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LETTER TO THE EDITOR

Re: Comparison of Single Photon Emission
Computed Tomography Findings in Cases of
Healthy Adults and Solvent-Exposed Adults
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The major thrust of the article by Fincher et al. [1997&lleged chronic solvent-induced toxic encephalopathy. As in
appears to be an attempt to establish specific quantitatihe study by Edling et al., solvent exposure histories
results of single photon emission computed tomograplascribed in such cases usually involve at least two or three
(SPECT) scans as criteria for differentiation of individualgecades in occupations which are known to provide opportu-
with solvent-induced toxic encephalopathy from “normal’hity for significant solvent exposure. Since none of the
individuals. The article fails utterly in this attempt for a hosgubjects in the present study met the exposure criteria for
of reasons, any one of which would be fatal to the effort. Wey|vent-induced toxic encephalopathy, there is no scientific
highlight some of these reasons below. foundation for the conclusions in the study regarding
1. The study purports to investigate 25 subjects With&pECT findings for this clinical condition.

history of mixed solvent exposure, and who met selection > |5 addition to unacceptably short durations of expo-
criteria which “paralleled the Swedish standard for Clinicaéure, many of the descriptions of “exposure incidents” (see
cases of solvent induc_ed toxic encephalopathy.” I_:ive_criterilaame IV) appear to have involved minimal, if any, exposure
are listed, and the article by Edling et al. [1990] is cited. I, so|yents and thus are questionable in terms of producing
the article by Edling et al., all subjects had “at least 10 yea(rﬁ1y chronic neuropsychological effect (Case 16 — “Occupa-
of verified occupational exposure to organic solvents” (g exnosure from office renovation” for one month; Case
76). Themeandurations of solvent exposure in the study b¥L7 — *Occupational exposure in a ‘tight’ or toxic building”

Edling et al. ranged from 23 to 26 years. However, t ;
. ! r 1.5 years). Furthermore, we suspect that if properl
longest reported duration of alleged solvent exposure in the y ) P broperly

. . testioned most of the “controls” in the study would also
present study was for subject number 5, who was listed P y

X . report similar histories of trivial opportunities for solvent
having had only nine years of exposure. Fully 15 of the . . -
xposures. Thus, using the authors’ criteria for defining

subjects were reported to have had exposure durations t,% osures.” the controls would not be trulv unexposed
were one year or less, seven of whom had alleged exposqg| P t . . yL P N
ence, there is no foundation for alleging that differences in

lasting no more than two days!

Clearly, none of the “cases” chosen for the study met" ECT scan resul_ts are related o such exposures.
the criteria of Edling et al. [1990]. Such brief opportunities 3. The 25_SUbJeCtS selected as cases for inclusion in this
for exposure do not even come close to what is typical udy had th.elr blood tested for a variety of solvents (see
described in the medical literature among subjects wifiaPle Ill for listing). All 25 cases reportedly had detectable

levels of two or more of the chemicals for which testing was
performed. These results are problematic for a number of
reasons. First, the temporal relationship between the alleged
Correspondence to: Dr. Franzblau, Dept. of Environmental and Industrial Health, ~€xposures and time of blood sampling is not specified,
L&Tlxglfég-gfol\;lgchlgan School of Public Health, 109 Observatory Street, Ann Arbor, making these results uninterpretab|e as bi0|ogica| indices of
' exposure to solvents, or measures of “bioaccumulation of
Accepted for publication 19 June 1997 solvents.” Second, the concentrations of chemicals mea-
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sured in the blood are not stated. It is well known that adif selection bias, and would also exacerbate spectrum bias
people in modern urban societies have detectable blood[eee Ransohoff and Feinstein, 1978].

breath levels of a wide variety of exogenous organic 5. The authors apparently misunderstand the concept of
materials, including many of the chemicals listed in Table Ikonfounding and sought to dismiss the possibility of con-
of the article [see, for example, Ashley et al., 1996; Walladeunding by age through statistical tests of significance [see
et al., 1986, 1988]. Third, there is no indication that thRothman, 1986; Hernberg, 1996]. On page 8 they discuss
controls were tested for the same chemicals. Moreover, thiests in which counts of late phase tracers among the
testing performed on the cases apparently was not blinded/@gngest and oldest subjects were compared. It should be
to “case” vs. “control” status. There also appears to hav&oted that the data presented by the authors in Table Il show
been no consideration whatsoever to distinguishing marké$1% increase in SPECT counts with increasing age and
of “exposure” from markers of “disease.” Since the con-that some of the t-tests were marginally significant until they
trols were not tested for the same organic chemicals in th¥{fre subjected to a Bonferroni correction procedure. The
blood, it is impossible to draw any conclusions as to wheth@pthors dismiss this obvious age effect, stating “These

differences in SPECT results are related to differences GH@ntitative analyses suggest that correction for gender and
blood solvent levels. age within the 25- to 45-year band is unnecessary.” The

