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Introduction: Accuracy of the FNAC results depends upon the amount 
and adequacy of the aspirated material from the lesion with proper 
staining and interpretation. Guided aspirate yields better diagnostic 
material from deep-seated and inaccessible lesion in comparison to 
routine FNA procedure.
Aim: To present an experience of 30 cases of USG-guided FNAC in the 
pediatric population.
Material and Methods: The study is a retrospective data analysis and 
included 30 pediatric cases of 0-18 years who were advised image-guided 
FNAC for various clinical diagnosis. Corresponding slides of the cases were 
examined from the archives of the Department of Pathology SSPHPGTI, 
Noida, U.P. and Era’s Lucknow Medical University, Lucknow, U.P. India. 
The variables were tabulated under the headings of demographic data, 
site of lesion and as per diagnosis as non-neoplastic or neoplastic. Non-
neoplastic lesions were further classified into infective, inflammatory/ 
autoimmune, while neoplastic lesion as benign and malignant tumor. 
Data was analyzed as per statistical parameter and results were compiled 
and analyzed.
Result: Out of 30 cases, 16 were females and 14 males with majority 
of males in the age group of 0 to 10 years and majority of the females 
in the age group of 11 to 18 years. The most common site to undergo 
FNAC in our study was abdominal swellings [mesenteric lymph nodes 
(10) followed by kidney mass (2) and ovarian mass (2)]. Only 3 cases 
were categorized as malignant lesions, the rest were benign. Infective 
lesion was the most common category with maximum cases reported 
as Koch’s abdomen (7). Three cases were noncontributory with no 
adequate yield.
Conclusion: The study is an attempt to highlight our experience of USG-
guided FNAC diagnosis in pediatric population.
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Introduction
Pediatric lesions differ markedly from adult lesions in their 
nature, distribution, and prognosis.1 Pediatric patients 
represent a unique study population with regard to 
spectrum and frequency of disease. Fine-Needle Aspiration 
Cytology (FNAC) is the first choice of investigation for the 
diagnosis of the palpable lesion or mass. FNAC has also 
been recommended as a technique for accurate evaluation 
and diagnosis of childhood palpable lesions. FNA usually is 
preferred over biopsies because procurement of cytological 
material from the lesion helps in rapid evaluation and 
tentative diagnosis, thus helping the clinician and patient 
in early management of the disease.2-5 It has also been 
shown to be safe, with minimal trauma, and cost-effective 
diagnostic method that notably typically lacks the need for 
sedation or general anesthesia in comparison to surgical 
biopsy.6 USG-guided FNAC is a more refined form of this 
technique used especially in deep-seated lesions or lesions 
near major vessels, which cannot be approached blindly. 
The benefit of image guidance is that we get a better 
understanding of the location of the lesion, the needle goes 
in the lesion so chances of dilution of material by blood is 
reduced drastically and we get a better yield on the slides 
examined; hence, a better and faster diagnosis can be done.

Our study aims at presenting a 2-year experience of our 
pediatric setup to highlight the spectrum of diseases on 
USG-guided FNAC.

Materials and Methods
A retrospective descriptive case study for 2 year data 
was conducted and included 30 pediatric cases of 0 to 18 
years who were advised image-guided FNAC for various 
clinical diagnosis. Corresponding slides of the cases were 
examined from the archives of the Department of pathology 
SSPHPGTI, Noida and Eras Lucknow medical University, 
Lucknow. Since it is a retrospective data analysis prior ethical 
approval was not required. All pediatric cases who had 
undergone routine USG guided FNACs were included in the 
study and all adult cases or any guided smear of a known 
case on treatment were excluded. A Lumbar Puncture (LP) 
needle was used for the procedure and smears were air 
dried as well as wet fixed. All smears were stained with 
Romanowsky stains (Leishman). Papanicolaou stain along 
with Periodic Acid and Schiffs stain, Ziehl-Neelsen stain for 
acid fast bacilli and Gram stain for gram positive/negative 
bacteria were done as and when required. 

The data was tabulated under the headings of demographic 
data, site of lesion and diagnosis as non-neoplastic and 
neoplastic diseases. Non-neoplastic lesions were further 
classified into infective, inflammatory/ autoimmune, while 
neoplastic lesion were classified as benign and malignant. 
Analysis of the data was done and results presented. 

Result
Out of 30 cases, 16 were females and 14 males with 
majority of males in the age group of 0 to 10 years and 
majority females in the age group of 11 to 18 years. The 
most common site to undergo FNAC in our experience 
was abdominal swellings [mesenteric lymph nodes (10) 
followed by kidney mass (2) and ovarian mass (2)]. Only 3 
cases were categorized as neoplastic, malignant lesions, the 
rest were non-neoplastic. Infection was the most common 
non-neoplastic category with maximum cases reported as 
Koch’sabdomen (7) (Figure 1 (A-E) and Table 1-4). Three 
cases were noncontributory with no adequate yield.

