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Abstract 
A prospective study of lymph node FNAC was done in 500 cases presenting with tuberculous lymphadenitis over a duration of 6 months. 

Most of the patients were in the age group of 21-40 years, with female to male ratio of 1.9:1. Lymph node enlargement was noted in all the 

cases, wherein the lymph nodes were multiple, soft to firm and matted in 152 cases (30.4%) and single and discrete in 348 cases (69.6%). 

The most common group involved was the cervical group of lymph nodes (87.2%), followed by the axillary group (9.4%). Most cases showed 

whitish aspirates (56%). 21% cases showed cheesy appearance of aspirates. Associated history of contact was found in 97 cases (19.4%). 

142 cases (28.4%) had past history of tuberculosis, out of which 52 cases had completed antitubercular treatment (ATT) for 9 months, while 

42 cases were defaulters who had not completed ATT course. Epithelioid granuloma with necrosis (63.6%) pattern was the most common 

followed by epithelioid granuloma without necrosis (22.4%). 9 HIV seropositive cases (1.8%) were seen, out of which, epithelioid granuloma 

with necrosis and only caseous necrosis were seen in 3 cases (33.33%) each. AFB positive cases were 36%. Necrotizing lymphadenitis 

showed maximum AFB positivity (95.55%), which was followed by necrotizing and suppurative lymphadenitis which showed 92% AFB 

positivity. We did not encounter any complications during and after aspiration procedure. 
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Introduction 
Tuberculosis (TB) is a major health problem with a 

global mortality ranging from 1.6 to 2.2 million lives per 

year. It is the developing countries that suffer a major brunt 

of the disease, where the prevalence is nearly 95%.1 TB was 

declared as a global emergency in 1993 by the World Health 

Organization (WHO).2 India accounts for nearly one-fifth 

(20%) of the global burden of the disease.3 The term 

extrapulmonary tuberculosis (EPTB) has been used to 

describe isolated occurrence of tuberculosis at body sites 

other than the lung.4,5 

Extrapulmonary tuberculosis (EPTB) comprises 20% of 

all TB cases in India, with a variable prevalence between 8.3-

13.1%.6 Tuberculous lymphadenitis (TBLN) is one of the 

commonest manifestations of extra-pulmonary tuberculosis.7 

Moreover, it accounts for 30–52% of all cases of 

lymphadenopathies in the developing countries.5,8 

The diagnosis of TB cannot be made solely on the basis 

of clinical findings.9 Also, serological tests like soluble 

antigen fluorescent antibodies, indirect hemagglutination,10 

kaolin agglutination11 and enzyme-linked immunosorbent 

assay (ELISA)12 are cumbersome and time-consuming tests. 

Additionally, antibodies to Mycobacterium tuberculosis 

(Mtb) are not definitive because false-positive results are 

seen in high prevalence areas.12 

TBLN can be diagnosed by using conventional 

histopathological tools like excisional biopsy, but they lead 

to considerable morbidity and discomfort to the patient.13,14 

In such a scenario, Fine needle aspiration cytology (FNAC) 

has assumed an inexpensive, quicker, and safer alternative in 

the evaluation of peripheral lymphadenopathy.1,15 By 

allowing an easy access to lymph nodes, TBLN can be 

diagnosed by demonstrating different cytomorphological 

tissue reaction patterns on smear. They can be broadly 

classified as:16 

1. Epithelioid granuloma without necrosis 

2. Epithelioid granuloma with necrosis 

3. Necrosis only 

However, the definitive diagnosis depends on 

demonstration of acid-fast bacilli (AFB) by culture or smear. 

Detection of AFB by conventional microscopy is rapid and 

simple.17 In the absence of AFB, cytological features lack 

specificity due to difficulty in distinguishing tuberculous 

lymphadenitis from other granulomatous lesions.18 

There is considerable variability in the rate of AFB 

positivity in cytological smears in different studies. It is 

found to be highest in purulent aspirates, followed by caseous 

aspirates, and least often in aspirates mixed with blood.19 

AFB demonstration is most commonly done by the 

conventional Ziehl-Neelsen (ZN) method. Alternatively, 

other stains like auramine and rhodamine can be used either 

separately or in combination.20 

Nevertheless, with limited resources in our country, the 

presence of epithelioid cell granuloma is still considered as 

an evidence of TBLN.6,7 With this background, the present 

study was done to evaluate cytomorphological patterns of 

tuberculous lymphadenitis along with the overall AFB 

positivity and correlation of cytomorphological patterns with 

AFB positivity.5 

 

Materials and Methods 
This study was conducted in the Department of 

Cytopathology at a tertiary care hospital in Mumbai from 1st 
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January 2015 to 30th June 2015. Institutional ethical 

clearance was obtained before the start of this study. 

