
(MBq)RCP%n1591Â±22292.0%Â±1.452216Â±4493.8%Â±1.5942941Â±7894.3%Â±1.4773626Â±14894.096Â±1.85

Eq.2

In 15 preparations, the RCP was <90% and in 10 preparations
<80% (Table 1). The results were analyzed for the effect of total
amountof radioactivity.No statisticalsignificantdifferencein
RCP was found between both groups.

Labeling with technetium obtained with a generator in-growth
1â€”4hr(2.5 Â±0.7)gave:

RCP = 93.9% Â±1.6% (n = 181).

Only one preparation resulted in a RCP <90%. Table 2 shows
various preparations according to the radioactivity used for label

ing.

TABLE 1
RCP forTwo PertechnetateEluates

Ge@(MBq)in@rowth

(hi)RCP%n1087Â±15923.9Â±2.183.3Â±18.4222723Â±53322.6Â±2.587.3Â±13.720

4. BileZikianJP.Hypercalcemicstates.Theirdifferentialdiagnosisandacute
management.In: Con FL, Favus MJ, eds. Dieonie,cofbone and minenzl
metabolicm. New York Raven Press; 1992:493-521.

5. NussbaumSR,WarreillRP,RudeR,eta!.Doseresponsestudyofa!endr
onate sodium for the treatment of cancer associated hypercalcemia. I Clin
Oncol 1993;11:1618â€”1623.

6. ConradICA,Lee SM. Clodronatekineticsanddynamics.ClinPharmacol
flier 1981;30:114â€”120.
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Radiochemical Purity of Technetium-99m-HMPAO
Dependson SpecificACtiVity

TO THE EDflOR Radiochemical purity (RCP) quality control is
routinelycarriedout before administering @â€œTc-HMPAO.After
followingkit instructionsforlabeling(1),we observeda lowRCP
relatedto theuseofpertechnetateeluatesobtainedapproximately
24hr afterthepreviouselution(generatorin-growth24hr). We
suspectedthatthe technetiumusedwas not of sufficientquality
dueto radiolysisor an excess of @Fc(i.e., low-specificactivity

@â€œ@Tc),so we decided to use only the second eluates obtained
within 1â€”4hr after the previous elution (generator in-growth 1â€”4
hr).

Qualitycontrol of RCP was carried out using the method of
extractionwith chloroformby Ballinguer(2). The correlation
obtained from a study carried out previously in our laboratory
when this methodwas comparedwith the chromatographic
methodof Neirinkx(3) was:

y (ChromatographicMethod) = 0.909 x (Extraction Method)

+ 6.36,

wherer = 0.986,p < 10_6,andn = 27.
Labelingcarriedoutwithtechnetiumobtainedwithagenerator

in-growth24 hr (22.6Â±2.6)gave:

RCP = 85.2% Â±16.4% (n = 42).

TABLE 2
Varbus Pertechnetate Preparations

ToobtainhighRCPwith @Tc-HMPAO,anelutionobtaineda
few hours after the previous elution (within 1â€”4hr) should be
used.Thispermitsanincreaseof radioactivitylabelingto atleast
3000 MBq. Furthermore, this would represent a considerable
economic saving since it would result in several doses from a
single vial.
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Eq 1 Renal Clearance of Teehnetiumâ€¢99m-MAG3:
Normal Values

TO THE EDITOR.' We are frequently asked about normal values
for @Tc-MAG3clearance.Technetium-99m-MAG3hasbecome
therenalagentof choice manyclinicalcontexts.Itsclearance,
easilycalculatedfroma singletimedbloodsample,canbe used
directly as a measure of renal function and can also be converted
to effectiverenalplasmaflow (ERPF)by applyinga correction
factor(1).

When @Tc-MAG3clearance(C@03) is convertedto ERPF
(or@ conventionalnormalvalues for ERPF can be em
ployed,such as the normalvaluesobtainedat this centerfrom
OIH clearance (C0@ in a series of normal transplant donors (2).

Eq. 3 Since renal donors have such extensive presurgical evaluation,
theyconstitutea normalreferencepopulationinwhichrenaldin
ease has been truly ruledout.

