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 Background: Fine-needle aspiration cytology (FNAC) is a first-line investigation 
modality for the evaluation of cervical lymphadenopathy. Aim: To assess the utility and 
diagnostic efficacy of FNAC in the evaluation of cervical lymphadenopathy. Materials 
and Methods: FNAC of 540cases of cervical lymphadenopathy were evaluated 
retrospectively between August 2017 to October 2019 . Out of 540 cases, 220 cases 
underwent subsequent  histopathological follow�up for confirmative diagnosis. Both 
FNAC and Histopathological diagnoses then correlated to asses the efficacy of FNAC in 
diagnosis of cervical lymphadenopathy. Results:                            The present study 
showed sensitivity, specificity, accuracy, positive predictive value, and negative 
predictive values of FNAC were 87.50%, 98.94%, 97.27%, 93.33%, and 97.89% 
respectively. Conclusion: FNAC issensitive, specific, and accuratein the diagnosis of 
cervical lymphadenopathy. It is also an inexpensive and reliable diagnostic tool for 
evaluation of lymph nodes. 

KEYWORDS: Cervical lymphadenopathy, malignant, fine-needle aspiration cytology 
(FNAC), histopathology. 

INTRODUCTION 

FNAC is a technique used to obtain cells, tissues and /or fluid through a thin needle 
attached with disposable syringe for the diagnosis of masses.(1)Fine�needle aspiration 
cytology (FNAC) in the evaluation of lymph node lesions is a simple, rapid, cost 
effective procedureas a first line investigative technique as an integral part of the initial 
diagnosis and management of patients with lymphadenopathy .(2)Moreover,it is non-
invasive procedure and not associated with any complications of the procedure.Thus it is 
widely accepted as the accurate, sensitive, specific and cost-effective procedure in the 
diagnosis of lymphadenopathy.(3) 

Lymphadenopathy is the enlargement of lymph node and lymphadenitis is the 
inflammation of lymph node. Cervical lymph node measuring more than 1 cm is known 
as cervical lymphadenopathy. It could be due to infection, autoimmune disease or 
malignancy.(4) Fine needle aspiration cytology (FNAC) has important role in the 
diagnosis of these lesions.The small number of cells that are obtained from the lymph 
node during FNAC is often sufficient for the diagnosis.(5) FNAC can easily differentiate 
between neoplastic and non-neoplastic lesions.(6,7) 

The aim of this study was to evaluate utility and diagnostic efficacy of FNAC in the 
cervical lymphadenopathy. 

 

Abstract 
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MATERIALS AND METHODS 

The records of patients who underwent FNAC with the indication of lymphadenopathy at 
this institution between 2017 and 2019 were retrieved from the registers and computer 
database.. Total 540 patients of all age groups and both sexes who attended pathology 
department for FNAC of cervical lymphadenopathy were evaluated. The fine needle 
aspiration slides were stained with Hematoxylin and eosin (H&E) and Ziehl Neelsen 
(ZN) stain for Acid fast bacilli. The slides were reviewed and the results were classified 
as non-neoplastic and neoplastic lesion and compared with the histopathological 
diagnoses. 

In outpatient department, a detailed history and thorough physical examination of 
the patient with palpable lymph nodes was carried out and entered in the proforma.The 
patient was informed about the procedure and informed consent was obtained from the 
patient before subjecting to fine needle aspiration cytology of the lymph node.  

The standard procedure was followed, making use of a 10ml syringe bearing a 22-
gauze needle (external diameter of 0.6mm) or sometimes 23 gauze needles. 

The lymph node was located clinically and fixed in position with free hand. The 
overlying skin was sterilized with spirit swab.The needle was placed over the skin and its 
direction was determined before it was introduced in the lymph node swelling in one 
swift motion.  

Once the lymph node swelling was engaged (as indicated by the resistance to the 
needle) suction was applied, while the needle was moved back and forth in the swelling. 
The hub of the syringe was observed for appearance of any material. When this appeared, 
the suction was slowly released and the needle was then withdrawn from the 
swelling.The needle was temporarily removed from the syringe, and the syringe was 
filled with air by pulling back the plunger. The needle was then reattached.  

The material was expressed on to one end of glass slide as is done when preparing 
a blood smear. The material was then drawn into a smear with a spreader/another glass 
slide. It was then immersed in a fixative 95% methyl alcohol. The slides were stained 
with H&E stain. 
Staining method: 

For routine diagnostic cytology we use Haematoxylin &Eosin stain  
Technique of H&E stain in Cytology: 

i. Fix smear in 95% alcohol – 15 min 
ii. Wash with water 
iii. Stain with Harris Haematoxylin – 5 minutes 
iv. Wash with water 
v. Dip in 1% Acid alcohol 
vi. Wash in running tap water until blueing 
vii. Counter stain with 1% Eosin. 

