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Abstract 

Objective: This study aimed to correlate the modified fluorescence stain method and conventional ZN method with routine 

cytology findings on lymph node aspirates for the detection of AFB in suspected cases of tuberculous lymphadenitis. Material 

and Methods: After adequate fine needle aspiration, aspirates were examined for cytology diagnosis, studied with Ziehl- 

Neelsen and Auramine-rhodamine Fluorescent stain. Cytological findings, ZN stain observations and grading were compared 

with fluorescent stain grading. Result: In the present study, 36 cases were reported positive by fluorescent staining method for 

M. tuberculosis. Out of 43 granulomatous lymphadenitis cases diagnosed by FNAC, 29 cases were reported positive for acid 

fast bacilli by Z-N staining. 11 cases were found as false negative (22%). Sensitivity and specificity of Z-N method was found 

to be 70.27% and 76.92% respectively. And for cytological method it was 96.77% and 31.57% respectively. Conclusion: There 

are problems in arriving at an absolute diagnosis in certain cases of tuberculous lymphadenitis when the aspirate shows 

polymorphous picture with occasional epithelioid cells and absence of typical Langhans giant cell or caseous necrosis. 

Microscopy has many advantages when it comes to speed & feasibility, its sensitivity could be improved by adjuvant methods.  
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Introduction 

Tuberculosis continues to be a major health problem in 

developing countries. It is caused by bacteria of the 

Mycobacterium tuberculosis complex, is one of the oldest 

diseases known to affect humans and a major cause of death 

worldwide [1]. India has the highest burden of tuberculosis 

in the world as reflected by the World Health Organization 

statistics for 2011, giving an estimated incidence of 2.2 

million cases of tuberculosis for India of a global incidence 

of 8.7 million cases [2]. M. tuberculosis is a rod-shaped, 

non-spore-forming, thin aerobic bacterium measuring 0.5 X 

3 μm.  

 

Mycobacteria are acid-fast bacilli. Acid fastness is due 

mainly to the organisms’ high content of mycolic acids, 

long-chain cross-linked fatty acids, and other cell-wall 

lipids [1]. Lymphadenopathy is the most common 

presentation of extra pulmonary TB. Lymph node TB  
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presents as painless swelling of the lymph nodes, most 

commonly at posterior cervical and supraclavicular sites (a 

condition historically referred to as scrofula) [1]. Fine-

needle aspiration cytology (FNAC) of lymph nodes in TB 

has varied cytomorphological features. Routinely 

hematoxylin & eosin staining is done for each smear but 

conventional Ziehl-Neelsen staining is necessary to reveal 

the acid fastness of the tubercle bacilli. The conventional Z-

N staining method for acid-fast bacilli (AFB) plays a key 

role in the diagnosis and also for the monitoring of 

treatment in TB. But, its major disadvantage is low 

sensitivity ranging from 20% to 43% [3].  

 

Mycobacterial culture is the reference method for the 

detection of tubercle bacilli but it is time consuming and 

requires specialized safety procedures in laboratories. 

Serological techniques have the disadvantage of lack of 

sensitivity and specificity. Auramine orange (AO) staining 

is a commonly used test on both cytological smears and 

histological sections for the detection of acid-fast bacilli. It 
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has been widely reported as a sensitive stain with high 

positive predictive value in comparison to culture 

techniques. But there is little literature related to the 

comparison of Auramine-Rhodamine stained smears under 

fluorescent microscopy with Z-N stain for the detection of 

AFB in lymph node aspirates [4]. 

 

This study aimed to correlate the modified fluorescence 

stain method and conventional ZN method with routine 

cytology findings on lymph node aspirates for the detection 

of AFB in suspected cases of tuberculous lymphadenitis. 

Material and Methods 

Setting, Duration and type of study: Total of 50 cases, 

suspicious of tuberculous lymphadenitis presented with 

clinically palpable lymphnodes were included in study This 

study was conducted over 1.5 years period in 2018-19 at 

Pathology department of Government Medical College, 

Bhavnagar 

 

Sampling methods: Patients were examined and written 

consent in local language was taken for the fine needle 

aspiration procedure. 

