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ABSTRACT 

 

Fine Needle Aspiration cytology (FNAC) is the first line, rapid diagnostic technique for the initial 

evaluation of superficial palpable swellings. Tuberculosis is the commonest cause of 

lymphadenopathy in India. Cytomorphology along with positive acid fast staining plays an important 

role in diagnosing these cases as tuberculous thus avoiding unnecessary surgeries. The aim is to study 

the clinicopathological parameters that may be of significance in diagnosing tuberculosis in 

granulomatous lymphadenopathies which are negative for AFB in Ziehl-Neelsen (ZN) staining in 

patients and their families who are insured under ESIC scheme in industrial belt of Haryana .This is a 

retrospective study and a total of 100 patients belonging to all age groups and both sexes, presenting 

with palpable lymph nodes in our institute over a period of 6 months with diagnosis of granulomatous, 

suppurative and necrotising lymphadenopathy on FNAC were included in the study. Those cases 

which were reactive or positive for malignancy were excluded. All the 100 Smears were subjected to 

Giemsa and Ziehl-Neelsen stain. Cases were categorised as AFB positive and AFB negative with 

granulomatous and necrotising pathologies and compared with different clinicopathological 

parameters. Data was entered in excel spread sheet and statistical analysis was done. P value <0.05 

was taken to represent significant difference. The study concluded that the patients in 3rd decade with 

cervical lymphadenopathy having matted nodes or with size greater than 4 cm with blood mixed 

aspirate over a period of 15 days to 6 months were considered tuberculous although ZN stain for AFB 

was negative. 
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INTRODUCTION 

Global incidence of TB is 9.4 

million and India alone accounts for 1.98 

million cases. India contributes to one fifth 

of TB cases in the world. 
[1] 

In India TB is 

the commonest cause of chronic lymph node 

enlargement comprising of two third of the 

cases of lymphadenopathy. 
[2,3] 

The most 

reliable criterions of demonstrating 

tuberculosis is by demonstrating AFB by 

ZN staining, fine needle aspiration 

cytology(FNAC), polymerase chain reaction 

(PCR),or culture from aspirate. As 

tuberculous lymphadenitis is the most 

common manifestation of extrapulmonary 

tuberculosis and in countries like India with 

high disease burden and with limited 

resources the presence of epitheloid cell 

granuloma in FNAC is itself considered as 

evidence of tuberculous lymphadenitis. 
[4]

 

FNAC is a simple, sensitive, 

specific, safe, accurate, repeatable and cost-

effective procedure in the diagnosis of 

lymphadenopathy. 
[5-7] 

Culture studies are a 
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gold standard and polymerase chain reaction 

are very specific, still FNAC plays an 

important role in the initial diagnosis of TB 

and institution of therapy in AFB positive 

cases. 
[8] 

It has specificity of 88 to 96 

percent 
[1]

 for diagnosing TB. 

Granulomatous inflammation is not 

the diagnostic of TB, as many others causes 

must be ruled out before giving 

antituberculous treatment (ATT). 
[9] 

However, in the clinical scenario in 

developing countries like India if a patient is 

diagnosed with granulomatous 

inflammation, ATT is started at the first 

point in clinical setup. Granulomas may be 

confluent or discrete and the degree of 

necrosis is variable and the cell components 

may differ. Differential diagnosis based on 

cytology demands a good interpretation of 

clinical findings. 
[10] 

History and clinical 

examination are always very helpful. 

Presence of AFB positivity in 

granulomatous lymphadenitis confirms the 

diagnosis of tuberculosis. However, AFB 

negative cases of granulomatous or 

necrotising granulomatous lymphadenitis in 

developing countries are considered as 

suspected cases of tuberculosis and ATT 

therapy is instituted. 

With this background a descriptive 

record based study was conducted on 100 

patients to study the various 

cytomorphological pattern of tuberculosis 

among the insured E.S.I. patients attending 

the ESIC Medical College and Hospital, 

Faridabad, Haryana. These were 

predominantly young patients mainly 

belonging to the lower socio economic 

status with poor hygiene and overcrowded 

dwellings along with low education levels. 

The analysis was further categorised based 

on AFB positivity and their cytological 

features. Further a correlation between 

clinicopathological parameters and cyto-

morphological pattern was established.  
 

MATERIALS AND METHODS 

Study design: A descriptive record based 

study was conducted. 

Study area: This study was carried out in 

the Department of Pathology at a tertiary 

care hospital catering medical services to 

the industrial population mainly factory 

workers and their families in Faridabad, 

Haryana in North India. 

Study duration: Records from June 

through October 2017 (six months) were 

retrieved. 

