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Abstract

Peripheral lymph nodes, located deep in the subcutaneous tissue,
clean antigens from the extracellular fluid. Generally, a normal
sized lymph node is less than one cm in diameter. Peripheral
lymphadenopathy (LAP) is frequently due to a local or systemic,
benign, self-limited, infectious disease. However, it could be a
manifestation of underlying malignancy. Seventy-five percent
of all LAPs are localized, with more than 50% being seen in
the head and neck area. LAP may be localized or generalized.
Cervical lymph nodes are involved more often than the other
lymphatic regions. Generally, it is due to infections, but most
of the supraclavicular lymphadenopathies are associated with
malignancy. Based on different geographical areas, the etiology
is various. For example, in tropical areas, tuberculosis (TB) is
a main benign cause of LAP in adults and children. Complete
history taking and physical examination are mandatory for
diagnosis; however, laboratory tests, imaging diagnostic methods,
and tissue samplings are the next steps. Tissue diagnosis by fine
needle aspiration biopsy or excisional biopsy is the gold standard
evaluation for LAP.
We concluded that in patients with peripheral LAP, the patient’s
age and environmental exposures along with a careful history
taking and physical examination can help the physician to request
step by step further work-up when required, including laboratory
tests, imaging modalities, and tissue diagnosis, to reach an
appropriate diagnosis.
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Introduction
The human body has about 600 lymph nodes.1 Spleen, tonsils,
adenoids, and Peyer's patches are parts of the lymphoid tissue, and
their role is to clean antigens from the extracellular fluid. Peripheral
lymph nodes are those which are located deep in the subcutaneous
tissue and can be palpated if any process causes them to enlarge.
Lymphadenopathy (LAP) is the term to describe the conditions in which
lymph nodes become abnormal in size, consistency, and number.
A normal sized lymph node is usually less than one cm in
diameter. Of course, there are exceptions in lymph nodes in
different regions and at different ages have different sizes. For
example, some authors have proposed that an inguinal lymph node
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size up to 1.5 cm should be considered normal,
while the normal range for the epitrochlear nodes
is up to 0.5cm.2 In general, normal lymph nodes
are larger in children (ages 2-10), in whom a size
of more than 2 cm is suggestive of a malignancy
(i.e., lymphoma) or a granulomatous disease
(such as tuberculosis or cat scratch disease).3
It is important to take a careful history to
consider a variety of disorders, which may be
a clue to the underlying disorder. It might be a
usual self-limited infection in younger adults or a
malignancy in older patients. Based on different
geographical areas, the etiology varies. For
example, tuberculosis (TB) is the most common
cause of cervical LAP in endemic areas such
as Africa.4-8 Nonetheless, in a large number of
studies, the most common benign etiologies are
non-specific reactive changes in lymph nodes.9-11
Despite the low prevalence of malignancy
among patients with LAP, it remains to be the main
concern of both patients and physicians. Studies
have shown that its prevalence is less than one
percent among patients with unexplained LAP in
general practice.12
Several aspects in the diagnosis of LAP
should be considered. In most cases, further
investigation is not required as the cause
is obvious on primary evaluation (such as
infection). In unexplained conditions, laboratory
tests, imaging studies, and tissue biopsy are
recommended. Imaging can identify the size
and distribution of the node more accurately
than can physical examination. Ultrasound is
a noninvasive method to assess lymph nodes
in superficial regions like the neck.13 Computed
tomography (CT) is useful to determine LAP in
the thorax or abdominopelvic cavity.14,15 Tissue
diagnosis by fine needle aspiration biopsy or
excisional biopsy is the gold standard evaluation
for LAP.16
Several articles have discussed the
appropriate approach to the diagnosis and
management of LAP. In this article, we discuss
various aspects of peripheral LAP and describe
how a physician can approach it. In order to
provide a comprehensive review of various
aspects of peripheral LAP, we performed
comprehensive literature search and review
through electronic databases, including
PubMed, Elsevier, Scholar Google, IranMedex,
and Scientific Information Database (SID), using
"peripheral lymphadenopathy”, “localization”,
“benign”, “malignant”, and “diagnosis” for articles
published between 1984 and 2011.
Epidemiology
In tropical areas, TB is a main benign cause of LAP
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in adults and children.4,5,17,18 In patients with TB,
the assessment of the human immunodeficiency
virus (HIV) is advised because it increases the
incidence of extrapulmonary TB to more than
50%.19-21 Infectious mononucleosis affects patients
of all ages; however, it is more frequent before
adolescence. Approximately over 90% of adults all
over the world are seropositive for this viral disease,
although only 25-30% of them have become
clinically ill.14,22
In general practice, less than one percent of
patients with LAP have malignant disease,12 often
due to leukemia in younger children and Hodgkin's
disease in adolescents.23 It has been reported
that the prevalence of malignancy is 0.4% in
patients under 40 years and 4% in those over 40
years of age in the primary care setting.14 The
prevalence rises to 17% in referral centers15 and
soars to 40-60% in highly suspicious patients.14
Be that as it may, the location of LAP changes
the possibility of malignancy.
Hodgkin's disease is rare before 10 years
old and a small male dominance is present,
especially in childhood. The Epstein-Barr virus
infection in combination with immune deficiency
is a risk factor for increasing Hodgkin's disease,
particularly in less-developed countries and
low socioeconomic conditions. Non-Hodgkin's
lymphoma, the fourth common worldwide
malignancy in males with a frequency of 6.1%,24
is another cause.
History Taking
Taking a complete history of the patient is necessary
to determine the etiology of LAP. Age, time of
presentation, duration of symptoms, underlying
diseases, and circumstances in which LAP was
detected are of great value. Furthermore, a history
of exposure to animals, ingestion of certain drugs
and foods, risky behaviors, and history of recurrent
infection and immunodeficiency can help the
diagnosis.
A history of environmental exposure to tobacco,
alcohol, and ultraviolet radiation increases the
suspicion of the metastatic carcinoma of the
internal organs, head, and neck as well as skin
malignancies. Immune deficient patients, like
those with AIDS, have wide differential causes
of LAP and malignancies like Kaposi’s sarcoma;
however, non-Hodgkin's lymphoma should
always be taken into consideration.16
A family history of malignant disorders
may raise the physician’s suspicion to distinct
etiologies of LAP such as breast carcinomas,
melanoma, and dysplastic nevus syndrome.16
Also, if LAP lasts less than two weeks or over
one year without increasing in size, the probability
159
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of malignancy is quite low.16
Related Symptoms and Signs
A recent upper respiratory infection can cause
cervical LAP, which is usually self-limited. A triad of
moderate to high fever, pharyngitis, and moderately
tender lymph node with splenomegaly (>50%)
characterizes classic infectious mononucleosis.25
Cytomegalovirus, toxoplasmosis, HIV, and human
herpes virus type 1 can cause mononucleosis-like
syndrome.25 The typical symptoms of toxoplasmosis
are flu-like symptoms, with a single swollen cervical
lymph node.14,16 HIV in the acute phase presents
with mononucleosis-like syndrome. Its presentation
consists of fever, fatigue, pharyngitis, rash, malaise,
arthralgia, and LAP, which appear 2-6 weeks after
exposure to the HIV virus.26,27
A recent travel to an endemic area or
exposure to an infected patient with TB along
with painless, gradually progressive, single or
matted lymph nodes can suggest mycobacterium
TB involvement.28 The coexistence of LAP and
symptoms like arthralgia, muscle weakness,
unusual rash, and anemia may direct the diagnosis
of autoimmune diseases, including rheumatoid
arthritis, systemic lupus erythematous, and
dermatomyositis.1,16 On the other hand, whenever
dermatomyositis is diagnosed, the underlying
malignancy should be ruled out.
Significant fever, night sweats, and
unexplained weight loss (more than 10% in
less than 6 months) are the “B symptoms” of
lymphoproliferative disorders, but they may also
be seen in TB or collagen vascular diseases.29
Petechiae and purpura associated with
LAP and splenomegaly may be detected in
acute leukemias.30 Pain may occur in involved
nods with Hodgkin's disease following alcohol
consumption. 29 Generalized pruritus is a
concerning symptom because it manifests in 30%
of patients with Hodgkin's disease31 and 10% of
patients with non-Hodgkin's lymphoma.32
Physical Examination
All patients with LAP should undergo a complete
and systematic physical examination. Any palpable
lymph node should be evaluated for its location,
size, consistency, fixation, and tenderness.
Location
Determining whether LAP is localized or
generalized makes the differential range narrower.
An enlarged node in a lymphatic-rich region
mostly presents a local disease. The presence of
a red lymphangitic streaking (lymphangitis) may
be detected in a localized infection.33
160

