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sweats. His medical history was remarkable 
for malignant melanoma on the left ear in 
May 2009, with tumor thickness Breslow 
0.98 mm, Clark level IV, which had been 
treated with local surgical excision margins 
of 1 cm. Sentinel lymph node biopsy and 
PET/CT did not show any signs of meta-
static disease ( fig. 1 A). The staging work-
up revealed pT1aN0M0, disease stage IA 
according to the American Joint Commit-
tee on Cancer 2009. The patient’s personal 
history was positive for ligament rupture 
on the right leg in 1982. The patient owns 
a pet cat. 

  On physical examination, we found a 
tender 2-cm enlarged submental lymph 
node on the left side in the draining area of 
the primary melanoma. The melanoma 
scar, skin, mucous membranes and genital 
area appeared normal. Laboratory findings 
including a complete blood cell count with 
leukocyte differential count, chemistry pan-
el, inclusive CRP, creatine kinase, liver en-
zymes, HIV screening and S-100 were nor-
mal. Cervical sonography showed two 
neighboring, inhomogeneous, hypoecho-
genic and hyperperfused submental lymph 
nodes with a size of 2.6 × 0.9 × 1.1 cm on the 
left side, which had a round shape and 
showed absent fat hilum. They were suspi-
cious for malignancy. Another lymph node, 
on the right side, with size of 0.3 cm ap-
peared abnormal because it was hypoecho-
genic and hyperperfused. In our case, the 
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 Abstract 

 Invasive malignant melanoma is the most 
common fatal form of skin cancer. Fluorine-
18-fluorodeoxyglucose positron emission 
tomography-computed tomography dem-
onstrates a very high sensitivity and specific-
ity for the detection of melanoma metasta-
ses. Here, we report an unusual case of toxo-
plasma lymphadenitis in a male adult patient 
mimicking a malignant cervical lymphade-
nopathy. Toxoplasmosis is a zoonosis caused 
by the intracellular parasite  Toxoplasma gon-
dii , which is usually asymptomatic in immu-
nocompetent hosts. 

 Copyright © 2013 S. Karger AG, Basel 

 Case Report 

 In July 2011, a 46-year-old male patient 
complained about a tender nodule on the 
jaw. At this time the patient felt tired and 
weak, and he reported a weight loss of 7 kg 
during the last 6 months. At that time, he 
did not take any medication and did not 
show any signs of infection or other sys-
temic symptoms such as fever or night 
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result of the fine-needle aspiration (FNA) 
was nonspecific. It consisted of predomi-
nantly small cleaved lymphocytes, occa-
sional noncleaved cells, very few tingible 
body macrophages, and slightly atypical 
histiocytes as in reactive lymph node hyper-
plasia. On PET/CT disseminated lymph-
adenopathy (submental, cervical, axillar, in-
trahilar, mediastinal, mesenteric, suprain-
guinal, inguinal) and multiple lung nodules 
have been documented ( fig. 1 B). Based on 
these findings we suspected metastatic mel-
anoma and performed a lymphadenectomy. 
However, the histopathologic examination 
of both submental lymph nodes revealed 
the classic signs of the so-called Piringer-
Kuchinka disease. It is characterized by the 
presence of epithelioid cell granulomas, 
monocytoid cells, sinus histiocytosis and 
numerous tingible body macrophages in the 
germinal centers ( fig. 2 ). These histological 
findings are highly specific for toxoplasmo-
sis. The serological tests demonstrated high 
positive IgM and IgG antibodies with low 
IgG avidity, a typical constellation for an 
acute infection with  Toxoplasma gondii . On 
this clinicopathological and serological ba-
sis, we confirmed the diagnosis of acute 
toxoplasmosis. We did not treat the infec-
tion, because our patient was immunocom-
petent. To be sure that none of the lymph 
nodes persist and the infection resolves, 
PET/CT has been repeated 3 months later 
and the disseminated lymphadenopathy 
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  Fig. 1.   A  Maximum intensity projection of the initial whole-body 
 18 F-FDG PET/CT showing no suspicious foci of uptake.  B  Whole 
body restaging showing several foci of uptake. The transaxial fu-
sion images show area of increased uptake in the left cervical (a), 

right axillary (b), right hilary (c) and left external iliacal (d) regions 
consistent with metastatic lymphadenopathy.  C  Spontaneous nor-
malization of the glucose metabolism in the previously described 
area of increased uptake. 

