
10. Maloteaux JM. Drug and transmitter receptors in human brain. Characterization and
localization of serotonin, dopamine and adrenergic receptors. Ada Neural Belg
1986:86:61-129.

11. Flexner IB. Flexner LB, Church AC, Rainbow TC, Brunswick DJ. Blockade of beta-1
but not of beta-2 adrenergic receptors replicates propranolol's suppression of the

cerebral spread of an engram in mice. Proc Nati Acad Sci USA 1985:82:7458-7461.

12. Stone EA. Platt JE. Brain adrenergic receptors and resistance to stress. Brain Res
1982:237:405-414.

13. De Paermentier F, Cheetham SC, Crompton MR, Katona CL, Horton RW. Brain
beta-adrenoceptor binding sites in depressed suicide victims: effects of antidepressant
treatment. Psychopharmacologv 1991:105:283-288.

14. Garattini S, Samanin R. Drugs: guide and caveats to explanatory and descriptive
approaches-1. A critical evaluation of the current status of antidepressant drugs.
J Psychiatr Res 1984:18:373-390.

15. Okada F, Tokumitsu Y. Is the ÃŸ-downregulation a prerequisite of the antidepressant
activity? J Psychopharmacot 1994:8:62-63.

16. Jellingen KA. Pathology of Parkinson's disease: changes other than the nigrostriatal

pathway. Mol Chem Neuropatia! 1991:14:153-197.
17. Eisinga PH, Vos MG, Van Waarde A, et al. (S,S)- and (5,A)-l'-[18F]flu-orocarazolol.

ligands for the visualization of pulmonary ÃŸ-adrenergicreceptors with PET. NucÃMed
Biol 1996:23:159-167.

18. Van Waarde A, Elsinga PH, Brodde OE, Visser GM, Vaalburg W. Myocardial and
pulmonary uptake of (5)-r-['8F]fluorocarazolol in intact rats reflects radioligand

binding to j3-adrenoceptors. Ear J Pharmacol 1995:272:159-168.
19. Zheng LB, Berridge MS, Ernsberger P. Synthesis, binding properties, and "F labeling

of fluorocarazolol, a high-affinity /3-adrenergic receptor antagonist. J Med Chem
1994:37:3219-3230.

20. Visser TJ, Van Waarde A, van der Mark TW. et al. Characterization of thoracic
ÃŸ-adrenoceptors in healthy volunteers using fluorocarazolol-PET [Abstract]. J NucÃ

Med 1996;37(suppl):71P.
21. Brown L, Deighton NM. Bals S, Spare receptors for beta-adrenoceptor-mediated

positive inotropic effects of catecholamines in the human heart. J Cardiovasc
Pharmacol 1992:19:222-232.

22. Cheng YC. Prusoff WH. Relationship between the inhibition constant (K,) and the
concentration of inhibitor which causes 50 per cent inhibition (IC5I,) of an enzymatic
reaction. Biochem Pharmacol 1973:22:3099-3108.

23. Van Waarde A, Visser TJ, Posthumus H, et al. Quantification of the 0-adrenoceptor

ligand, (S)-r-["iF]-fluorocarazolol, in plasma of humans, rats and sheep. J Chro-

matogr B 1996:678:253-260.
24. Edwards E, Whitaker-Azmitia PM. Selective beta-antagonists are equally and highly

potent at 5-HT sites in the rat hippocampus. Neuropharmacology 1987:26:93-96.
25. Nishio H, Nagakura Y, Segawa T. Interactions of carteÃ³lo! and other beta-adrenoceptor

blocking agents with serotonin receptor subtypes. Arch Int PharmacÃ¼dyn Ther
1989:302:96-106.

26. Morin D, Zini R. Urien S, Sapena R, Tillement JP. Labeling of rat brain beta-
adrenoceptors: (3H)CGP-12177 or (I25l)iodocyanopindolol? J RecepÃ¬Res 1992:12:
369-387.

