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Toxoplasmosis is caused by Toxoplasma gondii an obligate protozoan intracellular

parasite. The disease has variable prevalence globally and is usually asymptomatic.
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Pregnant and immunocompromised people are at risk of getting infected. Enlarged
lymph nodes are the most frequently observed clinical form of Toxoplasma in humans,
mostly affecting posterior cervical nodes. Other organs usually affected are the brain
and eyes. We present a case of toxoplasmosis with generalized lymphadenopathy mim-

icking metastasis in a lady with a previous history of operated pancreatic neoplasm.

= lymph nodes

Introduction

Toxoplasmosis is considered a neglected tropical dis-
ease with a variable seroprevalence among woman of
child-bearing age pan-India, ranging from 8.8% in Western
India to 37.3% in Southern India.! It is caused by Toxoplasma
gondii. Human infection can be through ingestion of inade-
quately cooked infected meat, ingestion of oocysts contained
within feces of infected cat, or by transplacental spread
from a woman to her fetus. Common clinical manifestations
include lymphadenopathy, fever, malaise, or hepatospleno-
megaly. Diagnosis of toxoplasmosis lymphadenitis is made
by cytology and serology. Toxoplasma lymphadenopathy
in immunocompetent patients normally resolves without
treatment.

Case Report

A 50-year-old female presented with epigastric and perium-
bilical pain of 5 days duration. She had undergone distal pan-
createctomy and splenectomy for mucinous cystic neoplasm
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of pancreas 14 years back. She was a diabetic on huminsulin
and oral hypoglycemic agent. She had a recent history of uri-
nary tract infection for which she took antibiotics. Routine
blood investigations were normal. CRP was negative and
Ca19-9 was within normal limits. CT scan of the abdomen
was done which showed multiple varying sized enlarged
lymph nodes in the peri-pancreatic and para-aortic region
and a lytic lesion involving L1 vertebral body. Based on the CT
findings possibility of disseminated malignancy was consid-
ered. She was further evaluated with a PET-CT to delineate the
extent of disease. PET-CT (=Figs 1-6) showed variably hyper-
metabolic prominent lymph nodes in bilateral peri-parotid,
bilateral cervical, right supraclavicular, mediastinal, right
hilar, bilateral axillary, deep pectoral, abdomino-pelvic, and
bilateral inguinal regions.

Following are the standardized uptake value (SUV) max
values of lymph nodes in each region:

1. Right cervical SUV Max: 3.7
2. Left cervical SUV Max: 3.8
3. Right supraclavicular SUV Max: 2.4
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. Right axillary SUV Max: 4.0
. Left axillary SUV Max: 3.0

. Mediastinal SUV Max: 3.2

. Abdominal SUV Max: 2.5

. Right inguinal SUV Max: 2.5
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Possibility of lymphoproliferative or granulomatous dis-
ease was considered in view of bilateral deep cervical and
mediastinal nodes. L1 vertebral body lesion was metaboli-
cally inactive and was in favor of hemangioma (~Fig. 7).

Patient underwent excision biopsy of axillary
lymph nodes. There were two lymph nodes
measuring 3.5 and 2 cm in greatest dimension with whitish
cut section. Histopathology of the lymph nodes showed
hyperplastic reactive lymphoid follicles with germinal
center formation (=Fig. 8). Multiple aggregates of epi-
thelioid cells were noted encroaching the lymphoid fol-
licles with moth eaten appearance (=Fig. 9). No necrosis
was seen. Loose aggregate of epithelioid cells was seen in
the high-power view (=Fig. 10). No inclusions were seen
within the histiocytes. No well-formed granulomas were
seen as in sarcoidosis. Special stains—periodic acid-Schiff
(PAS), Gomori methenamine silver (GMS), and acid-fast
bacilli (AFB) were negative, ruling out tuberculosis and
infections like histoplasmosis. Histopathology findings of
florid reactive hyperplasia with multiple aggregates of epi-
thelioid cells encroaching the lymphoid follicles with moth
eaten appearance are suspicious of toxoplasmosis.

Fig. 1 CT (A) and FDG PET (B) showing hypermetabolic prominent
lymph node in the left peri-parotid region. CT, computed tomogra-
phy; FDG PET, fluorodeoxyglucose-positron emission tomography.

Fig. 2 FDG PET showing multiple hypermetabolic prominent lymph
nodes in the bilateral cervical (A) and pelvic (B) regions. CT, com-
puted tomography; FDG PET, fluorodeoxyglucose-positron emission
tomography.
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Fig. 3 CT (A) and FDG PET (B) showing hypermetabolic prominent
lymph nodes in right hilar region. CT, computed tomography; FDG
PET, fluorodeoxyglucose-positron emission tomography.