  Fig. 2.  Characteristic findings of toxoplas-
ma lymphadenitis. Lymph node capsule 
with chronic inflammation on the left. 
Large hyperplastic follicle center with nu-
merous tingible body macrophages (short 
arrow). Cluster of parafollicular B lympho-
cytes with abundant pale staining cyto-
plasm resembling monocytes (long arrow). 
Small epitheloid cell granuloma (frame). 
HE. ×100. 
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cleared ( fig. 1 C). The patient’s cat has never 
had any symptoms of toxoplasmosis and 
the serologic test (IgM/IgG antibodies) as 
well as the PCR for oocyst in feces was neg-
ative at this time. Furthermore, no family 
member developed sings of acute toxoplas-
mosis. It is still unclear how our patient con-
tracted this infection.

  Discussion 

 We present an unusual case of acute 
toxoplasmosis which mimicked a malig-
nant cervical lymphadenopathy in the 
draining area of a previously treated prima-
ry melanoma causing a diagnostic pitfall. 

  Toxoplasmosis is an infection with 
worldwide distribution which is caused by 
the intracellular protozoan parasite,  T. gon-
dii . The seroprevalence of  T. gondii  differs 
strongly in different parts of the Earth. In 
the USA, a seroprevalence of 9.0% has been 
reported during 1999–2004 in persons 12–
49 years of age  [1] . In central Iran, an overall 
prevalence of 41.4% has been published  [2]  
and 13.2% on Jeju Island, Korea, respective-
ly  [3] . In Europe, there is evidence that the 
burden of congenital toxoplasmosis is lower 
in Northern Europe than in the rest of the 
continent  [4] . In cities, the prevalence of 
toxoplasmosis is lower than in non-metro-
politan areas. It increases with age, but de-
creases with calendar time and varies ac-
cording to geographical origin. In Switzer-
land, the seroprevalence for toxoplasmosis 
among pregnant women decreased steadily 
from 53% (1982–1985) to 35% (1999)  [4] . 
Cats are the only animals in which  T. gondii  
can complete its reproductive cycle. After 
ingestion of  T. gondii , the parasite infects 
the gut epithelial cells of the cat, reproduces 
and is excreted as an infectious oocyst in the 
feces  [5] . Humans acquire the infection 
from ingestion of oocyst-contaminated soil 
and water, from tissue cysts in undercooked 
meat, by transplantation, blood transfusion, 
laboratory accidents, or congenitally  [1] . 
When non-cat species, including humans, 
ingest  T. gondii  oocysts, the organisms in-
vade intestinal epithelium and disseminate 
throughout the body  [5] . They encyst in any 
type of nucleated cell and can lie dormant 
within tissues for the life of the host. Jones 
et al.  [6]  reported that exposure to certain 
raw or undercooked foods and contact with 
kittens are risk factors for  T. gondii  infec-
tion. In immunocompetent hosts the acute 
 T. gondii  infection is asymptomatic. How-
ever, some patients may develop fever, mal-