 

Inclusion criteria: Clinically suspected cases of 

tuberculous lymphadenitis, clinically palpable lymphnodes. 

Exclusion criteria: Inadequate aspirates or samples on 

which cytopathological diagnosis could not be given; 

Patients who refuse to give consent. 

 

Data collection procedure: After adequate fine needle 

aspiration, aspirates were smeared onto three glass slides.  

 

Out of them first was wet fixed smear stained with 

hematoxylin and eosin; second heat fixed smears were 

stained with Ziehl- Neelsen method and third for Auramine-

rhodamine stain. 

 

Data analysis: sensitivity, specificity and accuracy 

calculated by using medcalc statistical software. 

 

Ethical consideration & permission: Institutional Review 

Board (Human Ethics Committee) of Government Medical 

College, Bhavnagar, Gujarat approval was obtained before 

study commencement.  

 

The study was conducted accordance to Indian GCP 

guideline. The study has been registered at the Clinical Trial 

Registry of India. 

 

Scoring system: Cytological findings, ZN stain 

observations and grading were compared with fluorescent 

stain grading [5]. 

Result 

In present study maximum numbers of tuberculous lymphadenitis cases were observed in the age group of 21-30 years of age 

(15 cases, 30%), followed by 11-20 years (10 cases, 20%) and 0-10 years (9 cases, 18%).  Out of 50 male cases were 26 (52%) 

and female 24(48%). most common site of tuberculous lymphadenopathy in the present study is cervical region (62% cases), 

followed by submandibular (8%), submental (8%) and supraclavicular (8%) regions.  

 

Least common sites observed are inguinal and postauricular region with 2% cases of each. 

 

Table-1: The grading of tuberculous lymphadenitis by fluorescent staining and ZN staining for acid fast bacilli for 

M. tuberculosis. 

Fluorescent Grading No. of cases (%) ZN Stain Grading No. of cases (%) 

+3 14 (28%) +3 4 (8%) 

+2 9 (18%) +2 14 (28%) 

+1 11 (22%) +1 7 (14%) 

Scanty 2 (4%) Scanty 4 (8%) 

Negative 14 (28%) Negative 21 (42%) 

Total 50 (100%) Total 50 (100%) 

As shown in the Table 1, the maximum numbers of positive cases in fluorescent grading for M. tuberculosis were observed as 

grade +3 (14 cases, 28%), followed by grade +1 (11 cases, 22%).  

 

Maximum numbers of positive cases in RNTCP grading for AFB were observed as grade +2 (14 cases, 28%), followed by grade 

+1 (7 cases, 14%). Grading is fairly better with Fluorescent stain. 
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Table-2: Results of FNAC for the diagnosis of tuberculosis lymphadenitis by Ziehl- Neelsen and fluorescent methods 

for detecting tuberculous bacilli. 

cytological diagnosis Total Cases ZN staining Fluorescent staining 

Positive Negative Positive Negative 

Granulomatous lymphadenitis 43 27 16 34 9 

Other than granulomatous 

lymphadenitis 

7 2 5 2 5 

Total 50 29 21 36 14 

As shown in Table 2, cytological diagnosis as granulomatous lymphadenitis with AFB positivity on ZN staining was correlated 

in 27 cases. 2 cases were detected AFB positive on ZN stain but cytomorphologically not evident as granulomatous 

lymphadenitis. Whereas, cytological diagnosis as granulomatous lymphadenitis with positivity on fluorescent staining was 

correlated in 34 cases. 2 cases were detected positive on fluorescent stain but cytomorphologically not evident as granulomatous 

lymphadenitis.  

 

     Table-3: Sensitivity, specificity and accuracy of cytological diagnosis and ZN staining. 

Statistical measure ZN staining Fluorescent Microscopy 

Sensitivity 93.10 % 94.44 % 

Specificity 23.81 % 35.71 % 

accuracy 64.00 % 78.00 % 

Sensitivity, Specificity and Accuracy of both the diagnostic tool are shown in table no 3. Z –N stain is sensitive to detect 

tuberculous bacilli but specificity and accuracy of Ziehl-neelsen method is lower as compare to Fluorescent Microscopy. 