Nodes that are associated with malignancy
tend to involve several groups of nodes. 34
LAP in the supraclavicular area has the
highest risk of malignancy; this risk is 90% in
patients more than 40 years old and 25% in
those under 40 years old.12 The Virchow node,
in the left supraclavicular area, suggests intraabdominal malignancies (e.g., gastric carcinoma),
while in the right side suggests intra-thoracic
malignancies.
Size
It is suggested that palpable supraclavicular,
iliac and popliteal nodes, epitrochlear greater
than 0.5cm, and inguinal nodes larger than 1.5
cm are abnormal.16 The nodes in other areas are
considered as abnormal if their diameter exceeds
one cm.2 However, there is no uniform nodal size
at which the greater diameter can raise suspicion
of a neoplastic etiology.
Pain and Tenderness
Pain and tenderness on a lymph node is a
non-specific finding. It is typically due to infection.
In some cases, pain is induced by hemorrhage
into the necrotic center of a neoplastic node,
immunologic stimulation of pain receptors, or
rapid tumor expansion.12
Consistency
Acute inflammation by infiltrating the node
may make it more consistent, with concomitant
tenderness due to the tension on the capsule.
Chronic inflammation also leads to fibrotic
changes, making the node hard in palpation.
Stony-hard and painless nodes are usually signs
of metastatic cancer or granulomatous disease.
Firm and rubbery nodes can imply lymphoma.
Matted lymph nodes are described when a
group of nodes are conglomerated. They can
be either due to benign (mycobacterial infection
and sarcoidosis) or malignant (lymphoma and
metastatic carcinoma) disorders.1,16,35
Mobility
LAPs resulting from infections and collagen
vascular diseases are usually freely movable in
the subcutaneous region. Rubbery mobile nodes
are associated with lymphoma. Nodes that are
associated with malignancy are often fixed to the
skin or surrounding tissues.36,37
Organomegaly (especially splenomegaly) is
sometimes associated with LAP, as in infectious
mononucleosis, acute lymphoma, Hodgkin's disease,
non-Hodgkin's lymphoma, and sarcoidosis.29
Skin should also be examined for unusual
lesions suggesting malignancy such as melanoma,
and for traumatic lesions that potentially can be
Iran J Med Sci Supplement March 2014; Vol 39 No 2
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an inoculation site for microbial germs.
Classification and Etiology
Seventy-five percent of all LAPs are localized, and
more than 50% are detected in the head and neck
area. They are often caused by a specific pathology
in the region of the lymphatic drainage, which can be
diagnosed without additional assessment. Twentyfive percent of LAPs are generalized and are often
a sign of a significant systemic underlying disease.14
There are a variety of etiologies which can lead
either to localized or generalized LAP (table 1).16,29,36
Localized Adenopathy
Cervical lymph nodes are involved more often than
are other lymphatic regions. They also have an
extensive range of differential diagnoses, making
the approach more important. Bacterial or viral
infection of the face, nasopharynx, or oropharynx
is the most common cause of cervical LAP.38
Generalized LAP caused by viruses like EbsteinBarr Virus and cytomegalovirus, may also present
with acute bilateral cervical lymphadenitis.39 Acute
pyogenic lymphadenitis, usually due to skin infection
by Staphylococcus aureus or pharyngitis by group A
Streptococci, is more common in children. TB also
involves the cervical lymph node in 60% to 90% of
cases;21 they are firm and non-tender and are known

as atypical TB.21 Cat scratch disease, also known
as sub-acute regional lymphadenitis, is caused by
Bartonella henselae, a Gram-negative bacterium.
LAP is seen in more than 80% of these patients.40
Hodgkin's disease, non-Hodgkin's lymphoma, and
squamous cell carcinoma of the head and neck and
metastatic carcinomas are common malignancies
in the cervical region.16,41 Papillary and follicular
thyroid cancer and nasopharyngeal carcinomas can
also involve and metastasize to the cervical lymph
nodes.38 Clinical cervical LAP has been found in
15-30% of the cases of papillary thyroid carcinoma.42
Supraclavicular LAPs, associated with
malignancy in all ages, should always be
investigated even in children. The right
supraclavicular lymph nodes drain the
mediastinum, lungs, and esophagus, while the
left nodes drain the gastrointestinal tract and
genitourinary tract, which can be involved with the
malignancy of these organs. Hodgkin's disease,
non-Hodgkin's lymphoma, breast carcinoma,
mycobacterial, and fungal infections can also
involve the lymph nodes of this region.29
Axillary LAP is most commonly non-specific
or reactive.16 The anterior and central axillary
lymph nodes may be palpable due to breast
cancer metastasis even before the main lesion is
detected. Hodgkin's disease and non-Hodgkin's
lymphoma are seldom seen solely in the auxiliary
nodes.16 Cat scratch disease also is a common