aise, chills, sweats, headaches or myalgias. 
Reviews reveal an incidence of cutaneous 
toxoplasmosis <10% with a great variability 
of the skin lesions  [7] . Vidal et al.  [8]  de-
scribed a case of 16-year-old male patient 
after a stem cell transplantation which de-
veloped a subtle papular, erythematous rash 
erupted over his back and chest. The histol-
ogy revealed an interface dermatitis with 
occasional necrotic keratinocytes, eligible 
for a graft-versus-host disease. However,  T. 
gondii  have been identified within the epi-
dermal keratinocytes. Another case of toxo-
plasmosis occurred simultaneously with 
dermatomyositis has been seen in a 12-year-
old boy. Within 2 weeks after initiating 
therapy with sulfadiazine and pyrimeth-
amine, dramatic clinical improvement has 
been noted  [9] . A HIV-positive patient, pre-
senting with hard and painful nodular le-
sions on the arms, hands and chest, had a 
negative serology for  T. gondii , but the his-
topathologic examination of the lesion re-
vealed foci of macrophages containing the 
protozoan parasite  T. gondii   [10] . In Italy, 
in 1980, during a period of 3 years Binazzi 
and Papini  [11]  observed 9 patients with 
 evidence of trophozoites in skin lesions 
which presented different nonspecific cuta-
neous manifestations as ulcerative, purpu-
ric teleangiectatic dermatosis of the lower 
limbs, relapsing erythema multiforme-like 
eruptions, erythema anulare centrifigum, li-
chenoid, lenticular or nummular patches as 
well as migrant, erysipelas-like edematous, 
cyanotic dermatitis. The most common 
manifestation of the acute toxoplasmosis is 
bilateral, symmetrical, nontender cervical 
adenopathy, which usually resolves, but in 
rare cases may persist chronically. The 
course is benign, self-limited and lasts from 
weeks to months. Toxoplasmosis has long 
been known as a major cause of perinatal 
morbidity. Acute infection in pregnancy 
may lead to fetal infection and subsequent 
fetal loss or birth of a manifestly or latently 
infected newborn with signs of hydrocepha-
lus, cerebral calcification or debilitating oc-
ular disease caused by chorioretinitis or an-
terior uveitis  [12] . Toxoplasmosis encepha-
litis, pneumonitis, myocarditis/pericarditis, 
hepatitis, or polymyositis have been report-
ed in patients with immunosuppression  [1] .

  The diagnosis of toxoplasmosis is tradi-
tionally based on a combination of tissue 
biopsy and serological studies detecting an-
tibodies against the parasite. However, if a 
patient’s immune system is impaired, sero-
logic tests may be falsely negative  [13] . 
Viguer et al.  [14]  presented data about the 

cytological diagnosis of  T. gondii , obtained 
with FNA biopsy which showed high sensi-
tivity and specificity. A distinct histologic 
form of lymphadenitis observed in toxo-
plasmosis was described by Piringer-
Kuchinka et al.  [15]  in 1958. At low magni-
fication, there is periadenitis with capsular 
inflammation and scarring. Follicles are 
large and irregular with active germinal 
centers containing many tingible body 
macrophages. Scattered collections of pale 
staining parafollicular monocytoid B cells 
and small clusters of epithelioid histiocytes 
forming small granulomas are the most dis-
tinct features of toxoplasmic lymphadenitis 
 [16] . The granulomas are smaller and less 
sharply defined than in sarcoidosis. Lang-
hans giant cells or caseating necrosis is ab-
sent. Lymphadenitis in toxoplasmosis may 
be diagnosed in FNA cytology specimens if 
loosely aggregated epithelioid histiocytes 
and tingible body macrophages are present. 
The crescent-shaped organisms are only 
very rarely observed in aspirates except in 
severely immunocompromised patients.

  Because of the difficulty of isolating the 
parasite, and the generally asymptomatic 
nature of the primary infection, the diagno-
sis of acquired toxoplasmosis in immuno-
competent subjects is based on serologic 
tests: seroconversion to 2 isotypes (IgM and 
IgG antibodies) or a significant increase in 
the IgG titer plus IgM positivity  [17] . Spe-
cific IgM is considered as an acute-phase 
marker. However, available assays have cer-
tain drawbacks, such as a risk of false-posi-
tive results due to antinuclear antibodies or 
rheumatoid factor or, owing to their high 
sensitivity detection of residual IgM, persis-
tent months or even years after the primary 
infection  [18] . Complementary techniques, 
including IgA detection and IgG avidity as-
say, can refine the date of infection. In a sur-
vey, Candolfi et al.  [18]  demonstrated that 
the IgG avidity test revealed a sensitivity of 
100%, a specificity of 92.7%, a positive pre-
dictive value of 90%, and a negative predic-
tive value of 100%. Pignanelli  [19]  demon-
strated a high diagnostic accuracy of the 
real-time PCR which is an easy, accurate 
and rapid diagnostic technique in cases of 
borderline serologic tests. 

