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lymph nodes, is caused by the invasion or propagation of either inflam-

matory cells or neoplastic cells into the node. Numerous factors, such
as age, localization, size and consistency, present and previous pathological
conditions are very important in order to define the future diagnostic and
therapeutic course. Objective: The aim of this study was to determine the
etiological and clinical characteristics of lymphadenopathy in children in the
area of the Tuzla Canton. Patients and Methods: This retrospective—pro-
spective study analyzed the medical records of the Department of Pediat-
rics in Tuzla of 334 patients in age from O to 14 years, in which the clinical
signs of palpable lymph nodes of one or more regions was diagnosed in the
period from January 1* 1998 to June 30" 2003. The anamnesis data, clinical
findings, diagnostic procedures results, therapeutic approach and disease
outcome etiology defined lymphadenopathy were analyzed. Results: Out
of 334 children, localized lymphadenopathy have been verified in 230, and
generalized in 104. Male/female ratio was 1:1.8. Final results of our study have
shown the etiologies as following: Infectious etiologies, 79.34%, neoplastic
11.34%, and non-neoplastic 9.28%. In neoplastic etiologies, lymphoblastic
leukemia has been the most often verified neoplastic disease (68.4%), not
related to the age or sex of patient, and equally presented as localized and
generalized lymphadenopathy. In this study lymphomas were presented by
generalized lymphadenopathy. Conclusion: The regional and generalized
lymphadenopathy in children depends on their etiology and has significant
prognostic value for the disease. KEY WORDS: LYMPHADENOPATHY, ETI-
OLOGY, CHILDHOOD

I ymphadenopathy is defined as an abnormality in the size or character of
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1. INTRODUCTION
Lymphadenopathy is a common di-
agnostic and therapeutic problem in pe-
diatrics (1). Almost all children develop
lymphadenopathy at least once during
childhood, usually in response to var-
ious infections (2). Localized lymph-
adenopathy is most commonly caused
by an infectious agent, and generalized
forms are often part of the diagnostic-

therapeutic and prognostic unfavor-
able conditions (3). Distribution of the
enlarged lymph nodes compared with
characteristics depending on the an-
atomical localization and age-related
reference values, it can often give basic
guidelines for the establishment of dif-
ferential diagnosis and determining the
etiological causes (4). The etiology of in-
creased lymph nodes may have clinical
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and diagnostic significance. Because of
the wide spectrum of causes of lymph-
adenopathy is easier and more accept-
able to discuss them within the catego-
rization of lymphadenopathy, or discuss
the causes of generalized and regional
lymphadenopathy. Generalized lymph-
adenopathy is defined as an increase
of more than 2 groups of interrelated
groups of lymph nodes (5). In the litera-
ture there is very little data on the inci-
dence of lymphadenopathy in children
and is generally considered part of cer-
tain pathological conditions or within
individual etiologic factors.

The clinical picture of lymphade-
nopathy is neither unique nor simple.
Depends, above all, the etiological fac-
tors and age of the patient. According
to the agent and the appearance of in-
volved lymph nodes symptoms and
clinical findings could be divided into
several categories according to the lo-
cal and general symptoms and signs.
Due to the width of etiological agents,
symptomatology in children is almost
individual.

The study was undertaken in order
to determine the etiology of diagnosed
lymphadenopathy in relation to age and
sex, and distribution of regional and
generalized lymphadenopathy in rela-
tion to the etiology and the time pe-
riod examined.

2. PATIENTS AND METHODS

The retrospect—prospective study
included children of both sexes, aged
0-14 years, in which there were clinical
signs of palpable lymph nodes of one or
more regions, which were hospitalized
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in the Clinic for child diseases in Tu-
zla in the period from January 1 1998
to June 30t 2003. Total number of re-
spondents was the 334.

