
Clinical Characteristics of and Cancer Incidence in Children 
Evaluated for Lymphadenoapthy Referred to Pediatric 
Oncology Clinics

Lymphadenopathy is a common clinical finding in child-
hood. The lymph node size above the expected limits 

and/or disruption of its structure is called LAP. Although 
it varies according to the region where the lymph node 
is located, lymph nodes that are generally greater than 
1-1.5 cm, and in some resources larger than 2.5 cm and/
or deformed structure are considered pathological. LAP is 

most often seen in response to regional or systemic acute 
infections and has a good course. Severe diseases, such 
as chronic infections, rheumatological diseases and rarely 
childhood cancers, can be included in its etiology. The fre-
quency of cancer among patients who are followed up due 
to growth in lymph nodes varies according to the centers. 
In primary care centers, the proportion of patients diag-

Objectives: In our study, we aimed to investigate the clinical characteristics and cancer frequency in patients referred to our pedi-
atric oncology outpatient clinic for lymphadenopathy.
Methods: The charts of patients admitted to our pediatric oncology outpatient clinics for lymphadenopathy between January 2014, 
and December 2016 were retrospectively reviewed in this study. Age, gender, duration of complaints, previous therapies, systemic 
signs and symptoms, lymph node characteristics and laboratory findings were recorded. The frequency of malignancy was calculated.
Results: One hundred thirty-four patients (34 girls) with a median age of six years (range four months-17 years) were included 
in our study. The majority of the patients (98%) had localized lymphadenopathy and the head and neck region was the most 
common site of involvement (87%). The median long-axis diameter of lymph nodes ranged between 0.5 cm and 5 cm (median 
2 cm) by physical examination. Twenty-one patients (15.6%) had lymph node biopsy. Four patients had ruptured epidermal cyst, 
lymphangioma, pilomatricoma and ectopic thymus. Of the other biopsies, nine patients were diagnosed with reactive LAP, four 
with lymphadenitis, and four with Hodgkin’s disease. The lymphoma patients had lymph node size greater than 2.5 cm and the 
duration of lymphadenopathy was longer than four weeks. Three out of four patients had systemic clinical findings accompanying 
lymph node enlargement.
Conclusion: Three percent of the patients with lymphadenopathy who were referred for suspected malignancy received a cancer 
diagnosis. This rate, which is too low for a reference center, suggested that the patients might be referred to the pediatric oncology 
outpatient clinic without a thorough evaluation in primary health care.
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nosed with cancer in all age groups generally does not ex-
ceed one percent.

The likelihood of malignancy is much lower in children, 
especially in acute conditions.[1–5] Referral of patients with-
out adequate evaluation of cancer risk reduces the rate of 
cancer in reference centers. Directing patients with lymph 
node enlargement to outpatient clinics of pediatric oncol-
ogy without investigating and monitoring other causes in 
its etiology may cause panic in patient and family and an 
increase in the burden of oncology outpatient clinics. In 
our study, we planned to determine the clinical and labora-
tory features, rates of biopsy procedures and cancer diag-
nosis of patients who were sent to our oncology outpatient 
clinics with the diagnosis of the LAP. 

Methods
Patients who were referred to our pediatric oncology out-
patient clinic with the diagnosis of the LAP between Janu-
ary 2014 and December 2016 formed the study group. 
The patients were determined according to the diagnostic 
codes of ICD were examined retrospectively. As diagnostic 
codes, R59 (enlarged lymph nodes), L04 (acute lymphad-
enitis), I88 (lymphadenitis other) were chosen. Data were 
obtained from the files created in the polyclinic comput-
er system of the patients determined according to these 
codes. Information about the center that sent these pa-
tients means of transportation, age, and gender of the pa-
tients’ duration of their complaints, presence of systemic 
signs and symptoms, location and structure of the lymph 
node; the results of the examinations performed in the 
center and hospital where the patient was first applied, 
and antibiotherapy administered (if any) were recorded. 
The proportion of patients who needed a biopsy and the 
frequency of malignancy were calculated, and the features 
that might be related to malignancy were investigated. 

Results
A total of 134 patients who came to our clinic with the di-
agnosis of LAP formed the study group. Eighty percent of 
the patients with a male/female ratio of 32/102 and a me-
dian age of six years (4 months-17 years), were sent from 
pediatric polyclinics of other centers through the Central 
Physician Appointment System (MHRS), while 20% them 
were sent from the pediatric, pediatric surgery or ENT (ear 
nose, and throat) polyclinics of our hospitals for consulta-
tion. Since the patients who were referred via MHRS were 
not given an epicrisis about the indication for referral to on-
cology, all information about the examinations and treat-
ments was obtained from the family and the reports of 
examination results they kept with them. Peripheral lymph 

nodes were noticed by the family in 86%, and by the physi-
cians in 14% of the patients to whom they were applied 
with another complaint.

In patients sent with the diagnosis of mesenteric LAP, lymph 
node size was determined on the ultrasonography (US) re-
quested with the indication of abdominal pain. The median 
time elapsed between the first application to a physician 
and the referral to oncology in the whole group was 13 days 
and ranged from one day to four years (Table 1).

