
a self-test 

on a 

clinical 

case

For swollen 
lymph nodes, 
use the  
mnemonic 
‘PAAA’:
palpation,  
age,
area, and  
associated 
symptoms

A young woman 
with enlarged lymph nodes
A previously healthy 25-year-old woman 

 presents to her primary care physician 
with a “lump in the neck”—a painless, swol-
len area under the lower part of her left jaw 
that she noticed several weeks ago and that 
continues to enlarge. She has also noted a 
recent increase in fatigue, as well as the on-
set of generalized headaches and mild sinus 
congestion. Presumed by another physician 
to have sinusitis, she had already received a 
2-week course of an antibiotic (she could not 
recall which antibiotic), with no improve-
ment in her symptoms. She has been trying 
to lose weight and has lost 5 pounds in the 
last 4 months. She reports no fevers, chills, or 
night sweats.
 She works as a special-education teacher 
and lives in a rural area. She has not trav-
elled during the past year, inside or outside the 
United States. When she was an adolescent, 
she underwent tonsillectomy and had her wis-
dom teeth extracted. Her family has no his-
tory of hematologic dyscrasia or malignancy. 
She has two dogs, which are indoor pets, and 
she utilizes a city water supply.

1 Which of the following causes of a lump in 
the neck is most important to exclude?

 □ Viral or bacterial infection
 □ Lymphoma
 □ Oral cavity abscess
 □ Infectious mononucleosis
 □ Congenital anomaly

A lump in the neck can be broadly categorized 
as congenital, inflammatory, or malignant. 
Congenital causes include branchial cleft cyst 
(anterior to the sternocleidomastoid muscle) 

and thyroglossal duct cyst (usually in the mid-
line between the hyoid bone and the isthmus 
of the thyroid gland). Other possibilities in-
clude lipoma and, less frequently, a salivary 
gland disorder such as sialadenitis.
 A complaint of a neck lump very often 
correlates with the physical finding of lymph-
adenopathy, and a standard approach in eval-
uation should be undertaken, based on the 
mnemonic “PAAA”—ie, palpation, age, area, 
and associated symptoms.
 Palpation. In palpation of the lymph node 
group, one should note the size and tactile 
quality of the lymph nodes and assess for ab-
normal temperature, tenderness, fluctuance, 
and mobility. In general, lymph nodes larger 
than 1.5 cm by 1.5 cm are more likely to be 
of granulomatous or neoplastic origin.1 Nodes 
that are tender, warm, or fluctuant are likely 
reactive to a local infectious process; nodes 
that are firm, matted, and fixed are most char-
acteristic of malignancy; and rubbery, mobile 
nodes may represent either granulomatous 
disease or lymphoma.2

 Age helps stratify the risk of malignancy 
as an underlying cause, which is increased in 
people over age 50 presenting with lymphade-
nopathy.1 
 Area. An assessment of the extent of the 
lymphadenopathy can guide the search either 
for a cause of generalized lymphadenopathy 
or for pathology in the anatomic area drained 
by the particular lymph node group, including 
the scalp (occipital or preauricular); external 
ear (posterior auricular); oral cavity (subman-
dibular, submental); soft tissues of the face and 
neck (superficial cervical); upper respiratory 
tract and thyroid (deep cervical); and thoracic 
cavity and abdominal cavity (supraclavicular).
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 Asking the patient about occupational, 
environmental, and behavioral risk factors 
and associated signs and symptoms such as 
fever, rash, diaphoresis, unintentional weight 
loss, and splenomegaly helps to narrow the 
differential diagnosis. Common diagnoses 
to consider in the evaluation of peripheral 
lymphadenopathy are listed in Table 1.
 A viral or bacterial upper respiratory infec-
tion is one of the most common causes of cer-
vical lymphadenopathy, although this usually 
does not persist for many weeks. Mononucleosis 
more commonly involves the posterior cervi-
cal chain and is often accompanied by spleno- 
megaly. Because of the prolonged presence of 
the lump, malignancy, including lymphoma, is 
the most important of the answer choices to 
consider and rule out in a timely fashion.

