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doubtlessbe reviewedin therapy-orientedjournals.) The other two
chapters are on the assayof
and â€˜y
sourcesand statistics and
error analysis.The authors havebeenpoorly servedby the editors,
the typesetters,and the proofreaders.The referencesinclude none
more recent than October 1975.Chapters are given in the Table
of Contents by name and authors only, and subheadingsare not
given in outline form sothe readercan determinewhat the chapter
coversor where to find a particular subject. I shall comment spe
cifically about the two chapters mentioned above.

Thechapteronassayofsourcesbeginswith standardsanda list
of available NBS standards(severalof the chemical elementsare
given incorrect symbols). There is no referenceto the chapter on
statistics and vice versa, but each rather developssolutions to the
same topics. The chapter is thoroughly illustrated although two
illustrations are reversed,and the caption for Figure 2 misquotes
the sourceof the figure. The third sectiondealswith betacounting,
and a bit more spaceis devotedto liquid scintillation counting than
to gaseousdetection. For each, an outline of the setup, use,and
quality control of a typical system is given. The names of the
scintillators, POPOP and PPO, are not given correctly. The next

haveto continueto besoalthoughcertainly its treatmentleaves
a great deal to be desired.

BARBARA
V. CROFT
University of VIrgInIa MedIcal Center
CharlottesvIlle, Virginia

RADIATiONDAMAGETOThE NERVOUSSYSTEM A DELAYED
ThERAPEUTIC HAZARD. H. A. Gilbert, A. R. Kagan, Eds. New
York, RavenPress, 1980, pp 225, $30.00
This volume represents a good overview of an important
issueâ€”lateeffects of radiation on the nervous system, a topic of
interest to everybody who deals with neurooncologic problems. The

bookiswelleditedandincludes
almostallrelevant
subjects
ranging
from diagnostic and dosimetric considerations to treatment of
radiation brain necrosis.

The first two chaptersaredevotedto the experimentalobser
vations of delayed necrosisin normal animal brain and a review
ofclinical experienceon irradiation injury ofthe human brain. W.

section covers the assay of gamma sources by ionization chamber,

F.Caveness
hasdemonstrated
thata doseof 8,000radin eight

by NaI(Tl) crystal, and by semiconductor detectors. The dose
calibrator discussion is adequate. The section dealing with the
NaI(Tl) detector describesdifferent kinds ofsamples and different
counter geometries in a somewhat disorganized manner. No

weeksto the monkey brain causesirreversible damage,which was
not seenwith 6,000 rad in six weeks.M. M. Mikhael correlated

mention is made of counter drift as a source of difficulty,

and a

typical block diagram is not given for either the NaI(Tl) or semi
conductor detector systems,although there is a thorough set of
diagrams in previoussections.No information is given concerning
shielding these systems.The chapter's appendix gives formulae
for the calculations of â€œspillupâ€•
and â€œspilldownâ€•
in dual nuclide
counting (called dual â€œisotopeâ€•
counting). A linear correction is
usedwith a caveatthat samplesshould haveadequatecount rates
to avoid error propagation, but there is no mention of any further
complications.The term â€œadequate
count ratesâ€•
is not definedeven
by reference to the statistics chapter. In summary, this chapter
should be better organized and more explanation provided, and
there are a few omissions.
The chapter on statistics begins with what I believe to be an
inaccurate description of radioactive decay as being a random
process. The randomness is in the nature of the decay process, not

in our inability to measurethe sameresult everytime. The chapter
was pleasantly thorough but, once again, lacked the attention of
an editor and a proofreader.The link betweenthe Poissonand the
Gaussiandistributions wasomitted, leaving the reader to wonder
from whencethe Gaussianarrived. After the authors havedevel
o_ their theme from the binomial through the Poissonto the
Gaussian description using the sameexample, they note that the
distributions can becompared. At the end ofthe Chapter, Figure
I appearswith no legendto indicate that it illustrates the sought-for
comparison and the text doesnot refer the reader to the figure.
Propagationoferror is nicely treated with examples.Hypothesis

the CT findingsof brain necrosiswith the tumor dosebasedon
isodosereconstruction maps in his chapter, â€œDosimetric
Consid

erationin the Diagnosisof RadiationNecrosisof the Brain.â€•
In
â€œImaging
Techniques
in Diagnosisâ€•
M. D. F. Deckpresentedeight
casereportsto showthevariableappearances
of brain lesionson
CT scansas a result of delayed radiation injury to the brain. He
has also observedvarious patterns of evaluation of delayed ra
diation changes;i.e., some lesions resolvedeither spontaneously

or by steroidmedicationwhereasothersprogressedto fatal ra
diation necrosiswithin or outside the brain lesion.