 

Fig-1: Ziehl-Neelsen stain showing acid fast tuberculosis bacilli. 

 

 

Fig-2: Fluorescent stain showing green rod shaped tuberculosis bacilli. 
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Discussion 

FNAC is an easy, reliable outpatient procedure for the 

diagnosis of tubercular lymphadenitis in palpable 

superficial lymph nodes, and it is ideally suited for use in 

resource limited settings, especially in developing countries 

where tuberculosis is a major cause of morbidity and 

mortality [6]. Conventional Ziehl-Neelsen (ZN) method for 

acid-fast bacilli (AFB) plays a key role in the diagnosis and 

the monitoring of treatment in tuberculosis.  

 

Its major disadvantages are low sensitivity, time 

consuming, and oil immersion use. [4]. Fluorescent 

microscopy plays an important role for detection of 

Mycobacteria because lower magnifications are used as 

well as less time is required to examine smears. 

Fluorescence microscopy using auramine-rhodamine (AR) 

or Papanicolaou (PAP) staining has been considered to be 

superior to ZN staining [7] 

 

Annam V et al [4] studied 102 lymph node aspirates, 

44.11% (45/102) were positive for AFB on the conventional 

ZN method, 58.9% (60/102) were indicative of TB on 

cytology, while the smear positive increased to 81.37% 

(83/102) on the modified fluorescent method. They 

concluded that the modified fluorescent method was found 

to be more advantageous than routine cytology and 

conventional ZN method, particularly in paucibacillary 

cases. The bacillary positivity rates were higher in the 

modified fluorescent method than in the ZN method.  

 

Hence, the modified fluorescent method can be an adjuvant 

when used with routine cytology for the identification of 

AFB. In study of Brijesh Thakur et al [8] ninety aspirates 

were reported on cytomorphology as suggestive of 

tuberculous lymphadenitis. Smear positivity for 

Mycobacteria by Ziehl-Neelsen method was 26.67% 

(24/90), while positivity increased to 34.44% (31/90) by 

auramine-rhodamine and 42.22% (38/90) on auto-

fluorescence. They Concluded that there is a definite 

advantage of autofluorescence over Ziehl-Neelsen and 

auramine-rhodamine which is to detect Mycobacteria, 

being more sensitive as well as an inexpensive technique.  

 

Autofluorescence can be a useful addition to routine 

cytology for early diagnosis and effective treatment. Mani 

Krishna et al [9] studied among the clinically suspected 

patients 88 were diagnosed with tuberculosis. Of the 88 

aspirates, the smear positivity for acid fast bacilli (AFB) on 

the ZN method was 37.5% (33/88) while the positivity 

increased to 81.82% (72/88) on the AR fluorescent method 

and 86.36% (76/88) on AF AF staining is more sensitive 

than the auramine – rhodamine fluorescent and ZN staining 

in demonstration of mycobacterium bacilli in fine needle 

aspiration cytology of tubercular lymphnode.  

 

 

Vamseedhar Annam et al [10] observed among the 102 

aspirates, 44.11% (45/102) were positive for AFB on the 

conventional ZN method, 58.9% (60/102) were indicative 

of TB on cytology, while the smear positive increased to 

81.37% (83/102) on the modified fluorescent method. 

Fluorescent microscopy has the advantage of speed and 

ease of screening and reduces observer fatigue. 

 

In developing countries, microscopy of the specimen is by 

far the fastest, cheapest, and most reliable method for the 

detection of AFB. However fluorescent staining has been 

added in Revised National Tuberculosis Control Program 

(RNCP) because of more sensitive and rapid results and can 

be used in field areas. In a study done by Ben et al [11] in 

2008, showed that out of 221 sputum samples, 33(14.9%) 