Table 1: Differential Diagnosis of Peripheral Lymphadenopathy
Localized Peripheral
Lymphadenopathy
Infections:
Viral: Upper respiratory tract infections, mononucleosis, herpes virus, coxsackie
virus, cytomegalovirus, HIV
Cervical
Bacterial: Staphylococcus aureus, Streptococcus pyogenes (group A),
mycobacterium, dental abscess, cat scratch disease
Malignancy: Hodgkin's disease, non-Hodgkin's lymphoma , thyroid cancer,
squamous cell carcinoma of the head and neck
Malignancy: Abdominal/thoracic neoplasm, thyroid cancer, Hodgkin's disease, nonHodgkin's lymphoma, breast carcinoma
Supraclavicular
Infections: Mycobacterial, fungal
Infections: Staphylococcal and Streptococcal skin infections, cat scratch disease,
sarcoidosis
Axillary
Malignancy: Breast cancer, lymphomas, luekemias
Benign Reactive Lymphadenopathy
Infections: Sexually transmitted disease, cellulitis
Inguinal
Malignancy: Lymphomas, squamous cell carcinoma of the penis and vulva,
metastatic melanoma
Generalized Peripheral
Lymphadenopathy
Infections
Mononucleosis, HIV, miliary tuberculosis, typhoid fever, syphilis, plague
Malignancy
Lymphomas, acute leukemias
Autoimmune Disorders
Systemic lupus erythematosus, rheumatoid arthritis, Sjögren’s syndrome,
sarcoidosis
Drug Reactions
Phenytoin, Allopurinol, Atenolol
Lipid Storage Diseases
Gusher's disease, Neiman-Peak
The data of the table are derived from references cited in the text.
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cause of axillary LAP.40
Benign reactive inguinal LAP is seen in
patients who walk barefooted outdoors. Localized
LAP is typically caused by infection and is due
to sexual transmitted diseases (herpes simplex
virus, gonococcal infection, syphilis, chancroid,
granuloma inguinale, and lymphogranuloma
venereum). Malignancy rarely presents itself
only in the inguinal lymph nodes. Occasionally,
Hodgkin's disease, non-Hodgkin's lymphoma,
melanoma, and squamous cell carcinoma of the
penis, vulva, and anus can involve the lymph
nodes of this region.16
Generalized Adenopathy
The etiology of generalized adenopathy may
sometimes overlap with localized LAP (table 1)16,29,36
and almost always indicates an underlying disease.
Some important and common causes are as follows:
The Epstein-Barr virus typically involves the
bilateral posterior cervical, axillary, and inguinal
lymph nodes, distinguishing it from the other
causes of pharyngitis. LAP appears in the first
week of exposure and then gradually subsides
over two to three weeks. Low-grade fever, fatigue,
and prolonged malaise are the other symptoms.25
HIV infection is frequently associated with
generalized LAP. It may also increase the risk
of TB. The HIV initially involves the cervical,
auxiliary, and occipital nodes and is not tender.43
In this situation, lymph nodes enlargement
lasts more than 2-3 months.14 Drug reaction
is characterized by fever, rash, arthralgia, and
generalized LAP.16,29
Generalized lymph node enlargement is a
common and is usually a non-specific aspect of
systemic lupus erythematosus. It is frequently
detected in the cervical, axillary, and inguinal
regions. Whereas lymph node necrosis is the
characteristic histological finding, reactive
follicular hyperplasia is the most frequent
histopathologic finding in lymph node lesions in
systemic lupus erythematosus patients.44
Generalized LAP is rarely seen in
malignancies; however, it is usually seen in nonHodgkin's lymphoma, whereas Hodgkin's disease
is distinguished by the localized involvement of
the lymph nodes.30
Differential Diagnosis
Three models are available to categorize peripheral
LAP.
1) Using the acronym "CHICAGO" helps to
consider all causes.29
C→Cancers: Hematologic malignancies:
Hodgkin's disease, Non-Hodgkin's lymphoma,
162

Leukemia
Metastatic: Breast tumor, Lung, Kidney, others
H→Hypersensitivity syndromes: Serum
sickness, Drugs
I→Infections: Viral (Epstein-Barr virus,
cytomegalovirus, HIV), Bacterial (TB,) Fungal,
Protozoan, Rickettsial (Typhus), Helminthes
C→Connective Tissue disorders: Systemic
lupus erythematosus, Rheumatoid arthritis,
Dermatomyositis
A→Atypical lymphoproliferative disorders:
Castleman’s Disease, Wegener
G→Granulomatous:
Histoplasmosis,
Mycobacterial infections, Cryptococcus,
Berylliosis, Cat scratch disease, Silicosis
O→Others
2) Using the letters of alphabet, although it
makes the categorization too long.29
3) Using the region of lymph node enlargement
and its localization provides useful information
about causes.29
Diagnostic Approach
Following comprehensive history taking and
physical examination, the existing algorithm (figure
1) can guide the physicians for a further evaluation
of patients with peripheral LAP.1,14,16
Laboratory Diagnostic Methods
If more work-up is needed, the first step is to
obtain complete blood count (CBC).
In bacterial pharyngitis, a throat culture
or rapid antigen detection tests is helpful.
Lymphocytosis (>50% of leukocytes) with the
presence of at least 10% atypical lymphocytes
and a positive serologic test of the EpsteinBarr virus are typical laboratory findings in the
Epstein-Barr virus involvement.14 However, the
presence of atypical lymphocytes in a peripheral
blood smear can be due to acute leukemia,35
which mandates further evaluations such as
bone marrow biopsy.16Anti-cytomegalovirus IgM
antibodies or cytomegalovirus polymerase chain
reaction (PCR) are laboratory tests for diagnosing
cytomegalovirus.14 Anti-HIV antibodies reach
detectable levels about two weeks after infection,
and HIV PCR can be helpful in this phase.14
IgM toxoplasma antibody is the diagnostic
serologic test for the acute phase infection of
toxoplasmosis.1
If autoimmune diseases are suspected, CBC,
antinuclear antibody, dsDNA antibody, ESR,
and rheumatoid factor and complement level
should be checked. Lymphocytosis can be seen
in leukemia, autoimmune disorders, EpsteinBarr virus, cytomegalovirus, and TB. Increased
neutrophil count in CBC is detected in acute
Iran J Med Sci Supplement March 2014; Vol 39 No 2
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bacterial infection. An extreme increase in the total
number of leukocytes (more than 50000 WBC/
mm3) is a leukemoid reaction. It can be found
in response to an infection (such as acquired
immune deficiency syndrome), inflammation, and
rarely in myeloproliferative disorders (i.e., chronic
myelocytic leukemia).45
The existence of anemia (or other cytopenias)
implies a significant underlying illness.35
Leukemia, HIV, and systemic lupus erythematous
may be accompanied by pancytopenia. Full
blood count with hemogram, ESR, CRP, and
LDH are helpful in diagnosing malignancies and
autoimmune processes.
Since thorough history taking and physical
examination can lead to request for further
work-up, figure 1 shows a step-by-step
evaluation of and approach to patients with

peripheral LAP.1,14,16
Imaging
Imaging can identify node characteristics more
accurately than can physical examination.
Ultrasonography is a useful imaging tool in the
assessment of the number, size, site, shape,
margins, and internal structure in patients with
peripheral LAP, whereas CT scan and magnetic
resonance imaging (MRI) are more useful in the
evaluation of the thoracic and abdominopelvic cavity
and their accuracy mainly depends on the size of
the lymph nodes.13,46 Color Doppler ultrasonography
has been used in the assessment of lymph node
enlargement since the beginning of the 1970s.47,48
It can evaluate the vascular pattern, displacement
of vascularity, vascular resistance, and pulsatility

Figure 1: Algorithm for the diagnosis and evaluation of patients with peripheral lymphadenopathy. The data of the algorithm are
derived from references cited in the text.
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index. Hence, it can distinguish between an old LAP
and a recent LAP that is still active.49-51 A normal or
reactive node is usually oval with a hilum, whereas
metastatic and lymphomatous lymph nodes
generally emerge as round lesions.46,52 Several
studies have indicated that a low long axis to short
axis of lymph nodes (L/S ratio) is a significant sign
of lymphoma and metastatic cancer.50,53-55
Steinkamp HJ et al.56 detected the L/S ratio
less than 2 was indicative of metastatic lymph
nodes with 95% accuracy. But there is not any
cut-off value for distinguishing the exact cause.
Therefore, the L/S ratio is one of the parameters
in the evaluation of lymph nodes and as such
should be considered with other findings to
reach a diagnosis.51 Metastatic nodes are
often hypoechoic50,51,57,58 in comparison to the
adjacent tissues. The absence of hilum has been
reported in 76-96% of malignant nodes.46,59,60 The
ultrasonographic characteristics of benign and
neoplastic LAPs are summarized in table 2.46,56,61
The resistive index and the pulsatility index,
vascular resistance indices measured by spectral
Doppler ultrasound, are useful to distinguish
malignant from benign node disorders. Some
studies have reported that malignancies in
nodes tend to have a higher resistive index
(>0.8) and pulsatility index (>1.5) than do reactive
nodes.47,61,62 However, other reports have posited
that metastatic nodes have lower or similar
vascular resistance compared with benign
nodes.50,63 According to these various reports,
the role of vascular resistance in the assessment
of LAP is still controversial.
Some studies have suggested using patterns
of vascular distribution within the nodes to
distinguish benign from malignant nodes.64-66
Normal nodes usually have hilar vascularity.
Reactive nodes tend to have more prominent
hilar vascularity due to an increase in the blood
flow.61,67Metastatic lymph nodes often have a
peripheral perfusion pattern and abnormal hilar
structure.53,66,68
In ultrasound assessment, microcalcification
may be detected in 50-69% of the cases of
papillary thyroid carcinomas.53 Microcalcification
in metastatic axillary nodes is rare, but it strongly
suggests breast cancer.46 Multiple lymph nodes,