Our patients had upper respiratory tract infection (URT: 60%), 
typical adenoid face and/or allergic rhinitis (22%). Dental 
caries were detected in 12% and skin infection in 3% of all 
cases, while 7% of them complained of abdominal pain. One 
patient was in the active period of chickenpox infection.

When the examinations performed before referrals to our 
outpatient clinic were reviewed, it was seen that the most 
requested examination was ultrasonography (US) for the 
enlarging lymph node. Information about the size of the 
lymph node was given in 62% of US reports, and findings 
of fatty hilus, bleeding, resistance and echogenicity that 
could be used in differential diagnosis were not specified. 
The lymph node sizes reported in the US reports of 90% of 
the patients were larger than patients measured during the 
examination. The rates of other examinations performed 
are shown in Table 2. There was microcytic anemia in four 
cases and positive EBV IGM in two of the blood tests. None 
of the patients were referred to the dentist or allergy out-
patient clinic before referral to oncology. 

Ninety-eight percent of the lymph nodes were regional 
and most commonly located in the cervical location. Their 

Table 1. Characteristics of the lymph nodes

Characteristics 	 n, (%)

Locations
Common 	 3 (2)
	 Regional	 131 (98)
		  Cervical	 108
		  Submandibular	 4
		  Suboccipital	 3	
		  Supraclavicular	 2
		  Axillary	 4	
		  Inguinal	 3	
		  Mesenteric	 7	
Dimensions, 0.5-5 cm (median 2 cm)
	 <1cm	 33 (24.6)
	 1-2.5 cm	 92 (68.7)
	 >= 2.5cm	 9 (6.7)
Duration, 1 day- 4 years (median 13 days)
	 <2 weeks	 82 (61)
	 >1 year	 16 (12)
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dimensions were found between 0.5-5 cm (median 2 cm) 
during physical examination (Table 1). The lymph nodes 
had normal histology in 24.6% of the cases and they mea-
sured 1 cm or less in diameter. Since there were no serious 
accompanying systemic signs and symptoms, lymph nodes 
were not evaluated pathologically and removed from fol-
low-up. One patient in the group had hepatosplenomegaly 
and two patients had splenomegaly. Organomegalies ex-
ceeded normal limits at most 2 cm. They had soft consis-
tencies and regressed during follow-up; these organomeg-
alies were thought to be due to infection. 

The antibiotherapy was initiated in 90% of the patients, 
and treatment was continued in patients still taking anti-
biotics. Among other patients, any treatment was not ad-
ministered to any patient other than a patient with a dental 
abscess, who was considered to receive undertreatment. 

A biopsy was performed in 21 (15.6%) of the cases. The path-
ological examination results are summarized in Table 3. The 

cancer detection rate was 19% among biopsized patients 
and 3% in the whole group. In patients diagnosed with 
Hodgkin lymphoma, the LAP size was greater than 2.5 cm, 
and the LAP was present for longer than four weeks. In ad-
dition, three of them had accompanying systemic findings 
(Table 4).

Discussion
Lymph nodes are often encountered in childhood. In a 
study conducted with children under the age of five, lymph 
nodes were found in 44% of healthy children and in 64% of 
the children examined for a disease.[6] In order for the pal-
pated lymph node to be considered pathological, its size 
should be above normal limits and/or its structure should 
be deteriorated. In a significant portion of our cases (i.e., 
24.6%), lymph nodes were not evaluated as LAP, the reason 
for referring to oncology could not be explained and these 
cases were not followed up.

Most of the enlargements in lymph nodes are reactive, 
have a benign course, and usually develop during viral 
infections. Since childhood cancers are considered in its 
etiology, the growth of lymph nodes worries families and 
even doctors, regardless of their size and structure. These 
concerns may cause patients to be referred to oncology 
without being adequately evaluated and monitored. The 
possibility of malignancy is low, especially in LAPs, pres-
ent for less than 2-4 weeks or have not increased in size 
for more than a year. Cancerous tumor development is also 
less frequently seen in mobile, soft LAPs less than 2.5-3 cm 
in size, in the patients with cervical location, and without 
concomitant severe systemic signs and symptoms.[1–10]

Patients should be adequately evaluated for these features 
and oncology consultation should be requested in case of 
doubt. In our study, only three patients (2%) had extensive 
lymph node involvement and 85.5% of the regional lymph 
nodes were located in the cervical or submandibular regions. 
Only 6.7% of thepatients had lymph nodes measuring >2.5 
cm in diameter. Sixty percent of patients had signs of upper 
respiratory tract infection at the time of diagnosis or previ-
ously. The time elapsed between noticing the lymph node 
and referral of the patient to us was less than two weeks in 
61% and more than one year in 12% of the cases.

