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CASE REPORT

Calcified Neurocysticercosis Lesions Trigger
Symptomatic Inflammation During Antiparasitic
Therapy

P. Poeschl
A. Janzen

G. Schuierer
J. Winkler

U. Bogdahn
A. Steinbrecher

SUMMARY: We report a patient with neurocysticercosis who developed numerous cerebral edema-
tous lesions while undergoing cysticidal therapy. These lesions outnumbered viable cystic lesions seen
before therapy. Most new lesions were subsequently found to be associated with former calcifications
not seen on initial MR imaging. Calcified neurocysticercosis lesions can trigger inflammatory reactions
during therapy, and the number and location of calcified neurocysticercosis lesions may influence
treatment decisions.

Neurocysticercosis is among the most prevalent inflammatory
central nervous system diseases in most developing coun-

tries. Because of migration and global traveling, neurocysticerco-
sis is also increasingly observed in nonendemic areas.1 Disease
symptoms are usually caused by inflammatory reactions associ-
ated with the dying process of parasites.2,3 Although these lesions
show gadolinium enhancement on MR imaging, nonenhancing
viable cystic lesions are often asymptomatic.4 Calcifications, the
final stage of neurocysticercosis, are often asymptomatic but have
recently been found to be the cause of epilepsy in a substantial
number of patients.5 Intermittent inflammatory changes in cal-
cified lesions, sometimes symptomatic, have also been de-
scribed.6 We present a case with inflammatory reaction in nu-
merous calcified lesions at the time of cysticidal therapy.

Case Report
A 43-year-old Vietnamese woman who had immigrated to Germany

7 years previously presented with recurrent episodes of tingling of the

right forearm.

Electroencephalography showed focal right slowing without epileptic

discharges. Because a peripheral lesion responsible for the recurrent par-

esthesias was ruled out by neurography, these events were interpreted as

simple partial seizures. Neurocysticercosis was diagnosed serologically

and by MR imaging, which showed 10 cystic lesions and 1 enhancing

cerebral lesion. Three cystic lesions are shown in Fig 1. Numerous calci-

fications were found on CT of the brain. MR imaging was performed at

1.5T. Three months before treatment, fluid-attenuated inversion recov-

ery (FLAIR) (retention time [TR]/echo time [TE], 6114/150) and T1-

weighted images (TR/TE, 600/13) with and without contrast were ob-

tained. After treatment, FLAIR (TR/TE, 7500/110) and T1-weighted

imaging (TR/TE, 525/17), again with and without contrast, were per-

formed; section thickness was 5 mm for all images.

The patient was treated with a combination of albendazole, dexa-

methasone, and clobazam for 8 days.7 Ten days after completing this

regimen, the patient presented again with a severe holocephalic headache

and fever. Repeat MR imaging showed 25 inflammatory lesions with ring

enhancement. Edematous changes on FLAIR images were seen in 15 of

these locations. All lesions seen on the initial MR imaging showed this

pattern (compare Fig 2A–C and D–F for a right frontal lesion as an ex-

ample). Three “new” lesions represented inflammation of previously un-

recognized small cysts. However, 8 enhancing lesions were localized to

previous calcifications on CT, and 3 were located at sites of initially nor-

mal-appearing parenchyma. Two of the new lesions corresponding to

calcifications in the right perisylvian area are shown in Figs 2D–F and 3.

Three months after therapy, MR imaging showed only 3 slightly edema-

tous lesions, 2 of which were associated with former cysts (1 is shown in

Fig 2I), and one with previously normal-appearing brain parenchyma.

The patient is currently asymptomatic.
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Fig 1. Fluid-attenuated inversion recovery (FLAIR) imaging
studies before therapy. Three of 11 cystic lesions are shown:
living parasite in a right parietal cystic lesion (white arrow,
A); another right parietal and a left parietal cortical cystic
lesion (white arrows, B ).
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Discussion
Active immune evasion by a living parasite has been suggested
to explain why viable cystic neurocysticercosis lesions usually

do not cause inflammation and are commonly asymptomat-
ic.8,9 Parasitic death leads to a breakdown of this mechanism,
leading to an inflammatory reaction, which can cause an en-

Fig 2. Treatment response of the patient shown by MR imaging. Imaging was performed before treatment (A–C) and 10 days (D–F) and 3 months (G–I) after therapy. A–C, A small cystic
right frontal lesion without contrast enhancement (A, B) or edema (white arrow, C) is seen; in the right perisylvian area, hypointense lesions medially (open triangle) and laterally to the
right sylvian fissure are seen on fluid-attenuated inversion recovery (FLAIR) but not on T1-weighted images. D–F, Soon after therapy, ring enhancement (D, E) and edema (F) are detected
in the right frontal lesion (white arrow); ring enhancement with severe edema is seen in the perisylvian lesions (open and white triangles; E, F). G–I, Three months after treatment, a slight
enhancement (G, H) and edema (I) are still present frontally (white arrow); no lesion is seen in the perisylvian area (open and white triangles; H, I). A, D, G are T1-weighted images without
contrast; B, E, H, T1-weighted images with contrast; and C, F, I, FLAIR images.
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cephalitic syndrome in many patients, with temporary clinical
deterioration. This can be provoked by cysticidal therapy.1