fusion tendency, and strong internal echoes (due
to calcification) are the ultrasound characteristics
of tubercular lymphadenitis.51,69
Tissue Diagnosis
Tissue diagnosis is the gold standard in the
evaluation of LAP. Fine needle aspiration
cytology (FNAC) is a simple and safe procedure
and is proved to be accurate in the diagnosis of
reactive hyperplasia, infections, granulomatous
lymphadenopathies, lymphomas, and metastatic
malignancies. It is most helpful when looking for
the recurrence of a previously diagnosed cancer. It
is easily performed in both inpatient and outpatient
settings and yields results promptly.70 The accuracy
of diagnosing metastatic carcinoma in lymph nodes
by FNAC is 82-96%.71-73 Using ancillary techniques
like immunohistochemistry and flow cytometry
improves the accuracy of FNAC for the diagnosis of
lymphomas.74 FNAC has the maximum sensitivity
and specificity for detecting metastatic cancers.
Prasad et al.72 reported sensitivity of 97% and
specificity of 98.9% in diagnosing metastatic lymph
node by FNAC. The most important limitations of
FNAC are inadequate specimen75 and high rate
of false-negative diagnoses in Hodgkin's disease
and incomplete classification of non-Hodgkin's
lymphoma.70
In patients suspected of LAP resulting
from skin neoplasms (such as squamous cell
carcinoma or melanoma), biopsy of the skin
lesion is helpful.16
Ultrasonography-guided FNAC gives more
precise information than does blinded FNAC
because it guides the needle to the most
suspicious area of the lymph node. Whenever
physical examination and imaging techniques
suggest malignancy, ultrasonography-guided
FNAC can identify metastasis in the lymph node.76
Core needle biopsy, as another tissue
diagnosis method, provides more specimen
from the tissue than does FNAC. If an imaging
technique guides the procedure, the results will be
more accurate, and it may prevent unnecessary
excisional biopsy.77 The accuracy of image-guided
core needle biopsy in diagnosing lymphoma has
been reported in the range of 76-100%.41,78-84

Table 2: Ultrasonographic Criteria of Benign and Neoplastic Lymphadenopathy
Blood Flow
L/s
Internal
PI***
Shape
Border
Hilum
RI**
Distribution
Ratio*
Echogenicity
Benign
PresentLow<0.8
Hilar
ovoid
various
High>2
Isoechoic
<1.5
Disorders
Normal
Peripheral or
Neoplastic
Low<2
Hypoechoic
Absent
High> 0.8
>1.5
Round
sharp†
miscellaneous
Disorders
*Long axis to short axis (L/S); **Resistive index (RI); ***Pulsatility index (PI); †In matted lymph nodes, the border is not sharp.
The data of the table are derived from references cited in the text.
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Percutaneous image-guided core needle
biopsy is a safe and useful method for the diagnosis
and classification of malignant lymphomas
presenting with enlarged peripheral lymph nodes
and superficial masses. It can be used as the first
step for tissue sampling in a patient suspicious
of lymphomas.41,80 Nevertheless, its strength for
the diagnosis of lymphoma is still controversial
and excisional biopsy of enlarged lymph nodes
is regularly recommended as the gold standard
procedure.85,86
Several approaches have been developed
to recognize which patient with peripheral LAP
needs excision biopsy. Vassilakopoulos et al.87
evaluated 475 patients older than 14 years old
with LAP. They found that 6 variables among
23 examined clinical covariates independently
predicted the need for lymph node biopsy,
including age above 40 years, lack of tenderness
on the lymph node, lymph node size, generalized
pruritus, supraclavicular location, and hard
texture of the lymph node. Ninety-six percent of
the patients who needed biopsy were properly
categorized by this model.
Oliver S. Soldes et al.34 suggested that some
parameters increased the risk of malignancy in
children more than 8 years old; these parameters
were node size greater than one cm, multiple
sites of adenopathy, supraclavicular lymph nodes,
fixed nodes, and abnormal chest X-ray. Moreover,
the authors recommended that younger children
with a single small node be preferably managed
by laboratory tests and clinical follow-up because
of the low risk of malignancy (≤5%).
Australian Cancer Network Diagnosis and
Management of Lymphoma Guidelines, approved
by the National Health and Medical Research
Council (NHMRC), identified the following factors
useful in determining the need for a lymph node
biopsy:88 age more than 40 years; supraclavicular
lymph node location; nodal diameter greater than
2.25 cm; firm-hard texture; and lack of pain.
Histopathology
Based on the etiology, the histopathology of lymph
nodes differs. We present a review of the salient
points of some common diseases with regard to
their histopathology.
Reactive LAP, which is the most common
cause of lymph node enlargement, is a nonneoplastic and reversible enlargement of the
lymphoid tissue secondary to antigen stimulus.
There are five distinct patterns of benign LAP:89
1) Follicular hyperplasia is seen in infections,
autoimmune disorders, and non-specific
reactions. The histopathologic pattern is an
increase in the size and number of the B-cells in
Iran J Med Sci Supplement March 2014; Vol 39 No 2