From the medical records were an-
alyzed anamnesis data (personal and
family history), clinical findings, lab-
oratory tests (ESR, complete blood
count, transaminases, copper, and be-
ta2mikroglobuline), microbiological
tests (swabs of throat and nose), sero-
logical analysis of the Ebstein Barr vi-
rus (EBV) and cytomegalovirus (CMV),
radiological examination of the thorax,
ultrasound of the neck and abdomen,
and cytological and histopathological
tests results.

3. STATISTICAL ANALYSIS

In the statistical analysis of data
obtained were used the standard
descriptive measures, and measures
of central tendency (mean), absolute
measures of dispersion (variance
and standard deviation). To test the
statistical hypothesis, we used one-way
tests. When testing a hypothesis based
on one sample, we used z-test for testing
hypotheses about the proportion of the
basic set. When testing a hypothesis
based on two samples, we used z-test for
testing hypotheses about the different
proportions of two sets.

4, RESULTS

From a total of 334 children, 116
(34.73%) were girls and 218 (65.27%)
boys. The ratio of girls and boys was
1:1.8. In relation to the total number
of treated children, we found that
lymphadenopathy was significantly
more often diagnosed in boys than girls.
The average age of the children studied
was 6.72 years (6+4.02) and 7.03 (6%
3.93) year for girls and 6.56 (6% 4:05)
G. for boys.

Regardless of gender, in relation to
age, lymphadenopathy in children have
only partly similar curve trends and
impressions, which shows

cant spike in verified lymph-
adenopathy. Whatever the
cause, boys have slightly

larger fluctuations and a
substantial rise in verified

lymphadenopathy occur-
rence only in the prepubes-
cent age (Figure 1).

In 230 (68.86%) cases

there was regional, and in
104 (31.14%) generalized
lymphadenopathy and sta-

tistics showed that lymph- 0-ly.

2-4y. 5-7y. 8-10y.  11-14y.

adenopathy in our study was

FIGURE 1. Distribution of lymphadenopathy in relation to age

significantly more likely to
manifest as a regionally in
relation to the generalized
(Z=691>Z0=0.05=1.64).

Infectious etiology (IE)
is the dominant cause of
lymphadenopathy in chil-
dren in our study. Infectious
diseases as a cause of lymph
nodes enlargement in chil-
dren with continuing sig-
nificant presence in all the

19,4% NE

12,2% NNE

-

68,4% IE

FIGURE 2. The etiology of generalized lymphadenopathy

years of analyzed period,
show a marked spike in 2000
which was followed by a linear decline
in frequency. The overall representa-
tion of infectious agents are highly sig-
nificant factor (Z = 10.693> Za.= 0.01 =
2.33) in the occurrence of lymphade-
nopathy in children. Neoplastic dis-
eases of children ages have a uniform
appearance of the dynamics, while fac-
tors non neoplastic etiology with two
spikes in 2001 and the first six months
of 2003 account for more than 67% of
verified cases.

Within regional lymphadenopa-
thy, as well as the overall representa-
tion, an infectious etiology with the 198
(84.08%), makes a significant factor in
the development of lymphadenopathy;,
followed by less frequent, neoplastic
etiology with 19 (8%) and non neoplas-
tic etiology with 19 (8%) cases. In the
infectious etiology of regional lymph-

that the age of 2 to 4 years  Region 1998 | 1999 |2000 | 2001 | 2002 | 2003

in both sexes is an impor- | Cervical 9 18 |16 |9 8 5

tant risk period with nearly | Mediastinum |5 14 |10 |5 5

identical intensity and dy- Supra clavicular |- - 1 - -

namic of reporting. Af- Ay 5 ! I O 1 2
Inguinal 5 4 8 2 2 4

ter that age, age 80-10 year
and 11 to 14 years in girls

TABLE 1. Representation of certain regions of generalized
lymphadenopathy of infectious etiology in the examined period

represents another signifi-
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adenopathy bacteria are significantly
more common cause in relation to vi-
ruses and parasites, with very high sig-
nificance level (Z = 4.986> Zao. = 0.01 =
2.33). Significantly, there is still high
share of Mycobacterium tuberculo-
sis (29.85%) in the etiology of infection
and parasites, Toxoplasma gondii is the
sole cause of verified regional lymph-
adenopathy.