The condition of our patient, not surprisingly, deteriorated
while she was undergoing cysticidal therapy. This patient pre-
sented with lesions attributable to different stages of neurocys-
ticercosis, which are seen only in a minority of patients and
may represent reinfection.1

On MR imaging rescanning after therapy, we found evidence
of inflammatory lesions, not only at locations corresponding to
cystic lesions before therapy but also in other locations. Although
some of the additional lesions corresponded to small cystic le-
sions that had not been noticed before, 8 lesions localized to cal-
cifications seen on the pretreatment CT scan and 3 to initially
normal-appearing brain tissue. Inflammatory reactions in these
locations are most likely immunologically driven. Although anti-
gen liberation occurs during the process of parasitic dying,1 these
antigens can also persist in calcified lesions. During and after cys-
ticidal therapy of numerous viable lesions, high quantities of an-
tigen are released by the simultaneous death of parasites, resulting
in a strong immunologic activation.10 As shown in our report,
calcified remnants of parasites can be targeted by this process,
probably involving parasite-specific T cells and macrophages.
Subsequent to degradation of the cysts, calcifications can only be
detected after a latent period. The length of this period has not yet
been defined exactly, but it is thought to last 1 to several years.4

The inflammatory reactions at previously normal-appearing lo-
cations in our patient might correspond to such lesions.

Only recently, specific guidelines for cysticercosis therapy
have been released.11 Therein, recommendations for patients
with different numbers of cysts or calcifications have been
given. No consensus has been reached for patients with very
few (� 5) or extremely high numbers (�100) of viable lesions.
However, most experts agree that a higher burden (5–100) of
viable cysts should be treated with concomitant steroids dur-
ing antihelminthic therapy. In patients with exclusively calci-
fied lesions, neither steroids nor antiparasitic treatment
should be administered because such lesions represent already
dead cysticerci.11 The situation of large numbers of calcifica-
tions in combination with a relatively small number of cystic

lesions, as in our patient, has not however been specifically
addressed. Calcified lesions may lead to inflammation during
and after cysticidal therapy, which might cause substantial
clinical problems after antihelminthic therapy in patients with
unfavorably localized calcifications (eg, close to the mesence-
phalic duct).

Conclusion
We propose that the number and localization of calcifications
in patients with few viable cysts should influence therapeutic
decisions. Concomitant administration of steroids during cys-
ticidal therapy in patients with many or unfavorably localized
calcifications in addition to viable cysts might be beneficial.
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We thank Xiomara Pedré-Villareal for expert assistance with the fig-

ure preparation.

References
1. Garcia HH, Gonzalez AE, Evans CA, et al. Taenia solium cysticercosis. Lancet

2003;362:547–56
2. Sotelo J, del Brutto OH, Penagos P, et al. Comparison of therapeutic regimen of

anticysticercal drugs for parenchymal brain cysticercosis. J Neurol 1990;237:
69 –72

3. Sotelo J. Neurocysticercosis: is the elimination of parasites beneficial? N Engl
J Med 2004;350:280 – 82

4. Garcia HH, Gonzalez, AE Gilman RH. Diagnosis, treatment and control of
Taenia solium cysticercosis. Curr Opin Infect Dis 2003;16:411–19

5. Nash TE, Del Brutto OH, Butman JA, et al. Calcific neurocysticercosis and
epileptogenesis. Neurology 2004;62:1934 –38

6. Nash TE, Pretell J, Garcia HH. Calcified cysticerci provoke perilesional edema
and seizures. Clin Infect Dis 2001;33:1649 –53.

7. Garcia HH, Pretell EJ, Gilman RH, et al. A trial of antiparasitic treatment to
reduce the rate of seizures due to cerebral cysticercosis. N Engl J Med 2004;350:
249 –58

8. White AC, Robinson P, Kuhn R. Taenia solium cysticercosis: host-parasite
interactions and the immune response. Chem Immunol 1997;66:209 –30

9. Herrera LA, Santiago P, Rojas G, et al. Immune response impairment, geno-
toxicity and morphological transformation induced by Taenia solium meta-
cestode. Mutat Res 1994;305:223–38

10. Fleury A, Hernandez M, Fragoso G, et al. Detection of secreted cysticercal
antigen: a useful tool in the diagnosis of inflammatory neurocysticercosis.
Trans R Soc Trop Med Hyg 2003;97:542– 46

11. Garcia HH, Evans CA, Nash TE, et al. Current consensus guidelines for treat-
ment of neurocysticercosis. Clin Microbiol Rev 2002;15:747–56

Fig 3. CT scans obtained 3 months before therapy. The calcifications medially (triangle, A) and laterally (white triangle, B) to the right perisylvian fissure correspond to the perisylvian lesions
shown in Fig 2 D–F. Note several calcifications not showing an inflammatory reaction after therapy (black arrows, A) and an additional right cerebellar lesion (white arrow, A).
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