D.R.Groothuis
andN.A. Vick(â€œRadionecrosis
oftheCentral
NervousSystemâ€•)
presentedseveralkey issuesalongwith four case
reports dealing with radiation damageto the central nervoussys
tem. They also reviewed the neuropathological changesof radi
onecrosis of the brain and found that the characteristic

vascular

abnormalities correlated poorly with the demyelination and ne
crosis but that coagulation necrosiswas the most extensive and
irreversible type of damage. M. S. Edwards and C. B. Wilson
suggesteda new direction in the treatment of radiation necrosis

in their chapterâ€œTreatment
of RadiationNecrosis.â€•
They dis
cussedthe efficacy of surgical and/or medical treatments of ra
diation necrosis,and surgeryappearedto be a life-savingmeasure.
In the future this approach should be ideal in many patients. T.

J. Kinsellaetal.havediscussed
uncommon
problems
ofradiation
damageto the cranialandperipheralnerves.The dose-fraction

ation scheduleand volumeirradiatedare consideredto be the
major determinants of damage, often caused by poor radiation
technique and unacceptabledoseinhomogeneity.
Basedon survivors ofchildhood leukemia, M. A. Bleyer and T.

testingis discussedwiththe aid of somefigures,whichunfortu

W.Griffin haveexamined
adverse
lateeffectsof disease
andits

nately do not match the text. An extra table was added and con
sequently all the text referencesto the tables are incorrect. Tests
of randomnessare next described. The editor should have orga
nized the sectionwith the relevant parts of the exampleappearing
on the samepage,sothat sumswere not â€œorphaned.â€•
In addition,
an extra number hasbeeninsertedin the examplebetweenthe text
description of the problem and its solution. Thesedifficulties and

treatment. The apparent late sequelaefollowing chemo-radio
therapy were: (I) decreasedintellectual function; (2) necrotizing
leukoencephalopathy;and (3) mineralizing microangiopathy with
dystrophic calcification. They found that the risk and severity of

others, such as incorrect subscripting and superscripting,

confuse

the reader. The Poissondistribution discussion would have been
morevaluable had it beencrossreferencedto the previouschapter,
and the paired source method could have beenjointly described
and given the samename in both chapters.

I hesitatetorecommend
thisbookasareference
onthetopics
I havediscussed.
ChaseandRabinowitzisanoldstandbyandwill

Volume 24, Number 7

delayedneurotoxicityaredirectly proportionalto the numberof
therapeuticmodalitiesused;e.g.,intrathecal(IT) methrotrexate

(MTX), high-dose
intravenous
MTX, andradiotherapy.
Corre
lation between the risk of leukoencephalopathy and cumulative
dose of IT MTX were discussed,i.e., chemotherapy given with
radiation intensified damage to normal tissue. â€œEffects
of Irra
diation on the Hypothalamic and Pituitary Regionsâ€•
by G. E.
Richards is an important but controversial and complex topic.
Well-designed, prospective,and careful studies will be neededin
the future to correlate various factors such as age at treatment,
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tumor location and extent, radiation technique and dosage,and
concurrent chemotherapy and dosage,since many factors could
affect the outcome of treatment.

control of expenditures, etc., what the marketplace sharewill be

Thefinal twochapterscoverspinalcordinjury. AR. Kagenet

the bottom line is that various â€œadvanced
systemsâ€•
are predicted
to account for about onethird ofdollars spentfor medical imaging
systemsby 1990. The book closeswith a bibliography (unfortu
nately, not referenced to corresponding chapters), a list of acro
nyms and major manufacturers, and an index.
Generally speaking, this book is technically accurate and free
of typographical errors, but it doesnot contain a great deal of in
formation useful to medical imagers or imaging scientists,except

al. discussedthe tolerance of the brain and spinal cord to injury
by radiation, and W.J. Brown and A.R. Kagan compared myelo
pathy associated with megavoltage irradiation and remote
cancer.

Theonemostimportantdefectthat thereaderswill find in this
volume is the study of long-termperformancestatuson brain
tumor patients. The literature suggeststhat the favorable long

for variousconventionalandadvancedsystemsfor eachyearfrom
1981â€”1990.
Detailedbreakdownsaregivenby productarea,but

term performanceof thecuredbraintumorpatientswhoreceived perhapsfor thoseat theadministrativelevel.Thedescriptionsof
radiation alone is better comparedwith the resultswith combined technologiesandsystemsare belowthat of the specialist'slevel,
chemo-radiotherapy.

In summary, as the editorsindicate,the volumefocusesattention
onthecurrentandfuturerisksof radiationfor neuraltumors,and
the diagnosisandtreatmentof irradiation injury. It is a lengthy
synthesisof an extensiveliterature and reviewstwo decadessince
Lindgren's work On tolerance ofbrain tissue and sensitivity of
brain tumorsto irradiation. In viewof thevaluableandextensive
literature review contained in the volume, it will be eminently
useful for all specialists including radiation and neuro-oncolo
gists.
HONG W. CHIN
University of Kentucky Medical Center
Lexington, Kentucky
MEDICALDIAGNOSTIC AGINGSYSIEMS TEDINOLOGYAND