The regional lymphadenopathy
infectious etiology cervical lymph
nodes are a series of mostly the affected
region, followed by mediastinal, axillary
and inguinal regions.

By analyzing the neoplastic etiology
of regional lymphadenopathy, we
found that most verified malignant
disease of children ages regardless of
gender and age is lymphoblast acute
leukemia, while other malignancies
have relatively uniform incidence of
neoplastic processes that manifest by
regional lymphadenopathy in children
at our Canton over 90% of cases lead to
the increase of cervical lymph nodes.

Non neoplastic etiology presented
a mixed picture of different conditions
that directly—or indirectly by spreading
disease—a reactive response, leading to
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enlargement of lymph nodes. Largely
verified, etiologic non neoplastic state,
the result of reactive changes in lymph
nodes, such as sinus histiocytosis, cysts,
non-specific granulation, situations af-
ter the vaccine...

In generalized lymphadenopathy
infectious etiology was significantly
more often represented with 68.4%
(Figure 2). As in the regional and
generalized lymphadenopathy in
the etiology of infection is usually
represented by a bacterial etiology
with 67.16%, followed by the virus as
the cause of 31.34%. Mycobacterium
tuberculosis as the most frequently
identified bacteria in 64.4% cases, cause
a significant (Z = 01.93> Za = 0.05 =
1.64) generalized lymphadenopathy,
while 38.1% with EBV usually verified
by a virus.

Within the generalized lymphade-
nopathy of infectious etiology cervical
and mediastinal lymph nodes is mostly
affected region, which followed, axillary
and inguinal regions (Table 1).

Acute lymphoblast leukemia
was evenly represented in all the
years of analyzed period, both
manifests as regional and generalized
lymphadenopathy, while lymphomas
in children aged manifest only by
generalized lymphadenopathy.

Generalized lymphadenopathy due
to expansion of neoplastic process,
primarily involves enlargement of
cervical lymph nodes and mediastinal
region. Representation of others and the
relationship of other regions depend on
the type of malignant processes. Supra
clavicular and abdominal enlargement
of lymph nodes is characteristic of
epithelial tumors of the stomach and
bowel cancer (1 case), and abdominal
inguinal combination was found in
Wilms tumor. Involvement of more than
two regions is generally characterized
by a primary neoplasm of lymphoid
tissue.

5. DISCUSSION

Due to the large number of different
diseases that can lead to enlargement
of lymph nodes to determine the true
cause in children can be difficult.
Therefore, in the diagnostic evaluation
of lymphadenopathy in children
should pay attention to the increased

