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Abstract  

Objectives: Diagnosis of tuberculosis is depending upon to demonstrate the bacilli in tissue section or 

cultivate the bacilli. Objectives   of our study were to compare demonstration of acid fast bacilli by modified 

concentration bleach method and Auramine Rhodamine fluorescent stain with conventional Ziehl-Neelsen 

staining on autopsy tissue material.  

Method: Study was conducted in tertiary care hospital in Mumbai of India .It was three year prospective 

autopsy study .Total 887 clinical autopsies had been performed during three year. Out of them 108 cases 

were of tuberculosis. Tissue from tubercular lesions were subjected for routine Ziehl-Neelsen stain, 

concentration bleach and Fluorescent staining.  Chi square test was applied for significance of study. 

Results: Out of 108 cases proportion of acid fast bacilli positive cases were maximum by Auramine 

Rhodamine staining method 74%, followed by concentration bleach method 45 % and conventional Ziehl - 

Neelsen staining 25 %. 

Conclusions: Fluorescent staining has more advantages than concentration bleach and Ziehl Neelsen 

staining method in detecting tubercular bacilli. Still institutes who don’t have fluorescent microscope can 

used concentration bleach method because it definitely increases rate of positivity on tissue.   

Keywords– autopsy tissue, tuberculosis, Ziehl Neelsen stain, Concentration bleach method, Auramine – 

Rhodamine fluorescent stain. 

 

Introduction   

Tuberculosis is one of the oldest diseases known 

to humanity and among the most deadly 

epidemics. One third of world’s population is 

infected with mycobacterium tuberculosis and 9.6 

million new cases occur each year. Nearly 1.45 

million people die annually due to tuberculosis 

making it the leading cause of death due to 

infectious agent worldwide. 
(1)

  

Incidence of tuberculosis in developing countries 

like India has dramatically increased over few 

decades and having highest burden of TB with 

estimated incidence of 2.2 million cases out of 

global incidence. 
(2)

  Also contributing to it is the 
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human immunodeficiency virus. Nearly every 

year 2.1 million people infected with HIV in India 

and approximately 0.35 million people infected 

with tuberculosis which is cause of death. 
(1)

 

Considering the load of tuberculosis infection, 

early diagnosis is essential to limit the morbidity 

and mortality. In autopsy cases one need to give a 

definitive cause of death in patient who died of 

tubercular features.  Only full proof diagnostic 

criteria are demonstration of tubercular bacilli on 

tissue.  

Identification of mycobacterium is essential for a 

definitive diagnosis; however, culture takes weeks 

for identification, and in formalin fixed tissue, 

bacilli died so culture is not possible.
(3, 4)

 There 

are newer molecular technique such as PCR for 

identification of bacilli on  formalin fixed paraffin 

embedded tissue . 
(5, 6, 7)

  But molecular technique 

is costly for routine use in developing countries 

such as India where tuberculosis is prevalent. 
(8)

 

So diagnosis is made by using conventional Ziehl 

Neelsen (Z-N) staining on tissue. But it is found 

that in formalin fixed tissue the efficacy of 

conventional Z – N stain method is reduced as 

compare to aspiration material. Hence give false 

negativity. To overcome this there are many other 

methods which help in detecting more positive 

cases , such as concentration bleach method , 

Auramine – Rhodamine fluorescent staining .   

Modified Concentration bleach method and 

Auramine – Rhodamine (AR) fluorescent staining 

these both methods are safe and inexpensive. But 

in AR Staining one need florescent microscope 

and expertise for detecting bacilli.   

Basically, this study was an attempt to find out 

cost effective, rapid, and sensitive technique 

which can be used routinely in developing 

countries for diagnosis on tissue. The study 

demonstrated the correlation of the histomorphol-

ogical features with various techniques on 

formalin fixed tissue from autopsies. We tried to 

use AR staining and modified concentration 

bleach method to detect Mycobacterium 

tuberculosis and compare it with conventional ZN 

stain on tissues.  

Material and Method 

It is three year prospective clinical autopsies study 

in tertiary center of Mumbai in India. During three 

year total 887 complete clinical autopsies had 

been performed out of which 108 cases were 

clinically diagnosed as tuberculosis.  

In 108 cases all available organs were examined 

for tubercular lesions. Lesions were recorded with 

descriptive notes. Lesions with fibrocavitory with 

caseation necrosis were selected and necrotic 

tissue from fresh as well as formalin fixed was 

taken and divided in two samples. One tissue 

sample proceeded for concentration bleach 

method other sample for routine histopathology, 

ZN and AR fluorescent stain.  

For concentration bleach method we took necrotic 

tissue, we crushed that tissue and then proceeded. 

In crushed necrotic tissue we added 1ml 

commercially available 4% sodium hypochlorite. 

We mixed it thouroughly. Initially we incubate for 

30 min but did not get satisfactory results. So we 

increased time period for incubation from 30 

minutes to 1hr to 1.30 hr to 2 hr to overnight. 

Equal volume of commercially available distilled 

water was then added and mixture was centrifuged 

at 3000rpm for 15 minutes. Supernatant was 

discarded, and smear was prepared using one drop 

sediment, air dried, heat fixed and stained by Ziehl 

– Neelsen stain. Material from different 

incubation were stained and studied.  

