also be important to determine the kinetics
of nuclear translocation at 37°C and whether this translocati®EPLY: We appreciate the careful critique of our recently pub-
could be inhibited by agents that disassemble the cytoskelettished article 1) by Duncan et al. and would like to respond to
Another concern about the experiment is whether the DNA ewaeir insightful comments. They suggested that our results showing
tracting process destroyed the lysosomal membrane, becauseirbsct radiolabeled somatostatin analogs in the nucleus of cells are
preparation kit for genomic tissue DNA isolation contains surfagfifficult to reconcile with those of Viguerie et aR), who showed
tant. As a result, the radiolabels in the lysosomes may have begat 125-[Tyr11-somatostatin was rapidly degraded by pancreatic
released and then may have migrated to the DNA fractions. N@ini. Viguerie et al. did show degradation of a labeled somatosta-
control experiments were reported that confirmed that the lystin with a short biologic half-life to iodotyrosine “at the plasma
somes remained intact during the DNA extraction process. membrane level,” whereas ‘“intracellular and membrane-bound
Additional questions include the following: radioactivity was mainly intact?-[Tyr1]-somatostatin.” How-
ever, these same authors found that 96.3% of the label in the cell
o If 44% of theln-pentetreotide counts can still be strippednterior was intact and that a substantial unmetabolized portion
from the cell surface by acid washing at 24 h (data from Tablegas localized in a nuclear fraction. This result is similar to our
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findings. However, Viguerie et al. did not specifically isolatdigand may well be different under these two experimental condi-
lysosomes, although the centrifugal spin used to pellet their ntiens. Clearly, these two experimental systems cannot be directly
clear fraction (150§ X 12 min) would not be expected to effec-compared.

tively pellet lysosomes from the cell homogenate. In response toln their studies, Duncan et al. noted that they studied lysosomes
the observation that “rapid intracellular degradation of iodinatefl their gradients but made no effort to study the translocation of
proteins and peptides. . .has been shown by other groups,” {igand to a potential nuclear target. However, with respect to our
would like to point out that a substantial body of research has al§iidy, these authors have brought up many worthwhile questions.
shown that numerous radiolabeled peptides and growth factdisis unknown what fraction of the nuclear radioligand remains
including insulin, prolactin, growth hormone, epidermal growtfytact after prolonged exposure of somatostatin receptor subtype 2
factor, fibroblast growth factor 2, and nerve growth factor aLI@st-Z) expressing cells to constant levels of radioligand. Prelimi-

internalized by endocytosis, translocated to the cytoplasm, i@y Studies from our laboratory indicate that some of the radio-
accumulate in the nucleus often bound to chromagjd)( f"“it'v'tty th?; |.shprogress;;ely transloc:tatCigd t9 ctihe tmiﬁletus ItS 282/
We agree that it is important to realize that our fractionatioffl ‘2Ct PEPUCE; however, these same studies indicate that up to 0

N of the nuclear-associated radioligand is intd¥tn-DTPA-oct-
scheme does not separate lysosomes from nuclei. This is why we . ; .

: . ; . reotide. Clearly, the continuous exposure of receptor-bearing cells
refer to the peak in the dense portion of the gradient as nucletar . . o .
0 a peptide translocates unmetabolized peptide into the cell in a

lysosomal.” This is also why we performed the experiment Shov‘é:rg)ntinuous fashion. In conclusion, it appears that prolonged expo-

in Figure 6, contrasting the distribution of radioactivity in thesure of sst-2—expressing cells to a constant level of peptide pro-

gradients with and without nuclei present. These experimeniss internalization and may provide a significant benefit for the
showed that two thirds of the label in the nuclear-lysosomal pegltqoxic effect of Auger-emitting radiopeptides regardiess of their

are concentrated in the nuclei. ultimate intracellular destination.
Itis also true, as Duncan et al. suggested, that the DNA extrac-

tion procedure would likely lyse the lysosomal membrane, possi-
bly resulting in the release of the radiolabel. We did not control fd?EFERENCES
this possibility, other than by performing the short-term experi-. Horick CA, Anthony CT, Hughey S, Gebhardt BM, Espenan GD, Woltering EA.
ment in which the radiolabel was added to the cell homogenateProgressive nuclear translocation of somatostatin analbtysicl Med 2000;41:
bef di i - . hi . h q 1256-1263.
_e O_re gradient centri uQatlc_)n (Fig. 9). This experiment showe 130 Viguerie N, Esteve JP, Susini C, Vaysse N, Ribet A. Processing of receptor-bound
binding to the nuclear fraction. somatostatin: internalization and degradation by pancreatic ainiJ Physial
With respect to questions about the DNA peak and internal 1987;252:G535-G542.