 ■ InItIal physIcal examInatIon
The woman appears to be well and is in no 
acute distress. Her oral temperature is 98.1°F 
(36.7°C), blood pressure 119/72 mm Hg, heart 
rate 86 beats per minute, and respiratory rate 
18 breaths per minute.
 The head and neck appear normal. The 
nares are patent with normal mucosa and 
no visible drainage. There is no tenderness 
during palpation of the facial sinuses. The 
ear canals, tympanic membranes, orophar-
ynx, and tongue appear normal. Several 
firm, mobile, nontender lymph nodes about 
1 cm in diameter are palpable in the left 
submandibular and right supraclavicular 
area. No other occipital, submental, axil-
lary, or inguinal lymphadenopathy is noted. 
There is no overlying erythema or warmth. 
The cardiac examination is normal, and the 
lungs are clear on auscultation. The abdo-
men is soft, nontender, and nondistended, 
with no organomegaly. The skin appears 
normal, and the neurologic examination is 
normal.

 ■ InItIal laboratory tests
Results of initial laboratory tests are as fol-
lows:

• White blood cell count 5.74 × 109/L (refer-
ence range 3.70–11.00)

• Red blood cell count 4.49 × 109/L (3.90–
5.20)

• Hemoglobin 13.0 g/dL (11.5–15.5)
• Hematocrit 38.4% (36.0–46.0)
• Platelet count 210 × 109/L (150–400)
• Mean corpuscular volume 85 fL (80–100)
• Absolute neutrophil count 3.26 × 109/L 

(1.45–7.50)
• Blood urea nitrogen 8 mg/dL (8–25)
• Creatinine 0.65 mg/dL (0.70–1.40)
• Lactate dehydrogenase 146 U/L (100– 

220)
• Uric acid 4.0 mg/dL (2.0–7.0)
• Thyrotropin (thyroid-stimulating hor-

mone) 1.86 μIU/mL (0.4–5.5).
 A recent tuberculin skin test obtained as 
part of her employment screening was nega-
tive, and so was a test for antibody to human 
immunodeficiency virus (HIV), obtained re-
cently before donating plasma. A urine preg-
nancy test done in the office was also nega-
tive. A peripheral blood smear showed slight 
toxic granulation with rare reactive lympho-
cytes.

table 1

differential diagnosis 
of peripheral lymphadenopathy

infections 
Bacterial: sinusitis, otitis externa, cellulitis, abscess, 
   tonsillitis, pharyngitis, cat-scratch disease 
Viral: Epstein-Barr virus, cytomegalovirus, human immunodeficiency 
   virus, common respiratory viruses 
Fungal: sporotrichosis, cryptococcosis 
Mycobacterial: tuberculosis 
Parasitic: toxoplasmosis

immunologic conditions 
Sarcoidosis, systemic lupus erythematosus

neoplasms 
Primary hematologic malignancy: Hodgkin lymphoma, 
   non-Hodgkin lymphoma 
Melanoma or squamous cell skin cancers 
Oropharyngeal tumor: submental, submandibular, cervical 
Upper-airway tumor: cervical, supraclavicular 
Breast cancer (axillary) 
Esophageal, lung, or intrathoracic tumor (right supraclavicular) 
Intraabdominal tumor (left supraclavicular, Virchow node) 
Inguinal tumor (vulvar or penile cancer)

Miscellaneous conditions 
Castleman disease 
Histiocytic necrotizing lymphadenitis (Kikuchi-Fujimoto disease) 
Foreign body, including silicone breast implant
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2 Which test would provide the greatest di-
agnostic yield at this point?

 □ Needle aspiration biopsy of lymph node
 □ Excisional lymph node biopsy
 □ Polymerase chain reaction (PCR) testing 

 for HIV
 □ Antistreptolysin-O (ASO) titer

Because of the persistent enlargement of the 
patient’s lymph nodes despite several weeks of 
antibiotic treatment, and because submandib-
ular and supraclavicular nodes were involved, 
excisional lymph node biopsy would be the 
best of these choices to evaluate for malignan-
cy. Compared with needle aspiration biopsy, 
it is the gold standard, preserving the nodal 
architecture and providing ample tissue for 
immunostaining and additional studies.
 Needle aspiration biopsy is safe, inex-
pensive, and easy to do and can be useful in 
situations of limited resources, but it does not 
reliably distinguish between a reactive and a 
neoplastic process.1 Its collection and inter-
pretation are highly variable and personnel-
dependent, and its sensitivity for detecting 
lymphoma is reported to be as low as 7.1% 
(95% confidence interval 0.9% to 23.5%).2

 An acute retroviral syndrome can cause ad-
enopathy, especially before seroconversion is 
evident, but it is usually associated with an in-
fluenza-like illness and monocytosis. Although 
this patient had no apparent risk factors for 
HIV, ordering PCR testing for HIV is also an 
important step when the clinical situation is 
suggestive. In the absence of an abnormal-ap-
pearing oropharynx, tonsillar exudate, or high 
fever, the pretest probability of streptococcal 
pharyngitis is low, and an ASO titer is unlikely 
to be diagnostic in this case.