We now have accumulatedenoughexperiencewith @9@c-
MAG3in transplant donors to report normal values measured
directly with @Fc-MAG3rather than with 0111. Data from 200
donorswere reviewed(86 male, 114female, rangingin age from20
to66yr).CMAG3wascalculatedfromasingle45-mmbloodsample

two methods (3-5) and ERPF was estimated by a third method
(6).Normalvaluesarereportedfor eachmethod.

At our clinic, ERPF has been measured routinely for many
years with the Tauxe one-samplemethod using 131I..O@.The
Tauxe ERPF formulayields values about 10%higher than true
COIH (1), compensating for the difference between C@IH and

CPAH (7). When we switched from OIH to @Fc-MAG3, we
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continuedto reportanERPFestimate,makinguse of thestrong
empirical correlation between C@03 and C@. Using that
method(6), the ERPF measuredin the 200transplantdonorsand
scaled for body surface area was found to be:

ERPF=568Â± l26forage<40,

ERPF=568-5.83(A-40)Â±l26forageA40.

The meanandstandarddeviationsaregivenin mI/min/1.73m2,
i.e., scaled to standard adult surface area.

ThedataareplottedinFigure1.Comparisonof thesedatawith
thenormalvaluespublishedby Tauxe(2) showslittledifference,
aswouldbe expected,sincethe @Fc-MAG3methodwas delib
erately constructed to agreewith the 0114results. One can thus
estimateERPF from CMAO3and interpret the results usingstan
dard normalvalues fromthe literature.

Formulasfor calculatingC,@03 (which is only 59%of Corn or
53%of ERPF)havebeenpublishedbyRussell(3)andbyBubeck
(4,5). Using those formulas, the normal values for the Russell
formulabecome:

C@03=304Â±70forage<40,

C@=304-3.fl(A-40)Â±70forageA40,

andfortheBubeckformula:

CMAG3 263 Â±44 for age < 40,

C@=263-2.34(A-4O)Â±48forageA40.

The meanandstandarddeviationsaregivenin ml/min/1.73m2,
i.e., scaledto a standardadultsurfacearea.

The Bubeckformulagives lowervaluesthanthe Russellfor
mula when CMAO3is in the high normal range (Fig. 2). This
differenceis not apt to be of clinicalconsequence,as longas the
two methodsare not indiscriminatelymixed,but it leads to a
difference in the normal values.

.@

0 50 tOO $50 200

ApparentVol. at 45 mm(liters)

FiGURE 2. C@ (mVmE@)versus apparentd@thbutionvolume
in liters at 45 mm (18., reciprocal of 45-mE' plasma concentration
measuredinfr@Ionofedministereddose per liter)fora subjectwho
Is170cmtaPandweighs70 kg.Solidlineisthe RUssellformula(3).
DottedIk@eis the Bubeckformula(4,5).

Whenusingthe Russellformula,C@03@ be convertedto
ERPF by dividingby 0.53,with results in close agreementwith
the widelyusedTauxeformulafor 0111(8). The factorof 0.53
resultsfromthefactthat @@l@Fc@MAG3clearanceis 59%of Corn,
(1) which in turn is 90% of C,,@ (7). We usedthe measurements
interchangeably with the conversions as follows:

C,@03 = 0.59 torn 0.53@

C0@.1= 0.90@

ERPF = CPAH.

Inourexperience,thebestuse of a reliablequantitativemea
surementof renalfunctionis notsimplyto separatenormalfrom
abnormal,but rather to monitorchangesinrenalfunctionon serial
studies. For this reason, the normal value is seldomveiy important
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Sex Age Location VerIficationprocedure Imaging

M 77 L4-L5 TP*

8. TauxeWN, DubovekyEV, KiddT, DiazC, SmithLR. New formulasfor
the calculationofeffectiverenalplasmaflovi.EurlNudMed 19827:51-54.
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Ratholabeled Immunoglobulin Scintigraphy for the
Diagnosisof Spondylodiscitis

TO TIlE EDflOR.@Data et aL's article on the efficacy of â€œIn
polyclonalimmunoglobulinG(IgG)to detect infectionand inflam
mation (1) contains one case of spondylodiscitis in which scintig
raphywithâ€œIn-IgOyieldeda positiveresult.Anotherfivetrue

@fiveresults have been obtained with this tracer in cases of
spondylodiscitis caused by various organisms (2).

