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Intelligent Technology to Screen for Pediatric Lymphadenopathy in Medical
Laboratories
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ABSTRACT

Objective: Fine Needle Aspiration Cytology (FNAC) is considered as a well-established method in adult oncology,
and it is also highly recommended for the diagnosis of childhood tumors. This study aims to investigate the
common causes of lymphadenopathy in pediatric population particularly in Saudi children by using FNAC
technique.

Methodology: The study samples were collected randomly from 100 pediatric patients of 1 to 15 years of age who
visit different pediatric clinic centers of Riyadh, KSA. The samples were obtained by professional pathologists
and pediatric surgeons in accordance with the standard procedure.

Results: Cytological diagnosis revealed 11 cases of reactive lymphadenopathy, 3 cases of granulomatous
lymphadenitis, and 16 cases of malignancy out of which 10 patients had non-Hodgkin’s (NHD) and 6 patients had
Hodgkin’s lymphomas (HD)

Conclusion: This study confirmed that the FNAC is a useful diagnostic tool and can be used during the
investigation of peripheral lymphadenopathy in pediatric patients.
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INTRODUCTION

Pediatric lymphadenopathy is a strenuous medical condition
characterized with abnormal changes in the lymph nodes with respect
to their number or size or consistency. This condition frequently
occurs in children; however, most of these lymphadenopathy masses
are benign'?. Lymphadenopathy might also be considered as an early
sign of some life-threatening diseases. The greatest challenge for the
pediatric clinicians is to examine the children with enlarged lymph
nodes not only because of a wide-ranging differential diagnosis but
also on account of uncertainty when to do a surgery for biopsy or a fine
needle aspiration (FNA) and culture®”.

Generalized lymphadenopathy is a medical condition characterized
with the enlargement of several lymph glands in multiple areas of the

body. This type of lymphadenopathy is frequently associated with viral
infection, but it is also occasionally observed in other medical condition
such as collagen vascular diseases, malignancies and medications'5’.

Enlargement of cervical lymph node is one of the most common
temporary lymphadenopathies that can be seen in children and adults
in the form of an immune response as a result of local or systemic
infections®®.Generally, acute lymphadenitis of bilateral cervical
lymph node is frequently seen in viral upper respiratory tract infection
and in pharyngitis caused by bacterial infection. Acute unilateral
cervical lymphadenitis is observed in approximately 40% to 80%
cases of streptococci or staphylococci bacterial infection. Chronic or
subacute lymphadenitis is usually caused by mycobacterial infection,
toxoplasmosis and cat scratch disease®!!.
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However, it’s important to take into consideration the fact that not
all the cervical lymphadenopathies result from bacterial or viral
infection and could be a sign of severe life-threatening disorders
such as cancer’’. According to Alexander et al., the posterior or
supraclavicular cervical lymphadenopathy is considered to be a
medical condition with a high risk of malignancy in comparison
with the anterior cervical lymphadenopathy'’.Therefore, it is crucial
to examine the lymph nodes of both healthy and ill children during
general body examination. The abnormal appearance of lymph nodes
could be a sign of lymphadenopathy; consequently, lymphadenopathy
differential diagnosis is recommended'2.

Fine needle aspiration cytology (FNAC) is considered as a well-
established method in adult oncology and it is also highly recommended
for the diagnosis of childhood tumors. This is because of the versatility
of this technique its rapid diagnosis with low injury and minimal
complication rate. FNAC is thus considered as a worthy tool to screen
both palpable and non-palpable masses*!>!4,

Moreover, FNA is a non-invasive, less painful and faster method
in comparison with other methods related to tissue sampling such
as surgical biopsy. Generally local anesthesia administration is not
required for using FNA test because this procedure is not painful®'.
The current study, therefore, aims to investigate the common causes of
lymphadenopathy in pediatrics particularly in Saudi children by using
FNAC technique.