Furthermore, the descriptions under “Exposure incissue they did not address, and which is central to the

dents” are not consistent with the chemicals listed und¥plidity of their findings, is whether age confounds the
“Solvents detected in blood” (see Table 1V). For example, iﬁhssocleqltlon bet\(veenh SPECT, re§ult§ andf chase status.hﬂﬁre,
Case 8 the “Exposure incident” involved trichloroethylené ey fail to provide the age distribution of the cases whic

(TCE) used by a mechanic to clean parts, and yet, TCE is rYlS‘PUId allow the reader to see if the cases and controls are of
listed under “Solvents detected in blc;od." Ins1tead, Si)?omparable ages, and they fail to perform any analyses in

structurally different organic materials are listed (tolueng\,’ h!Ch age is controlled, which wou ld reveal the extent to
which the SPECT results are explained by age.

1,1 1-trichloroethane; trimethylbenzenes; 2-methylpentani, 6. The article states that “Patients with detected levels

3-methylpentane; n-hexane). We see no relevance of thef%oth pesticides and solvents were disqualified, due to the

other solvents to the alleged exposure, and such resul] S . o
I . .~ unknown neurotoxic eff f th icide” . Th
suggest that the solvent exposure incidents described in this 2 eurotoxic effect of the pesticide” (p 9) €

: ! . Micle does not provide any description of the panel of
report have no relationship to solvents measured in t P y P P

%sticides for which testing was performed. However, none
blood. If the authors have a scientific rationale to tie thIO 9 P '

6f the cases were alleged to have had clinically significant
chemicals under “Exposure incidents” to “Solvents de- 9 y SIg

tected in blood.” th hould tthis in the Method exposure to pesticides, so the scientific relevance and
ected in blood,” they should present this in the Methods o plication of this exclusion criterion is unclear. Also, many

Discu;sion sections. Otherwise, data presented in Tabled sticides are well known to be ubiquitous in the environ-
are unmtsrpretar?le. e nded e _ment, and to be measurable in the blood of almost all
4. The authors intended to minimize the potentigl,,ans on the planet (e.g., dichlorodiphenyltrichloroethane,
effects of extraneous medical and lifestyle variables (p g ppT, or its metabolic derivatives). Was detection of DDT,
first column) on SPECT results. To do so they excluded frog} ppT metanolites, used as an exclusionary criterion?
the study controls who had a history of concussions, hegghich pesticides, or other chemicals, were used to exclude
injuries, loss of consciousness, seizures, chronic pain condipiects and, most significantly, why didn’t the controls
tions, illicit drug use, adverse reactions to household chemjzye similar measurements performed (it is probable that

cals, or breast implants; and those who were currepdntrols would have demonstrated a similar pattern of
smokers, users of medications that altered cerebral b"’n‘é@ults)?

flow, heavy consumers of caffeinated beverages, consumers 7. gspgcT testing was not performed or reported in an
of alcohol, and consumers of artificially sweetened beVQﬁterpretabIe manner. In the current paper, SPECT data
ages. This extraordinary list of exclusionary factors result%mysis was performed using raw counts of reconstructed
in 74% of candidate controls being excluded from the studages. Raw counts of Tc-99m HMPAO SPECT images,
(in addition to an unstated number of candidates who wefi@wever, do not necessarily represent quantitatively either
eliminated by a preliminary discussion with the investigacerebral blood flow or brain metabolism, due to the follow-
tors). What is most remarkable about this rigorous exclusioifrg reasons. After intravenous injection, the tracer is diluted
ary policy is that none of these exclusionary criteria weri@ the venous system and cardiac chambers. Even though a
applied to the cases. Thus, differences in SPECT resudimilar amount of Tc-99m HMPAO (mean 26.1 mCi) was
between the cases and the controls may be due to amjected, arterial input concentration to the brain would have
combination of these factors that were admissible in cadesen variable across subjects because of normal variation in
and inadmissible in controls. This is an egregious examplee initial distribution volumes which are independent from
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either cerebral blood flow or metabolism. There was rglaringly obvious that it cannot be relied upon for any
measurement of arterial concentration of the injected trageaedical or scientific purpose.

nor proper metabolite measurement provided in the current
study, which makes quantitative estimation of cerebral blood
flow or metabolism impossible.

Some authors normalize raw counts to reference regions
(such as a global count) to partially overcome the lack of
such measurements [e.g., Payne et al., 1996], but this
approach was not used in the current study. In addition, early
images obtained during the first two minutes contain not
only cerebral blood flow information but also cerebral
vascular blood volume and some back-diffusion from radio-
activity delivered earlier within the first two minutes. A
delay between the start of injection to the arrival of the
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