consistency we believe that an internal standard such as dengitgakowicz-Szulcznska EM, Rodeck U, Herlyn M, Kaprowski H. Chromatin bind-
! ing of epidermal growth factor, nerve growth factor, and platelet derived growth

marker beads is essential when comparing gradients with eachycior in cells bearing the appropriate surface recepRusc Natl Acad Sci USA.
other. In our study, DNA in Figure 1 is concentrated in the 1986;83:3728-3732.
fractions Correspondlng to the heaviest marker beads and in mémlth RM, Harada S, Jarett L. Insulin internalization and other signaling pathways
one fraction beyond that. In Figures 5B and C and 6, the peaks tgaig the pleiotropic effects of insulirint Rev Cytol 1997;173:243-279.

U ! .“Bass LA, Lanahan MV, Duncan JR, et al. Identification of the solilgivo
show the presence of label in the nucleus correspond exactly to th@etanolites of indium-111-diethylenetriaminepentaacetic agitie-octreotide.
heaviest marker beads, whereas in Figure 7, the highest peak is iRioconjug Chem1998;9:192-200.

the fraction just beyond that. In all these cases, the highest density

marker bead appears in either fraction 12 or fraction 13, whereas Conrad Hornick

in Figure 4C, although our dense peak again comes out in fractions Eugene A. Woltering

12 and 13, the highest density marker appears in fraction 15. We Louisiana State University Health Sciences Center
believe that the density beads were too dry in this experiment New Orleans, Louisiana

because the density profile does not resemble any of the other
experiments. Furthermore, the results of Duncan et al. are sorted

by fraction number rather than by density, making comparisons gfhat |s the Best Strategy to Treat and Study

the two techniques unreliable. o Patients After Near-Total Thyroidectomy?
Finally, Duncan et al. compared our work with theif énd

suggested that the predominant target for the intracellular Iocq,l(-3 THE EDITOR: We read the interesting article by

ization of thelllln-digthy!enetriamine pentaacetic aCid_OCtrEOti_d%holewinski et al. T) about the absence of thyroid stunning after
(**4n-DTPA-octreotide) is the lysosome. In contrast to our St“d'eﬁ’diagnostic dose of 185 MB@U. Their conclusion was that there
these authors injectettin-DTPA-octreotide into tumor-bearing is g thyroid stunning when the ablative dose is administered 72 h
animals and harvested liver, kidney, pancreas, and pancregfig the diagnostic dose (185 MBg). The authors reported their
tumors, boh 1 h and 20 h after injection. This protocol is veryeyperience in 122 patients referred for radioiodine ablation of
different from our studies, in which human neuroblastoma celiyroid remnants or metastases. All of their patients had some
were cultured in a medium that provided a continuous exposureriidual thyroid tissue in the neck, and all received 1,110—7,400
radioligand for protracted periods. At the cellular level, the diffenvBg 134 (104 of the patients received 5,550 MBq). Seventeen
ence between these studies is a comparison of a bolus injectigients had functioning metastases. Our experience is similar to
with a constant infusion. Our system provides for a protractafat of the authors, but our diagnostic and treatment strategy is
exposure of cells to a high environmental concentration of radidifferent. Because all (or almost all) of the near-total thyroidec-
ligand, exposing cells to a constant receptor-dependent “pressuhy patients have residual tissue in the neck, we avoid the
to internalize. It can easily be seen that the internal routing dfagnostic whole-body scanning and replace it with the therapeutic
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dose and whole-body scanning after 3-5 d. According to a clinicabstic whole-body scan with 185 MB§U compares favor-
risk stratification (i.e., age, tumor size, extension, metastasis, aéqg|y with these agents in terms of cost, stunning risk, and
histology), the therapeutic dose is between 3,700 and 7,400 MBf5tment delay. The cost of 185 MBHI, with our strategy