Study population: 245 cases of benign 

lymphadenopathy were selected from record 

of six months. These include all patients 

presenting with palpable superficial 

lymphadenopathy or swellings. Out of 245 

cases, reactive lymphadenitis was noted in 

108 cases, while 37 cases were reported as 

malignant. The remaining 100 cases 

included cytological proven cases of 

granulomatous or necrotising or suppurative 

lymphadenitis. All the cases which were 

either positive for AFB on ZN stain 

morphologically resembling tubercular 

bacilli or negative for AFB, were included 

for the study. The records of patients with 

previous history of Pulmonary Koch's or on 

anti tubercular treatment or smears with 

crushed morphology, acellular smears or 

poorly stained smears were excluded from 

the study. 

Data Collection: Institutional ethical 

clearance was obtained before the start of 

this study. Informed consent was taken from 

the study group before fine needle aspiration 

procedure. Details such as age, sex, clinical 

history, duration of symptoms, group of 

lymph nodes involved, size of the lymph 

nodes, presence or absence of matting, type 

of aspirate obtained on FNAC were 

retrieved from the records. FNAC was 

performed and reported by trained 

pathologists and records were sorted and 

data was retrieved by same group of 

pathologists. 

Data and statistical analysis: Data was 

entered in Microsoft excel and analysed 

using Epi info version 7. All the variables 

were categorical hence presented in form of 

proportion and numbers. Chi-square was the 

test of significance applied to test the 
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difference in proportions. Significance level 

was set at 5%.  

  

RESULTS 

100 cases which were diagnosed as 

granulomatous lesions, granulomatous 

lesions with necrosis and only necrosis were 

subjected to ZN (Ziehl-Neelsen) stain for 

AFB. Of these 36% was AFB positive. 

These were cases which were diagnosed as 

tuberculosis.  

AFB negatives cases 

The 64% of cases which were AFB 

negative have been presented using 

bivariate analysis with various clinical 

parameters which could be of relevance in 

diagnosing these lesions as granulomatous 

and necrotizing on FNAC. (Table1). Of all 

the AFB negative cases 85.9% were 

granulomatous (55/64). Necrosis was 

observed in 32.8% AFB negative cases 

(21/64). Necrotizing granulomatous lesions 

were noted in 44 percent Cases. The age 

group which showed maximum AFB 

negative cases with granuloma (27.3%, 

15/55) and necrosis (33.3%, 7/21) was the 

3
rd 

decade. Majority (90.6%) of males and 

females (81.3%) with AFB negativity had 

granulomatous lesion (p=0.47). Necrosis 

with AFB negativity was observed in 

relatively lower proportion of males 

(57.1%) and females (42.9%) as compared 

to granulomatous lesion (p=0.59). 

 
Table 1: Correlation of clinical parameters in AFB Negative Cases. 

AFB Negative Granuloma   P value Necrosis   P value  

Age Number  Percentage 0.698 Number  Percentage 0.084 

0-10 9/11 81.8  1/11 9.1  

11-20 10/12 83.3  6/12 50  

21-30 15/19 78.9  7/19 36.8  

31-40 10/11 90.9  2/11 18.2  

41-50 9/9 100  3/9 33.3  

51-60 2/2 100  2/2 100  

Sex   0.281   0.424 

Male 29/32 90.6  12/32 37.5  

Female  26/32 81.3  9/32 28.1  

Site    0.621   0.158 

Cervical  29/35 82.9  11/35 31.4  

supraclavicular 3/3 100  1/3 33.3  

axillary 7/9 77.8  4/9 44.4  

submandibular 8/8 100  0/8 0  

others 8/9 88.9  5/9 55.6  

Size    0.489   0.444 

0.5 to 0.5 28/31 90.3  10/31 32.3  

1.6 to 2.5 12/15 80  3/15 20  

>2.6 to 4cm 10/13 76.9  6/13 46.2  

Multiple  4/4 100  2/4 50  

Duration    0.700   0.801 

<0.5 month 9/10 90  4/10 40  

0.5 mon to 6 m 27/31 87.1  10/31 32.3  

>6 months 14/16 87.5  4/16 25  

unknown 5/7 71.4  3/7 42.9  

Aspirate    0.261   0.024 

Blood mixed 39/43 90.7  11/43 25.6  

Pus 8/10 80  7/10 70  

Clear 8/11 72.7  3/11 27.3  

Symptoms    0.699   0.959 

Fever , cough 16/18 88.9  5/18 27.8  

Weight loss, loss of appetite 10/11 90.9  4/11 36.4  

others 3/3 100  1/3 33.3  

swelling 26/32 81.3  11/32 34.4  

 

All cases with AFB negative 

supraclavicular and axillary nodes were 

granulomatous (p=0.61). Half of AFB 

negative granulomatous lesions were from 

cervical nodes (50.0%, 27/54). Out of total 

AFB negative cases 54.7% (35/64) were 

from cervical lesions and of these 31.4% 

(11/35) were necrosed. The 14.1% (9/64) 

AFB negative cases were from axillary 

nodes among these 44.4% (4/9) was 
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necrosed. All multiple and matted LNs 

which showed AFB negativity presented 

with granulomas while only 55.6% of these 

nodes showed necrosis. 

