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Abstract. A chest-wall lesion of an immunocompetent patient was initially suspicious for a malignant tumor. Histo-
pathological and polymerase chain reaction examinations revealed an infection with the larval stage of the tapeworm
Taenia crassiceps. Curative resection of the tumorous lesion was performed. Treatment options for immunocompromised
patients and patients without known immune defect are discussed, because most of the infections occur in immuno-
compromised individuals.

INTRODUCTION

In the recent years, several human infections with the larval
stage of the tapeworm Taenia crassiceps have emerged,1 most
often in immunosuppressed individuals.2–7 The tapeworm is
maintained in a sylvatic cycle involving foxes as natural final
hosts and rodents as intermediate hosts. The parasite is pres-
ent in North America, Russia, and Europe. Humans can serve
as accidental intermediate hosts, and infection occurs after
the ingestion of parasite ova. In immunosuppressed individ-
uals, the larval stages (metacestodes) develop subcutaneously
or in muscular tissue,5–8 causing T. crassiceps cysticercosis.
Acquired immunodeficiency syndrome (AIDS)2–4,6,7 and non-
Hodgkin’s lymphoma5 were regarded as pre-disposition.
Rarely, the parasite has been found in the eye and the cere-
bellum; these findings were in patients without known
immune defects.1,9–11

Here, we describe a severe subcutaneous infection with T.

crassiceps in a patient without any obvious immunodeficiency.
The pathogen was diagnosed histopathologically and by
molecular techniques. The patient was successfully treated
surgically without any additional antihelminthic chemother-
apy, leading to a long-term complete cure.

CASE REPORT

A 42-year-old female German patient was admitted to our
department of thoracic surgery in October of 2012 with a
tumorous soft-tissue swelling in the right upper chest wall that
had developed 3 days before. There was no recent history
of injury, previous malignancy, or immunosuppression. The
patient reported an insect bite in this area during a vacation
with outdoor activities in southern Germany 3 months before.
A severe and possibly allergic skin reaction with swelling and
inflammation had developed, which had spontaneously
resolved after a few days. The patient was on no regular
medication and worked as an executive assistant. She had
been keeping a pet dog and cats for several years.
Physical examination showed a tumor with no clinical signs

of infection. The axillary lymph nodes were enlarged and

painless, and the patient had no fever. Leukocyte count and
C-reactive protein levels were normal. A routinely performed
screening for human immunodeficiency virus (HIV) infection
and hepatitis B and C was negative. Mammography was per-
formed to exclude breast cancer. The patient underwent mag-
netic resonance imaging (MRI) of the chest, which showed a
chest-wall tumor measuring 7 + 2.3 + 8.4 cm that extended to
the right mammary gland. The tumor was accompanied by
enlarged axillary and infraclavicular lymph nodes, which were
suspicious for malignancy (Figure 1A). Ultrasonography of
the chest wall showed subcutaneous and muscular edema.
With the impression of soft-tissue malignancy, a positron
emission tomography scan (PET-CT) was performed. The
tumor showed an increased 18F-fluorodeoxyglucose uptake
within the anterior serratus muscle with a standardized
uptake value (SUV)max of 7.5 and an increased uptake in
the axillary lymph nodes (Figure 1B).
To clarify the etiology of the tumorous lesion, an incisional

biopsy was performed. A soft and well-encapsulated tumor
between the latissimus dorsi muscle and the serratus anterior
muscle was found that was biopsied. Histopathological exam-
ination from the fresh-frozen specimen showed severe inflam-
mation of the soft tissue with densely packed lymphocytes
initially suspicious for a lymphoma. Lymphocytic infiltrates
within the walls of vessels, eosinophils, histiocytes, and plasma
cells were also seen. Immunohistochemistry revealed a lesion
rich in CD4-positive T lymphocytes and CD56-positive natural
killer cells. Seven days later, the remaining tumor was resected.
Histopathology showed sections with several helminth para-
sites (Figure 1C) surrounded by the severe inflammatory
infiltrate already seen before. Additional examination re-
vealed an outer ruffled tegument and an inner spongy matrix
containing calcareous corpuscles, typical for a larval cestode.
In some larvae, bud-like structures protruding from the
main body were visible (Figure 1D). Polymerase chain reac-
tions (PCRs) were performed from formalin-fixed, paraffin-
embedded histopathological slides for cestode nicotinamide
adenine dinucleotide (NADH) dehydrogenase12 and cyto-
chrome oxidase13 subunit I genes after removal of the cover-
slip. Sequencing of the amplicons showed 99% and 100%
identity, respectively, with T. crassiceps. Serology for alve-
olar and cystic echinococcosis (indirect hemagglutionation,
enzyme-linked immunosorbent assay [ELISA], and immuno-
blot) and T. solium cysticercosis (ELISA and immunoblot)
was negative.
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The post-surgical course was uncomplicated. No anti-
helminthic drug therapy was administered. The patient was
discharged 3 days after surgery, and a 16-month follow-up
period was uneventful.

DISCUSSION

T. crassiceps is a tapeworm in the Holarctic region that
circulates commonly between canids and rodents. Unlike T.
solium and Echinococcus multilocularis diseases, T. crassiceps
infections in humans occur very rarely. However, an increas-
ing number of human cases have been reported in the recent
years (current overview in ref. 1 and an additional case
reported in ref. 14). Of the infected patients, including our
patient, 47% were immunocompromised (7 of 15 patients)
because of either AIDS or hematological malignancy. Our
patient had been clinically healthy previously without any
signs of immunosuppression or malignancy. Human cysticer-
cosis caused by T. crassiceps, similar to T. solium infections,
often involves the subcutis and muscles (67%; 10 of 15 cases).
Except for four cases, including our case, subcutaneous infec-
tions occurred in immunocompromised patients. In at least 4
previously published cases of 10 subcutaneous infections, the
parasitic infection developed after a trauma or hematoma at
the respective body site.3–5,14 Our patient did not report such
incidents but did repot an insect bite leading to inflammatory
tissue damage at the later site of parasite lodging. Thus, hema-
toma or traumatically altered or inflamed tissue seems to be a

predilection site for an infection. The reason for this finding is

unclear. In the remaining five human non-subcutaneous infec-

tions (33%), the eye or as recently reported, the cerebellum

was infected. All these patients were not immunosuppressed.
Transmission to intermediate hosts occurs by infective ova.