the germinal center.
2) Paracortical hyperplasia is detected in
viral infections, skin diseases, drug reactions,
and non-specific reactions. The extension of the
T-cells in the paracortical region is the pathologic
pattern.
3) Sinus hyperplasia is seen in lymph nodes
draining limbs due to inflammatory lesions
and malignancies. The histopathologic pattern
includes the expansion of the histiocyte cells in
the medullary and cortical sinuses.
4) Granulomatous inflammation is mainly seen
in TB and sarcoidosis. The pathologic feature
is the formation of histiocytic granuloma in the
lymph nodes.
5) Acute lymphadenitis is usually seen in the
lymph nodes of the affected tissues involved in
bacterial infection. Follicular hyperplasia and
infiltration of polymorphonuclear (PMN) cells
is the pathologic pattern. Suppurative adenitis
smears show PMN and few lymphoid cells in a
necrotic background.
Certain pathogens cause typical findings.
Large transformed B immunoblasts, surrounded
by some plasma cells with basophilic cytoplasm,
are detected in Epstein-Barr virus infection.
The features of the lymph node in EpsteinBarr virus involvement can be mistaken with
Hodgkin's disease.90 The histological findings of
cytomegalovirus lymphadenitis are similar to those
of the Epstein-Barr virus, but large eosinophilic
intranuclear inclusions are characteristically seen
in cytomegalovirus. Mycobacterium TB produces
a chronic specific granulomatous inflammation
in which Langerhans' giant cells, caseating
necrosis, and calcification can be seen.91 Satellite
micro-abscesses, surrounded by granulomatous
inflammation, are the hallmark of cat scratch
disease.92 Non-necrotizing epithelioid granuloma
is a characteristic of sarcoidosis.93 The presence
of Reed-Sternberg cells (a large cell with plentiful
basophilic cytoplasm and prominent eosinophilic
nucleoli) in a varied inflammatory cell infiltration
background characteristically is seen in classical
Hodgkin's disease.88
The histological patterns of Hodgkin's disease
according to the World Health Organization
(WHO) classification are:94 1) nodular sclerosis;
2) lymphocyte-rich; 3) mixed cellularity; 4)
lymphocyte-depleted; and 5) nodular lymphocytepredominant. The principal histological subtypes
vary by geographic location and economic level.
In developed countries such as the US, nodular
sclerosis Hodgkin's disease is the most common
form of Hodgkin's disease (80%). It is most
common in young adults, especially in women
in poor economic areas.94 Mixed cellularity
Hodgkin's disease is more common in children
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and older adults in developing countries. 4,11
Conclusion
Peripheral LAP is a common finding in routine
clinical practice. When physicians are faced with it,
the most serious task is to differentiate benign from
malignant disorders. It is usually due to self-limited
diseases, and most cases tend to subside without
any sequel within a limited period, particularly in
children. Some conditions require urgent attention
and they include malignancy, TB, HIV infection,
and immune-induced disorders such as systemic
lupus erythematous, rheumatoid arthritis, and
sarcoidosis. Special clues in the patient's history
and physical findings can help to select suitable
work-up for the patient.
In general, lymph nodes are considered
abnormal if their diameter exceeds one cm.
However, there is no uniform nodal size at which
the greater diameter can raise suspicion for a
neoplastic etiology. The cervical region is the
most frequent site involved in peripheral LAP at
any age. Generalized LAP usually is indicative of
an underlying disease. Some important causes
include the Epstein-Barr virus, HIV, lymphoma,
and autoimmune disorders.
Ultrasound can assess the number, size, site,
shape, margins, and pattern of vascularity and
the internal structure of a lymph node. FNAC is
more powerful in diagnosing metastatic cancers
than lymphomas. Ultrasonography-guided
FNAC offers more accurate information than
does blinded FNAC. Needle biopsy can be used
as the first step in the diagnostic approach to
lymphomas, but excisional biopsy of enlarged
lymph nodes is still the gold standard procedure.
Age more than 40 years, multiple sites of LAP,
supraclavicular lymph nodes, nodal diameter
greater than 2 cm, firm or hard texture, fixed
nodes, lack of tenderness, and abnormal chest
X-ray are factors that propel the physician into
tissue sampling. If none of the predictive risks for
malignancy is present, patients with peripheral
LAP can be observed for 3 to 4 weeks before
lymph node biopsy.

4

5

6

7

8

9

10

11

12

Conflict of Interest: None declared.
References
1
2
3

166

Ferrer R. Lymphadenopathy: differential
diagnosis and evaluation. Am Fam Physician.
1998;58:1313-20. PubMed PMID: 9803196.
Morland B. Lymphadenopathy. Arch Dis Child.
1995;73:476-9. doi: 10.1136/adc.73.5.476.
Slap GB, Brooks JS, Schwartz JS.
When to perform biopsies of enlarged

13

14

15

peripheral lymph nodes in young patients.
JAMA. 1984;252:1321-6. doi:10.1001/
jama.1984.03350100051031. PubMed PMID:
6471252.
Ochicha O, Edino ST, Mohammed AZ, Umar
AB, Atanda AT. Pathology of peripheral lymph
node biopsies in Kane, Northern Nigeria.
Ann Afr Med. 2007;6:104-8. PubMed PMID:
18240497.
Okolo SN, Nwana EJ, Mohammed
AZ. Histopathologic diagnoses of
lymphadenopathy in children in Jos, Nigeria.
Niger Postgrad Med J. 2003;10:165-7.
PubMed PMID:14692059.
Shrestha AK, Chalise PR, Shrestha ML.
Lymph node biopsies: a hospital based
retrospective study. JNMA J Nepal Med
Assoc. 2009;48:306-9. PubMed PMID:
21105555.
Adelusola KA. Non malignant peripheral
lymphadenopathy in Nigerians. West Afr J
Med. 2002;21:319-21. doi: 10.4314/wajm.
v21i4.28010. PubMed PMID: 12665276.
Olu-Eddo AN, Ohanaka CE. Peripheral
lymphadenopathy in Nigerian adults. J Pak
Med Assoc. 2006;56:405-8. PubMed PMID:
17091753.
Moore SW, Schneider JW, Schaaf
HS. Diagnostic aspects of cervical
lymphadenopathy in children in the developing
world: a study of 1,877 surgical specimens.
Pediatr Surg Int. 2003;19:240-4. PubMed
PMID: 12700919.
Mohan A, Reddy MK, Phaneendra BV,
Chandra A. Aetiology of peripheral
lymphadenopathy in adults: analysis of
1724 cases seen at a tertiary care teaching
hospital in southern India. Natl Med J India.
2007;20:78-80. PubMed PMID: 17802986.
Darnal HK, Karim N, Kamini K, Angela K.
The profile of lymphadenopathy in adults and
children. Med J Malaysia. 2005;60:590-8.
PubMed PMID: 16515110.
Fijten GH, Blijham GH. Unexplained
lymphadenopathy in family practice. An
evaluation of the probability of malignant
causes and the effectiveness of physicians'
workup. J Fam Pract. 1988;27:373-6. PubMed
PMID: 3049914.
Ahuja AT, Ying M. Sonographic evaluation
of cervical lymph nodes. AJR Am J
Roentgenol. 2005;184:1691-9. doi: 10.2214/
ajr.184.5.01841691. PubMed PMID: 15855141.
Richner S, Laifer G. Peripheral
lymphadenopathy in immunocompetent
Adults. Swiss Med Wkly. 2 010;140:98-104.
PubMed PMID: 20069473.
Chau I, Kelleher MT, Cunningham D,
Iran J Med Sci Supplement March 2014; Vol 39 No 2

