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INTRODUCTION

Sparganosis is a rare parasitic infection caused by the plero-
cercoid of the cestode Spirometra mansoni. The definitive hosts 
are dogs and cats, and humans are typically infected as aberrant 
hosts. The clinical manifestations are diverse and the most com-
mon symptom presents as movable or fixed subcutaneous nod-
ules. Differentiation of sparganosis from a soft tissue tumor and 
subcutaneous or skin metastasis in a patient with cancer is dif-
ficult; and imaging finding of sparganosis in lymphoma patient 
has rarely been reported (1, 2).

We reported multimodal image findings including ultraso-

nography (US), computed tomography (CT), magnetic reso-
nance imaging (MRI), positron emission tomography-comput-
ed tomography (PET-CT) and follow-up imagings on multifocal 
sparganosis, mimicking lymphoma involvement in a patient 
with lymphoma.

This case was approved by the Institutional Review Board and 
informed consent was waived.

CASE REPORT

A 63-year-old man presented with a 1-month history of a pal-
pable mass in the right medial thigh. He had experienced ne-
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Fig. 1. PET-CT, abdomen CT, femur MRI and US images after 3 cycles of R-CHOP.
A, B. PET-CT reveals multiple hypermetabolic lesions (SUV = 3.6–5.2) with tubular shape in the right buttock, vastus lateralis muscle, medial thigh 
(A, black arrows) and left rectus abdominis (B, white arrow).
C, D. Abdomen CT shows ill-defined peripheral rim enhancing lesions with central low attenuation in the left rectus abdominis (C, white arrow) 
and right gluteus muscle (D, white arrow).
E, F. Femur MRI shows peripherally enhancing tubular lesion in the right vastus lateralis muscle and homogeneous enhancing elongated lesion 
in the subcutaneous layer of the right medial thigh (E, white arrows). The lesions shows high signal intensity on STIR image (F, white arrows).
G, H. US reveals a hypoechoic lesion with tubular shape in the right vastus lateralis (G, white arrow) and a heterogeneous hyperechoic lesion 
with ill-defined margin in the subcutaneous layer of the medial thigh (H, white arrow).
CT = computed tomography, MRI = magnetic resonance imaging, PET-CT = positron emission tomography-computed tomography, R-CHOP = 
rituximab, cyclophosphamide, hydroxydaunorubicin (doxorubicin), oncovin (vincristine), prednisone, STIR = short tau inversion recovery, SUV = 
standardized uptake value, US = ultrasonography
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phrotic syndrome 2 years earlier and was treated with glucocor-
ticoid. Thereafter, he was incidentally diagnosed with diffuse 
large B-cell lymphoma in the right intercostal muscle and dia-
phragm, in the course of decortication for a chronic empyema. 

After 3 cycles of R-CHOP (rituximab, cyclophosphamide, 
doxorubicin, vincristine, prednisolone), an approximately 2 × 2 
cm hard and non-movable subcutaneous mass without pain was 
found in the right thigh. PET-CT revealed multiple hypermeta-
bolic lesions in the right buttock, lateral thigh, medial thigh and 
left rectus abdominis [standardized uptake value (SUV) = 3.6–
5.2] (Fig. 1A, B). Abdomen CT and femur MRI were subse-
quently performed. Abdomen CT revealed ill-defined peripher-
ally enhancing lesions with central low attenuation in the right 
gluteus maximus, vastus lateralis and left rectus abdominis mus-
cle (Fig. 1C, D). Femur MRI showed the tubular lesions with 
elongated tubular tracts of iso-signal intensity with peripheral 
enhancement on the T1-weighted image; on short tau inversion 