samples were positive with Auramine staining and 24 

(10.85%) samples were positive with Ziehl-Nelson 

staining. It demonstrated superior diagnostic results by 

fluorescent microscopy when compared with conventional 

light microscopy. Laifangbam et al [12] in 2009 revealed a 

study on 102 suspected patients, where in 44.1% patients 

were positive with Ziehl Nelson staining and 71.6% patients 

were positive for Auramine O staining. It was found by this 

study that Auramine O staining was superior to Ziehl -

Nelson staining. In the study by Vidhi sahani et al [13], they 

concluded that the Auramine O staining is superior to that 

of the conventionally used ZN stain. It states that out of 300 

sputum samples; 32 (10.66%) samples were ZN positive 

and 55(18.33%) samples were Auramine O positive. The 

diagnostic accuracy of fluorescent microscope was found 

much more superior and much more sensitive than the 

conventional light microscopy. 

 

In the present study, out of 50 cases, suspicious of 

tuberculous lymphadenitis presented with clinically 

palpable lymph nodes were underwent for FNAC 

procedure. Out of them 43 cases were diagnosed as 

granulomatous lymphadenitis.  On examination by Ziehl-

Neelsen staining for acid fast bacilli 29 cases (58%) were 

found positive. On fluorescent microscopy 34 cases 

(79.06%) were positive. This result correlates well with the 

result of the other studies like Lokeshwaran et al [14] and 

Maru et al [15] observed 44% and 43.07% AFB positive 

cases on ZN stain. In the present study, it was observed 

higher sensitivity, specificity and accuracy with 

Fluorescent Microscopy. In the present study, the 

qualitative result of Fluorescent Microscopy was also found 

to be slightly better to the ZN stain, this is consistent with a 

study carried out by S. Laifangbam [12], which showed that 

the percentage of false negative by FM staining was only 

2.78%, and was in sharp contrast to that of ZN (40.27%). 

Fluorescent microscopy was also able to detect more 

paucibacillary cases than ZN.  
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The clinical parameters for the diagnosis of TB in lymph 

nodes are neither specific nor does their absence exclude 

TB involvement. Conventional Ziehl–Neelsen (ZN) 

method for AFB plays a key role in the diagnosis and 

monitoring of TB treatment. Its major disadvantage is its 

low sensitivity, ranging from 20% to 43% [16, 17].  

 

Fluorescent stain definitely has advantage over ZN stain 

probably because of an added advantage of fluorescent 

microscope which enables an easier detection of 

mycobacteria as ‘glowing spot’ even if, present in small 

numbers, thus making it a more sensitive technique. Despite 

some evidence that the fluorescent method can be superior 

to the ZN method, it is not being performed in peripheral 

tuberculosis laboratories in low-income countries. Newer 

methods using nucleic acid amplification techniques are 

gaining attention as a possible tool in diagnosing 

mycobacterial infections. These methods are rapid and 

potentially sensitive if sampling of organisms is adequate.  

 

However, they are highly expensive [4]. Routine 

cytological staining method is fairly reliable with 96.77% 

sensitivity. If it is combined with ZN staining for AFB, 

specificity increases to 76.92% and even more if combined 

with Fluorescent Microscopy. Diagnosis of extrapulmonary 

tuberculosis is challenging due to the paucibacillary nature 

as well as atypical clinical presentations. Hence, its 

diagnosis should be made by considering more than one 

diagnostic method 

Conclusion  

There are problems in arriving at an absolute diagnosis in 

certain cases of tuberculous lymphadenitis when the 

aspirate shows polymorphous picture with occasional 

epithelioid cells and absence of typical Langhans giant cell 

or caseous necrosis. Microscopy has many advantages 

when it comes to speed and feasibility, its sensitivity could 

be improved by adjuvant methods, and it has the potential 

to become an even more valuable tool for TB control 

programs around the world.  

 

Fluorescent method is extremely sensitive for detection of 

mycobacteria in the FNA smears. The sensitivity of 

conventional Fluorescent Microscopy provides far better 

yield and detection of positive smears than the ZN and takes 

less time to perform. 

What the study adds to the existing 

knowledge?   

This study explores the utility of fluorescent Microscopy as 

an adjunct to routine cytology as it is simple, rapid, and 

cost-effective screening technique especially in developing 

countries where tuberculosis is widely prevalent and shows 

continued presence of infection in the community.  
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