Dehydration: 
viii. Rinse in 70% Alcohol for 30 seconds. 
ix. Rinse in 90% Alcohol for 90 seconds. 
x. Rinse in Absolute Alcohol for 30 seconds. 
xi. Rinse in two changes of Xylene. 
xii. Clear and mount with D.P.X. 
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The interpretation of the slide was done by the cytopathologist. 
 Classifications of true negative (TN; histopathologically confirmed benign 
cytopathological diagnosis), true positive (TP; histopathologically confirmed 
malignant cytological diagnosis), false negative (FN: Histopathologic diagnosis is 
maligant and cytopathologc diagnosis is benign), false positive (FP; histopathologic 
diagnosis is benign and cytopathologic diagnosis is malignant) were determined. The 
sensitivity (sensitivity: TP/TP+FNX100), specificity (spesificity: TN/TN+FPX100), 
accuracy (accuracy: TP+TN/ TP+TN+FP+FN), positive predictive value (PPV=TP / 
TP+FPx100) and the negative predictive value (NPV=TN/ TN+FNX100) was 
calculated. 

RESULTS 

In all,540 patients underwent FNAC for lymphadenopathy between 2017 and 2019 at this 
hospital. Of the total, 280 (51.85%) patients were male and 260 (48.14%) of them were 
female.  

                               The age range of study population (n = 540) was 2�70 years. The 
highest number of patients was between 21 years and 30 years. 

The FNAC results of the specimens were reported as 512 (94.81%) cases of benign and 
28(5.18%) cases were malignant. Reactive lymphoid hyperplasia was the most common 
non-neoplastic lesion (276 cases, 51.11%) followed by tuberculous lymphadenitis (190 
cases, 35.18 %), necrotizing lymphadenitis ( 20 cases, 4.92% ) and acute suppurative 
lesion ( 26 cases ,6.40%).  Out of 190 cases of tuberculous lymphadenitis, AFB positivity 
was found in 80 cases( 42.10%).                                              

Metastatic carcinoma ( 20 cases, 3.70%) was the most common lesion among malignant 
lesions followed by lymphoma (8 cases,1.48%).Among metastatic carcinoma, most 
common cases were from squamous cell carcinoma (SCC) followed by adenocarcinoma. 

Reactive lymphoid hyperplasia was common in the age group of 5-20 years whereas 
tuberculous lymphadenitis was common in the age group of 21-40 years. 

Malignant lesions were common in the patients of more than 40 years of age. Maximum 
neoplastic lesions were found in the age group of 41-60 years. 

Table 1: Distribution of cases in various age groups(n=540) 

Age group 
(years) 

No. of patients Percentage 
 (%) 

2-20 28 5.18 
21-30 410 75.92 
31-40 40 7.40 
41-50 30 5.56 
51-60 24 4.45 
61-70 8 1.48 
Total 540 100 
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Table 2: Cytopathological diagnosis of cervical lymphadenopathy (n=540) 

FNAC DIAGNOSIS No of cases Percentage (%) 
BENIGN 
Reactive lymphoid 
hyperplasia (RLH) 

276 51.11 

Tubercular lymphadenitis 
(TB) 

190 35.18 

Necrotizing lymphadenitis 20 4.92 
Acute suppurative lesion 26 6.40 
MALIGNANT 
Metastasis  20 3.70 
Non-Hodgkins Lymphoma 
(NHL) 

8 1.48 

TOTAL 540 100 
 

220 patients out of total 540 cases with benign and malignant diagnosis established based 
on FNAC findings were found to have a histopathological correlation. 

Table 3: Correlation of FNAC diagnoses with histopathological diagnoses  

FNAC 
Diagnosis 

Total 
no of 
cases 
on 
FNAC  

 
Histopathological  Diagnosis 
  

  RLH TB Necrotizing 
Lymphadenitis 

Acute 
suppurative 
Lesion 

Metastasis 
 

NHL 

RLH 90 92      
TB 71  67     
Necrotizing 
Lymphadenitis 

5   5    

Acute 
suppurative 
Lesion 

36    36   

Metastasis 
 

10     14  

NHL 8      6 
Total no of 
cases 

 
220 

 
200 

 
20 
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Table 4: Showing statistical analysis of FNAC diagnosis of cervical lymph nodes in 
relation to histopathological study diagnosis

FNAC 
 

 

 Malignant

 Benign

Total  

a :- True Positive ; b :
 FNAC diagnosis of 198 benign cases
i.e., true negative cases 
positive cases after histopathological correlation.                 
                                      
were found to be reactive lymphoid hyperplasia
lymphadenitis, 5 cases as necrotizing lymph node,36 cases as acute suppurative lesion 
and 20 cases as malignant lymph node.
200 cases (90.90%) were
malignant. 
On statistical analysis of cytohistopatholog
Positive on FNAC and 4
The present study showed sensitivity, specificity, accuracy, po
negative predictive values of FNAC were 80.00%, 99.00%, 97.27%, 88.89%, and 98.02
respectively.  