We add a 24-h thyroid uptake with a tracer dose (0.37-1.85 MB . . . .
and a thyroid scan witB"Tc-pertechnetate. Usually, the studiesg} delivery well in advance of the calibration date and

confirm the existence of residual tissue in the neck, and we use tﬂ|§pensmg in our own radiopharmacy, is approximately

result to convince endocrinologists that they do not need a pre@380/10:360 MBqg)x 185 MBq = $6.79 on the day of
ous diagnostic whole-body scan. The iodine uptake gives us qugglivery and thus rises only to a range of $10-$15 before
titative information, and the scan provides information about thie shipment is used up. This result compares favorably
localization and distribution of the functioning tissue. with the cost of thé3l uptake capsule ($12), in addition to
Patients with palpable cervical lymphadenopathies, very higRe cost of 185 MBq pertechnetate (approximately $1-$3)

clinical risk, or suspected metastases are studied by whole-ba{ﬂ;(d a dose of*"Tc-sestamibi ($90). Of course, these esti-

scanning with?®™Tc-sestamibi. This strategy implies lower costmates do not take into account the costs of imading. but we
(no diagnostic whole-body scanning), no thyroid stunning risk, ging,

and fewer delays to treatment (if we need to wait for a whold=2N assume them to be fairly similar. Regarding the risk
body diagnostic scan to order the therapeutic dose). OccasiéActor, we have shown that stunning is not a risk using our
ally, whole-body posttherapeutic scanning shows nonpredictstrategy. This is a point with which Sarmiento et al. already
metastases. We believe that the routine ablative dose of 3,78§ree, in light of their experience. Finally, the delay of 72 h
MBq (instead of 1,110 MBq) helps to obtain a therapeutic dosgytroduced by our management enables us to complete the
even for patients with metastases. A potential disadvantage M&¥perwork with the insurance companies and gives patients

be the use of an ablative dose in a patient without any residl{%e to arrange their home and work matters without any
tissue or metastases. This circumstance is very infrequent, {?5 .
clinical detriment.

shown by Cholewinski et al.1j and our personal experience. . . .
In summary, in the first treatment after near-total thyroidectomy, N @ddition, ‘our strategy allows us to sit down with
we propose examination of the patient, correlation with surgicRatients and their families to show them exactly what the
and anatomicopathologic information, risk stratification, adminisssues are and why the treatment is required. There is no
tration of a therapeutic dose, and whole-body posttherapetigsue as to whether the lack of pertechnetate uptake but
scanning. The diagnostiéi dose (37, 111, 185, or 370 MBq) andpositive 134 uptake indicates a residual tumor. If there is
whole-body diagnostic scanning would be omitted. abnormal®3y uptake on a whole-body scan, treatment is
initiated. The development of rapport is, in our opinion,
- ' ’ . ~extremely valuable in establishing a strong clinical relation-
s "Ship.that will endure through all future follow-up visits.
1198-1202. Also, achieving a negative scan at some point after the
necessary episodes of therapy and being able to show a
Aristides J. H. Sarmiento negative scan in comparison with prior scans can do won-

Federico M. Sarmiento  ders for the patient's morale and ensure further regular
Arfstides H. Sarmiento  fo||ow-up.

Sanatorio Mitre—Hospital Militar Central
Buenos Aires, Argentina
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Recently, we have added the monitoring of thyroglobulin
levels and the use of recombinant thyroid-stimulating hor-

mone to our protocol as well, to further streamline manage-

REPLY: We thank Sarmiento et al. for their letter supporty,, ¢ by offering suitable patients the option of not becom-

ing our conclusion X) of the absence of stunning aftering hypothyroid for follow-up whole-body scanning.

) a1 ) |
185-MGq doses of*4, based on their experience. We note If a decision is reached, usually in a later stage of follow-

with interest their different diagnostic and treatment strate- . . . .
. . . up, to go after residual tissue surgically (i.e., small amount,
gies and respond as follows to the points raised.

Although the majority of patients receive a fairly standarg) W uptake [196]), the.ml remaining may be u;ed .W'th.a
dose, the whole-body scan does play an important role qﬁobe system to assist the surgeon in localization in a
increasing or decreasing the dose to any individual patidfPPerated neck. _
for any given episode. We feel that the ability to calculate a IN_conclusion, we are grateful to Sarmiento et al. for
dose based on tangible evidence is an important part of &@nfirming the lack of stunning in their experience and also
management strategy. for indicating that some sort of tangible information before