27. Oksenberg D. Peroutka SJ. Antagonism of 5-hydroxytryptamine1A (5-HT|A) receptor-
mediated modulation of adenylate cyclase activity by pindolol and propranolol
isomers. Biochem Pharmacol 1988:37:3429-3433.

28. Van Waarde A. Meeder JG. Blanksma PK, et al. Suitability of CGP12177 and
CGP26505 for quantitative imaging of ÃŸ-adrenoceptors. NucÃMed Biol 1992:19:711-

718.
29. Van Waarde A, Meeder JG, Blanksma PK, et al. Uptake of radioligands by rat heart

and lung in vivo: CGP12177 does and CGP26505 does not reflect binding to
ÃŸ-adrenoceptors. Eur J Pharmacol 1992:222:107-112.

30. Van Waarde A, Elsinga PH. Anthonio RL, et al. Study of cardiac receptor ligands by
positron emission tomography. In: Van der Wall EE. Blanksma PK, Niemeyer MG, et
al, eds. Cardiac positron emission tomography: viability, perfusion, receptors and
cardiomyopathy. Dordrecht, Germany: Kluwer Academic Publishers:!995:171-182.

31. De PÃ¤rmentier F, Cheetham SC. Crompton MR, Horton RW. Beta-adrenoceptors in
human brain labeled with [3H]dihydroalprenolol and [3H]CGP 12177. Eur J Pharma
col I989;167:397-405.

32. Pazos A, Probst A, Palacios JM. Beta-adrenoceptor subtypes in the human brain:
autoradiographic localization. Brain Res 1985:358:324-328.

33. Reznikoff GA, Manaker S. Rhodes CH, Winokur A. Rainbow TC. Localization and
quantification of beta-adrenergic receptors in human brain. Neurology 1986:36:1067-

1073.
34. Arango V, Ernsberger P. Marzuk PM, et al. Autoradiographic demonstration of

increased serotonin 5-HT2 and beta-adrenergic receptor binding sites in the brain of
suicide victims. Arch Gen Psych 1990:47:1038-1047.

35. Bjomerheim R, Golf S. Hansson V. Specific non-beta-adrenergic binding sites for
[125]I-iodocyanopindolol in myocardial membrane preparations: a comparative study

between human, rat and porcine hearts. Cardiovasc Res 1991:25:764-773.

Cerebral Sparganosis: Increased Uptake of
Technetium-99m-HMPAO
Dong-Ling You, Kai-Yuan Tzen, Pan-Fu Kao, Yat-Sen Ho and Chun-Che Chu

Departments of Nuclear Medicine, Pathology and Neurology, Chang Gung Memorial Hospital, Taipei, Taiwan

Cerebral sparganosis is an extremely rare Â¡ntracranialparasitic
infectious disease. We report findings of ""Tc-HMPAO cerebral

perfusion SPECT in a case with cerebral sparganosis. SPECT
revealed an irregularly shaped area with markedly increased 99mTc-

HMPAO uptake in the parasitic infectious region of the cerebrum.
Both white and gray matter was involved, the white matter involved
predominantly. Decreased perfusion to the right cerebellum, sug
gesting cross cerebellar diaschisis, was also demonstrated. This
article illustrates that cerebral sparganosis is one of the causes of
increased 99nTc-HMPAO uptake in the cerebrum and should be

considered clinically if present.
Key Words: sparganosis; technetium-99m-HMPAO; cerebral per
fusion SPECT
J NucÃMed 1997; 38:939-941

\_/erebral sparganosis is an extremely rare central nervous
system (CNS) parasitic infectious disease caused by the plero-
cercoid larva, called sparganum, of Spirometra mansonoides
(1,2). Most cases of cerebral sparganosis have been reported
from Korea, Japan, China, Taiwan and Southeast Asia (2-9).