Fig. 4 CT (A) and FDG PET (B) showing multiple hypermetabolic
prominent lymph nodes in the bilateral axillary regions. CT, com-
puted tomography; FDG PET, fluorodeoxyglucose-positron emission
tomography.

Fig. 5 CT (A) and FDG PET (B) showing multiple hypermeta-
bolic prominent lymph nodes in the para-aortic (supra renal and
infra renal level) region. CT, computed tomography; FDG PET,
fluorodeoxyglucose-positron emission tomography.

She was further evaluated with IgG and IgM for Toxoplasma.
Both of them were elevated (IgG was >400 IU/mL and IgM
was 51) with IgG avidity of 68.71% confirming the diagnosis.
She denied history of having pets, involvement with animals,
and ingestion of inadequately cooked meat.

Shewasmanagedwithoraltrimethoprim-sulfamethoxazole
and azithromycin for 1 month in regard to recurrent urinary
tract infection, positive IgG, positive IgM, and high IgG avidity.
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Fig. 6 FDG PET MIP image showing uptake in cervi-
cal axillary, para-aortic and right inguinal nodes. FDG PET,
fluorodeoxyglucose-positron emission tomography.

Fig. 7 Sagittal CT scan of lumbar spine showing non-FDG avid lesion
L1 vertebra. CT, computed tomography; FDG, fluorodeoxyglucose.

After a month of treatment, IgG Toxoplasma was 36.5 IlU/mL
and IgM was 0.4. She did not have urinary tract infections
and abdominal pain during the course of treatment.

Discussion

Toxoplasma gondii is an obligate intracellular parasite which
has three parasitic stages—a rapidly dividing tachyzoite, a
slowly dividing bradyzoite, and an environmental sporo-
zoite stage. Clinical manifestations of toxoplasmosis can be
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Fig. 8 Low power view showing multiple aggregates of epithelioid
cells and aggregates of mononuclear cells.
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Fig. 9 Scanner view of lymph node showing hyperplastic reactive
lymphoid follicles with germinal center formation. Multiple aggre-
gates of epithelioid cells noted encroaching the lymphoid follicles.

Fig. 10 High power view showing loose aggregate of epithelioid
cells.

categorized as acquired toxoplasmosis, congenital toxoplas-
mosis, ocular toxoplasmosis, and cerebral toxoplasmosis.
Acquired toxoplasmosis in an immunocompetent individual
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Table 1 Lymphadenopathy—differential diagnosis and imaging findings

Differential diagnosis Imaging findings

Tuberculosis 1.

Classical findings in CT include multiple enlarged lymph nodes with central low density due to

necrosis and peripheral enhancement though it can also be in the form of enlarged homoge-

neous lymph nodes, conglomerate nodes or calcified lymph nodes.*

2. The characteristic pattern is mesenteric and peripancreatic lymph node group enlargement,
with multiple groups affected simultaneously.®

3. Ancillary features like pulmonary involvement or other imaging evidences of extra nodal tuber-

culosis should increase the suspicion.

Lymphoma 1.

sandwich sign.®

Imaging shows homogenously enhancing discrete or conglomerate lymph nodes on CT.

2. Lymph nodes of Hodgkin’s lymphoma are rarely seen in the mesentery (less than 5-8.3%).

3. Non-Hodgkin’s lymphoma has a wide distribution including all sites of abdominal lymph nodes
and the mesentery is frequently involved (45%) with conglomerate lymph nodes showing

4. MRI shows diffusion restriction with characteristically low ADC values.
5. Ancillary features like splenomegaly and complications like superior vena cava obstruction and
Horner’s syndrome may be encountered.”

Leukemia 1.

ment on contrast CT.®

Differentiation from tuberculosis is made on imaging based on the involvement of lower para
aortic and inguinal nodes which are more common with lymphoproliferative disorders.
2. Unlike TB, these lymph nodes usually do not exhibit central necrosis or peripheral enhance-

of cases.

Castleman's disease 1. The classic CT appearance of hyaline vascular Castleman’s disease is that of a solitary enlarged
lymph node or localized nodal masses that demonstrate homogeneous intense enhancement
after contrast material administration.

2. Hyaline vascular Castleman’s disease can also manifest as mesenteric or retroperitoneal mass
with mild contrast enhancement.

3. Non-enhanced CT may show classical arborising pattern of calcification in approximately 15%

4. Dynamic CT may show early rapid enhancement with delayed washout.*°

Sarcoidosis

lymphadenopathies.