All cases with non specific symptoms which 

were AFB negative presented with 

granulomas but this was not statistically 

significant. History of TB contact was 

observed in 29.7% (19/64) of negative cases 

and of these 89.5% and 36.8% had 

granulomatous and necrotic lesions 

respectively. 

AFB positive cases 

There were 91.7% (33/36) 

granulomatous and 72.2% (26/36) necrotic 

lesions among all positive cases (Table 2). 

The 3
rd

 decade presented in majority of 

AFB positive granulomatous lesions 

(30.3%), while there was an equal 

representation from 3
rd

 and 4
th

 decade 

(23.1% each) in necrotic lesions. Males 

comprised the majority of positive cases 

(69.7%). Among the positive cases with 

majority (58.3%, 21/36) of cervical nodes 

85.7% presented with granuloma and 66.7% 

with necrosis. All the cases with size of 

nodes greater than 4cm were 

granulomatous. Majority of cases were 

necrotic in lymph nodes with size ranging 

from 2.6 cm to 4cm (87.5%) and 1.6 cm to 

2.5 cm (85.7%). Half of the positive cases 

presented with no complaint or were 

asymptomatic. (50%). Of these 94.4% 

(17/18) were granulomatous and 72.2% 

(13/18) were necrotic. All the aspirates with 

pus were granulomatous (16/16) while only 

half (50%, 8/16) were necrotic.  

 
Table 2: Correlation of clinical parameters in AFB Positive Cases. 

AFB positive Granuloma   P value  Necrosis   P value  

Age Number  Percentage  0.526 Number  Percentage  0.326 

0-10 6/8 75%  4/8 50%  

11-20 6/7 85.7%  5/7 71.4%  

21-30 10/10 100%  6/10 60%  

31-40 6/6 100%  6/6 100%  

41-50 2/2 100%  2/2 100%  

51-60 2/2 100%  2/2 100%  

>60 1/1 100%  1/1 100%  

Sex   0.913   0.394 

Male 23/25 92%  17/25 68%  

Female  10/11 90.9%  9/11 81.8%  

Site    0.674   0.316 

Cervical  18/21 85.7  14/21 66.7%  

supraclavicular 4/4 100  3/4 75%  

axillary 7/7 100  6/7 85.7%  

submandibular 1/1 100  0/1 0  

others 3/3 100  3/3 100%  

Size (cm)   0.301   0.376 

0.5 to 0.5 14/17 82.4  10/17 58.8  

1.6 to 2.5 7/7 100  6/7 85.7  

>2.6 to 4cm 8/8 100  7/8 87.5  

multiple 4/4 100  3/4 75%  

Duration    0.772   0.347 

<0.5 month 8/8 100  7/8 87.5%  

0.5 mon to 6 m 17/19 89.5  14/19 73.7%  

>6 months 7/8 87.5  4/8 50%  

unknown 1/1 100  1/1 100%  

Aspirate    0.106   0.008 

Blood mixed 16/16 100  8/16 50%  

pus 17/20 85  18/20 90%  

Clear flid 0/0 0  0 0  

Symptoms    0.583   0.901 

Fever , cough 12/13 92.3  9/13 69.2  

Weight loss, loss of appetite 4/5 80  4/5 80  

Swelling  17/18 94.4  13/18 72.2  

 

DISCUSSION  

FNAC was first used by Dugeon and 

Patrick in 1927 to diagnose tuberculous 

lymphadenitis. 
[11] 

FNAC is used as a 

diagnostic tool to help in diagnosis of lymph 

node lesions as it is safe, simple, quick, 
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inexpensive and reduces the need of surgical 

biopsy 
[12]

 and has relatively no 

contraindications and side effects. 

The causes of lymphadenopathy are 

diverse ranging from reactive, infections, 

suppurative pathologies to malignancies 

which include lymphomas and metastatic 

carcinomas. 
[13]

 Out of 245 cases of benign 

lymphadenopathies, 100 cases were selected 

having granulomatous, necrotising 

granulomatous and suppurative or 

necrotising pathologies. The majority of rest 

of the cases was of reactive nature. 

In our study there was predominance 

of males presenting with granulomatous 

lesion, in both AFB positive (69.4%) and 

AFB negative (52.7%) cases. This is in 

accordance with other studies. 
[5,7,14] 

The age 

group effected maximum was the third 

decade for both the groups (AFB positive 

and negative) as this age group is the 

predominant group of young males working 

in the factories.  

