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ABSTRACT
Background: Tuberculosis is rampant especially in developing country like India. Lymphadenitis is the commonest extra pulmonary 
manifestation of tuberculosis and lymph nodes are easily accessible to fine needle aspiration. Fine needle aspiration cytology, being a simple 
outpatient  procedure is used for diagnosis of tuberculous lymphadenitis.
Aims: The present study was undertaken to study the utility of fine needle aspiration cytology for the diagnosis of tuberculous lymphadenitis, 
different cytomorphological patterns in HIV positive and negative patients and to assess correlation between FNAC and Ziehl-Neelsen (Z-N) 
staining in diagnosing tuberculous lymphadenitis.
Methods: In a span of 4 years, the present study was carried out in 371 patients of suspected tuberculous lymphadenitis. Patients of all age group 
were included in this study. 
Results: There were 167 males and 204 females. Maximum number of cases were in the age range of 21-40 years. The most common site of 
enlarged lymph nodes was cervical group of lymph nodes. The most common cytomorphological pattern was Epithelioid cell granulomas with 
caseous necrosis in both HIV positive and negative patients. In immunocompromised patients, smears with only caseous necrosis or only 
neutrophils with histiocytes admixed with necrotic background was also noted. Cases with caseous necrosis or only neutrophils showed higher 
AFB positivity. Histopathology and cytology correlation was available in only 9 cases and the accuracy rate was 100%. 
Conclusions: Thus fine needle aspiration cytology is a reliable diagnostic tool in helping to avert the more invasive surgical procedures undertaken 
in the diagnosis of tuberculous lymphadenitis. Ziehl-Neelsen stain for identification of acid fast bacilli should be incorporated as an adjunct to 
increase diagnostic accuracy of tuberculous lymphadenitis.
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INTRODUCTION
Mycobacterium tuberculosis infects about one third of the world's 
population and kills about 3 million patients each year and so is the 

1single most important infectious cause of death . Fine needle 
aspiration cytology, being a rapid, inexpensive, cost-effective, safe and 
simple outpatient  procedure is well accepted by patients and has 

2,3practically no complications . So the present study was undertaken to 
study the utility of fine needle aspiration cytology and various 
cytomorphological presentations in reference to Ziehl-Neelsen 
staining in tuberculous lymphadenitis.

MATERIAL AND METHODS
The present study was carried out in 371 patients of suspected of 
tuberculous lymphadenitis, over a period of 4 yrs. All the selected 
patients were subjected to detailed clinical history and clinical 
examination comprising of following investigations- Rapid ELISA 
test, chest radiography, fine needle aspiration cytology and/or 
histopathological examination and smear microscopy for AFB. 

All the 371 cases, irrespective of age and sex were subjected to fine 
needle aspiration cytology. Aspiration was done as an OPD procedure 
using a 22-gauge needle with standard precautions. Four to five smears 
were obtained by using multiple passes. Both air dried and alcohol-
fixed smears were prepared. Smears obtained were stained with 
Hematoxylin and eosin stain (H&E) for cytology and  Zeil-Neelson 
(ZN) stain for acid fast bacilli (AFB).

The criteria for diagnosis of tuberculosis were taken as: (i) presence of 
epithelioid cell granulomas with or without caseous necrosis (ii) 
presence of necrotic material only but positive ZN staining for AFB, 
(iii) presence of necrotic material, negative AFB staining but positive 

4culture for AFB .

RESULTS
Table 1:  Age and Sex distribution of cases

The maximum number of cases (65%) were in the age group of 21-40 
yrs while the minimum number of cases were in the age group of 71-80 
yrs. The youngest patient was 9 month old male while oldest patient 
was 75 yrs old male. The male to female ratio was[1:1.2] as shown in 
Table-1. 

Table 2: Site distribution of cases

The most common site of enlarged lymph nodes was cervical lymph 
nodes followed by axillary, inguinal and generalized lymphadenopathy 
as shown in Table-2.

A diagnosis of tuberculous lymphadenitis was made when smears 
showed (i) epithelioid cell granulomas with or without caseous 
necrosis (ii) necrotic material only but positive ZN staining for AFB, 
(iii) necrotic material, negative AFB staining but positive culture for 

4AFB .

Table 3:  Cytomorphological features in tuberculous lymphadenitis 
correlating with AFB positivity

In the present study, three cytomorphological patterns were found as 
shown in Table-3. Most prevalent cytomorphological pattern was 
Epithelioid cell granulomas with caseous necrosis. AFB positivity was 
seen maximum in third group with necrosis only, followed by second 
group with Epithelioid cell granulomas with caseous necrosis and least 
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Age group(yrs) No.of cases Percentage
Male Female Total

0-10 7 10 17 5
11-20 19 32 51 14
21-30 49 85 134 36
31-40 65 41 106 29
41-50 18 16 34 9
51-60 4 9 13 3
61-70 4 9 13 3
71-80 1 2 3 1
Total 167 204 371 100

Site of FNAC of lymph node Total %
Cervical 338 91
Axillary 29 7
Inguinal 2 1

Generalised 2 1
Total 371 100

Sr   No. Cytomorphological 
features

No. of cases 
with %

AFB positivity 
cases with %

1. Epithelioid cell 
granulomas without 

caseous necrosis

115 (31%) 17 (14.78)

2. Epithelioid cell 
granulomas with 
caseous necrosis

253 (68.19%) 150 (59.29)

3. Necrosis without 
granulomas

3 (.81%) 3 (100%)

Total 371 170 (45.82%)
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AFB positivity was seen in first group with Epithelioid cell granulomas 
without caseous necrosis. 