Lymphadenopathy

16

17

18

19

20

21
22

23

24

25

26

Norman AR, Wotherspoon A, Trott P, et al.
Rapid access multidisciplinary lymph node
diagnostic clinic: analysis of 550 patients.
Br J Cancer. 2003;88:354-61. doi: 10.1038/
sj.bjc.6600738. PubMed PMID: 12569376;
PubMed Cenrtal PMCID: PMC2747551.
Bazemore
AW,
Smucker
DR .
Lymphadenopathy and malignancy. Am Fam
Physician. 2002;66:2103-10. PubMed PMID:
12484692.
Chamyal PC, Sabarigirish K. Clinicopathological correlation study of cervical
lymph node masses. Indian J Otolaryngol
Head Neck Surg. 1997;49:402-5. doi: 10.1007/
BF02994662. PubMed PMID: 23119340;
PubMed Central PMCID: PMC3450905.
Thomas JO, Ladipo JK, Yawe T. Histopathology
of lymphadenopathy in a tropical country.
East Afr Med J. 1995;72:703-5. PubMed
PMID:8904059.
Aaron L, Saadoun D, Calatroni I, Launay
O, Mémain N, Vincent V, et al. Tuberculosis
in HIV-infected patients: a comprehensive
review. Clin Microbiol Infect. 2004;10:388-98.
PubMed PMID: 15113314.
Bem C, Patil PS, Bharucha H, Namaambo K,
Luo N. Importance of human immunodeficiency
virus-associated lymphadenopathy and
tuberculous lymphadenitis in patients
undergoing lymph node biopsy in Zambia.
Br J Surg. 1996;83:75-8. doi: 10.1002/
bjs.1800830124. PubMed PMID: 8653372.
Mohapatra PR, Janmeja AK. Tuberculous
lymphadenitis. J Assoc Physicians India.
2009;57:585-90. PubMed PMID: 20209720.
Luzuriaga K, Sullivan JL. Infectious
Mononucleosis. N Engl J Med. 2010;362:19932000. doi: 10.1056/NEJMcp1001116. PubMed
PMID: 20505178.
Kliegman RM, Nieder ML, Super DM.
Lymphadenopathy. In: Fletcher J, Bralow
L, editors. Practical Strategies in Pediatric
Diagnosis and Therapy. St. Louis: WB
Saunders Co; 1996. p. 791-803.
Naz E, Mirza T, Aziz S, Danish F, Siddiqui
ST, Ali A. Frequency and clinicopathologic
correlation of different types of non Hodgkin's
lymphoma according to WHO classification.
J Pak Med Assoc. 2011;61:260-3. PubMed
PMID: 21465941.
Hurt C, Tammaro D. Diagnostic Evaluation
of Mononucleosis-Like Illnesses. Am
J Med. 2007;120:911. doi: 10.1016/j.
amjmed.2006.12.011. PubMed PMID:
17904463.
Kassutto S, Rosenberg ES. Primary HIV Type
1 Infection. Clin Infect Dis. 2004;38:144753. doi: 10.1086/420745. PubMed PMID:

Iran J Med Sci Supplement March 2014; Vol 39 No 2

15156484.
27 Walensky RP, Rosenberg ES, Ferraro
MJ, Losina E, Walker BD, Freedberg
KA. Investigation of primary human
immunodeficiency virus infection in
patients who test positive for heterophile
antibody. Clin Infect Dis. 2001;33:570-2. doi:
10.1086/321903. PubMed PMID: 11462197.
28 Peto HM, Pratt RH, Harrington TA,
LoBue PA, Armstrong LR. Epidemiology
of Extrapulmonary Tuberculosis in the
United States, 1993-2006. Clin Infect Dis.
2009;49:1350-7. PubMed PMID: 19793000.
29 Habermann
TM,
Steensma
DP.
Lymphadenopathy. Mayo Clin Proc.
2000;75:723-32. doi: 10.1016/S00256196(11)64620-X. PubMed PMID: 10907389.
30 Karnath BM. Approach to the patient with
lymphadenopathy. Hospital physician.
2005;41:29-33.
31 Yonova D. Pruritus in certain internal
diseases. Hippokratia. 2007;11:67-71. PubMed
PMID: 19582180. PubMed Central PMICD:
PMC2464269.
32 Butler DF, Jared JL. Pruritus and Systemic
Disease: eMedicine Dermatology [Internet].
2009 [cited 2010 May 2]. Available
from: http://emedicine.medscape.com/
article//1098029-overview.
33 Ghirardeli ML, Jemos V, Gobbi PG. Diagnostic
approach to lymph node enlargement.
Haematologica. 1999;84:242-7. PubMed
PMID: 10189390.
34 Soldes OS, Yunger JG, Hirschl RB.
Predictors of malignancy in childhood
peripheral lymphadenopathy. J Pediatr
Surg. 1999;34:1447-52. doi: 10.1016/S00223468(99)90101-X. PubMed PMID: 10549745.
35 Viiala N, Gibson J [Internet]. An approach to
the assessment of lymphadenopathy. [cited
2007 Jan 10 ]. Available from: http://www.
medicalobserver.com.au/news/an-approachto-the-assessment-of-lymphadenopathy.
36 Twist CJ, Link MP. Assessment of
lymphadenopathy in children. Pediatr Clin
North Am. 2002;49:1009-25. doi: 10.1016/
S0031-3955(02)00038-X. PubMed PMID:
12430623.
37 Leung AK, Davies HD. Cervical lymphadenitis:
etiology, diagnosis and management. Curr
Infect Dis Rep. 2009;11:183-9. doi: 10.1007/
s11908-009-0028-0. PubMed PMID:
19366560.
38 Kunitz G. An approach to peripheral
lymphadenopathy in adult patients. West
J Med. 1985;143:393-6. PubMed PMID:
3840301. PubMed Central PMCID:
PMC1306350.
167

Mohseni Sh, Shojaiefard A, Khorgami Z, Alinejad Sh, Ghorbani A, Ghafouri A

39 Isaacs D. cervical infections. In: Elliott E,
Gilbert R, Moyer V, Pichichero M, consultant
editors. Evidence-Based Pediatric Infectious
Diseases. New Jersey: Blackwell; 2007. p.
29-39.
40 Ridder GJ, Boedeker CC, Technau-Ihling K,
Grunow R, Sander A. Role of Cat-Scratch
Disease in Lymphadenopathy in the Head
and Neck. Clin Infect Dis. 2002;35:643-9. doi:
10.1086/342058. PubMed PMID: 12203159.
41 Screaton NJ, Berman LH, Grant JW. Head
and Neck Lymphadenopathy: Evaluation with
US-guided Cutting-Needle Biopsy. Radiology.
2002;224:75-81. PubMed PMID: 12091664.
42 Shaha AR, Shah JP, Loree TR. Patterns
of nodal and distant metastasis based on
histologic varieties in differentiated carcinoma
of the thyroid. Am J Surg. 1996;172:692-4.
PubMed PMID: 8988680.
43 Gaines H, von Sydow M, Pehrson PO,
Lundbegh P. Clinical picture of primary HIV
infection presenting as a glandular-fever-like
illness. BMJ. 1988;297:1363-8. doi: 10.1136/
bmj.297.6660.1363. PubMed PMID: 3146367.
PubMed Central PMCID: PMC1835053.
44 Kojima M, Matsuda H, Iijima M, Yoshida K,
Masawa N, Nakamura S. Reactive hyperplasia
with giant follicles in lymph node lesions from
systemic lupus erythematosus patients.Report
of three cases. APMIS. 2005;113:558-63.
doi: 10.1111/j.1600-0463.2005.apm_185.x.
PubMed PMID: 16086828.
45 Haque Au, Aan Nu. Leukemoid Reaction:
Unusual Causes. International Journal of
Pathology. 2010;8:39-40.
46 Esen G. Ultrasound of superficial lymph
nodes. Eur J Radiol. 2006;58:345-59. doi:
10.1016/j.ejrad.2005.12.039. PubMed PMID:
16480846.
47 Choi MY, Lee JW, Jang KJ. Distinction between
benign and malignant causes of cervical,
axillary, and inguinal lymphadenopathy:
value of Doppler spectral waveform analysis.
AJR Am J Roentgenol. 1995;165:981-4. doi:
10.2214/ajr.165.4.7677005. PubMed PMID:
7677005.
48 Mountford RA, Atkinson P. Doppler ultrasound
examination of pathologically enlarged lymph
nodes. Br J Radiol. 1979;52:464-7. doi:
10.1259/0007-1285-52-618-464. PubMed
PMID: 465923.
49 Pappa VI, Hussain HK, Reznek RH, Whelan
J, Norton AJ, Wilson AM, et al. Role of
image-guided core-needle biopsy in the
management of patients with lymphoma. J
Clin Oncol. 1996;14:2427-30. PubMed PMID:
8823320.
50 Chang DB, Yuan A, Yu CJ, Luh KT, Kuo
168