APPUCATIONS.
B.Hamilton,Ed.NewYork,F& S Press,1982,240
pp. $39.50
This book attempts to assessthe current status and future de
velopments of the medical imaging industry, by providing, ac
cording to the â€œIntroduction,â€•
â€œ.
. . a comprehensivereview of the
diagnostic imaging field . . . (and) . . . an assessmentof the po
tential, both diagnostic and commercial, of the new advanced
imaging equipment and techniques under development today.â€•

and many of the â€œnewâ€•
systemsdescribed have beenaround for
some time (e.g., DSR, ultrasonic holography, coded aperture
imaging). Possiblenewinformation for imaging specialistsincludes

marketplaceandindustryprofilesandbrief descriptionsof some
of themoreunusualâ€œimaging
modalitiesof thefutureâ€•
(e.g.,mi
crowave scanners,heavy ion radiography, and impedance cam
eras). The book could havefilled a needfor thosein businesswho

areinvestorsor areadministrators.In myopinion,however,it fails
to meetthisobjectivefor tworeasons:(a) unevenness
of coverage,
and (b) lack ofcritical commentary and insight into the potential

valueof thevariousadvancedsystemsdescribed.
Regarding the first criticism, for example,in the description of
basic principles in Chapter 1, conventional x-ray generators and
tubes are described reasonably well, but film-screen systemsare
only mentioned in passing,and image intensifiers are not men
tioned at all. In Chapter 2, under applications, conventional
roentgenogramsreceivea scanthalfpage, plus a table listing parts

of the bodythat canbeimagedwith x-rays,whichisessentiallya
list ofall the major portionsofhuman anatomy.No insight is gjven
as to the value of conventional x-ray imaging, and why it is cur
rently the most important of the many modalities discussed.
Conventional

fluoroscopy,

angiography,

cineangiography,

etc.,

all receiveonly passingnotice, ifany at all. By comparison,nearly
The target audienceis not identified,but the bookappearsto be two pagesare devotedto applications ofthermography with much
oriented primarily toward businessmen,investors, hospital and
more detaileddiscussion(which, by the way, is morethan adequate
government administrators, and other â€œnon-imaging-specialists,â€•
for this little-used technology).
whowantto beawareof advancesin therapidlyevolvingfield of
Several important current and proposedimaging technologies
medical imaging, and how,when,andwhereto spendor investtheir
are not mentioned, e.g., the Anger tomoscanner and 7- or 12money during the next decade.
pinhole tomography for nuclear imaging, the Picker digital chest
The first chaptercontainsbriefdescriptions,of thebasicprin
scanner, and the Fuji metal halide image receptor plate. Such
ciples ofvarious imaging modalities (radiologic, CT, nuclear, ul
systemsare of at leastasmuch importance in medical imaging as,
trasound, and thermography), and a chapter describing areasof
for example, heavy ion radiography. One major problem area for
clinical applications for eachmodality follows. Chapter 3 provides the 1980s,massstorage of digital image data, is mentioned only
a profile of the industry, listing the various manufacturers of
in passing and the one sentence dismissal of permanent magnets
medical imaging products and their shareof the market, basedon
as a practical alternative for NMR imaging is another major de
1976-78 statistics. Chapter 4 describesbriefly the current sources ficiency.
of researchsupport (industry versusgovernmentagencies)but does
The secondcriticism, lack ofcritical commentaryon the various
not providedataeitherin absolutedollarsor relativeamounts.
â€œadvancedâ€•
imaging systems that will supposedly account for
Chapters 5-14 cover a broad spectrum of advanced imaging
one-third of the market by 1990,applies to most of the chapters
systems by categories, including x-ray (5 and 6), CT (7 and 8),
on advanced imaging with the notable exceptionsof Chapters 6
nuclear(9 and 10),ultrasound(11), thermography(12), NMR
and 8. Someof the systemsare describedin tonesthat oneexpects
(13), and miscellafleous(14), and they may be considered the
to find in product promotional literature or grant proposal ab

â€œmeatâ€•
of the bookbecausetheyprovidethebasisfor predictions stracts. Expressions such as â€œ.
. . early diagnosis of cancer . . .â€œ
are
of future developmentsin the medicalimagingindustry.Some usedto describe the potential value of somesystems,with nojus
40-plus â€œnewâ€•
systemsor ideas are described in varying detail,
ranging from systemsthat already are in clinical use(e.g., digital
fluorography) to somethat exist only on paper (e.g., a new design
for high-speedCT, basedon the â€œsimple
solutionâ€•
ofusing a â€œro
tating cathode filament with a fixed, large circular anodeâ€•).
Most
of this material was prepared by the book's author, with some
contributed chapters and only the latter are provided with refer
ences.

tification that this would be the principal value of the proposed
system,or, evenif it were, that the systemwould offer any signif
icant advantagesover current systemsfor achieving this objective.

The final chapter(15) attemptsto project,on the basisof the

a statement that seemsto havebeenoffered with little or no con

precedingchaptersand certain assumptionsregardinggovernment

648

One x-ray systemis describedas providing imageswith the
â€œminimum
possible x-ray dose,â€•
without mentioning that poor
resolution and quantum noise will severelylimit its range of po
tential diagnostic applications. A major application of DSR, ac

cordingto the author,willbe formassscreeningforlungcancer,
cern for costor practicality.
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