Table 4: Distribution of cases in relation to age and sex in HIV 
positive patients

53 out of 371 patients (14%) with tuberculous lymphadenitis were HIV 
positive. In these patients, there was a male predominance 
[Male:Female=1.8:1] and maximum no. of cases (50%) were in 31-40 
yrs of age group as shown in Table-4. Majority were detected in 
cervical region [52 out of 53 cases (98%)].

Table 5:  Cytomorphological features in tuberculous lymphdenitis 
in HIV patients

So in HIV patients also, most prevalent pattern was Epithelioid cell 
granulomas with caseous necrosis (75.47%) as shown above in Table-5.

30 out of 53 cases were AFB positive  which was seen maximum in 
third group with necrosis only, followed by second group with 
epithelioid cell granulomas with caseous necrosis and least AFB 
positivity was seen in first group with Epithelioid cell granulomas 
without caseous necrosis.

Over all, cases with caseous necrosis or only neutrophils showed high 
AFB positivity (Table-3 & 5). So necrosis was the only independent 

5contributing factor towards AFB positivity .

Histopathology and cytology correlation was available in only 9 cases 
and accuracy rate was 100%.

DISCUSSION
In the present study, youngest patient was 9 months old and oldest was 
75 years of age. These figures come in close comparison to the study of 

5 6 7Das DK et al , and Kanhere . In the study of Gupta et al ., the younger 
8was 5 months old and oldest was 95 years old, whereas Mitra et al  

reported the youngest patient aged 6 months old with 69 years old as 
the oldest.

Maximum number of cases (65%) in the present study , are in the age 
range of 21 – 40 years. Similar observations have been made in other 

5,6,7,8,9,10,11,12. 13studies  Ahmad S et al , however, found maximum cases of 
tuberculous lymphadenitis in younger age group (11-20yrs). In present 
study, out of  371 cases studied, 167 were males and 204 were females 
giving a male to female ratio of 1:1.2. This corresponds well with the 

5,8,11,12.   4findings of most of the authors However, Singh UR et al  noted 
10equal population of male and females while Rajsekaran S et al , 

13 14Ahmad S et al  and Bailey et al ” noted  a male predominance. This 
difference may be due to different study population.

The most common site of enlarged lymph nodes was cervical lymph 
nodes followed by axillary, inguinal and in the present study. Similar 

5,8,10,11,12finding was observed by other authors .

In the present study, three cytomorphological patterns were found. 

Most common cytomorphological pattern in our study was epithelioid 
granulomas with caseous necrosis in 68.19% cases.. This correlated 

7,8,12 with the study by other authors. Maximum AFB positivity was seen 
in smears revealing necrosis only without epithelioid cell granulomas. 

4,5,7,8,10,12,15,16Similar observations have been made in other studies . Das et 
17al  also observed that foci of necrosis were associated with marked 

proliferation of tubercle Bacilli and infiltration of polymorphs whereas 
lymphocytes, epithelioid cells, and multinucleated giant cells are 
likely to have some role in limiting the proliferation of AFB. It appears 
that the chances of finding AFB are greater when pus or caseous 
material is aspirated while the aspiration of caseous material is almost 

18always indicative of tuberulosis and merits an active search for AFB.

Maximum cases of HIV positive tuberculous lymphadenitis  
were in the age group of 21-40 yrs [43 out of 53 cases (81%)]. Our 

10,19,20,21,22findings are comparable to other authors . There were 34 males 
and 19 females [64% male patients]. So male predominance was noted. 

10,19,21,23,24Similar male predominance was noted by other authors .

Histopathology and cytology correlation was available in only 9 cases 
and accuracy rate was 100%. Similar findings were observed in other 

11,15,25,26.studies .

To conclude, fine needle aspiration cytology is a simple, rapid, 
inexpensive, cost-effective, safe and highly sensitive procedure to 
diagnose tuberculous lymphadenitis. The sensitivity can be further 
increased by complementing cytomorphology with acid fast staining. 
It is an economical and convenient alternative to open biopsy of lymph 
nodes.
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Age group (yrs) M F Total

0-10 - - -

11-20 - 2 2

21-30 9 7 16

31-40 21 6 27

41-50 3 2 5

51-60 1 1 2

61-70 - 1 1

71-80 - - -

Total 34 19 53

Sr No. Cytomorphological 
features

No. of cases 
with %

AFB positivity 
cases with %

1. Epithelioid cell 
granulomas without 

caseous necrosis

10 (18.87%) 4 (40%)

2. Epithelioid cell 
granulomas with caseous 

necrosis

40 (75.47%) 27 (67.5%)

3. Necrosis without 
granulomas

3 (5.66%) 3 (100%)

Total 53 30 (56.60%)
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