The cervical nodes were most 

commonly affected in both the groups and 

this also corresponds with other studies. 
[5,6,13-16] 

In our study larger and matted 

lymph nodes showed maximum number of 

granulomatous cases. 

The incidence of tuberculous 

lymphadenitis from our centre was noted in 

36 percent of reported cases which was 

lower than that noted by Paliwal 
[17] 

(55 

percent)) and Shweta 56.11%. 
[18] 

This could 

be attributed to the fact that it included 

mainly the young male factory worker sad 

their families. 

Some studies have noted higher 

incidence of Tuberculosis in enlarged lymph 

nodes. Jha (63%), Mahajan (54%) etc. 
[19,20]

 

Zn stain for AFB positivity was 

noted in 36 percent cases in our study. 

Paliwal have reported 71%, 
[17]

 Chand et al 

noted 44.54% cases 
[21] 

while Shweta et al 

noted 21.6% cases 
[18]

 and Agarwal et al 

noted 19.6%. 
[22] 

Necrosis was noted in 

72.2% (26/36) cases among all AFB 

positive cases while it was noted in 32.8% 

of AFB negative cases in our study.  

Granulomas without caseation 

necrosis is also seen in other conditions like 

leprosy, mycoses and sarcoidosis etc 
[23]

 but 

in India where the incidence of Tuberculosis 

is very high, finding of epitheloid 

granuloma is suggestive of tuberculosis 

unless proved otherwise. 
[24]

 

Some eosinophilic structures 

admixed with necrotic debris in 

hematoxylin and eosin stained smears of 

tubercular lymphadenitis were noted by 

Pandit et al. These on immunoperoxidase 

staining revealed tubercular antigens. 
[24] 

These structures were also present in 25% 

of cases with epitheloid granulomas and 

30% of smears showing necrosis only by 

Khanna et al although no immunological 

staining for tuberculosis was done by 

Khanna. 
[25]

 In those cases with only 

necrosis with no granulomas and no AFB 

positivity these structures are helpful in 

diagnosing tuberculosis. 
[26] 

This 

characteristic necrotic background 

consisting of eosinophilic granular material 

containing nuclear debris is referred to as 

tubercular diathesis. Paul et al considered 

necrotic smears which were negative for 

AFB with no granulomas as tuberculous 

based on this tubercular diathesis. 
[18]

 

In the present study diagnosis of 

tubercular lymphadenitis was suggested 

based on the tubercular diathesis (7.8% per 

cent of cases) with clinical correlation in 

smears which were negative for granuloma 

and AFB. (Figures)  

 

 
Fig 1 :  Photomicrograph showing necrotising granulomatous 

lymphadenitis MGG 10 X 
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Fig 2:  Photomicrograph showing AFB positivity MGG 100X 

 

 
Fig 3: Photomicrograph showing well formed epitheloid 

granuloma MGG 20 X 

 

 
Fig 4:   Photomicrograph showing necrosis MGG 10X 

 

Granulomatous pathology accounted 

for 88% of all cases (Figure 1) and 47% 

(Figure 2) with necrosis. There were 91.7% 

granulomatous and 72.2% necrotic lesions 

among all positive cases. Of all the AFB 

negative cases 85.9% were granulomatous. 

It is due to the fact that abundant necrosis is 

seen in immunonocompromised patients 

which lead to greater AFB positivity. In 

patients with good immune response there 

are more number of granulomas and lesser 

necrosis and less AFB positivity. 

 

CONCLUSION 

The study concluded that although 

AFB positivity is the criterion to diagnose 

tuberculosis but AFB negativity in 

granulomatous lesions with or without 

necrosis does not rule out tuberculosis. The 

cases with no granulomas and AFB 

negativity, the presence of tubercular 

diathesis plays an important role in 

diagnosing tuberculosis microscopically. 

The diagnosis of tuberculosis clinically is 

aided with certain clinicopathological 

parameters which help to identify cases as 

highly suspicion of tuberculosis presenting 

with granulomatous and necrotising 

lymphadenitis. The parameters included are 

patients presenting with swelling in the 

cervical region over a period of 15 days to 6 

months duration with blood mixed aspirate 

and size greater than 4 cm or more or with 

matted nodes. The age group with 

maximum predominance was the third 

decade. These parameters might be of help 

in diagnosing tuberculosis in AFB negative 

cases. This is a pilot study and it can be 

extended to larger number of patients in all 

tertiary care and corporate hospitals to 

highlight the significance of clinical 

parameters in AFB negative cases of 

granulomatous or necrotising 

granulomatous lymphadenitis or lesions. 
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