Table 1.Demographic data of the study population

Age (Years) Male Female
0-10 10 04

11-18 04 12

Table 2.Sex distribution of cases

Males Females
14 16

Figure 1.A, B, C Moderately cellular smear  with 
aggregates of oncocytes  and mature lymphocytes; also 
follicular cells and plasma cells suggestive of lymphocytic 
thyroiditis (USG-guided aspirate from thyroid, Giemsa 
stain). D Monomorphous population of medium sized 
lymphoid cell suggestive of atypical lymphoid proliferation 
(USG-guided aspirate from abdominal lymphnode, 
Giemsa stain). E Well-defined epithelioid cell granuloma 
suggestive of granulomatous inflammation (USG-guided 

aspirate from abdominal lymph node Giemsa stain)
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Discussion
Pediatric patients represent a unique study population with 
regard to spectrum and frequency of disease. Fine-Needle 
Aspiration Cytology (FNAC) is the first choice of investigation 
for the diagnosis of the palpable lesion or mass however 
not many studies are available compiling pediatric data for 
USG guided FNACs.

A thorough literature review showed only 1 report analyzing 
all FNAs, both benign and malignant, performed at a large 
medical center in children 12 years of age and younger.7 
The role of FNA in children has been described in numerous 
studies.8-9 According to a study done on guided FNACs 
of retroperitoneal lesions in pediatric population the 
sensitivity, specificity and diagnostic accuracy of FNACs 
was 92.8%, 100% and 93.3%, respectively.8 Previous 
publications have focused on FNA of specific anatomic 
sites or of particular disease entities. Another study done 
outside India is based on a 10-year experience of pediatric 
FNACs. However, to the best of our knowledge this is the 
first study to be highlighting the findings as well as the 
importance of guided FNACs in the pediatric population.9

There is very limited data defining the application of image-
guided FNA cytology to lesions of multiple anatomic sites 
in the pediatric population. In a study of guided FNAC in 
mixed pediatric and adult population, majority cases were 
that of thyroid lesions while in our study, lymph nodes 

appear to be the commonest organ to be sampled in the 
pediatric population.10

The commonly detected non-neoplastic lesions in our 
study were infective with equal number of tubercular and 
bacterial lesions. Rest all other lesions were in almost similar 
frequency. Only 3 malignant cases were diagnosed. The 
patients were classified in two age groups: 0 to 10 and 11 
to 18 years. It was interesting to see male preponderance 
in the 0 to 10 years age group and female preponderance 
in 11 to 18 years age group. In a study in regard to gender, 
the mean age of lesion in male was lower than that of 
female patients (10.81±5.60 years vs. 14.56±4.37 years) 
thus matching our study.11

Study shows that the most common cancer in children aged 
0 to 14 are acute lymphocytic leukemia, central nervous 
system tumour, neuroblastoma, and non-Hodgkin lymphoma 
and the most common cancers among adolescents aged 
15 to 19 years are Hodgkin lymphoma, thyroid carcinoma, 
and lymphoma.11-13

In another study from guided retroperitoneal lesions on 
mixed population with larger sample size, 31 malignant 
lesions and 16 benign and inflammatory lesions were 
described. In this study, out of 23 renal masses, 11 cases 
were Wilms Tumor, 4 cases were Renal cell carcinoma and 
a single case constituted angiomyolipoma of kidney. There 
were 20 cases of retroperitoneal lymphadenopathy with 

Table 3.Site of USG-guided FNAC (Organs involved)

S. No. Site Male Female
1. Kidney 02 00
2. Cervical lymphnode 03 02
3. Abdominal lymphnode 06 04
4. Thyroid 00 02
5. Soft Tissue Swelling (STS) 02 02
6. Ovary 00 02
7. Axillary swelling 00 01
8. Pleural cavity 01 00
9. Non contributory 02 01

Table 4.Cytomorphological diagnosis of the lesion

Non Neoplastic (18) Neoplastic (09) Non
ContributoryInfective Inflammation/ autoimmune Benign Malignant

Parasite 02 Hashimoto’s thyroiditis 02 Vascular 02 Lymphoma 01 03
Suppurative 07 Mucinous cyst ovary 01 *SRBCT 01

TB 07 Benign ovarian cyst 01 Wilms Tumor 01
lipoma 02

*SRBCT-Small round blue cell tumor
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12 cases (60%) as inflammatory mainly tuberculosis and 8 
cases (40%) had malignancy. There were 7 miscellaneous 
retroperitoneal masses out of which 3 were fibrohistiocytic 
tumor, 2 were myxoid liposarcoma, 1 was neuroblastoma 
and 1 was seminoma.11

Tuberculosis is a very common entity to be diagnosed in 
Indian population and in our study mostly the children 
were diagnosed with TB and majority had a positive family 
history or a recent exposure history to tuberculosis. Two 
cases of thyroiditis were diagnosed while benign lesions 
were vascular and lipoma followed by ovarian cysts. Small 
Round Blue Cell Tumor (SRBCT) was the common diagnosis 
on USG-guided FNA from retroperitoneal lesion with one 
being confirmed on histopathology as lymphoma and the 
other as Wilms tumor. One case was lost to follow up.

In our study, the majority of lesions were non-neoplastic 
which matches the findings of another study.12,13 Only 3 
malignant cases were identified in our study. In general, 
examination of smear for malignancy may pose a problem 
due to presence of features like hypocellularity, degenerated 
tumor cells, necrosis, and epithelial hyperplasia. The false-
negative cases in FNAC are commonly due to poor tumor 
localization and poor sampling technique. A small sample 
size was one limitation in our study.

Conclusion
In conclusion, our study supports the use of guided FNAC in 
deep-seated lesions of various anatomic sites in the children 
less than 18 years old. It is a simple and minimally invasive 
tool in rapid evaluation and early diagnosis for better and 
timely management of deep-seated and unapproachable 
lesions.
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