 ■ case contInued: bIopsy performed

An incisional lymph node biopsy was ob-
tained (Figure 1). 

3 Which can confirm the suspected diag-
nosis?

 □ Tissue culture
 □ Test for immunoglobulin (Ig) G and IgM 

 antibodies to Toxoplasma gondii
 □ Serum PCR testing for T gondii
 □ T gondii IgG avidity testing

 ■ dIagnosIs of toxoplasmosIs

In this patient, acute toxoplasmosis was sus-
pected based on recognition of the morpho-
logic triad seen in Toxoplasma lymphadeni-
tis—ie, follicular hyperplasia, abundance of 
monocytoid cells, and clusters of epithelioid 
lymphocytes.3,4

 Detection and measurement of IgM an-
tibodies against T gondii is the most widely 
used serologic test for acute toxoplasmosis 
and is often considered the reference stan-
dard among the most common commercially 
available agglutination screening assays. It 
has a sensitivity between 93.7% and 100% 
and a specificity of 97.1% to 99.2%.5 Confir-
mation is generally done with enzyme-linked 
immunoassay or chemiluminescent-based 
tests, which can detect lower levels of IgG 
and IgM.5

 A positive serum IgG confirms serocon-
version but by itself cannot distinguish be-
tween acute and chronic infection, although 
it is commonly obtained in conjunction with 
IgM levels.6 Since both IgG and IgM can be 
elevated months after initial infection, se-

Gardening 
can expose 
humans to 
oocysts in 
contaminated 
water and soil

Figure 1. The lymph node biopsy specimen showed fol-
licular hyperplasia (solid arrow), monocytoid B-cell hyper-
plasia (dashed arrow), and increased epithelioid histiocytes 
(arrowheads). This is a morphologic triad characteristic of 
Toxoplasma gondii lymphadenitis. There was no evidence 
of a clonal B-cell population or malignant neoplasm 
(hematoxylin and eosin, × 100).
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rum IgA and IgE levels can more accurately 
suggest the timing of infection if clarification 
is needed.6,7 In addition, IgG avidity testing 
can distinguish acute infection from chron-
ic infection: a high avidity index suggests 
the acute infection occurred at least 3 to 5 
months ago, whereas the avidity index may 
be low or zero if acute infection occurred 
within the past 4 weeks.7 The sensitivity of 
avidity testing is 91.3% to 94.4%, and the 
specificity 87.8% to 98.5%.7

 Serum PCR testing for T gondii is useful 
when toxoplasmosis is suspected in patients 
whose immune system may not be able to 
mount an adequate antibody response or in 
patients in the hyperacute phase of infection, 
even before a detectable antibody response 
can be formed.8,9 However, because of limi-
tations of equipment, expertise, and overall 
cost, this method is not universally available. 
Additionally, blood cultures and PCR testing 
or tissue culture of pathologic specimens can-
not routinely be relied on for diagnosis, as of-
ten the burden of microorganisms present in 
these specimens is low. When positive, culture 
specimens may yield bradyzoites or tachyzo-
ites, but only after considerable latency of 
many days to weeks.10

how people acquire acute toxoplasmosis
T gondii is an obligate intracellular protozoan 
parasite. Sexual replication of the organism 
takes place within the intestines of cats (the 
definitive host), with subsequent excretion of 
infective oocysts in feces.11 These hardy oocysts 
can contaminate soil or water supplies and can 
survive for months, depending on ambient 
temperature and humidity. Ingestion of oocysts 
can lead to infection of a variety of mammals, 
including sheep, pigs, chicken, and cattle.
 Infection in humans can occur with con-
sumption of raw or undercooked foods con-
taminated with oocysts, and inadequate hand-
washing and poor kitchen hygiene substantially 
increase the risk of infection.12 Activities such 
as gardening can expose humans to oocysts in 
contaminated water and soil. In addition, di-
rect contact with cat feces, such as when clean-
ing the litterbox, is a known exposure risk. Ver-
tical transmission can manifest as congenital 
toxoplasmosis in a fetus when transmitted from 
an infected pregnant mother.