localization of lymph nodes, abnormal
values in a complete blood count
(CBC), abnormalities in the x-ray
image (radiograph) of individual
regions, and abnormal ultrasound
findings. In the above, one of the
most important is the size of lymph
nodes in relation to the child’s age.
In healthy children lymphoid tissue
is slightly enlarged after birth until
the age of 8 to 12 years, after which it
gradually decreases during puberty, and
continues to decline throughout life.
Bilateral palpable lymph nodes in the
neck region up to 2 cm can be found in
children with previously verified upper
respiratory tract infections. Almost
50% of children aged less than 2 years
have palpable lymph nodes of the neck.
Although, more than 25% of malignant
tumors in children are found exactly
in this region, less than 2% of palpable
nodes are malignant. However, in
children, each lymph node in the neck,
larger than 1 cm should be considered
as lymphadenopathy. Axillary nodes
to 1 cm and inguinal up to 1.5 cm in
diameter in older school-age children
are usually common finding in children
aged 7 years requires monitoring,
and for infants from 2 months are
the indications for diagnostic testing.
The presence of even a particle supra
clavicular nodes (<0.5 ¢cm) regardless
of age, are always a reason for further
detailed diagnostic evaluation and are
often associated with malignancy (6).
In patients with lymphadenopathy in
primary care, prevalence of malignant
etiology is only 1.1. Key factors that
speak in favor of malignant etiology
include older age, regardless of age,
they are hard, fixed lymph nodes that
persist for longer than two weeks, and
have supra clavicular localization.
Lymphadenopathy may be the only
clinical sign, or one of the few non-
specific symptoms of the disease.
Knowing and recognizing these factors
is crucial in the treatment of vague
lymphadenopathy whose follow-up
can last up to a month, after which
a biopsy is the method of choice to
diagnose its etiology. A wide range of
causes, which lead to enlargement of
lymph nodes are easily categorized
and remembered using the mnemonic
acronym “MIAMI” meaning:
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Malignancies; Infection, Autoimmune
disorders, Miscellaneous and unusual
conditions (7). The exact incidence of
lymphadenopathy, regardless of age, is
not known, and is usually considered
within individual etiologic factors. One
of the few studies of population which
gives valid results is the Danish study
which reported an annual incidence of
0.6% lymphadenopathy in the general
population. According Reddy in 25%
of biopted lymph nodes was verified
the secondary malignancy, and 20% of
casesitisa primary malignant tumor of
lymphoid tissue (8). In the United States
malignant etiology and autoimmune
diseases in children are much less
common cause of lymphadenopathy in
relation to infectious etiology (6).

In relation to the total number
of children (334) with verified
lymphadenopathy in our study, 79.34%
had infectious etiology, 11.34% had
neoplastic etiology, and 9.28% non
neoplastic etiology. Very similar results
were presented by the Granada and
co-authors who found infectious
etiology in 81% of verified cases of
lymphadenopathy in children, and
neoplastic in 16% (9). The percentage
of malignant etiology is basically
very low in children but increases
with age. The largest part of detected
lymphadenopathy in children is
infectious or benign in etiology, with
a history of short duration and mainly
regional.

In our study, in 230 cases it was
a regional, and 104 generalized
lymphadenopathy. In the literature
there is little data dealing with the
problem of comparative representation
and manifestation of diseases of regional
or generalized lymphadenopathy.
Therefore, very detailed, and above
all well directed history is essential
to further determine the etiology of
lymphadenopathy. Particular attention
should be paid to immunization status
of the child and the accompanying
reactions. The distribution of
lymphadenopathy is usually drained
in the evaluation of certain diseases.
Within regional lymphadenopathy,
usually infectious etiology was present
with 198 (86.08%) cases, followed by
considerably less common, neoplastic
etiology and non neoplastic etiology
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with the 19 (8%).

