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showed a large, 6.7 x 4 x 5 cm, irregularly marginated, rim
enhancing, multilobulated lesion with a cystic component in the
left frontal lobe. An area of high T2 signal intensity was seen at
the margin of the mass within the deep white matter, and ex
tended into the genu of the corpus callosum, compatible with
edema (Fig. 1). There was a marked mass effect with effacement
of the left frontal and parietal sulci, and the left lateral ventricle,
with approximately 1 cm of subfalcian herniation. Based on its
MRI characteristics,size, and solitary nature, the lesion was
thought to represent most probably a primary glioma, or less
likely, a metastasis from renal cell carcinoma.

Radionuclide Imaging
The patient was injected with 3.7 mCi ( 137 MBq) of 20'Tl

chloride intravenously. Acquisition of SPECT images was initi
ated 20 mm postinjection, using a single-head camera (GE 3000
XC/T). Sixty-fourimageswereacquiredin a 64 x 64 matrixover
360Â°,at 40 sec per view, with an average of 8,000 counts per
view. Images were reconstructed with a Butterworth prefilter of
0.25/cm initial frequency and a power factor of 10 using an
attenuation correction of 0. 12/cm, and backprojection with a
ramp filter.

The patient's scan demonstrated a focal dumbbell shaped area
of abnormal increased activity in the left frontal lobe (Fig. 2).
The shape and extent of this activity corresponded closely with
the regions of gadolinium enhancement seen in the MRI exami
nation. A quantitative thallium-tumor index was computed using
a ratio of the activity at the lesion site to a mirror image site in
normal brain. The thallium tumor index was 2.2.

A functional brain imaging study using @mTc@hexamethyl@
propyleneamine oxime (HMPAO) was also performed, following

A 56-yr-oldman with a prior historyof renal cell carcinoma
had moderately intense abnormal localization of 201T1-chlonde
in a solitary brain lesionwhich was discovered to be a bacterial
abscess.The organismsisolatedby cultureincludedActino
mycosis odontolyticus,Peptostreptococcusand Hemophilus
aphrophllus.Becauseof theclinicalpresentation,MRIchar
acteristics and thallium scintigraphic findings, the lesion had
been felt to represent either a primary or a metastatic neo
plasm.This case illustratesthe need for cautionin the inter
pretation of thallium brain scintigram.
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hallium-20l scintigraphy is being increasingly utilized
in the management of gliomas, both for grading on initial
presentation, and for detection of viable tumor after treat
ment (1-7). Thallium has also been shown to localize in
meningiomas, metastases, hematomas and cerebral infarc
tions (8-10). Recently, abnormal thallium uptake has also
been described in an infectious intracerebral lesion due to
candidiasis (11). We now report a case of thallium-20l
uptake in a cerebral abscess involvingActinomycetes odon
tolyticus, Hemophilus aphrophilus and Peptostreptococ
cus.

CASE REPORT

A 56-yr-old male presented with a change in mental status,
problems of memory and gait, severe headache and diplopia.
Previous medical history was significant for hypernephroma of
the left kidney for which a nephrectomy had been performed 3.5
yr ago.

Neurological examination detected poor memory and insight,
a flat affect, right motor drift and ataxia. Other significant findings
on physicalexamincludeda molarabscess.The affectedtooth
was removed and grew Candida albicans on culture. The patient
had an ESR of45 mm/hr and a total WBC count of4.4 x l0@jzl
with 77% neutrophils, 11% lymphocytes, 9% monocytes and 2%
basophils. Chest and abdominal x-rays were unremarkable except

ReceivedFeb.7, 1992;revisionacceptedJun.11, 1992
For reprints contact: Lalitha Krishna, MD, MS. Hahnemann University Hos

pital, Mail Stop 309, Broad & Vine Streets, Philadelphia, PA 19102-1192.

FIGURE 1. (A) Axial T2-weighted image (1.5T, SE 2,200/80)
showingthe multi-lobulatedlesionand surroundingedemain the
left frontal cerebral hemisphere. (B) Axial Ti -weighted image
(1.5T, SE 450/i 5) showing the left frontal lobe cystic lesion.(C)
Axial Ti -weighted image after gadopentetatedimegluminead
ministration(i .5 T, SE 450/i 5) demonstratescontrast enhance
ment of the borders of the multi-lobulated cystic mass.
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for a calcified granuloma in the left lung. MRI of the brain
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FIGURE3. (A)Areasof coagulativenecrosis(N)containing
inflammatory cells and karyorrhectic debtis, surrounded by a
zone of active endothelialingrowth (arrows)and chronic inflam
matory cells (Hematoxylin and eosin x 50). (B) High magnification
of a reactive vessel in the wall of the bacterial abscess with
prominent endothelial cells and penvascular polymorphous
(mostly round cell) infiltrate. Note reactive astrocytes and a mitotic
figure in the lower part of the microphotograph(Hematoxylinand
eosin x 600).