recovery image, there was high signal intensity in the right vas-
tus lateralis, popliteus muscle and subcutaneous layer of the 
right medial thigh (Fig. 1E, F). US for core-needle biopsy showed 
a hypoechoic tubular lesion in the right vastus lateralis muscle 
and a heterogeneous hyperechoic lesion in the subcutaneous 
layer of the right medial thigh (Fig. 1G, H). These multiple le-
sions were initially suspected as lymphoma involvement. US-
guided 18 G core-needle biopsy was performed at the superficial 
lesion of the right medial thigh and intramuscular lesion in the 
right vastus lateralis. The pathologic diagnosis was chronic 
granulomatous inflammation with calcified materials but no ev-
idence of malignancy. These findings were indicative of parasite. 
The laboratory results revealed white blood cell count (WBC) of 
3.2 × 103/μL without eosinophilia. An IgG antibody test for cysti-
cercus, sparganum, paragonimus, and clonorchis was negative.

Two weeks later, he revisited our hospital for 4 cycles of che-
motherapy and presented with a new palpable mass in the left 

Fig. 2. Follow-up US after 2 weeks. US reveals a new, approximately 2.7 × 1.2 cm ill-defined hyperechoic lesion with internal small tubular hy-
poechoic area (white arrows) in the subcutaneous layer of left perineum.
US = ultrasonography

Fig. 3. Histopathologic examination of the right medial thigh.
A. The sparganum shows eosinophilic folded tegument, subtegumental muscle fibers and calcospherules (hematoxylin-eosin, × 40).
B. Higher magnification of the sparganum in A. The tegument is thick and muscle fibers are oriented longitudinally (hematoxylin-eosin, × 100).
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inguinal area with tenderness. The laboratory findings included 
WBC count of 17.5 × 103/μL with 1% eosinophils. A follow-up 
US revealed an approximate 2.7 × 1.2 cm hyperechoic lesion 
with an internal tubular hypoechoic tract in the superficial layer 
of the left perineum (Fig. 2) and the previous lesions in the right 
medial thigh and right vastus lateralis had not changed signifi-
cantly. For definitive diagnosis, a punch biopsy at the right me-
dial thigh revealed 3 sparganum measuring 5 cm in length. The 
histopathologic examination showed dermal and subcutaneous 
inflammatory infiltrates including eosinophils and sparganum 
larva. The larva had a thick eosinophilic microvillous tegument, 
with bundles of longitudinal muscle fibers scattered throughout 
the mesenchyme and calcospherules (Fig. 3). The patient had no 
history of ingesting raw snakes or frogs or of drinking unpuri-
fied water. Because the lesions were multifocal, it was impossible 
to completely remove the sparganum. He was administered pra-
ziquantel 100 mg/kg for 2 days.

Two months later, 6 cycles of chemotherapy were adminis-
tered, and follow-up PET-CT indicated migration of the hyper-
metabolic lesions. A new lesion had developed in the right rec-
tus abdominis muscle, and previous lesions in the left rectus 
abdominis and right buttock had disappeared (Fig. 4A, B). Nine 

months later, follow-up abdomen CT showed a new peripheral-
ly enhancing tubular lesion in the left psoas muscle (Fig. 4C).

The patient was subsequently referred to another hospital for 
further treatment.

DISCUSSION

Sparganosis presents most commonly as fixed or migratory 
subcutaneous or intramuscular masses with or without tender-
ness. However, it also can involve internal organs such as the 
eyes, pleura, genitourinary tract, intestine, brain, and spinal 
cord. Clinically, it can mimic a neoplasm or metastasis in cancer 
patients and as such, initial diagnosis in most cases is very diffi-
cult. In particular, it is difficult to differentiate sparganosis from 
skin or subcutaneous involvement of lymphoma in lymphoma 
patients with multifocal sparganosis, as in our case. Imaging 
finding of sparganosis in lymphoma patient has rarely been re-
ported. Roh et al. (2) reported a case of sparganosis presenting 
as subcutaneous masses in the chest and abdomen of a lympho-
ma patient whose immune system had been suppressed by che-
motherapy. Lee and Yoo (3) reported axillary sparganosis mis-
diagnosed as lymph node metastasis in a breast cancer patient 