51

52

53

54

55

56

57

58

59

SH, Yang PC. Differentiation of benign and
malignant cervical lymph nodes with color
Doppler sonography. AJR Am J Roentgenol.
1994;162:965-8. PubMed PMID: 8141027.
Khanna R, Sharma AD, Khanna S, Kumar M,
Shukla RC. Usefulness of ultrasonography for
the evaluation of cervical lymphadenopathy.
World J Surg Oncol. 2011;9:29. doi:
10.1186/1477-7819-9-29. PubMed PMID:
21356049; PubMed Central PMCID:
PMC3050765.
Tohnosu N, Onoda S, Isono K.
Ultrasonographic evaluation of cervical lymph
node metastases in esophageal cancer with
special reference to the relationship between
the short to long axis ratio (S/L) and the cancer
content. J Clin Ultrasound. 1989;17:101-6.
doi: 10.1002/jcu.1870170206. PubMed PMID:
2492556.
Ahuja A, Ying M. Sonography of Neck Lymph
Nodes. Part II: Abnormal Lymph Nodes. Clin
Radiol. 2003;58:359-66. doi: 10.1016/S00099260(02)00585-8. PubMed PMID: 12727163.
Esen G, Gurses B, Yilmaz MH, Ilvan S,
Ulus S, Celik V, et al. Gray scale and power
Doppler US in the preoperative evaluation of
axillary metastases in breast cancer patients
with no palpable lymph nodes. Eur Radiol.
2005;15:1215-23. doi: 10.1007/s00330-0042605-9. PubMed PMID: 15690206.
Yang WT, Chang J, Metreweli C. Patients
with Breast Cancer: Differences in Color
Doppler Flow and Gray-Scale US Features of
Benign and Malignant Axillary Lymph Nodes.
Radiology. 2000;215:568-73. PubMed PMID:
10796941.
Steinkamp HJ, Cornehl M, Hosten N, Pegios
W, Vogl T, Felix R. Cervical lymphadenopathy:
ratio of long- to short-axis diameter as
a predictor of malignancy. Br J Radiol.
1995;68:266-70. doi: 10.1259/0007-1285-68807-266. PubMed PMID: 7735765.
Ying M, Ahuja AT, Evans R, King W, Metreweli
C. Cervical lymphadenopathy: Sonographic
differentiation between tuberculous nodes and
nodal metastases from non–head and neck
carcinomas. J Clin Ultrasound. 1998;26:3839. PubMed PMID: 9783244.
van den Brekel MW, Stel HV, Castelijns JA,
Nauta JJ, van der Waal I, Valk J, et al. Cervical
lymph node metastasis: assessment of
radiologic criteria. Radiology. 1990;177:37984. PubMed PMID: 2217772.
Tschammler A, Ott G, Schang T,
Seelbach-Goebel B, Schwager K, Hahn D.
Lymphadenopathy: differentiation of benign
from malignant disease--color Doppler US
assessment of intranodal angioarchitecture.
Iran J Med Sci Supplement March 2014; Vol 39 No 2

Lymphadenopathy

60

61

62

63

64

65

66

67

68

69

Radiology. 1998;208:117-23. PubMed PMID:
9646801.
Tschammler A, Wirkner H, Ott G, Hahn D.
Vascular patterns in reactive and malignant
lymphadenopathy. Eur Radiol. 1996;6:473-80.
doi: 10.1007/BF00182474. PubMed PMID:
8798027.
Na DG, Lim HK, Byun HS, Kim HD, Ko YH,
Baek JH. Differential diagnosis of cervical
lymphadenopathy: usefulness of color
Doppler sonography. AJR Am J Roentgenol.
1997;168:1311-6. PubMed PMID: 9129432.
Ying M, Ahuja A, Brook F. Accuracy of
sonographic vascular features in differentiating
different causes of cervical lymphadenopathy.
Ultrasound Med Biol. 2004;30:441-7. doi:
10.1016/j.ultrasmedbio.2003.12.009. PubMed
PMID: 15121245.
Adibelli ZH, Unal G, Gul E, Uslu F, Kocak
U, Abali Y. Differentiation of benign and
malignant cervical lymph nodes: value of
B-mode and color Doppler sonography. Eur
J Radiol. 1998;28:230-4. doi: 10.1016/S0720048X(97)00174-5 .PubMed PMID: 9881258.
Dragoni F, Cartoni C, Pescarmona E, Chiarotti
F, Puopolo M, Orsi E, et al. The role of high
resolution pulsed and color Doppler ultrasound
in the differential diagnosis of benign and
malignant lymphadenopathy. Cancer.
1999;85:2485-90. PubMed PMID: 10357422.
Steinkamp HJ, Mäurer J, Cornehl M,
Knöbber D, Hettwer H, Felix R. Recurrent
cervical lymphadenopathy: differential
diagnosis with color-duplex sonography.
Eur Arch Otorhinolaryngol. 1994;251:404-9.
doi: 10.1007/BF00181966. PubMed PMID:
7857628.
Ahuja A, Ying M, Yuen YH, Metreweli C.
Power Doppler sonography to differentiate
tuberculous cervical lymphadenopathy from
nasopharyngeal carcinoma. AJNR Am J
Neuroradiol. 2001;22:735-40. PubMed PMID:
11290489.
Giovagnorio F, Caiazzo R, Avitto A. Evaluation
of vascular patterns of cervical lymph nodes
with power Doppler sonography. J Clin
Ultrasound. 1997;25:71-6. doi: 10.1002/
(SICI)1097-0096(199702)25:2%3C71::AIDJCU4%3E3.0.CO;2-G. PubMed PMID:
9023694.
Steinkamp HJ, Teichgräber UK, Mueffelmann
M, Hosten N, Kenzel P, Felix R. Differential
diagnosis of lymph node lesions. A
semiquantitative approach with power Doppler
sonography. Invest Radiol. 1999;34:509-15.
PubMed PMID: 10434182.
Asai S, Miyachi H, Suzuki K, Shimamura
K, Ando Y. Ultrasonographic differentiation