1. “Cluster of black pearls” (CBP) sign has a p <0.001, 83% sensitivity, 98% specificity, 91% positive
predictive value, and 96% negative predictive value for differentiating sarcoidosis from other

2. The CBP sign was considered present when tiny round nodules each measuring 1 to 2 mm were
seen distributed uniformly within the whole or part of the lymph node.™

HIV infection 1.

Imaging differentiation is difficult with histopathological examination necessary to rule out
opportunistic infections like tuberculosis.
2. Diagnosis is confirmed by HIV ELISA or PCR study.

Connective tissue diseases

[SLE/Rheumatoid arthritis] | establishing the diagnosis.

Most of the cases will have musculoskeletal or pulmonary manifestations which may help in

Abbreviations: ADC, apparent diffusion coefficient; ELISA, enzyme-linked immunosorbent assay; HIV, human immunodeficiency virus; PCR, poly-

merase chain reaction; SLE, systemic lupus erythematosus.

can be asymptomatic in 80% of the cases with rest of them
being symptomatic.

Histopathology of lymph node in toxoplasmosis shows
markedly hyperplastic lymphoid follicles with reactive ger-
minal centers, clusters of epithelioid cells, and aggregates of
monocytoid cells.? The epithelioid cells seen single and in
clusters, are scattered throughout the cortex and paracor-
tex with encroachment by epithelioid cells on follicles and
germinal centers. The epithelioid cells do not form round
organized granulomas. No necrosis or fibrosis was seen.
Multinucleated giant cells are not part of the toxoplasmic
epithelioid proliferation.

Serological testing of toxoplasmosis is based on the pres-
ence of IgM and IgG antibodies, ideally in serial specimens
3 to 4 weeks apart. In acute stage, IgM antibodies are present
while IgG antibodies may not be detectable. Seroconversion
of IgG and IgM antibodies or a more than fourfold rise in
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IgG antibody titer in sera run in parallel also suggests acute
infection.

Toxoplasmosis can manifest as extensive lymphade-
nopathy and can mimic conditions like lymphoma or
metastasis.®> Disseminated malignancy was considered as
differential in our patient in the initial contrast-enhanced
CT study mainly because of the past history of a mucinous
pancreatic neoplasm and due to the presence of a lytic lesion
in L1 vertebrae. Mucinous tumors of pancreas are of varying
malignant potential which are treated surgically. However,
metastatic mucinous cystadenocarcinomas are very rare.

Common differential diagnosis for a patient presenting
with infra-diaphragmatic and supra-diaphragmatic lymph-
adenopathy includes:

1. Lymphoproliferative disorders like and
leukemia

2. Tuberculosis

lymphoma

© 2021. Indian Radiological Association.
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. HIV
4. Disseminated malignancies

Other rare causes include

1. Atypical lymphoproliferative disorders like Castleman’s
disease

2. Hypersensitivity syndromes

3. Connective tissue diseases

4. Other granulomatous diseases like cryptococcosis, histo-
plasmosis and cat scratch disease.

Medications causing generalized lymphadenopathy include*

. Allopurinol

. Atenolol

. Captopril

. Carbamazepine
. Cephalosporins
. Hydralazine

. Penicillin

. Phenytoin

. Pyrimethamine
. Quinine

. Sulfonamides
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Unlike cerebral toxoplasmosis, there are no definite imag-
ing features for Toxoplasma lymphadenitis. Imaging is instru-
mental in detection as well as characterization of superficial
and deep lymphadenopathy and thereby providing a reason-
able differential diagnosis (=Table 1).>1?

Imaging plays an important role in distinguishing benign
from malignant adenopathy. Ultrasound using high fre-
quency linear probes can effectively characterize superficial
lymph nodes. Features favoring malignancy include increase
in size, rounded morphology, asymmetrical cortical thicken-
ing, absence of hilum, heterogeneous echo texture, irregular
margins, and peripheral vascularity on color Doppler. Apart
from size criteria, cross-sectional imaging may show an evi-
dence of necrosis and round morphology and is better suited
for the assessment of deep lymph nodes like para-aortic and
mediastinal groups.

Reticuloendothelial system-specific MRI contrast agents
like ultrasmall paramagnetic iron oxides (USPIO) can be used
to differentiate benign from malignant lymphadenopathy.
Normal lymph nodes contain lots of macrophages which take
up USPIO nanoparticles causing T2 shortening and there by
low signal. Metastatic lymph nodes show high signal due to
the absence of macrophages.

