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Evaluating Cavernous Hepatic Hemangiomas

TOTHEEDfl'ORIntheirarticle,RubunandLichtensteun(1)
presented some interesting aspects for the evaluation of cavern
ous hepatichemangiomas(HCH).Whilewe agreewith the au
thors that @Fc-labeledred bloodcell (RBC)scintigraphycan be
consideredthe methodof choicefor the diagnosisof liverheman
giomas,we were a little surprised that â€œplanarstudies may not
demonstratesmall(<3 cm) hemangiomas.â€•

Manystudies(2â€”4)have alreadyshownthat smallerhemangi
omasalsomaybe detectedbyplanarscintigraphy(PS);thesmall
est hemangiomalocated in good position and detected by PS was
1.0 cm (4). Nevertheless,the majorpitfallsof PS, as well as of
SPECF,arethedetectionof deep-seatedsubphreniclesionsand
the localizationin thevicinityof the inferiorvena cavaor falci
form ligament.

Whenmentioningthatin thediagnosisof hemangiomassensi
tivity ofPS was impmvedwith SPECF techniques, we are missing
reports on the evaluation of dynamic displayed RBC studies.
These methods,being superiorto conventionalstatic SPECF
images, are able to improve sensitivity from 18%to 82% in the
detectionof hemangiomas<1.0 cm, even in unfavorabletopo
graphical sites (4).

Transmissioncomputedtomography(TCF)is, ofcourse,alsoa
well establisheddiagnostictool in detectinghepatichemangio
mas, but it shouldbe mentionedthat the disadvantageof this
methodis the impossibilityof contrastagentapplicationin pa
tientswith contrastagentintoleranceor hyperthyroidconditions.
Thelatteraspectdeservesparticularattentionin endemicgoiter
areas (7,8).

Finally, we do agreewith the authorsthat ultrasoundis not the
diagnostic imaging modality of choice for HCH, but nevertheless,
especiallyin the follow-upof very small lesions, ultrasound in
combinationwith modifiedSPECF techniquescertainlyachieves
thehighestaccuracy.
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In Vitro Assessment of FDG, Methionine and
Thymidine Uptake

TO THE EDFFOR. I am writing to comment on a recent article by
Higashi et al. (1) regarding the in vitro assessment of FDG,
methionineand thymidineuptakeof an adenocarcinomacell line
following irradiation. This study showed that FDG, methionine
and thymidineuptake actually increased after irradiation,com
mensuratewith an increasein volume and DNA synthesisin
surviving giant cells.

Giant-cell formation following irradiation is a property of cell
populations that normallyundergo mitotic division(2), such as the
human adenocarcinoma cell line utilized by Higashi et al. In this
cell line, increased tracer uptake following irradiation is not sur
prisingconsideringthe increaseinvohumeandDNAsynthesis(3).
However,Dr. Higashi'sfindingsare at variancewith in vitro
systems examinedby Kubota (4,5) and Abe (6) utilizingrodent
hepatoma and breast cancer cells, respectively.Unlike ovarian
carcinomacelllines,these tumortypesmayhavecellpopulations
withalowermitoticindexwhichwouldexhibitlessmarkedgiant
cell formationas seen in the cell lineutilizedby Higashiet al. Dr.
Higashi said that his adenocarcunoma cell line may perhaps be
more radioresistantthan these other tumors.

Giant-cell formation is a manifestation of radiation damage (2)
and, since these cells are unable to divide, theywould be expected
todieandberemovedbyhostmechanisms.Hisfindingswerealso
atvariancewiththoseof MimiCtal. (7)whostudiedpatientswith
squamous-cellcarcinomasof the head and neck following30-Gy
irradiation in daily fractions of 2 Gy each. These neoplasms may
havea highmitoticindex(8), butifgiant-cellformationoccurred,
these cells would probably no longerbe present by the time of
Minn's evaluationwhich occurred during the 3-wk period. Ac
cordingto Tolmach(9), mostgiantHeLa cellshave a half-timeof
persistence of 1â€”3days and the remaining cells enter a period of
rapid decay after 16 days. Radiation-inducedvascular damage
was mentionedas a possiblecauseof decreasedtraceraccumu
lationfollowingradiotherapy.Highdosesof irradiationina single
exposure as used in the cited animal model causes marked normal
andneoplasticcell damage.Theseresults,however,arenot ap
plicableto Minn et al.'s clinicalradiotherapystudy which used
conventionaldoses of 2 Gy.