Cytologically proven 500 cases of tuberculous lymphadenitis 

were studied. All FNAC smears diagnosed as acute 

suppurative inflammation, reactive nodular hyperplasia, 

metastasis in lymph nodes, primary lymphoid malignancies 

and haemorrhage were excluded from the study. Informed 

consent of patient was taken and in cases of minor, consent 

of parent /guardian was obtained before fine needle aspiration 

procedure. A detailed clinical history was taken and physical 

examination was done along with laboratory findings. FNAC 

was done by 5-10 cc disposable syringe with 23 G needle 

under strict aseptic precaution. Care was taken not to aspirate 

through dependant area of swelling to prevent sinus 

formation. Three or four punctures were done and ultra-sonic 

guided aspirations were taken as and when required. Smears 

were drawn in clean glass slides. Slides were fixed with a 

spray fixative and used for Papanicolaou (PAP) stain. 

Remaining slides were air dried for Zeihl-Neelsen (ZN) stain. 

Papanicolaou staining procedure – 

1. Fix slide with 95% alcohol for 15 min. 

2. Stain in Hematoxylene for 4 min. 

3. Rinse under running tap water. 

4. Bluing done using alcoholic ammonia for 10 seconds. 

5. Rinse under running tap water. 

6. Dip in 75% alcohol and 95% alcohol for 10 seconds 

each. 

7. Stain with Orange G for 15 seconds. 

8. Dip in 95% alcohol for 20 seconds. 

9. Stain with Eosin Azure for 10 seconds. 

10. Dip in 95% alcohol for 10 seconds. 

11. Clear using acetone or xylene. Ziehl-Neelsen staining 

procedure – 

i. Cover the slide with Ziehl’s carbol fuschin working 

solution. 

ii. Heat the slide from underneath with the flame of 

Bunsen burner until vapour start to rise. 

iii. Wash the slide gently with water to remove excess 

carbol fuschin. Drain excess water. 

iv. Cover the slide with 25% sulfuric acid and allow to 

stand for 3 minutes. 

v. Wash the slide with water to remove excess sulfuric 

acid. Drain excess water. 

vi. Cover the slide with 0.3% methylene blue solution 

and allow to stand for 1 minute. 

vii. Wash the slide gently with water. Drain excess water. 

 

Detailed cytomorphological features were studied on 

FNAC and they were correlated with AFB positivity on ZN 

stain. The data was represented in numbers and percentages. 

For the statistical analysis, Chi-square test was applied. A 

probability level lesser than 0.05 (p<0.05) was used to 

indicate statistical significance. 

 

Results and Discussion 
A total of 500 cases of tuberculous lymphadenitis were 

evaluated in the present study. The age of the patients ranged 

from 3 years to 75 years with majority of the cases in the age 

group of 21–40 years (52%), followed by 0–20 years 

(36.4%). Table 1 shows detailed age and sex distribution of 

the cases. Similar age distribution was observed in many 

studies23-25,27,28 except those done by Rana et al. (10-19 

years),21 and Majeed and Bukhare (11-20 years).22 In our 

study, 328 cases were reported in females and 172 were 

reported in males with a female:male ratio of 1.9:1. Paliwal 

et al.,23 Chaudhari et al.,24 Majeed and Bukhare22 and Rana et 

al.21 also noted female preponderance, in contrast to studies 

done by Jagtap et al.,25 Mistry et al.26 and Giri et al.27 which 

showed male preponderance. 