Table 2. Tests and examinations requested from the patients

Tests		  n, (%)

Complete blood count	  94 (70)
Peripheral smear	 11 (8)
Biochemical	  51 (38)
Viral tests	 28 (21)
Chest X-ray 	 23 17)
US of LAP	 134 (100)

Table 3. Distribution of the diagnoses among biopsized patients

Results of the histopathology reports 	 n

Reactive changes	 9
Lymphadenitis	 4
	 Nonspecific	 1
	 Granulomatous	 3
Hodgkin lymphoma	 4
Indications unrelated to lymph nodes	 4
	 Epidermal cyst	 1
	 Lymphangioma	 1
	 Pilomatrchoma	 1
	 Ectopic thymus	 1
Total		  21

Table 4. Characteristics of the patients diagnosed as Hodgkin lymphoma

Patient 	 Age (years)	 Duration (mos)	 Region 	 Size (cm)	 Systemic findings	 Chest X-ray

1	 4 	 1 	 Cervical	 4	 None	 Normal
2	 15 	 2 	 Cervical	 2.5	 Pruritus	 Mediastinal LAP
3	 15 	 3 	 Supraclavicular	 4	 Weight loss, sweating, a fever	 Mediastinal LAP
4	 12	 6 	 Supraclavicular and axillary	 4	 None	 Mediastinal LAP
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In particular, patients with a disease history of more than 
one year had suffered recurrent episodes of infection, and a 
significant proportion was accompanied by allergic rhinitis 
and/or adenoid face. Although the size of the lymph node 
regressed after the infection was resolved, it was observed 
that the families were worried because the lymph nodes 
did not disappear completely. An important health prob-
lem that was overlooked was dental caries and none of the 
patients with dental caries were directed to dentistry. How-
ever, a patient in the active period of chickenpox infection 
was sent to the oncology outpatient clinic where patients 
with impaired immune system were monitored. These data 
suggested that patients were not adequately evaluated for 
risk of cancer before they were referred to oncology.

It was noteworthy that all of our patients had undergone 
recurrent US examinations directed their affected lymph 
node. All cases were followed up with US and referred to 
oncology even in the presence of millimetric increases in 
lymph node size. LAP size was specified in most of these 
USs, and sufficient information about the lymph node 
structure was not provided. Similar to a study in our coun-
try,[11] the dimensions stated in the US report were smaller 
than cases palpated during examination. Although US is 
not routinely recommended for the diagnosis and follow-
up of LAPs, most of which are reactive, and frequently ultra-
sonographic examinations were performed in studies con-
ducted in our country with reported rates ranging between 
50 and 70%.[1–13] Requesting US in primary care without ad-
equate clinical evaluation of the patients and inadequate 
radiological evaluations may lead to unnecessary referral 
of the patients to oncology.

Biopsy and subsequent histopathological examination are 
the last steps in revealing the LAP etiology.[1–3] The rate of 
the patients diagnosed with cancer based on biopsy results 
varies according to age and the center where these patients 
are followed up. The prevalence of malignancy is low in pri-
mary health care centers, especially in children. In reference 
centers, the rates are higher in patients whose clinical find-
ings suggest malignancy.[13] In studies conducted in chil-
dren of our country, the cancer rate has been reported in 
a wide range, such as 1-38%.[14–21] Incidence rates of cancer 
reported from pediatric oncology outpatient clinics range 
most prevalently between 1, and 38 percent.[14–21] The high-
est rates (>15%) have been generally reported in studies 
conducted in pediatric oncology polyclinics.[14–21] In a study 
reporting only the results of patients undergoing biopsy, 
the rate of cancer reportedly increased up to 40.8%.[22]

In a study in our country, contrary to what is expected, only 
one of 98 patients who were sent to the pediatric oncol-
ogy center was diagnosed with Hodgkin lymphoma.[11] Al-

though our study was conducted in the oncology outpa-
tient clinic, only 3% of the cases received the diagnosis of 
cancer which is very low for a reference center. That other 
studies were usually conducted in university hospitals may 
have caused this difference. Our center is a public hospital 
and access to our oncology clinic is easier than university 
hospitals. We think that the malignancy rate is low because 
the low-risk patients who were not clinically evaluated in 
the primary care applied to our outpatient clinic.

Hodgkin lymphoma is the most common childhood malig-
nancy diagnosed based on histopathological examinations 
of peripheral lymph node biopsy specimens. Four of our pa-
tients were diagnosed as Hodgkin lymphoma as a result of 
histopathological examination. All of these patients had one 
or more features that increased the risk of cancer, such as 
long disease history, supraclavicular location, more than 2.5 
cm growth in size, and concomitant systemic findings. Since 
the number of patients with cancer is very small, the rela-
tionship between the clinical and laboratory features of the 
patients and malignancy could not be evaluated statistically.

Conclusion
In conclusion, only 3% of our patients were diagnosed with 
pediatric cancer. This rate is quite low for an oncology cen-
ter. It was observed that patients who could be followed in 
primary health care centers were referred to the oncology 
outpatient clinic. Better clinical evaluation and monitoring 
of patients as for location, growth, structural alterations in 
lymph nodes, and/or additional systemic signs and symp-
toms will reduce unnecessary referrals.
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