In one case, an eye infection could be traced back to a pet

dog.9,11 Several other infected patients were also dog

keepers,1,5,14 including our patient. However, the route of

infection in the currently described case is unknown. Other

than the dog, the patient owns two cats. The pets were regu-

larly dewormed, except for one cat imported from the Greek

island of Karpathos. The animal was imported 4 months

before disease onset. Deworming therapy was carried out

later, however, without a prior stool examination. In another

German case described in 2006,5 the infected patient owned

an imported stray dog from the Greek isle of Crete. The para-

site is prevalent in Greece15; however, despite these parallels,

most human infections were described from central Europe

(Germany, N = 4; France, N = 3; Switzerland, N = 3; Austria,

N = 1). It is, thus, more likely that the parasite is a local strain,

also taking into account that the cestode is more often asso-

ciated with canids than felids.16 Prevalence of the parasite in

European dogs and cats is very low (< 1%). It is much higher

in foxes, the natural hosts (7.8% in Switzerland, 24% in

Germany, and 26.4% in Lithuania1,5,14).
For diagnosis of human infections, no commercial serolog-

ical tests are available. Serological cross-reactions occur
extensively between T. solium and T. crassiceps.17 However,

Figure 1. (A) MRI of the thorax showing the prominent tumor (arrow) at the right upper chest wall located within the chest-wall muscles.
T2-weighted image. (B) Positron emission tomography scan showing a pathologic 18F-fluorodeoxyglucose uptake of the tumor. An uptake was also
seen in the surrounding lymph nodes (not shown). (C) Histopathological examination of the resected severely inflamed tumor. Multiple sections
through several cystic cestode larvae are visible. Original magnification, +40 (hematoxylin stain). (D) In the center of the inflammatory lesion, a
section through the cystic body of a cestode larva is clearly visible. The parasite’s tegument appears ruffled and surrounds a spongy stroma.
Protruding from the larvae’s body, two buds characteristic for T. crassiceps are seen. Differential diagnoses for T. crassiceps cysticercosis include
cysticercosis caused by T. solium (single cyst without buds), coenurosis caused by T. multiceps/T. serialis (single cyst with many protoscoleces), and
alveolar echinococcosis (multiple cysts but with strong outer laminated layer). Original magnification, +40 (hematoxylin and eosin stain).

542 ROESEL AND OTHERS



such cross-reactions may be weak in central nervous sys-
tem infections1 or even absent in subcutaneous disease in
immunocompromised individuals.5 In our case of a subcuta-
neous infection, no antibodies against larval cestodes could
be shown. In the majority of cases, diagnosis was achieved
after resection of the parasite larvae followed by parasitolog-
ical inspection and histopathology.4,5 Larvae can even be
cultivated in cell culture after resection, showing posterior
budding of the metacestodes,5 a characteristic feature that
was also seen histopathologically in our case. Similar to our
report, PCR has been successfully used in two recent human
infections.1,14 Imaging results of soft-tissue infections are
inconclusive of the etiology, showing enhancement in T2-
weighted MRI images (this report and ref. 5). In the recently
described case of a cerebellar infection, the cystic appearance
of the larvae was clearly visible by MRI.1 To the best of our
knowledge, our study is the first PET-CT investigation in a T.

crassiceps infection. Similar to other infections, including
alveolar echinococcosis, a pathological uptake presumably
by inflammatory cells is visible.
The larval stage of T. crassiceps (Cysticercus longicollis) is

unique among the taeniids in the way that the larvae prolifer-
ate by posterior budding, making complete resections of par-
asite larvae difficult. Little experience exists regarding the
appropriate treatment of the infection; however, surgical
treatment should primarily be sought in any case. Here, a
complete resection of the tumorous mass was performed
under the impression of malignancy, which led to a complete
cure. The effectiveness of conservative medical treatment
with antihelminthic chemotherapy for this organism is uncer-
tain. Experiences with immunocompromised patients showed
that relapses have occurred in HIV-infected patients. despite
a combined antiparasitic chemotherapy with albendazole and
praziquantel after surgery.4,8 Presumably, not all parasite lar-
vae had been resected in these cases. General recommenda-
tions concerning long-term antihelminthic therapy to prevent
relapses do not exist. Our immunocompetent patient did not
receive antiparasitic chemotherapy and has not shown disease
recurrence for an extended period. We, thus, assume that
additional chemotherapy in immunocompetent individuals
with evidence of a complete parasite resection might not be
necessary. In contrast, in patients without clear evidence of a
complete parasite resection and especially individuals with
immunosuppression or parasite location in the eye or brain,
an additional antihelminthic chemotherapy with albendazole
and praziquantel seems reasonable. The latter patient group
should be monitored closely for disease recurrence.
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1998. Taenia crassiceps cysticercosis and AIDS. AIDS 20:
1551–1552.

4. Klinker H, Tintelnot K, Joeres R, Müller J, Gross U, Schmidt-
Rotte H, Landwehr P, Richter E, 1992. Taenia crassiceps infec-
tion in AIDS. Dtsch Med Wochenschr 117: 133–138.

5. Heldwein K, Biedermann HG, Hamperl WD, Bretzel G, Löscher
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