The anatomical distribution of the enlarged lymph nodes 

of the cases in our study are shown in Table 2. The cervical 

group of lymph node was most commonly involved (87.2%), 

followed by the axillary group (9.4%), and inguinal lymph 

nodes in 1.6% cases. These findings are in concordance with 

the other similar studies.21-25,27,28,30,31 

Table 3 shows gross appearance of aspirates in the 

present study. Out of 500 cases of tuberculous lymphadenitis, 

280 (56%) yielded whitish aspirate and 75 (26.78%) of these 

cases demonstrated AFB on ZN staining. This was followed 

by cheesy aspirate which was seen in 105 cases (21%), which 

demonstrated AFB in 71 (67.61%) cases. Associated history 

of contact was found in 97 cases (19.4%). 142 cases had past 

history of tuberculosis, out of which 52 cases had completed 

anti-tubercular treatment (ATT) for 9 months, while 42 cases 

were defaulters who had not completed ATT course. 

Constitutional symptoms like fever, cough and weight loss 

were present in 161 cases. 

In our study, the lesions were categorised into 4 cytological 

patterns as shown in Table 4: 

1. Epithelioid granuloma with caseous necrosis – 318 cases 

(63.6%) showing epithelioid granuloma, caseous 

necrosis with or without giant cells. 

2. Epithelioid granuloma without caseous necrosis – 112 

cases (22.4%) showing only epithelioid granuloma 

without necrosis, with or without giant cells. 

3. Necrotizing lymphadenitis – 45 cases (9%) which 

showed only caseous necrosis. 

4. Necrotizing and suppurative lymphadenitis – 25 cases 

(5%) which showed necrosis and polymorphonuclear 

cells. 

Chaudhari et al.,24 Jagtap et al.,25 Giri et al.,27 Paliwal et 

al.,23 Hemalatha et al.,28 Narayanamurthy et al.,29 also 

described four cytological patterns of tuberculous cytology. 

In our study, the most common pattern observed was 

epithelioid granuloma with caseous necrosis (63.6%). Similar 

pattern was also noted by Chaudhari et al. (51.6%),24 Giri et 

al. (53.79%),27 Hemalatha et al. (56%),28 Khanna et al. 

(50.5%),30 Masilamani et al. (48.1%),31 Rana et al. (66%),21 

Mistry et al. (63.82%),26 Majeed and Bukhare (69%).22 

However, Paliwal et al.23 noted most common pattern as 

caseous necrosis only (39.2%) and Jagtap et al.25 and 

Narayanamurthy et al.29 found most common pattern as 

epithelioid granuloma without necrosis (48.07% and 37.61% 

respectively). Although granulomas without caseous necrosis 

may be seen in other conditions like leprosy, actinomycetes 

and sarcoidosis etc., in India, however, the overall prevalence 
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and incidence of tuberculosis being very high, epithelioid cell 

granulomas is highly indicative of tuberculosis. 

In our study, a definitive diagnosis of tuberculous 

lymphadenitis was considered in the smears in the first two 

patterns, while third and fourth were diagnosed as acute 

suppurative lymphadenitis in the absence of a positive ZN 

stain. Total AFB positivity in our study was 36%. Maximum 

AFB positivity was seen in necrotizing lymphadenitis 

(95.55%), followed by necrotizing and suppurative 

lymphadenitis (92%). The other two patterns, i.e. epithelioid 

granuloma with caseous necrosis and epithelioid granuloma 

without caseous necrosis, had AFB positivity in 30.81% and 

16.96% cases respectively. In comparison, frequency of AFB 

positivity in various other studies ranges from 10 to 70%. Our 

findings were similar to other studies which showed 

maximum AFB positivity in cases with only caseous necrosis 

except where Jagtap et al.,25 Afrose et al.,16 and Majeed and 

Bukhare22 found maximum AFB positivity in cases with 

epithelioid granulomas with caseous necrosis. 

An inverse relationship was observed between 

granuloma and presence of AFB. Low AFB positivity can be 

explained by the following facts: 

1. Maximum cases of extra pulmonary tuberculosis are 

paucibacillary. 

2. Early stages of disease and immunological status of 

patients. It can be presumed that patients with low 

immunological status would show high number of AFB 

positivity. 

3. Number of AFB has to be 103 to 106/ml of the material 

to be detected by light microscopy. 

4. Treatment with anti-tuberculous drugs. 

 

Jones and Campbell described tuberculous lymphadenitis 

(TBLN) into five stages:32 

Stage 1 – Enlarged, firm, mobile, discrete nodes with non-

specific reactive hyperplasia 

Stage 2 – Larger rubbery nodes fixed to surrounding tissue 

due to peri-adenitis. 

Stage 3 – Central softening due to caseation necrosis and 

abscess formation. 