Labeledleukocyteshavedifficultyestablishingthe diagnosisof
spondylitis/spondylodiscitis(3â€”5).Uptake of 67@3@is aspecific.
Therefore,polyclonalIgG potentiallycould be useful for this
diagnosis. However, since no other spinal diseases have been
indudedintheabovementionedseries,questionsaboutthespec
ifity of this method for the diagnosis of spondylodiscitis still need
to be addressed.

Resultsobtainedwith @â€˜Tc-IgGhave been less encouraging.
In one study using iminothiolane-derivedIgG, three cases of
spondylitiswere found false-negativewith @9@c-IgG(6).Another
study using DTPA conjugated IgG, reported one false-negative
and two true-positiveresults (7). Ourownexperiencewith @Tc
IgUfor thediagnosisofspondylodiscitisis summarizedinTable1.
Images were obtained at approximately 5 and 24 hr after injection
of 555 MBq @â€˜@Tc-IgGlabeled via its iminothiolanederivative.

Fromthese cumulativedata,it wouldappearthat @9'c-IgG
lacks sensitivityfor the diagnosisof spondylodiscitis,perhaps
unlike its â€œIn-labeledcounterpart. Differences between the bio
distributionof â€œIn-and @Fc-IgGhave also been observed in
animal models offocal infection (8). Teclmetium-IgG radiolabeled
via the hydrazinonicotinamidederivativeis knownfromanimal
studies to behave more like â€œIn-IgG(9).

Inconclusion,althoughradiolabeledIgGmayholdpromisefor

TABLE 1
Technetium-99m-IgG Imaging in Sb Patients with Suspected

Spo@

the diagnosisof infectiousspondylitis,furtherstudiesin more
extensivepatientgroupsare requiredto defineits specificityand
sensitivityin this respect, as wellas the radiolabeland radiolabel
ing method of choice.
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REPLY:Thereareanumberofproblemswithusingradionucide
infectionimagingagents for diagnosingosteomyeitis/discitisof
thespine,especiallyinpostoperativepatients.

Indium-ill-leukocytes detect most musculoskeletalinfections
with reported sensitivities ranging from 83% to 100%. Several
recent studies, however, have shown that â€œ1In4eukocytesare
less sensitivefor spine infections.In 22 patientswith biopsy
provenosteomyeitis/discitis,Whalenet al. foundthatthe leuko
cyte scan had a sensitivityof only 13%(2). Palestroet al. studied
71 patientswith suspected vertebralosteomyeitis and foundonly
39%had increasedactivity.A total of 7%had normalstudiesand
54% had photopenic defects (3). Unfortunately, photopenia on
leukocyte scans is not specific for osteomyeitis. Cold defects
havebeendescribedintumor,radiation,fracture,Paget'sdisease,
degenerativearthritisandfollowingsurgery(4).

It is unclearwhy labeledleukocytesdo not detectvertebral
infectionsas well as other musculoskeletalinfections.A patho

FN physiologic explanation has been offered by Palestro (5). Verte
FN bral osteomyeitis likely originates as a septic embolism that

t lodges in a metaphyseal artery. Retrograde propagation into the

TN metaphyseal anastomosis cfrcumferentiallyaround the vertebral:g@bodymayinvolveothermetaphysealarteries,withthedevelop
mentof sequentialsepticinfarcts.Occlusionof sucha largenum
ber of vessels may impedewhite cell migrationto the site of
infection.Lowersensitivityin spineinfectionsmaybe partially
explained by the difficulty in detecting cold defects compared to
hotlesions.Thetimingof thescanmayalsobe important.At the

CT, MRI,culture
(C@dbia@
CT, MRI
Ziehistainingof
surgical specimen
Follow-up
MRI
Follow-Up

F 47 L1L2
M 47 L4L5

F 32 L31.4,L4â€”L5
F 41 L5SI
F 24 Lumbarspine

*AbscesswIthextravertebralextension.
tp@i.@ spond@4odlsc1tisdueto Pseuthnonasaefu@nosa
1? = true-positive;FN = false-negative,TN = true-negative.
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