  The differential diagnosis of toxoplas-
mosis includes disorders presenting with 
disseminated lymphadenopathy: primary 
HIV infection, infectious mononucleosis, 
cat scratch disease and Hodgkin’s lympho-
ma. Because the course is self-limiting and 
the  T. gondii  infection resolves spontane-
ously, immunocompetent and nonpreg-
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nant patients generally do not require 
treatment. If the symptoms are severe or 
prolonged beyond a few weeks the infec-
tion can be treated with the same therapy 
as in immunosuppressed patients.

  Melanoma incidence rates continued 
to increase worldwide among white men 
(2.1% per year) and white women (2.4% per 
year) during 1999 through 2008. Rates in-
creased for men aged over 55 years and 
women of all ages  [20] . In the United States 
an estimated 68,130 new cases of malignant 
melanoma were predicted to be diagnosed 
in 2010, resulting in 8,700 deaths  [21] . Ap-
proximately 20% of primary lesions are lo-
cated on the head and neck, although this 
region accounts for only 9% of the total sur-
face area of the body. Multiple factors con-
tribute to this anatomic predilection, in-
cluding higher levels of sun exposure and 
melanocyte content of the skin. Mortality 
rates among head and neck melanomas dif-
fer by site: lesions of the scalp and neck have 
the highest mortality, with a 10-year surviv-
al of 60%. Tumors located on the ear, face, 
and eyelid have 10-year survival rates of 70, 
80 and 90%, respectively  [22, 23] . Advanced 
age, male sex, nodular morphological fea-
tures, tumor thickness, ulceration, and 
Clark level V carry a significant risk of death 
for cutaneous head and neck melanoma, 
whereas facial melanomas have a favorable 
prognosis  [23] . Occult lymph node metas-
tasis is present in 15–20% of patients with 
melanoma of the head and neck and clini-
cally negative nodes. According to Chai et 
al.  [24] , preoperative ultrasound (US) is not 
useful for identifying nodal metastasis in 
clinically node-negative melanoma patients 
undergoing sentinel node (SN) biopsy. In 
471 patients, the overall sensitivity of US 
was 33.8%, specificity 85.7%, positive pre-
dictive value 36.5%, and negative predictive 
value 84.2%, respectively. The sensitivity 
and specificity appeared to improve some-
what with increasing Breslow depth. Sensi-
tivity was highest for the neck, but specific-
ity was highest for the groin  [24] . However, 
the combination of preoperative US and 
US-guided FNA cytology can identify 65% 
of SN metastases and thus reduce the need 
for surgical SN procedures  [25] . De Rosa et 
al.  [22]  reported a highly successful identi-
fication (93.4%) of the SN in head and neck 
melanoma. However, despite the technical 
success, this procedure results in an elevat-
ed false-negative rate (20.4%) compared 
with non-head and neck lesions.