 Eating raw or undercooked food is consid-
ered to be the greatest risk factor for acquired 
toxoplasmosis and is believed to be respon-
sible for about 50% of all cases.12 However, in 
pooled data from 14 case-control studies, no 
clear risk factor for Toxoplasma infection could 
be identified in up to 60% of affected people, 
leading many experts to believe contaminat-
ed water may play a larger role in acquisition 
than previously surmised.12

 Toxoplasma cysts have a predilection for 
muscle and neural tissue, resulting in myositis, 
myocarditis, encephalitis, and chorioretinitis. 
Severe systemic manifestations are seen in 
people with impaired T-cell immunity, such 
as those with HIV infection and acquired im-
munodeficiency syndrome; or hematologic 
malignancy; in recipients of solid-organ trans-
plants; or in people taking corticosteroids or 
cytotoxic drugs. Congenital infection can re-
sult in stillbirth, microcephaly, developmental 
delay, or deafness in the developing fetus and 
is an important cause of infant morbidity and 
death worldwide.13

 Infection in immunocompetent people is 
usually asymptomatic.14 However, up to 20% 
of immunocompetent patients develop symp-
toms that tend to be nonspecific and include 
muscle aches and lymphadenopathy, and 
these are often mistaken for an influenza-like 
illness.14,15 Other symptoms include malaise, 
fevers, night sweats, pharyngitis, abdominal 
pain, hepatosplenomegaly, maculopapular 
rash, and atypical lymphocytosis (less than 
10% of peripheral blood).11 The most com-
mon physical manifestation of acute toxo-
plasmosis is isolated cervical lymphadenopa-
thy, although any lymph node group can be 
affected.14 Lymph nodes are not fixed or mat-
ted and generally are neither tender nor sup-
purative.16

4 What is the correct treatment strategy for 
acute toxoplasmosis in this case?

 □ Symptomatic treatment only
 □ Trimethoprim 160 mg and  

 sulfamethoxazole 800 mg daily
 □ Combination of atovaquone  and  

 clindamycin 
 □ Combination pyrimethamine, 

 sulfadiazine, and folinic acid

Her fatigue 
gradually 
resolved over 
the next year 
without 
antimicrobial 
treatment
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 ■ treatment and prognosIs 
of acute toxoplasmosIs

No antimicrobial treatment is required for 
most immunocompetent patients. Symp-
toms are self-limited and resolve within 1 to 
2 months in 60% of patients.14 A substantial 
proportion of patients—25%—will have lin-
gering symptoms at 2 to 4 months, and some 
(10%) can have mild symptoms for 6 months 
or longer.16

 Symptomatic treatment with analgesics 
such as nonsteroidal anti-inflammatory drugs 
(NSAIDs) is appropriate.
 Immunocompromised and critically ill 
patients and those with ocular manifesta-
tions require combination therapy with py-
rimethamine, sulfadiazine, and folinic acid.17 
Trimethoprim-sulfamethoxazole is effective as 
prophylaxis against T gondii infection in im-
munocompromised patients at a dosage of 160 
mg trimethoprim/800 mg sulfamethoxazole 
daily, but it is also an alternative for treatment 
at higher dosages (5 mg/kg trimethoprim and 
25 mg/kg sulfamethoxazole twice daily). 
 Atovaquone and clindamycin can be used 
in sulfa-sensitive patients17 and also in those 
with latent toxoplasmosis for better penetra-
tion of tissue cysts. Corticosteroids are used as 
adjuncts in those with ocular involvement.
 Spiramycin is the treatment of choice in 

pregnant women and can be given through-
out the pregnancy.17,18 A recent comparative 
study by Hotop et al18 reported a reduction in 
the rate of fetal transmission (1.6% vs 4.8%) 
when spiramycin was given from the time of 
diagnosis through the 16th week of pregnancy, 
followed by a minimum of 4 weeks of combi-
nation therapy with pyrimethamine, sulfadia-
zine, and folinic acid.18

 ■ case concluded

Serologic testing was positive for IgM and IgG 
antibodies to T gondii, which suggested sub-
acute infection. The patient received no an-
timicrobial therapy and her lymphadenopathy 
eventually resolved. Her generalized fatigue 
gradually resolved over the next year without 
antimicrobial treatment.
 A thorough re-review of potential expo-
sures was done at subsequent office visits to 
help elucidate how she may have acquired the 
infection. She recalled no recent exposure to 
cats or rodents, nor consumption of raw meat. 
We could only suppose that there may have 
been inadvertent exposure to oocyst-contain-
ing soil or water or to undercooked meat prod-
ucts. Thus, the diagnosis of acute toxoplasmo-
sis should be kept in mind in the evaluation 
of lymphadenopathy, even in the absence of a 
clear history of exposure.	 ■
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