Iran J Med Sci Supplement March 2014; Vol 39 No 2

70

71

72

73

74

75

76

77

between tuberculous lymphadenitis and
malignant lymph nodes. J Ultrasound Med.
2001;20:533-8. PubMed PMID: 11345111.
Lioe TF, Elliott H, Allen DC, Spence RA.
The role of fine needle aspiration cytology
(FNAC) in the investigation of superficial
lymphadenopathy; uses and limitations of the
technique. Cytopathology. 1999;10:291-7. doi:
10.1046/j.1365-2303.1999.00183.x. PubMed
PMID: 10588346.
Nasuti JF, Yu G, Boudousquie A, Gupta
P. Diagnostic value of lymph node fine
needle aspiration cytology: an institutional
experience of 387 cases observed over a
5-year period. Cytopathology. 2000;11:1831. doi: 10.1046/j.1365-2303.2000.00208.x.
PubMed PMID: 10714372.
Prasad RR, Narasimhan R, Sankaran V,
Veliath AJ. Fine-needle aspiration cytology in
the diagnosis of superficial lymphadenopathy:
an analysis of 2,418 cases. Diagn
Cytopathol. 1996;15:382-6. doi: 10.1002/
(SICI)1097-0339(199612)15:5%3C382::AIDDC5%3E3.0.CO;2-E. PubMed PMID:
8989539.
Pangalis GA, Vassilakopoulos TP, Boussiotis
VA, Fessas P. Clinical approach to
lymphadenopathy. Semin Oncol. 1993;20:57082. PubMed PMID: 8296196.
Dunphy CH, Ramos R. Combining fineneedle aspiration and flow cytometric
immunophenotyping in evaluation of
nodal and extranodal sites for possible
lymphoma: A retrospective review. Diagn
Cytopathol. 1997;16:200-6. doi: 10.1002/
(SICI)1097-0339(199703)16:3%3C200::AIDDC2%3E3.0.CO;2-J. PubMed PMID:
9099538.
van de Schoot L, Aronson DC, Behrendt H,
Bras J. The role of fine-needle aspiration
cytology in children with persistent or
suspicious lymphadenopathy. J Pediatr Surg.
2001;36:7-11. doi: 10.1053/jpsu.2001.19991.
PubMed PMID: 11150430.
Atula TS, Varpula MJ, Kurki TJ, Klemi PJ,
Grénman R. Assessment of cervical lymph
node status in head and neck cancer patients:
palpation, computed tomography and low
field magnetic resonance imaging compared
with ultrasound-guided fine-needle aspiration
cytology. Eur J Radiol. 1997;25:152-61. doi:
10.1016/S0720-048X(96)01071-6. PubMed
PMID: 9283844.
Burke C, Thomas R, Inglis C, Baldwin A,
Ramesar K, Grace R, et al. Ultrasound-guided
core biopsy in the diagnosis of lymphoma
of the head and neck. A 9 year experience.
Br J Radiol. 2011;84:727-32. doi: 10.1259/
169

Mohseni Sh, Shojaiefard A, Khorgami Z, Alinejad Sh, Ghorbani A, Ghafouri A

78

79

80

81

82

83

84

85

170

bjr/60580076. PubMed PMID: 21427181.
PubMed Central PMCID: PMC3473434.
Ben-Yehuda D, Polliack A, Okon E, Sherman
Y, Fields S, Lebenshart P, et al. Image-guided
core-needle biopsy in malignant lymphoma:
experience with 100 patients that suggests
the technique is reliable. J Clin Oncol.
1996;14:2431-4. PubMed PMID: 8926505.
Agid R, Sklair-Levy M, Bloom AI, Lieberman
S, Polliack A, Ben-Yehuda D, et al. CT-guided
biopsy with cutting-edge needle for the
diagnosis of malignant lymphoma: experience
of 267 biopsies. Clin Radiol. 2003;58:143-7.
doi: 10.1053/crad.2002.1061. PubMed PMID:
12623044.
de Kerviler E, de Bazelaire C, Mounier N,
Mathieu O, Brethon B, Brière J, et al. Imageguided core-needle biopsy of peripheral lymph
nodes allows the diagnosis of lymphomas. Eur
Radiol. 2007;17:843-9. doi: 10.1007/s00330006-0393-0. PubMed PMID: 17021708.
de Larrinoa AF, del Cura J, Zabala R, Fuertes
E, Bilbao F, Lopez JI. Value of ultrasoundguided core biopsy in the diagnosis of
malignant lymphoma. J Clin Ultrasound.
2007;35:295-301. doi: 10.1002/jcu.20383.
PubMed PMID: 17486566.
Sklair-Levy M, Amir G, Spectre G, Lebensart
P, Applbaum Y, Agid R, et al. Image-Guided
Cutting-Edge-Needle Biopsy of Peripheral
Lymph Nodes and Superficial Masses for the
Diagnosis of Lymphoma. J Comput Assist
Tomogr. 2005;29:369-72. doi: 10.1097/01.
rct.0000161423.72754.0d. PubMed PMID:
15891509.
Demharter J, Müller P, Wagner T, Schlimok
G, Haude K, Bohndorf K. Percutaneous coreneedle biopsy of enlarged lymph nodes in the
diagnosis and subclassification of malignant
lymphomas. Eur Radiol. 2001;11:276-83. doi:
10.1007/s003300000540. PubMed PMID:
11218028.
Huang PC, Liu CY, Chuang WY, Shih LY, Wan
YL. Ultrasound-Guided Core Needle Biopsy
of Cervical Lymphadenopathy in Patients with
Lymphoma: The Clinical Efficacy and Factors
Associated with Unsuccessful Diagnosis.
Ultrasound Med Biol. 2010;36:1431-6. doi:
10.1016/j.ultrasmedbio.2010.05.018. PubMed
PMID: 20800170.
Engert A, Eichenauer DA, Dreyling M,
ESMO Guidelines Working Group. Hodgkin's

86

87

88

89
90

91

92

93

94

lymphoma: ESMO Clinical Recommendations
for diagnosis, treatment and follow-up. Ann
Oncol. 2010;21:v168-71. PubMed PMID:
20555072.
Tilly H, Dreyling M, ESMO Guidelines Working
Group. Diffuse large B-cell non-Hodgkin's
lymphoma: ESMO Clinical Recommendations
for diagnosis, treatment and follow-up. Ann
Oncol. 2009;20:110-112. doi: 10.1093/annonc/
mdp145. PubMed PMID: 19454426.
Vassilakopoulos TP, Pangalis GA. Application
of a Prediction Rule to Select which
Patients Presenting with Lymphadenopathy
Should Undergo a Lymph Node Biopsy.
Medicine (Baltimore). 2000;79:338-47. doi:
10.1097/00005792-200009000 - 00007.
PubMed PMID: 11039082.
Clinical Practice Guidelines for the Diagnosis
and Management of Lymphoma [Internet].
Australian Government National Healt and
Medical Research Council. c2005 [cited 2012
Jan 2]. Available from: http://www.nhmrc.gov.
au/_files_nhmrc/publications/attachments/
cp107.pdf
Stevens A, Lowe J, Scott I. Textbook of core
pathology. 3rd ed. St. Louis: Mosby; 2009.
Chapter 15, lymphoid and hemopoeitic tissue.
Ramsay AD. Reactive lymph nodes in pediatric
practice. Am J Clin Pathol. 2004;122:S87-97.
doi: 10.1309/C1U19LCKLV05H9HT. PubMed
PMID: 15690645.
Suskind DL, Handler SD, Tom LW, Potsic
WP, Wetmore RF. Nontuberculous
mycobacterial cervical adenitis. Clin
Pediatr (Phila). 1997;36:403-9. doi:
10.1177/000992289703600705. PubMed
PMID: 9241478.
Lamps LW, Scott MA. Cat-scratch disease:
historic, clinical, and pathologic perspectives.
Am J Clin Pathol. 2004;121:S71-80. doi:
10.1309/JC8YM53L4E0L6PT5. PubMed
PMID: 15298152.
Rosen Y. Pathology of sarcoidosis. Semin
Respir Crit Care Med. 2007;28:36-52. doi:
10.1055/s-2007-970332. PubMed PMID:
17330191.
Jaffe ES. The 2008 WHO classification of
lymphomas: implications for clinical practice
and translational research. Hematology Am
Soc Hematol Educ Program. 2009:52331. doi: 10.1182/asheducation-2009.1.523.
PubMed PMID: 20008237.

Iran J Med Sci Supplement March 2014; Vol 39 No 2