METHODOLOGY

The samples of this study were collected from 100 pediatric patients
whose ages ranged from 1 to 15 years (65male: 35female) and who
had enlarged peripheral lymph nodes and had been referred for FNAC
test. The participants were included if they were required the FNAC
investigation as an initial diagnostic tool. The patients were selected
from different clinics based in Riyadh, KSA. The FNAC test was
carried out by the professional pathologist and pediatric surgeon in
accordance with the standard procedure.

The material from the mass was aspirated and thrown instantly onto
several slides to prepare the smears. The quality of aspirate was
determined by staining one air dried smear slide immediately with
Giemsa stain. The second smear was stained by using the Papanicolaou
method and was fixed with 95% ethanol. All other smears were stained
by the May-Grunwald-Giemsa method.

The cytological diagnosis is divided into four categories: benign,
malignant, inflammatory and inadequate material for diagnosis.
The finding of the cytological diagnosis was confirmed by six-
months clinical follow-up and the malignant cases were verified by
histopathology and further referred to oncologist. Written informed
consent from all patients were obtained and signed by their fathers/
mothers.

RESULTS

In the current study, the investigation of lymphadenopathy was carried
out by using FNAC test in 100 children of 1 to 15 years of age. The
average age of the children was 8 years. The results in table 1 and
2 show the distribution of the aspiration sites:70cervical, Sauxiliary,
21sub-mandibular, 2 generalized, and 2inguinal (Table 1). Cytological
diagnosis revealed 11 cases of reactive lymphadenopathy, 3 cases of
granulomatous lymphadenitis, and 16 cases of malignancy out of which
10patients had non-Hodgkin’s (NHD) and 6 patients had Hodgkin’s
lymphomas (HD) (Table 2).

Table 1: Aspirated lymph node sites

Site Number
Cervical 70
Auxiliary 5
Sub-mandibular 21
Inguinal 2
Generalized 2
Total 100

Table 2: Age Distribution of Study Population

Age Lvmphoma Reactive Granulomatous Total
& ymp lymphadenopathy lymphadenitis

Less than 5 0 4 0 4

years

6-10 years 1 4 0 5

11-15 years 15 3 3 21

DISCUSSION

FNAC is a broadly accepted diagnostic procedure for the diagnosis
of lymphadenopathy in adults, hence, it is rapidly gaining acceptance
of pediatricians®'® Therefore, the current study chose this technique to
find out the common causes of pediatric lymphadenopathy.

The current study revealed that all the 100 pediatric patients had
enlarged lymph nodes in the different parts of their bodies. The
peripheral lymphadenopathy in children is a regular clinical problem
since there are multiple causes of peripheral lymphadenopathy;
however, majority of these conditions (about 84%) are considered as
benign self-limiting conditions"'2.

Several studies reported that enlargement of lymph node is mostly
associated with reactive lymph node and it is a benign revisable process.
The reactive lymph node results from different etiologies with most
commonly infectious agents®®®. Crucially, the reactive lymph nodes
which are caused by infectious agents are diagnosed by additional
clinical assessment such as imaging techniques and microbiological,
serological and molecular tests. A common condition which is
associated with lymphadenopathy is granulomatous lymphadenitis
and this condition mainly results from the infection of Mycobacterium
tuberculosis®'121,

The result of this study showed that 3% of the cases are diagnosed
with granulomatous lymphadenitis. This finding is agreement with
Annam’s study who examined 336 children of 1 month to 12 years
of age'®.In his study he noticed that the following cytomorphological
characteristics of the lymph node:58% of the cases were classified
as reactive lymphadenitis and 30% were classified as granulomatous
lymphadenitis'®. This study found lymphoma in 90% of males and 10%
of females. These findings are in line with other studies®*°.

The results of this study revealed that lymphoma was recognized in
the pediatric patients who were 10 or more years old. These results are
in line with other several studies'?2. There might be some variations,
which could be attributed to the sample size and many obstacles
including time duration and ethical approvals.

CONCLUSION

The current study found that the both types of lymphomas Hodgkin
and non-Hodgkin might be highly suspected in Saudi children with
peripheral lymphodenopathy. Moreover, this study realized that
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the FNA is a worthy diagnostic tool and can be used during the
investigation of peripheral lymphadenopathy in pediatric patients.
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