Stage 4 – Collar-stud abscess formation 

Stage 5 – Sinus tract formation 

 

The aspirates from stage 1 or 2 TBLN usually provide 

inflammatory cells similar to those seen in reactive 

lymphadenitis. Thus, FNAC of these stages can only be non-

specific reactive. Typical necrotic materials or tubercular 

bacilli can be seen in advanced stages in which an abscess is 

readily formed in the core of lymph node. Thus, aspirates 

from an early stage of lymph node are the main cause of low 

AFB sensitivity. If lymph node aspiration is done in the early 

stage, the diagnosis is likely to be dismissed as a reactive 

node.

Table 1: Age & sex distribution 

Age group (yrs) No of cases (n=500) Total 

(n=500) 

% 

Males (n=172) Females (n=328) 

 No % No %   

0 – 20 62 36.05 120 36.58 182 36.4 

21 – 40 89 51.74 171 52.14 260 52 

41 – 60 20 11.63 32 9.75 52 10.4 

61 – 80 1 0.58 5 1.53 6 1.2 

 

Table 2: Anatomical distribution of enlarged lymph node in tuberculous lymphadenitis 

Anatomic site No of cases (n=500) % 

Cervical 436 87.2 

Infraclavicular 1 0.2 

Inguinal 8 1.6 

Axillary 47 9.4 

Infra-auricular 1 0.2 

Post-auricular 5 1 

Pre-auricular 2 0.4 

 

Table 3: Gross appearance of aspirates 

Gross appearance No of cases (n=500) (%) No of AFB positive (n=183) 

Blood stained 68 (13.6) 15 

Cheesy 105 (21) 71 

Whitish 280 (56) 75 

Purulent 47 (9.4) 22 
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Table 4: Cytological patterns in patients with tuberculous lymphadenitis 

Cyto-morphological pattern No of cases (n=500) (%) 
AFB positive cases 

(n=183) (%) 
p value 

Epithelioid granuloma with 

necrosis 
318 (63.6) 98 (30.81) 

p < 0.0001** * 

Highly 

significant 

Epithelioid granuloma without 

necrosis 
112 (22.4) 19 (16.96) 

Only caseous necrosis (without 

epithelioid granuloma) 
45 (9) 43 (95.55) 

Only caseous necrosis (without 

epithelioid granuloma), with 

neutrophils 

25 (5) 23 (92) 

**** Chi square test was applied 

 

 
Fig. 1: PAP stained smear showing epithelioid cell 

clusters (100x) 

 

 
Fig. 2: PAP stained smear showing scattered epithelioid 

cells along with single giant cell (100x) 

 

 
Fig. 3: PAP stained smear showing caseous necrosis 

(100x) 

 

 
Fig. 4: PAP stained smear showing capillary proliferation 

in the background of polymorphonuclear lymphocytes, 

occasional histiocytes (100x) 

 



Nitika Vashisht et al. Study of cytomorphological spectrum of tuberculous lymphadenitis….. 

Indian Journal of Pathology and Oncology, January-March, 2019;6(1):84-89 88 

 
Fig. 5: PAP stained smear showing scattered epithelioid 

cells, polymorphonuclear cells, lymphocytes, histiocytes 

(100x) 
 

 
Fig. 6: ZN stained smear showing acid fast bacilli (100x) 

 

Conclusion 
The advantage of FNAC of tuberculous lymph node can 

be illustrated as being a safer, simpler and more conclusive 

outdoor procedure, helping in prompt diagnosis and early 

treatment of tuberculous lymphadenitis. Thus, it also helps to 

reduce significant morbidity associated with tuberculosis by 

avoiding unnecessary biopsy. FNAC & Z-N staining, along 

with other supportive laboratory tests can be considered to for 

early diagnosis. In our study AFB positivity was seen in 

36.6% cases. However, the cases devoid of AFB positivity, 

did show a cytomorphological pattern suggestive of 

tuberculosis as seen on smear. Thus, FNAC appears to be 

more efficient in diagnosis of tubercular lymphadenitis. 

Moreover, being relatively cheaper, FNAC can be repeated 

for multiple lesions. This is of particular significance in 

countries with a high prevalence of tuberculosis, where 

FNAC along with Z-N staining should be kept as the first line 

of investigation in tuberculous lymphadenitis. 
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