Received Jun. 12, 1996; accepted Oct. 15, 1996.
For correspondence or reprints contact: Dong-Ling You, MD, Department of Nuclear

Medicine, Chang Gung Memorial Hospital, 199 Tung-Hwa North Rd., Taipei, Taiwan,
R.O.C.

This article demonstrates the findings of 99mTc-HMPAO cere

bral perfusion SPECT in a case with cerebral sparganosis.

CASE REPORT
A 74-yr-old man patient presented to our hospital with seizure

and progressive weakness of the right side of his body for 1 mo.
The patient did not have a fever. Neurological examination
revealed decreased sensation and muscle power of the right side of
the body. The white blood cell count on admission was 5,900/mm3,

and the differentiation showed 70% granulocytes, 19% lympho
cytes, 4% eosinophils and 7% monocytes. EEG revealed continu
ous, focal, slow waves over the left frontotemporoparietal area.
Brain CT revealed a cystic, enhancing mass lesion at left temporal
area (Fig. 1). Brain MRI also revealed a mass lesion with
hypointensity on T l-weighted images and hyperintensity on T2-
weighted images (Fig. 1) with heterogeneous enhancement at the
left temporal area. Based on the clinical presentations, examina
tions, CT and MRI findings brain tumor was suspected.

Technetium-99m-HMPAO cerebral perfusion SPECT was ar
ranged to evaluate the regional blood flow to the intracranial mass
lesion. SPECT imaging was performed using a triple-head gamma
camera equipped with fan-beam collimatore. Acquisition was
started 20 min after an intravenous injection of 925 MBq (25 mCi)
99mTc-HMPAO in 120 projections, 3Â°apart, in a 128 X 128 matrix.
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FIGURE 1. CT (left)shows a large, enhanced, irregularlyshaped mass lesion
at the left temporal lobe. T2-weighted MRI (right) shows a large high-signal

lesion at the left temporal lobe. White matter was involved predominantly.

The raw data were reconstructed using the filtered backprojection
method with a Butterworth filter.

SPECT images revealed a large irregularly shaped area of
markedly increased WmTc-HMPAO uptake at the left temporal area

extending from the anterior lower portion to the medial and
superior portions of the left temporal lobe (Fig. 2). Both white and
gray matter of the left temporal lobe was involved, the white matter
being involved predominantly. The left thalamus was displaced
medially and posteriorly. There was also decreased 99mTc-HMPAO

uptake at the right cerebellar cortical region (Fig. 2), suggesting
cross cerebellar diaschisis (CCD).

For the purpose of final diagnosis, surgical biopsy using the
stereotactic technique was performed. A 3 X 3 X 3 mm sample of
tissue was removed from the left temporal lesion. The histopatho-
logical findings revealed many oval shaped foreign bodies and
elongated integumentary structures surrounded by numerous gran-
ulomatous and astroglial cells (Fig. 3). The diagnosis of cerebral
sparganosis was confirmed.

FIGURE 2. Transaxial, coronal and sagittal views of "Tc-HMPAO cerebral

perfusion SPECT. A markedly increased uptake lesion in the left temporal
lobe extending from anterior lower part to superior part. White matter is
predominantly involved. Decreased perfusion to right cerebellum is also
noted.
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FIGURE 3. Histopathologicalfindings. (A) Many oval shaped corpuscles and
larval integumentary structures with astrogliosis are shown (100x). (B) An
elongated integumentary structure surrounded by mononucleated cells and
multinucleated giant cells can be seen (100x). Surrounding hemorrhage is
also visible. All specimens were stained by hematoxylin and eosin.

DISCUSSION
Sparganosis is an incidental parasitic infectious disease

which may occur after drinking untreated water contaminated
with copepods, or after eating inadequately cooked flesh of fish,
frog or snake contaminated with sparganum (1,2). We thought
our patient had been infected through drinking inadequately
treated water, which is the most common infected mode of
sparganosis (1,2), although there was no obvious history of such
infection.