FDGPETis currently in the forefront of nodal stagingindis-
seminated malignancies and lymphoproliferative disorders.
It utilizes the feature of lesion, aerobic glycolytic rate which
is increased in malignant lymph nodes." Semiquantitative
analysis of the metabolism is done by calculating maximum
standard uptake value (SUVmax).'* Many false positives are
described in FDG PET interpretation such as granulomatous
diseases like tuberculosis and sarcoidosis, other atypical
infections, granulation tissues surrounding tumors, radia-
tion changes, and technical factors like misregistration arti-
facts. However, SUVmax when combined with CT imaging
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features like size and attenuation can improve the overall
diagnostic accuracy.'® FDG PET is useful in discriminating
benign from malignant lymphadenopathy. However, 40%
of FDG uptake occurs in nontumor tissue and infection is
a common cause. Atypical infections like cyptococcosis
and pneumocystis can also give rise to false positive FDG
uptake.

In addition, FDG also accumulates at the sites of infec-
tion and inflammation with high target-background ratio,
because cells involved in infection and inflammation, espe-
cially neutrophils and the monocyte/macrophage are able
to express high levels of glucose transporters, especially
GLUT 1. There is significant overlap of intensity of FDG
uptake in infection/inflammation, benign tumors, and malig-
nant lesions. Both visual interpretation and semiquantitative
parameters like SUV are not convincing enough in differenti-
ating these etiologies.

Few studies have shown that dual point PET imaging
(early and delayed images) improves the accuracy of FDG PET
in this scenario. This is based on the differences in the kinet-
ics of FDG uptake between benign and malignant entities to
differentiate between the two pathologic entities. The uptake
of FDG in malignant tissues does not reach a maximum until
2 to 4 hours after FDG injection, whereas most inflamma-
tory lesions or normal tissues typically achieve maximum
uptake of the tracer within 1 hour. Malignant lesions tend to
increase in intensity between the two scans, whereas benign
lesions tend to remain stable or decrease slightly in intensity.
However, few studies could not reproduce similar results,
making this concept doubtful.'®

Treatment is indicated for toxoplasmosis (=~Table 2)!"18 in
immunocompetent patients with acute Toxoplasma infection
who have clinically significant myocarditis, myositis, hepa-
titis, pneumonia, brain lesions, or skin lesions. Treatment
also is indicated in patients with Toxoplasma lymphadenitis
accompanied by severe or persisting symptoms and in those
with active ocular disease. In immunocompetent patients,
treatment is prescribed for 3 to 4 weeks or until symptoms
have subsided, whichever is longer.

Table 2 The drug regimen for toxoplasmosis in immuno-
competent patients'®

1. | Pyrimethamine (100 mg daily for 1 or 2 d and then 25-50
mg daily) + sulfadiazine (1 g sixth hourly) + folinic acid
(10-20 mg daily)

2. | Pyrimethamine (100 mgq daily for 1 or 2 d and then 25-50
mg daily) + clindamycin (300 mg g6h) + folinic acid (10-20
mg daily)

3. | Pyrimethamine (100 mg daily for 1 or 2 d and then 25-50
mg daily) + atovaquone (1,500 mg twice daily) + folinic acid
(10-20 mg daily)

4. | Pyrimethamine (100 mg daily for 1 or 2 d and then 25-50
mg daily) + azithromycin (250-500 mg daily) + folinic acid
(10-20 mg daily)

5. | Trimethoprim - sulfamethoxasole [TMP-SMX] (5/25-10/50
mg/kg/d in divided doses)

6. | Intravitreal clindamycin (1 mg) + dexamethasone (400 pg)
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Conclusion

Generalized lymphadenopathy is a common clinical scenario
encountered by a radiologist. Purpose of imaging is to arrive
at a reasonable differential diagnosis and in differentiating
benign from malignant causes of lymphadenopathy espe-
cially when nonpalpable or deep lymph nodes are involved.
Proper understanding of the clinical history and a multimo-
dality approach can improve the diagnostic accuracy. Since
toxoplasmosis is a neglected tropical disease with variable
prevalence across India, a high index of suspicion in relevant
population can help in early diagnosis. Histopathological fea-
tures in lymph node biopsies are suggestive of toxoplasmosis
but are not diagnostic and should be combined with serol-
ogy. Toxoplasmosis presenting as generalized lymphadenop-
athy is a rare entity and may be not usually considered in
the differential of cervical adenopathy. We highlight a rare
presentation of toxoplasmosis with extensive cervical, medi-
astinal and retroperitoneal adenopathy.
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