Although Sarmiento et al. propose avoiding diagnosti181| treatment in the form of a scan is useful. In view of the
whole-body scanning with3!, they usually obtain similar above, we feel that our protocol works well for our patient
information with an uptake arfd"Tc-pertechnetate scan or,population, including the first postoperative whole-body
if required, with%"Tc-sestamibi. We agree that any studgcan. We agree that the necessity of this first scan needs to
intended to confirm the presence and assess the amounb@fdetermined by each center in view of issues related to
residual tissue is valuable in gaining the cooperation of botadiopharmaceutical supply, attitude of the referring physi-
the referring physician and the patient. However, the diagian, and desire of the patient.
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REFERENCE The prototype combined PET/CT scanner was designed and
1. Cholewinski SP, Yoo KS, Klieger PS, O’'Mara RE. Absence of thyroid s.tunninguiIt as a collaboration between the University of Pittsburgh and
after diagnostic whole-body scanning with 185 MB4. J Nucl Med.2000;41: CTl PET Systems, Inc. (Knoxville, TN). The device has been
1198-1202. installed in the University of Pittsburgh PET facility since June
1998, occupying a room equipped for the operation of a CT
scanner. PET technologists certified in nuclear medicine and with
additional training in CT protocols operate the PET/CT scanner,
and all scanning is performed with the authorization of the Uni-
versity of Pittsburgh Institutional Review Board governing the use
of an investigational device for human studies. A power injector is
provided for the administration of intravenous contrast agents
during the helical CT scanning, and a radiologist is present during

Vaseem U. Chengazi
Robert E. O’'Mara
University of Rochester Medical Center
Rochester, New York

A Combined PET/CT Scanner: The Choices contrast administration. Since the scanner became operational in
. _ ~June 1998, more than 200 patients have been scanned, primarily
TO THE EDITOR: I would like to comment on the viewpoint for oncologic indications. All studies are corrected for attenuation

expressed by Akhurst and Chisit) (with respect to Wagner's ysing CT-based attenuation correction factors scaled to account for
Newsline article on fused image tomograpl2y. (As a member of the difference in energy5]. The studies are read jointly by a
the team that designed and built a prototype combined PET and (ghjiologist board certified in nuclear medicine and PET-trained
scanner §), I would like to share some of the thinking that led toyyclear medicine physicians. Additional consultation is available
our choice of clinical PET and clinical CT scanners for the firskith radiologists specializing in CT of the particular region of the
hybrid device. _ _ _ body under examination (e.g., head and neck, thorax, or abdomen).
Akhurst and Chisin 1) asked if the quality of the CT images The apility to perform essentially noiseless transmission
should be mam_mlzed a_nd, |n_part|cular, if the anatomic IMag&-anning and CT-based scatter and attenuation correction is
should be a clinical-quality CT image. As they pointed out, Such&en, a5 an additional advantage and not as the primary moti-
hybrid device provides anatomic images, low-noise transmissiggtion for such a device. Nevertheless, Akhurst and Chigjn (
§cans for attenuat!oq correction of the EET data, and fused f“?ﬁéde a good point concerning the alignment of PET and CT
tional and anatomic images. They highlighted several draWbaqlﬁages acquired under different breathing conditions. In this

in offering cl_in_ical-quality CT. with a h)_/brid design_. These_ in'situation, a potential mismatch may compromise the accuracy
cluded the difficulty of matching a CT image acquired during 8f both the image fusion and the CT-based attenuation correc-

breath-hold to a PET image acquired with the patient breathlrt%n factors. Such a mismatch is maximized in the thorax,

normally, the need for subcentimeter registration to answer ques: . . .
. o . ticularly for the anterior part of the chest wall. Strategies to
tions about the exact localization of the PET tracer, artifacts caused . . . . . :
. . } A ninimize the mismatch include allowing shallow breathing
by respiratory and cardiac motion that result in incorrect quanti- . : ;
. ) . . L uring both CT and PET scanning, even though the breathing
tation and image fusion, the requirement for a power injector {0 . : . . .
- . . ay slightly compromise the diagnostic quality of the CT
administer contrast material, the need to provide a PET technolo- ) . .
. . - Image. We have conducted several lung studies using this
gist trained to perform clinical CT protocols, the demand on the h d alth h i tifact di ble i
nuclear medicine physician to be trained to recognize anato proach, and aftnough some motion artitacts are discernable in

details, and reimbursement issues associated with whether thet Ierrdegion o;fthe c:]ia;ijhragm a_nd bals?e Off t:e Ifung(sj, _they gevr\ller-
image can be considered the clinical CT image for the patie 'y do not affect the diagnostic quality of the fused image. We

They thus suggested that such a hybrid device should combm@’e also observed a maximum 5- to 6-mm misalignment of the

PET with improved anatomic imaging—improved, that is, comPET and CT images for tumors in the anterior region of the

pared with current PET transmission scans lungs. Again, such a mismatch does not affect the diagnostic