Sparganosis usually involves the skin and skeletal muscle
tissues (1,2). CNS involvement is extremely rare (2-9). The
pathway of CNS involvement is not yet known, but the foramina
of the skull base may be the route of entry (2). If the CNS is
involved, the frontal, parietal and temporal lobes of the brain
are most commonly infected, with the white matter of the
cerebrum being involved predominantly (2,10). The parasite in
the cerebrum may initiate an intense inflammatory reaction,
causing accumulation of eosinophils, lymphocytes, plasma,
giant, granulomatous and astroglial cells surrounding the para
site (2,7, //).

The clinical presentations of cerebral sparganosis vary de
pending on the site of infection (2,10). The most common
presentation is seizure followed by slowly progressive hemipa-
resis, which was the chief complaint from our patient. However,
the clinical presentations of cerebral sparganosis are like some
other slow progressive CNS diseases, such as brain tumors, and
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are not specific to cerebral sparganosis. Although both CT and
MRI provide sensitive modalities for the detection of cerebral
sparganosis, their findings, mimicking brain tumors, are not
specific to the diagnosis of cerebral sparganosis (6,10,12).
Because cerebral sparganosis often mimicks brain tumors in
clinical presentations as well as in CT and MRI findings, it is
difficult to diagnose and differentiate from a brain tumor before
pathological proof of parasite from surgical specimen (2,8).

Increased 99mTc-HMPAO uptake lesions in the cerebrum

have been reported in cases of brain tumor, acute encephalitis,
ictal epileptic focus, luxury perfusion, auditory or photic stim
ulation, schizophrenia and others (13-20). The mechanisms of
increased 99mTc-HMPAO uptake in cerebral sparganosis are not

known. It may be closely related to the increased blood flow,
intense inflammatory reaction, surrounding hyperemia, change
of tissue pH or damage of blood brain barrier (14,15). However,
the increased blood flow, inflammatory reaction and surround
ing hyperemia may play the most important roles.

There are some characteristics of intracranial increased
99mTc-HMPAO uptake lesion in this case. The first character

istic is that both white and gray matter were involved, with the
white matter being involved predominantly. This characteristic
matches the intracranial lesion found in cerebral sparganosis,
which usually affects white matter predominantly (10). The
second characteristic is the markedly increased uptake of
99mTc-HMPAO, which may reflect the intense inflammatory

reaction usually present in cerebral sparganosis (2,7,11). The
third characteristic is the irregular shape of the lesion. An
irregularly shaped lesion may favor an infectious lesion rather
than a tumor lesion that is usually round or oval in shape. If
these three characteristics are present in the case with slow
progressive neurological manifestations, then the possibility of
a parasitic infection such as cerebral sparganosis should be
considered.

Based on the previous cases reported, brain tumor is a
resonable consideration in the case of an intracranial increased
99mTc-HMPAO uptake lesion with slow progressive neurolog

ical manifestations. However, brain tumor usually shows de
creased or normal 99mTc-HMPAO uptake (16,17,21). In the
reviews of focal intracranial increased 99mTc-HMPAO uptake

lesions, Meyer et al. (14) and Broich et al. (75) indicated that an
inflammatory lesion should be considered more readily than a
tumor in the case of an intracranial increased 99mTc-HMPAO

uptake lesion. Cerebral sparganosis is a chronic infectious
disease and is one of the possibilities causing increased 99mTc-

HMPAO uptake lesion, especially when the above mentioned
characteristics exhibiting.

Because the lesion was located at the left middle cerebrum,
CCD was present in our case. It reflects deactivation of right
cerebellum secondary to the impaired cross corticopontocer-
ebellar pathway damaged by the intracranial parasitic lesion.

CONCLUSION
This article illustrates that cerebral sparganosis may cause a

characteristically increased 99mTc-HMPAO uptake lesion in the

cerebrum, and this should be considered in an intracranial
increased 99mTc-HMPAO uptake lesion in patients with slow

progressive neurological manifestations, especially in those
patients who live in Asia or have immigrated from Asia.
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