                               

Fig No 01 :- Acute suppurative lesion showing acute inflammatory lesion comprising of 
polymorphs, lymphocytes on necrotic background.
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Showing statistical analysis of FNAC diagnosis of cervical lymph nodes in 
relation to histopathological study diagnosis 

Histopathological Diagnosis 

Malignant Benign 

Malignant 16(a) 02(b) 

Benign 04(c) 198(d) 

20 200 

True Positive ; b :- False Positive ; c :- False Negative ; d :- 
FNAC diagnosis of 198 benign cases were correctly cytotyped as benign cases 

i.e., true negative cases and 16 cases were correctly cytotyped as malignant 
after histopathological correlation.                  

                                      On final histopathological diagnosis, out of 220 cases, 92 cases 
und to be reactive lymphoid hyperplasia, 67 cases were found to be

lymphadenitis, 5 cases as necrotizing lymph node,36 cases as acute suppurative lesion 
cases as malignant lymph node. Thus, on histopathology, out of total

) were found to be benign and 20cases (9.09 

On statistical analysis of cytohistopathology correlation, 2 cases we
and 4 casesas False Negative on Histopathology study

The present study showed sensitivity, specificity, accuracy, positive predictive value, and 
e values of FNAC were 80.00%, 99.00%, 97.27%, 88.89%, and 98.02

Acute suppurative lesion showing acute inflammatory lesion comprising of 
polymorphs, lymphocytes on necrotic background.( H & E ; 40X) 
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Showing statistical analysis of FNAC diagnosis of cervical lymph nodes in 

Total 

 

18 

202 

220 

 True  Negative 
were correctly cytotyped as benign cases 

cases were correctly cytotyped as malignant i.e., true 

ut of 220 cases, 92 cases 
cases were found to be as tubercular 

lymphadenitis, 5 cases as necrotizing lymph node,36 cases as acute suppurative lesion 
, out of total 220cases, 
 %) were found to be 

cases were found to be False 
False Negative on Histopathology study. 

sitive predictive value, and 
e values of FNAC were 80.00%, 99.00%, 97.27%, 88.89%, and 98.02% 

 

Acute suppurative lesion showing acute inflammatory lesion comprising of 
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Fig No 02 :- Lymphoproliferative lesion showing uniform population of atypical 
lymphoid cells.( H & E ; 

                                    

Fig No 03 :- Granulomatous lymphadenitis showing well formed
of epithelioid cells,lymphocytes and few polymorphs on necrotic background.
40X) 
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Lymphoproliferative lesion showing uniform population of atypical 
( H & E ; 40X)                          

                                    

Granulomatous lymphadenitis showing well formed granulomas comprising 
lioid cells,lymphocytes and few polymorphs on necrotic background.
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Lymphoproliferative lesion showing uniform population of atypical 

 

granulomas comprising 
lioid cells,lymphocytes and few polymorphs on necrotic background.( H & E ; 



Online International Interdisciplinary Research Journal, {Bi

 

 w w w . o i i r j . o r g                      I S S N  2 2 4 9

                                      

Fig No 04 :- Metastatic lymph node 
tumor cells with pleomorphic ,hyperchromatic nuclei and scanty eosinophilic cytoplasm 
arranged in sheets along with inflammatory cells 
40X) 

                                 

Fig No 05 :- Tuberculous lymph node showing 

Discussion 

Inflammatory processes symptomatic or asymptomatic are the most common causes of 
peripheral lymphadenopathy. FNAC can provide accurate diagnosis in case of 
inflammatory conditions and 
plan for the patient without the need for excisional biopsy.
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Metastatic lymph node from squamous cell carcinoma 
tumor cells with pleomorphic ,hyperchromatic nuclei and scanty eosinophilic cytoplasm 

along with inflammatory cells on haemorrhagic background.

Tuberculous lymph node showing pink coloured Acid fast baciili

Inflammatory processes symptomatic or asymptomatic are the most common causes of 
peripheral lymphadenopathy. FNAC can provide accurate diagnosis in case of 

conditions and metastatic lymph nodes.It also helps in initiating treatment 
plan for the patient without the need for excisional biopsy.FNAC is a simple, safe, 
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from squamous cell carcinoma showing sheets of 
tumor cells with pleomorphic ,hyperchromatic nuclei and scanty eosinophilic cytoplasm 

on haemorrhagic background.( H & E ; 

 

Acid fast baciili.( ZN stain) 

Inflammatory processes symptomatic or asymptomatic are the most common causes of 
peripheral lymphadenopathy. FNAC can provide accurate diagnosis in case of 

It also helps in initiating treatment 
FNAC is a simple, safe, 
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reliable, rapid, and inexpensive method of establishing the diagnosis of lesions and 
masses in various sites and organs.(8) 

Lymph node aspiration is of great value in diagnosing lymphadenitis, lymphomas, and 
metastatic carcinoma. 