Our prototype design was not foreseen as a PET device wiicuracy of the fused image. We have recently begun acquiring
improved anatomic imaging. Instead, we chose to provide quET images with mtravenoys contrast ma_terlal for head and neck
clinical-quality anatomic images from helical CT, aligned witfRnd oral contrast material for abdominal studies and have
functional PET images. It is, of course, well known that anatomi¢erified that contrast-enhanced CT images can also be used for
and functional images can be acquired on different scanners dgnuation correction of the PET data. Nevertheless, further
aligned retrospectively using software procedures. However, su@idation of CT-based attenuation correction will undoubtedly
procedures are not widely used for studies outside the brain (cur when combined PET/CT scanners become more widely
cause of the technical and logistic difficulties of implementation oavailable.

a routine basis, even though the advantages of having the CTAN interesting aspect of the availability of clinical-quality CT
images available for the interpretation of clinical PET images i§1ages has been the direct participation of radiologists, who raise
well documented4). The goal of the PET/CT prototype was toSPecific questions related to the location and extent of the FDG
overcome some of the technical and logistic difficulties associatg@take and the involvement of adjacent anatomic structures. To
with the software approaches by acquiring both clinical-qualitgnswer such questions, precise anatomic localization of the func-
anatomic images and clinical-quality functional images in a singt®nal abnormality is required. Even with a combined PET/CT
scanning session. We feel that such a device will encourageanner, registration accuracy will potentially be affected by pa-
involvement in molecular imaging of other medical specialistéent movement, lesion location, and other study-dependent fac-
such as radiologists, surgeons, and oncologists—specialists vibrs. Therefore, procedures to monitor the quality of the image
are more familiar with high-resolution anatomic imaging than withlignment on a study-by-study basis will be essential to ensure
the tracer techniques of functional imaging. accurate responses to increasingly specific questions.
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As Akhurst and ChisinX) pointed out, good arguments have2. Wagner HN Jr. Fused image tomography: where do we go from Hevel Med
been made for improving the quality of current PET transmission 1999:40(10):30N-33N.

- - - ._Beyer T, Townsend DW, Brun T, et al. A combined PET/CT scanner for clinical
scans and, at the same time, providing low-resolution anatorr;flconcolowJ Nucl Med.2000:41:1369-1379.

images aligned to functional PET images. However, the prototy@epiederichs CG, Sokiranski R, Pauls S, et al. Prospective comparison of FDG-PET
PET/CT scanner at the University of Pittsburgh looks beyond thatof pancreatic tumors with high end spiral CT and MRI [abstratthucl Med.
objective to providing radiologists, surgeons, and oncologists trgef%fg(sglgpliifill:’- 4 DW. Bever T Sashin D. Attenua ion |
cinial-qualty anaionic images wih which they are familar? K/ P& Toens 2. Berer 1 Seohn 0, Ry eorecon o o
automatically coregistered with corresponding clinical-quality
PET images. Our approach opens up new imaging possibilities and
applications and improves a current imaging technology. Admit-
tedly, by potentially crossing existing boundaries, the introduction
of such a device into clinical practice will not be simple, straight-
forward, or rapid. However, if the benefits brought by dual-mo-
dality imaging to the management of disease are, as we belief@ythema Multiforme Reaction to Sestamibi

significant, solutions to issues of technologist training, the avail-

ability of nuclear physicians skilled in reading anatomy, and réfFO THE EDITOR: Allergic reactions to radioisotopes are un-
imbursement will undoubtedly be found. At this early stage in theommon, but all nuclear physicians need to be aware of possible
development of the combined PET/CT scanner, our primary coreactions to radioisotopes in everyday practice. We would like to
cern has been establishing its role in and contribution to patietitaw your attention to a previously unreported reactioft@c-

David W. Townsend
University of Pittsburgh
Pittsburgh, Pennsylvania

care and disease management. sestamibi experienced by a woman having parathyroid imaging.
99T c-sestamibi was prepared and administered according to the
ACKNOWLEDGMENT manufacturer’s guidelines. There was no past history of allergy or

) ] _dermatologic disorder. Over 48 h, the patient developed an ery-
This work was supported by National Cancer Institutgyematous papulovesicular rash on the trunk, arms, and scalp with
grant CA65856. David W. Townsend is a consultant for CTthrget lesions typical of erythema multiforme. A skin biopsy con-
PET Systems, Inc., the company that designed and built tirened histologic features consistent with erythema multiforme.
prototype PET/CT scanner.
Louise E.J. Thomson
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