Physical characteristics of the en-
larged lymph nodes are very important
in defining the possible etiology. With
infection, the affected lymph nodes are
asymmetrically enlarged, tense, dis-
cretely interconnected, and erythe-
matosus skin over. Nodes affected by
metastatic cancer usually are hard and
fixed. Nodes enlarged neoplastic lym-
phoid proliferations are usually solid,
non-presstresed and interconnected
(10). Careful palpation of the subman-
dibular, front and rear of the cervical,
supra clavicular, axillary and inguinal
regions in a simple, fast and non-aggres-
sive way of a preliminary differentia-
tion between regional and generalized
lymphadenopathy. According to liter-
ature data, the most affected region in
the infectious etiology is cervical, fol-
lowed by inguinal and axillary regions
(7,10). These data are entirely consistent
with our results, which show a slightly
more often affected mediastinal region.
Although a significant number of cases
are relatively quickly diagnosed and
successfully treated, some entities, such
as atypical mycobacterium, cat-scratch
disease, toxoplasmosis, tuberculosis,
leading to persistent lymphadenopa-
thy over several months, which can be
replaced by malignant processes (7).
Our results show that bacterial infec-
tions in children treated at the Clinic
of Pediatric Diseases, University Clin-
ical Centre Tuzla, and the most com-
mon cause of lymphadenopathy of one
or more regions. In addition to strep-
tococcal and staphylococcal bacteria,
Mycobacterium tuberculosis is 29.85%
of regional lymphadenopathy primary
cause of disease, while in generalized
lymphadenopathy her presence even
more significant (p>0.05). A retrospec-
tive study of Moore and colleagues, in-
volving biopted lymph nodes from 1332
children aged less than 15 years, with
the manifest lymphadenopathy, showed
the presence of granulomatous inflam-
mation in 36.3% of cases, while tuber-
culosis lymphadenitis was confirmed in
54.5%. A higher proportion of tubercu-
losis detected in this study compared
to our study may be explained by the
long period of time in which the study
was conducted (1976-1999), but it cer-
tainly confirms the high prevalence of
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tuberculosis in the last decade (11). In
support of this view speak the Tyger-
berg study with 23.6% of verified tuber-
culosis of cervical lymph nodes, and a
study conducted in Nigeria with 32.7%
of TB in children (12,13). Recent stud-
ies indicate that in developing coun-
tries, the expected annual risk of tu-
berculosis infection in children is 2.5%,
with a marked increase in the number
of tuberculous lymphadenitis in the last
two decades (14). Data from the same
studies indicate that children mortal-
ity tubercular etiology is responsible in
8-20% of cases, depending on the health
and social standards of the country. Ac-
cording to the World Health Organi-
zation, only in the United States (U.S.),
as a developed country, the incidence
of tuberculosis has declined by 13% in
all age groups during the period from
1985 to 1994, but the percentage of dis-
ease among children under 15 years is
increased by 33% (15). In the verified
bacterial etiology of lymphadenopathy
dominated by streptococcal and staphy-
lococcal infections, particularly in chil-
dren older than 3 years. Group A strep-
tococcal infection, with consequent ad-
enopathy are actually associated ail-
ments of school children, especially in
spring and autumn (16). Staphylococcus
aureus (37%) and group A streptococci
(16%) from the study by Trobs and col-
leagues almost entirely reflects the bac-
terial flora verified in our material in the
presence of some other much less repre-
sented in mixed infections (17).

It is interesting that in the infective
etiology, and regional, particularly gen-
eralized lymphadenopathy (31.34%) in
the examined period, are the viruses
which caused increased lymph nodes in
children are significantly represented.
Within a viral etiology in particular has
asignificant role EBV and is usually ver-
ified in generalized viral lymphadenop-
athy (38.1%). This is somewhat higher
than in the study by Benesch and asso-
ciates (23%), conducted at the Child and
the pediatric clinic of the University of
Gratz (2). Such a difference in the preva-
lence of EBV among our respondents in
relation to the Austrian study may ex-
plain the still present a number of mi-
grations to the region, as well as poor
socioeconomic conditions, especially in
the returnee and refugee settlements.
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The etiology of malignant disease of
childhood that we verify, acute lympho-
blast leukemia is usually verified disease
(68.4%), regardless of gender and age of
the child, which equally manifest as re-
gional and generalized lymphadenopa-
thy. Generalized lymphadenopathy at
the time of diagnosis was present in
70% of children with ALL and in 31%
of children with AML, as in the case of
ALL, which almost completely agrees
with our results. Among sick children
in our study lymphomas manifest only
by generalized lymphadenopathy, while
literature data are mainly from devel-
oped countries, give opinion that the
lymphomas in children are more of-
ten manifested by regional lymphade-
nopathy (6). In children older than 6
years, dominated by non-Hodgkin and
Hodgkin’s lymphomas, which are in
80-90% of cases of Hodgkin’s associ-
ated with cervical lymphadenopathy,
as opposed to 40% of non-Hodgkin as-
sociated lymphadenopathy. Until 7 age
of the disease occurs more frequently
in boys (10:1), and after the 12 years of
age of incidence is approximately equal
in both sexes (1,1:1) (18).

