INVITED COMMENTARY

Local and Distant Effects of Radiotherapy on FDG
Accumulation in Bone Marrow

imaging in diagnosis and staging ofnonirradiated leg, the spleen, and the

he use of FDG imaging in oncol- certain cancers is well established, théung on day 18 are 50%, 67%, and
ogy is ever increasing, fueled by itssjtuation is more complicated in the use72%, respectively, above the control
demonstrated clinical usefulness thagf FDG to monitor response to radia-value @, calculated from Table 1). As
has led to third-party reimbursementiion or chemotherapy. Several studiestigashi et al. 8) point out, these

the expanding number of centers withyf FDG accumulation in tumor modelsphenomena in nonirradiated tissues
dedicated PET units or coincidenCefter single-dose or fractionated radiocould be mediated by cytokines re-

gamma cameras (or both), and thenerapy have been reportet-6). The |eased in response to radiotherapy. Ad-

establishment of networks for supplyopserved pattern of FDG accumulationyjitionally, this might be potentiated by
of FDG to centers not having a cyclo-oyer time after irradiation is a comple

tron (1,2). The article by Higashi et al. ¢,,ction of the number of viable canc

in this i fTh | of o
(l\:lal)Jcllr;a'; |,\sﬂé3iscl:§e; thg ﬁacig;’:amoa cells, the extent of energy-requiringcelis that can also be induced by cyto-
repair processes, the number of cellgines (L0-12 and that would not be

series of fundamental studies of FD ; -
to come out of the University of Michi_Gundergomg apoptosis, and the degregyigent in terms of altered cellularity or

gan, Ann Arbor. Despite the wide- of Ir:: a;ﬁreosvhoa;geblnfll_l'tiragsor:}.et ald), a by Western or Northern blotting. In-
spread clinical use of FDG imaging in, .. Iy gtt s obse ddeed, Higachi et al. found that the
oncology, there remains a need for oy COMPIEX pallen IS OLSEIVednqniyradiated marrow of the irradiated

basic information that can only be'" normal bone marrow. The first thing ;s on day 18 was no different from

obtained in vitro or in animal models. to note is the high level of FDG acCl-that of the control group in terms of

The greatest strength of nuclealrnulatlon in bone marrow—levels SIMI otal cellularity or differential counts
medicine—noninvasive measuremenlt""r o those of the spleen and exceede , Tables 4 and 5).
of radiotracer distribution in the only by _the -heart (the brain was not The remote effects seen in bone
body—is also its greatest Iimitation:,exc's,ed in this study)3, Table .1)._T.he marrow in this preclinical study—if
There is no direct knowledge of the!"diated marrow shows a S'.gn'flcantthey are reproduced in the clinic after
chemical form of the radiotracer, thecrease in FDG accumulation overg, .. factionated radiotherapy—
type of cell in which itis |Ocalized, and baseline on day 1 a Slgnlflcant de- ay represent another limitation to
the metabolic status of that cell. Withincréase on day 9, and a return to norm_a%rﬂe specificity of FDG imaging in the
the detected volume of a tumor is arP" days 18 and 30. The early peak Snonitoring of response to radiotherapy

ever-changing mixture that includeslikely associated with glycolysis in A

flammatory cells, blood vessels withSequent trough is associated with de?AXteS.t a”f'].“”:e Icourse .Oftsucth eﬁeﬁts'
abnormal permeability, and areas ofreased cellularity J). Accumulation S klgas '€ a-k:f) point out, suc
necrosis. Moreover, there may be alof FDG in neutrophils and macro- UPtake must not be misinterpreted as
tered glucose levels, reduced pH, inPhages is a well-known cause of falseMetastatic spread, and care must be
creased interstitial fluid pressure, andpositive findings in oncologic PET/(8) exercised in the use of irradiated-to-
decreased oxygen tension. In vitro studand is now being exploited in the use ofnonirradiated activity ratios for semi-
ies and animal models can tease apaftDG for imaging inflammations). quantitative analysis.
these confounding factors to provide However, it is the distant effects, FDG hasbeen the workhorse of PET
information that will allow correctinter- Seen in the bone marrow of the contraln oncology, despite its limited specific-
pretation of what is seen in the clinic. lateral, nonirradiated leg and in theity. However, the recent development
Although the usefulness of FDG spleen and lung, that are perhaps mo§f **F-labeled markers of protein and
interesting. Indeed, the extent of thes®NA synthesis, previously available
. remote effects is remarkable. Whereagnly with a*'C label and thus limited to
28R§883/ed May 23, 2000; revision accepted Jun. the peak accumulation of EDG in thecenters with a cyclotron, will allow
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R. Ballinger, PhD, Department of Nuclear Medi-  gay 1 j5 40% above the control valuefo become more widely available

cine, Addenbrooke’s Hospital, Hills Rd., Cam- . . K : .
bridge CB2 2QQ, United Kingdom. the increases in the bone marrow of th¢13,14. This holds promise for im-

Xacute, post-translational upregulation
€lof glucose transport in hematopoietic
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proved specificity of PET in oncologic

imaging.
James R. Ballinger
Addenbrooke’s Hospital
Cambridge, United Kingdom
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