  In contrast to other skin cancers, mela-
noma is an aggressive neoplasm that may 

spread in an unpredictable manner to any 
organs of the body. This advocates the use 
of whole body imaging for tumor staging, 
in selected groups of patients. Disease dis-
semination may occur by direct extension 
from the primary site, via lymphatic spread 
to  regional or distant lymph nodes, or by 
the hematogenous route. However, lym-
phatic spread to the regional draining area 
is the most common. Malignant tumors 
have a higher metabolic rate than normal 
tissues and generally overexpress numbers 
of specific membrane transporter proteins 
such as glucose transporters. Melanoma 
cells usually present with a high uptake of 
the radiolabeled glucose analog  18 F-FDG 
and can be visualized in vivo on PET imag-
ing  [26] . When coinvestigated with CT, ac-
curate fusion of both metabolic and ana-
tomic information enhances the staging 
performance of each individual technique. 
Indeed  18 F-FDG PET/CT scanning is more 
accurate in the detection of melanoma me-
tastasis than CT, MRI, or  18 F-FDG PET 
alone  [27–30] . In patients with advanced 
melanoma,  18 F-FDG PET/CT is at least as 
sensitive and definitely more specific than 
anatomic imaging modalities such as CT 
and MRI for the detection of metastatic dis-
ease  [28, 29] . Overall sensitivity and speci-
ficity of  18 F-FDG PET/CT in the staging of 
malignant melanoma are approximately 
98%  [31] . However,  18 F-FDG PET/CT lacks 
sensitivity for initial regional staging in 
stage I and IIA/B melanoma patients ac-
cording to the American Joint Committee 
on Cancer 2009. Therefore, in primary in-
vasive mel-anoma  ≥ 1 mm in size, selective 
sentinel lymphadenectomy is considered as 
the standard of care approach in staging 
these patients. Moreover,  18 F-FDG uptake 
is not tumor specific. As interpreting physi-
cians, we need to be aware of these false-
positive and false-negative results. Techni-
cal causes of false-positive results may be 
due to misregistration artifact, injection ar-
tifact or imaging of metallic implants  [31] . 
Sites of physiological  18 F-FDG uptake in-
clude cerebral tissue, urinary system and 
liver, whereas sites of physiological  18 F-
FDG activity include brown fat, adrenal ac-
tivity, uterus and ovaries. An inflammation 
(surgery or radiotherapy, pelvic insufficien-
cy fractures, granulomatous disease) can be 
also confused with malignancy  [32–34] . In-
flammatory cells such as neutrophils and 
activated macrophages at the site of infec-
tion or inflammation actively accumulate 
 18 F-FDG. In the posttherapy setting, it has 
been reported that up to 40% of  18 F-FDG 

uptake occurs in nontumor tissue. Infec-
tion is one of the most common causes of 
false-positive  18 F-FDG PET/CT findings af-
ter chemotherapy. These patients are sus-
ceptible to a wide variety of infections, in-
cluding upper respiratory chest infections, 
pneumonia, colitis, cholecystitis and cellu-
litis. Reacti vation of tuberculous infection 
can occur in immunocompromised pa-
tients postche-motherapy, and correlation 
with CT imaging can prevent misdiagnosis 
in suspected cases. Atypical fungal and par-
asitic infections such as cryptococcosis, 
pneumocystis and paragonimiasis can also 
present as false-positives on  18 F-FDG imag-
ing  [32] . Long and Smith  [32]  presented the 
case of a 67-year-old male for restaging of a 
laryngeal carcinoma with increased  18 F-
FDG uptake in the left lower neck and left 
mediastinum. CT demonstrated lymph-
adenopathy in these areas. Biopsy of the left 
lower neck node confirmed sarcoidosis. In 
female patients, acute and chronic inflam-
mation, physiologic lactation, and benign 
breast masses, including silicone granulo-
ma, fat necrosis, fibroadenoma, and post-
surgical changes can mimic breast cancer 
on  18 F-FDG PET and PET/CT  [35] . False-
negative results have been reported with 
marrow stimulation and in nodes adjacent 
to brown fat uptake. 

  Conclusion 

 Acute toxoplasmosis can mimic malig-
nant lymphadenitis. Serologic tests and a 
highly specific histologic pattern provide 
the diagnosis of  T. gondii  infection which 
runs a benign self-limited course in immu-
nocompetent patients.  18 F-FDG PET/CT 
shows very high sensitivity and specificity 
in staging of advanced malignant melano-
ma, but lacks sensitivity for initial regional 
staging in stage I and IIA/B melanoma 
 patients according to the American Joint 
Committee on Cancer 2009. However,  18 F-
FDG uptake is not tumor specific. There-
fore, different pathologic and physiologic 
conditions as inflammation, infection, sur-
gery or artifact may cause false-positive re-
sults.
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