In the study by Moore and associates
which considered the diagnostic
aspects of cervical lymphadenopathy
in children 2/3 of 154 patients with
neoplastic altered and enlarged lymph
nodes had lymphoma, a further 10
had lymphadenopathy associated with
leukemia (19). The study also reported
more Tygerberg lymphoma (Hodgkin’s/
non-Hodgkin’s lymphoma—-33%/23.5%)
than leukemia (5%). In our experience,
the leukemia is more often verified
malignant disease (45.16%) than
lymphoma (19.35%). Although it has
been verified by a small number of
lymphoma in the analyzed period, as in
other studies of Hodgkin’s lymphoma
aged children are more common
than non-Hodgkin (9,12). According
to data of Bergeron, the occurrence
of lymphoma there is a slight male
predominance in the age of 15 years,
while the incidence of occurrence in
this age of about 5.5 cases per million
children (20). In our study of 6 verified
lymphoma, 2 were diagnosed in boys
and at the ages of 11 and 11.5 years,
while other were girls at the age of 8, 1
and 13.5 years.
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Other diagnosed malignancies are
mostly single cases of malignant tumors
(neuro blastoma, Wilms tumor) are typ-
ical for children’s age, or tumors whose
incidence has its peak to adult age (mel-
anoma and colon cancer), and whose
appearance in children is certainly a
consequence of additional genetic mu-
tations. Sills and colleagues have put
forward the fact that these tumors are
most common in the first 6 years of
age, as confirmed by our results, and
to 27% just manifested lymphadenop-
athy of the head and neck (6). Cervical
series of lymph nodes and in our mate-
rial are usually the affected ones. Neo-
plastic processes that manifest by re-
gional lymphadenopathy in children in
our study in over 90% of cases, leading
to enlargement of cervical lymph nodes,
and generalized lymphadenopathy pri-
marily involves the cervical lymph
nodes enlargement, then mediastinal,
inguinal and axillary regions. Represen-
tation of other regions depends on the
type of malignant processes of the pri-
mary tumor. Malignant process in the
lymph nodes usually provides a solid,
less mobile and connected to the lymph
nodes. Very careful palpation is essen-
tial to the differentiation of benign re-
active lymph nodes due to frequent in-
flammation may be fibrotic and firm.

Viral illnesses (such as EBV, ad-
enovirus, enterovirus, herpes virus,
and CMV) frequently cause lymphad-
enitis and lymphadenopathy. Together
with bacterial infections that affect the
drainage of lymph nodes, giving simi-
lar symptoms and appearance of the
lymph nodes. Usually there is a case
of “warm” nodes which are the size of
2-6 cm, erythematosus skin over them,
warm, tense and sometimes fluctuat-
ing. “Cold” nodes are usually a reflec-
tion of sub acute or chronic inflamma-
tion, are less tense and not warm. They
are not accompanied by suppuration so

it is difficult to distinguish them from
simple non inflammatory enlargement
of lymph nodes. Lymphomatous lymph
nodes are usually non-presstresed, sym-
metric, rubbery, mobile, and usually
1.5 to 2 cm in diameter. Metastatic in-
filtrated lymph nodes are mainly non-
presstresed, extremely hard, large, and
immobile and fixed to the substrate.

The diagnostic evaluation must be
determined and guided by clinical eval-
uation, but it certainly needs to include
certain laboratory analyze, microbiol-
ogy, serological, radiological examina-
tion and other diagnostic procedures
such as cytological and histopatholog-
ical analysis (5).

6. CONCLUSION

The clinical picture of lymphade-
nopathy in children is neither simple
nor uniform, which is why the diagnosis
is very complex and demanding, with a
very different etiology and requires al-
most an individual approach. It is pre-
cisely these data which underscore the
need for improved of diagnostic meth-
ods, development of effective therapies,
control of clinical trials, as well as im-
proving supportive care for patients.
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