DISCUSSION

Recent investigations have documented a potential role
for 2OVflscintigraphy in both the preoperative and post
operative evaluation of patients with cerebral lesions sus
pected of being viable tumor (1-7). Reports of thallium
uptake in lesions of an infectious etiology are few and
relatively recent. They include thallium uptake in cerebral
candidiasis (11) and pulmonary actinomycosis (12).

The mechanism of thallium uptake has been studied
extensively, but the details have not been elucidated in
their entirety. Cellular uptake of thallium is now thought
to involve three transport systems. These include the Na@
K@ATPase system, the TU@-Na@-2Clcotransport system
as well as the Ca2@-dependention channel (13â€”15).Other
factors influencing thallium uptake in a lesion include
blood flow, viability, cell membrane permeability and
tumor type (16).

Microautoradiographic studies performed by Mountz et
al. showed specific uptake of thallium by the high-grade
astrocytoma cells, as compared to adjacent uninvolved
brain tissue or necrotic tissues (1 7). Distribution of thal
hum in tumor tissues and inflammatory lesions has been
studied in rats by Ando et al. (18). The results ofthis study
indicated that thallium accumulated mainly in tumor
tissue, to a lesser extent in connective tissue, and minimal
amounts were seen in necrotic tissue. In inflammatory
lesions, it was seen that thallium accumulated in subcu

A

FIGURE2. (A)SPECT@Â°1Tl-chlondeimage,axialviewat level
of MRI imagesin Figure i showing abnormal increasedactivity
in the areaof the lesionin the left frontal lobe. (B) SPECT @Tc
HMPAOimage,axialviewat a correspondinglevel,demonstrat
ing abnormallyreduced activity throughout the left frontal lobe
and a portionof the left parietallobealongwith a morefocaloval
zone of absent activity anteriorly,correspondingto the sites of
abscess and surrounding edema.

the thallium study. The patient was injected with 25.7 mCi (951
MBq) of @mTc-HMPAOintravenously. Acquisition of SPECT
images was initiated 3 hr postinjection using the same camera.
Sixty-four images were acquired in a 64 x 64 matrix over 360Â°
at 20 sec per view, with an average of 51,000 counts per view.
The radius of rotation was 14 cm. Images were reconstructed
with a Butterworth prefilter of 0.35 critical frequency and power
factor of 10, using an attenuation correction of 0. 12/cm and

backprojection with a ramp filter.

These images demonstrated an extensive area of markedly
decreased activity encompassing the left frontal lobe, anterior
region of the left parietal lobe and part of the caudate nucleus.
Within this area, there was a small oval shaped zone of absent
activity (Fig. 2). Also present was mildly decreased activity in the
right frontal lobe anteriorly, right parietal lobe posteriorly and
the right cerebellar hemisphere. The configuration, location and
extent of the left hemisphere abnormalities were similar to the
abnormal regions on the MRI exam. The right hemispheric

changes had no corresponding anatomical abnormalities by MRI
scan. The location and extent of the abnormal thallium uptake
closely matched the zone of absent activity seen on the @mTc@
HMPAObrain scan.

Based on the clinical, MRI and scintigraphic findings, a pre
operative diagnosis of the brain tumor was made. The lesion was
thought to represent either a glioma or metastatic renal cell
carcinoma. In order to obtain definitive diagnosis, a left frontal

craniotomy was performed. A cystic lesion containing purulent
fluid was found. The cavity containing the cystic fluid was
extirpated and tissue was submitted for microbiological, histo
pathological and tissue culture studies.

Pathology
Histopathologic appearances were compatible with an orga

nized bacterial abscess (Fig. 3). Noteworthy, was the intensity of
endothelial proliferation and fibroblastic ingrowth associated with
cytologic atypia and astrocytosis (Fig. 3). Gram positive cocci
were identified in necrotic areas. Anaerobic microbial culture of

the cystic fluid revealed Actinomycosis odontolyticus, Hemophilus
aphrophilus and Peptostreptococcus.

The patient was treated with parenteral penicillin, ceftriaxone
and metronidazole, leading to clinical improvement of the neu
rological deficits as well as radiological resolution of the lesion.
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taneous tissues, specifically in neutrophils and macro
phages (18).

Thallium scintigraphy was performed on this patient as
part of an ongoing evaluation at our institution of all
patients with suspected brain tumors (19). The diagnosis
ofcerebral abscess in this patient was unexpected since the
clinical, radiological and scintigraphic findings favored the
presence of a neoplasm. The patient had no known risk
factors for a cerebral abscess.

Infection of the central nervous system (CNS) with
Actinomycetes is relatively uncommon and usually pre
sents as a cerebral abscess (20). Other CNS lesions include
meningitis, meningoencephalitis, subdural and epidural
empyemas. The most common causative organism iso
lated is A. israelii, whereas A. propionica and A. odonto
lyticus have been rarely implicated in CNS lesions (21,
22).

The uptake of thallium in this patient's abscess, may
have been due to the presence of intense reactive gliosis
and endothelial proliferation which was observed around
the abscess.