It appearsthatDr. Higashi'sresultsarenotdueto radioresis
tance of his adenocarcinoma cell line, but are due to a character
istic responseto irradiationof a cell line which has frequent
mitosesand increasedcellrenewal,thus respondingto irradiation
with giant-cell formation. In vivo tumors may continue to prolif
crate followingexternalirradiation,but thisperiodis finiteandthe
cellswouldeventuallydiebecausetheyhavelosttheirreproduc
tive capability(10). This wouldbe expectedto be the case with
Higashi'scell linesincehe assesseduptakeresponsesduringthe
12-dayperiod.In additionto transienttumorgrowthfollowing
irradiation,a tumor's cellularproliferationincreaseswith a short
eningof tumordoublingtime (11). Thiswouldbe expectedto
increaseFDG uptake. Macrophageinfiltrationinto irradiatedtu
morsresults in increasedFDGuptakeis demonstratedby Kubota
(12). These findingshave clinicalimplicationsin patientstudies
whichmonitorresponseto treatmentfollowingirradiation.These
studiesby HigashiandKubotaindicatethattheremaybe a re
quiredwaitingperiodfollowinga courseof externalirradiationto
allow the processes of tumor regression and inflammatory reac
tions to subsidebefore a tumor responsecan be accuratelyeval



uated.The rateof regressionof a tumorfollowinga courseof
irradiation is not dependent upon the type of treatment but de
pendsupontheindividualtumorbiologyandthehost'seffective
ness in bringingabout removalof nonviabletissue (13).Because
of this, thewaitingperiodmaybe variablefordifferenttumors.
Wehaveempiricallyusedatimeof approximately3â€”4mofollow
ingtreatmentto obtaina PETscanand,as indicatedbyKnoppet
al., rectaltumorsmayrequirea longerperiodoftime.Thus,more
studiesmaybe neededto definetheoptimumtimingof follow-up
PETscansinorderto accuratelyobtaininformationabouttumor
response.
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REPLY: We appreciate the interest of Frank and Gupta in our
work (1). We agreethatgiant-cellformationfollowinga single
doseof 30Gyof @Â°Cradiationis animportantmechanismforthe
increased FDG and methionine uptake seen in our study. This
increase was seen both per tumorcell and per tissue culturewell
following irradiation of the HTB77 1P3 adenocarcinoma cell line.
These cellswere indeedproliferatingrapidlyat the timeof irradi
ation, one day followingsubculture,with a proliferativeindexby
flowcytometryof 70.4%anda 23.4%G2/Mphasefraction.The
cellswerealsoat leastreasonablyradiosensitive,as cell number
declinedconsiderablyfollowingirradiation.Sinceourpaperwas
published,we haveperformedadditionalexperiments(whichwill
be presented in detail elsewhere) which demonstratethatwhen a

singledose of 5 Gy of @Â°Cirradiationis givento HTB77IP3cells
onedayaftersubculture,thereis notasignificantincreaseinFDG
andmethionineuptake/cellversuscontrolnonirradiatedcells,nor
is there giant-cellformation.Thus, the dose of irradiationused is
importantto the effectwe observedon traceruptake.In this
follow-upstudy,a lackofgiant-cellformationwas associatedwith
a lack of increase in tracer uptake/cell, further supporting the
importanceof radiation-inducedgiant-cellformationto the effect
we observed.

It is, however,importantto realizethatour findingsdo not
â€œcontradictâ€•thosereportedby otherinvestigators,as Frankand
Guptasuggest.The studiesperformedby Abe, Kubotaand Minn
were in in vivo systemsrepresentingseveraltypes of tumors,
while our studies were performed in vitro (2â€”4).In addition,
varyingdosesof radiationand fractionationwere used amongthe
studies.Thus,directcomparisonsarenot easilymadebetween
ourinvitrostudyandtheseotherreportsfrominvivo systems.

Thereasonsfortheapparentdifferencebetweentheinvivoand
the in vitro situationwarrantadditionalstudy. In general, giant
cell formationfollowingirradiationinvivo is infrequent.Inaddi
tion, there are host mechanisms for eliminationof dying tumor
cells, so thatadditionalcell loss in vivo may contributeto the
reduction in FDG signal (i.e., if fewer viable cancer cells are
present)(5,6). Inaddition,giant-cellformationinvivo potentially
mayresultin impairmentof FDG deliveryto the tumordue to
edema. Otherfactorspossiblyaffectingtraceruptakein vivo
versus in vitro includethe presence of â€œinflammatorycellsâ€•in
vivo, althoughthese mightbe expectedto increaseFDG uptake
(7,8). Suffice it to say, that substantial differences exist between
the in vivo andthe in vitro situationwhichwarrantadditional
study.

Whiledata are limited,we shareFrank andGupta's caution,as
well as thatby Haberkornet al., thatdeclinesin FDG uptake
followingradiotherapyshouldnotbe assessedtoosoonfollowing
theinitiationof radiotherapy(8). Indeed,severalmonthsmaybe
necessary to observe the maximaltreatment-inducedresponse.
Certainly,avoidanceof very early imagingduringor after radio
therapy would preclude the possibilityof imagingin vivo any
increasein tracer uptakecausedby the effectwe describe in our
in vitro system. Clearly, more study of the subject of tumor
radiationresponseandPETtraceruptakeis warranted,particu
larly in vivo usingPET, to determinethe optimal imagingtime
following radiotherapy and to better understand the nature of the
PETsignalfroma varietyof tracers.
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