A slight male predominance was noted in the our study. These findings are comparable 
with studies conducted by Khajuria et al and Gupta et al .(9,10) 

In developing countries like India, tuberculosis,reactive lymphadenitis and acute 
suppurative lesions are the common causes of lymphadenitis.(11)India is the country with 
the highest burden of TB that mainly involves the lungs followed by cervical lymph 
nodes. The portal of entry of TB bacilli into cervical lymph nodes is usually tonsils or 
adenoids. This could be the reason for the high number of TB lymphadenitis in the 
present study. Infections of upper respiratory tract or oral cavity can lead to cervical 
lymphadenitis that may be responsible for the more cases of nonspecific reactive 
lymphadenitis.(12) 

                        In this study, reactive hyperplasia was the most common lesion, while 
other studies showed the most common lesion as tuberculosis. The next common lesion 
in the study was tuberculosis which was followed by metastatic malignancies in 
accordance with the study conducted by Malakar et al.(13) Also, the study conducted by 
Annam et al recorded a high percentage of metastatic malignancies next to reactive 
hyperplasia.(14) Lymphomas were less in our study and in accordance with Annam et al 
and Khajuria’s study.(14,15) 

In the current study, benign lesions consisted of 512 (94.81%) casesand 28(5.18%) cases 
of malignant lesions.This observation was similar to the studies done by other 
workers.(16,17) 

On histopathological examination,out of  220cases, 200 cases (90.90%) were found to be 
benign and 20cases (9.09 %) as malignant cases. These findings werealmost similar to 
the study done by Ahmed N et al (18) 

                   In the present study, false positivity rate was 2% and false negativity rate was 
4%. 4 cases of tuberculous lymphadenitis were found to be as metastatic lymph nodes on 
histopathology. On cytology, the smears from 4 cases of tubercular lymphadenitis 
showed heterogeneous population of lymphocytes, polymorphs and round to oval cells 
with vesicular nuclei and prominent nucleoli resembling histiocytic collection forming 
granulomas along with necrotic material. Hence, we made granulomatous lymphadenitis 
as the diagnosis.However, histopathology confirmed these cases as metastatic lymph 
nodes. 

                                       Cytology showed polymorphous population lymphoid cells along 
with scattered large atypical lymphoid cells and some of these atypical cells showed 
nucleoli. So, 2 cases were misdiagnosed as malignant on cytology. However, subsequent 
histopathology confirmed as reactive lymphoid hyperplasia in these two cases. 
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Table 5: Comparison of results of present study with previous studies 

Study Number 
of 
patients 

Sensitivity 
% 

Specificity 
% 
 

Accuracy 
% 

PPV 
% 

NPV 
% 

Hafez et 
al(19) 

157 90.9 67.2 82.2 82.6 81.3 

Babu et 
al(20) 

31 89.4 90.9 89.8 96.2 74.1 

Ahmed et 
al(21) 

48 95.8 100 93 --- --- 

Adhikari et 
al(22) 

55 100 100 90.9 100 100 

Abdulnabi 
et al(23) 

44 78.6 66.7 73.9 --- --- 

Dukare et 
al(24) 

34 93.3 100 97.1 --- --- 

Present 
study 

540 80.00 99.00 97.27 88.89 98.02 

 

The present study showed sensitivity, specificity, accuracy, positive predictive value, and 
negative predictive values of FNAC were80.00%, 99.00%, 97.27%, 88.89%, and 98.02% 
respectively. These results were comparable with most of the published studies, where 
the sensitivity, specificity, and accuracy for FNAC in the diagnosis of cervical 
lymphadenopathy varied from 78.6% to 100%, 66.7% to 100%, and 73.9% to 97.1%, 
respectively.(19,20,21,22,23,24) The comparison of the statistical data of the present study with 
previous studies is shown in Table 5. 

CONCLUSION 

Our study concluded that FNAC issensitive, specific, and accuratein the diagnosis of 
cervical lymphadenopathy when compared with final histopathological examination of 
lymph nodes. It serves as an inexpensive, useful and reliable diagnostic tool in the first 
line investigation of cervical lymphadenopathy, specially in developing countries like 
India. It also appears to be a safe and minimally invasive procedure, which provides 
preoperative information for appropriate management. 
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