Fig. 4. Follow-up PET-CT after 2 months and abdomen CT after 9 months.
A, B. On PET-CT, a hypermetabolic tubular lesion in right buttock has disappeared, but the other lesions in right lateral thigh (A, black arrows) still 
remains (A) and a hypermetabolic lesion has newly developed in the right rectus abdominis muscle (B, white arrow).
C. Abdomen CT shows a new peripherally enhancing tubular lesion in the left psoas muscle (white arrow).
CT = computed tomography, PET-CT = positron emission tomography-computed tomography
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undergoing neoadjuvant chemotherapy. Sparganosis can poten-
tially occur independently of anticancer therapy, but philological 
reviews suggested that anticancer therapy induced immunosup-
pression might affect the pathogenesis or course of parasitic dis-
ease such as sparganosis (2). In fact, the sparganosis of our pa-
tient was detected in the course of chemotherapy.

Various radiologic evaluations are also helpful for diagnosis. 
Our case was the first report of multimodal US, CT, MRI, PET-
CT and follow-up imaging findings to diagnose multifocal spar-
ganosis in a patient with lymphoma. In a previous report, multi-
ple calcifications seen on plain radiographs were interpreted as 
sparganum pathways (4). We found no visible calcifications on 
plain radiograph of our patient, but the histologic result of US-
guided biopsy showed calcified materials. US is highly effective 
for differential diagnosis of sparganosis from superficial varicose 
veins or soft tissue tumor. US findings on sparganosis generally 
include low echogenic tubular lesion (from the sparganum it-
self) along with increased echogenicity of the surrounding tissue 
(from chronic granulomatous inflammation) (5). Previously re-
ported MRI findings of multiple elongated tubular tracts have 
included low signal intensity on T1-weighted images with pe-
ripheral enhancement, and heterogeneous high signal intensity 
on T2-weighted images (4). The US or MRI finding of sparga-
nosis may be similar to those of lymphoma. However, US reveals 
homogeneous hyperechoic thickening of the subcutaneous fat 
layer without internal tubular tract; and MRI shows mild het-
erogeneous enhancement, not rim enhancement, especially in 
case of subcutaneous panniculitis-like T-cell lymphoma (6, 7). 
In cases of cerebral sparganosis, bead-like enhancement or ring 
enhancement has been reported on CT (8). Lee and Yoo (3) re-
ported axillary sparganosis with hypermetabolic activity (SUV-
max 7.2) based on fluorodeoxyglucose (FDG)-PET. On PET-
CT, because inflammatory processes as well as malignancy can 
cause increased FDG uptake, parasitic infection is often misdi-
agnosed as cancer. In fact, the present case showed multiple hy-
permetabolic lesions on PET-CT that were initially confused 
with lymphoma involvement. However, US, CT, MR, and PET-
CT findings were retrospectively consistent with sparganosis.

A definite diagnosis of sparganosis entails detection of its lar-
va in a wound or operative field. Sparganosis may be diagnosed 
using clinical symptoms, and eosinophilia and/or increase in se-
rum IgE antibody are frequently seen. In case of worm necrosis 

or impossible extirpation, enzyme-linked immunosorbent assay 
is effective for detection of increased IgG antibody titer. In the 
present case, however, the laboratory findings on the blood did 
not show typical eosinophilia or positivity for the IgG antibody 
of sparganum. Confirmation of sparganosis was made by punch 
biopsy of right medial thigh.

Direct removal of plerocercoids by surgical methods is the 
treatment of choice. Alternatively, oral administration of pra-
ziquantel or mebendazol, direct injection of aprocaine and 40% 
ethyl alcohol into the lesion, as well as venous injection of no-
varsenobenzol have been reported (9). 

In this report, we described the multimodal US, CT, MRI, 
PET-CT and follow-up imaging findings on disseminated spar-
ganosis in a patient with lymphoma. Initial diagnosis as neo-
plasm can lead to unnecessary interventions including invasive 
procedures. Familiarity with multimodal imaging findings on 
sparganosis can facilitate early diagnosis and subsequent clinical 
management.
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