The possibility of 201Tl localization in non-neoplastic
processes such as the abscess discovered in this patient
indicates the need for caution when interpreting 201T1
scintigrams performed during brain tumor evaluations and
highlights the value of establishing a concomitant defini
tive tissue diagnosis. The degree to which the chronicity
of the lesion, the severity of the associated pathologic
features, i.e., necrosis, inflammation, reactive gliosis, and
neovascularization contributes to thallium uptake in a
brain abscess requires further investigation.

ACKNOWLEDGMENTS

The authors thank Dr. John Ladman for reviewing the man
uscript and Edward Yeager and Zsuzsanna Ezra for preparation
ofthe illustrations.

REFERENCES

1. Kaplan WD, Takvonan T, Morris JH, Rumbaugh CL, Connolly BT,
Atkins HL. Thallium-201 brain tumor imaging: a comparative study with

pathologiccorrelation.JNuclMed 1987;28:47â€”52.
2. Black KL, Hawkins BA, Kim KT, Becker DP, Lerner C, Marciano D. Use

of thallium-20l SPECT to quantitate malignancy grade of gliomas. J
Neurosurg 1989;71:342â€”346.

3. Hoh CK, Black KL, Becker DP, et al. Preoperative thallium-201 SPECT
in astrocytomas [Abstract]. J NuclMed 1990;31:825â€”826.

4. Rodman MS. Rossenwasser R, Vitti RA, et al. Quantitative thalhium-201
SPECT for grading of malignant glioma [Abstract]. J NucI Med 1990;31:
826.

5. Carvalho PA, Schwartz RB, Alexander E, et al. Initial experience with the
use of sequential Tl-201/Tc-99m-HMPAO SPECT in the detection of
recurrent malignant gliomas after 1-125 brachytherapy [Abstract]. J Nucl
Med l990;3l:826.

6. CarvalhoPA, SchwartzRB, AlexanderE, LoefflerJ, Garada B, Holman
BL Quantitative estimation of malignant glioma recurrenceafter radio
therapy [Abstract]. JNuclMed 199l;32:933.

7. Kim KT, Black KL, Marciano D, et al. Thallium-201 SPECT imaging of
brain tumors: methods and results. J NuclMed l990;31:965-969.

8. Ancii D, BassetJY, Longchampt MF, Etavard C. Diagnosisof cerebral
lesionsby thallium-201.Radiologyl978;l28:4l7â€”422.

9. Ancri D, BassetJY. Diagnosisof cerebralmetastasesby thallium-201.Br
JRadiol 1980;53:443â€”453.

10. Ramanna L, Waxman AD, Binney 0. Increasing specificity of brain
scintigraphy using Tl-201 [Abstract]. I NuclMed l987;28:658.

11. Tonami H, Matsuda H, Ooba H, et al. Thallium-20l accumulation in
cerebral candidiasis. Clin Nucl Med l990;l5:397-400.

12. Aktolun C, Demirel D, Kir M, Bayhan H, Maden HA. Technetium-99m-
MIBIand thallium-201uptake in pulmonary actinomycosis.J NuclMed
1991;32:1429â€”1431.

13. Britten JS, Blank M. Thallium Activation ofthe (Na@-K@}ActivatedATP
ase ofRabbit Kidney. Biochim Biophys Ada l968;159: 160â€”166.

14. Brismar T, Collins VP, Kesselberg M. Thallium-201 uptake relates to
membrane potential and potassium permeability in human glioma cells.
Brain Res l989;500:30â€”36.

15. Sessler Mi, Geck P. Maul FD, Hor G, Munz DL New aspects of cellular
thallium uptake: W-Na@-2Cl-â€”cotransport is the central mechanism of
ion uptake. Nuklearmedizin l986;25:24â€”27.

16. Waxman AD. Thallium-201 in nuclear oncology. In: Nuclear medicine
annual1991.New York:RavenPress;1991:193â€”209.

17. Mountz JM, Raymond PA, McKeever PE, et al. Specific localization of
thallium-20l in human high-grade astrocytoma by microautoradiography.
CancerRes l989;49:4053â€”4056.

18. Ando A, Ando I, KatayamaM, et al. BiodistributionsofTl-20l in tumor
bearing animals and inflammatory lesions induced animals. Eur J Nud
Med 1987;l2:567â€”572.

19. Slizofski Wi, Krishna L, Chevres A, Brown Si, Dadparvar S. SPECT
thallium index and brain tumors [Abstractj. JNuclMed 199l;32:ll38.

20. Parker JC, Dyer ML. Neurologic infection due to bacterial, fungi and
parasites. In:Davis RL, Robertson DM, eds. Textbook of neuropathology,
1st edition. Baltimore: Williams & Wilkin; 1985:655.

21. Rippon JW. Actinomycosis. In: Medical mycology, 2nd edition. Philadel
phia: W.B. Saunders; 1982:30â€”50.

22. Bennhoff DF. Actinomycosis: diagnostic and therapeutic considerations
anda reviewof32cases.Laryngoscope1984;94:1l98â€”l217.

201TIUptake in a Bacterial Brain Abscess â€¢Krishna et al 2019