Other necrotic tissue was proceeded for routine 

histopathology; slides were made and stained for 

H & E, Z-N and AR stain 

Auramine Rhodamine staining method – tissue 

was deparaffinised, filtered commercially 

available Auramine Rhodamine solution was 

poured on section and kept for 10 min then section 

was washed in tap water and differentiated in 

0.5% hydrochloric acid in alcohol, again washed 

in tap water for 2 min. Counterstained with 0.5% 

potassium permanganate for 2 min, washed in tap 

water and blot dry. Dehydrated in absolute alcohol 

for 15 seconds. 

Cleared in xylol. Cover slipped using D.P.X. 

mounting media.. Slides examined under high 



 

Anjali Bode et al JMSCR Volume 05 Issue 02 February 2017 Page 17456 
 

JMSCR Vol||05||Issue||02||Pages 17454-17459||February 2017 

power (×400) which was confirmed under oil 

immersion (×1000).  

AFB appears as yellow to orange, slender, rod 

shaped bacilli under fluorescent microscopy. 

Smears stained by concentration bleach method 

and ZN method were directly examiner under oil 

immersion (X1000) using light microscopy and 

appear long slender, beaded, pink bacilli. 

We used the CDC laboratory guideline for 

reporting acid fast bacilli for Z-N and A-R 

staining. 
(9)

 

  

Result  

Over the three year study we found there was 

successively decreasing in no of autopsies. Out of 

108 cases 36 cases were HIV positive in which all 

serological reports were avaliable.  Male 

preponderance were noted accounting for 64% (69 

/ 108) of cases. 

Out of 108 cases 61 cases shows both pulmonary 

and extra pulmonary lesions. Predominately 

pulmonary lesion was fibrocavitory with caseation 

(fig1) 48 %( 51/108) followed by miliary 41%.  In 

extra pulmonary lymph nodes showed 

preponderance 96 % (58/61 ) followed by  liver , 

spleen and brain, intestine, kidney and 

adrenal.
(10,11)

 

Paraffin embedded H & E stained slides were 

studied. Microscopically they were divided in 

three patterns. 
(12)

  

Reactive pattern shows well formed granuloma 

without caseation in 7%  of cases .In this pattern 

acid fast bacilli were absent or rare.(Fig 1b) Hypo 

reactive pattern shows less well formed granuloma 

with area of necrosis having highest percentage 

64%  of cases .(Fig 1c) in this pattern acid fast 

bacilli were 10 to 100/ 100 high power field.  

Non reactive pattern in which there were irregular 

areas of caseous necrosis along with nuclear 

debris was seen in 29 % cases. (Fig 1d) Number 

of bacilli was more than 100 / 100 high power 

field. 

Out of 108 cases 25% (27) were positive by Z-N 

staining and showed positivity from 1+ to 4+. 4+ 

positivity seen in non reactive pattern (Fig2a). By 

concentration bleach method there was definitely 

increased in no for detection of bacilli from 45% 

(49) (Fig2b). We got satisfactory result with 

overnight incubation. It was found with overnight 

fixation there was reduction in debris which help 

in improving detection of tubercle bacilli. Out of 

108 cases 80 were positive by AR fluorescent 

staining i.e. 74 %( Fig 2c) which is highly 

significant. 

8 cases which showed reactive pattern were 

negative by both concentration bleach and Z-N 

staining method. But out of this 3 cases were 

positive with A-R stain. These 3 cases were HIV 

positive. 

 

 
1a – gross of lung showing fibrocavitory lesion 

1b – H&E stained section shows caseating 

granuloma – hyporeactive pattern (40x) 

1c- H&E stained section shows only caseation 

necrosis and degenerated polymorphs – Non   

reactive pattern  (40x) 

1d- H&E stained section shows well formed 

granuloma without caseation – Reactive pattern  

(40x) 

 



 

Anjali Bode et al JMSCR Volume 05 Issue 02 February 2017 Page 17457 
 

JMSCR Vol||05||Issue||02||Pages 17454-17459||February 2017 

 
2a – ZN stain tissue section shows pink coloured 

beaded bacilli (100x) 

2b- shows pink bacilli stained by concentration 

bleach method (100x) 

2c & 2d – AR fluorescent stain show golden 

yellow slender bacilli (100x) 

 

Discussion 

Tuberculosis has always been a major problem in 

India and has many ongoing research and 

demonstration of bacilli projects on TB. 
(13)

 

The detection of AFB is often considered as the 

evidence of the infected state. Thus, the laboratory 

plays a critical role in the diagnosis of TB. 
(14)

  In 

developing countries like India financial const-

raint, rapid and inexpensive diagnostic methods 

assume great importance in tuberculosis control.  

Due to peculiar disease process , mycobacterium 

are often difficult to demonstrate in cases of 

tuberculosis so in the early 1940s, the comparison 

of the fluorescent method and concentration 

bleach method  with the conventional ZN method 

on sputum smears was implemented to improve 

the smear positivity for the detection of AFB. The 

use of its increased sensitivity and ease of 

interpretation compared with the ZN method. 
(15)

 

Mycobacterium culture is time consuming and of 

no use in non viable bacilli in formalin fixed 

tissue.  

Use of concentration bleach method is known in 

sputum and FNAC material. Its use on tissue is 

underreported. The present study was our attempt 

to use the concentration bleach and fluorescent 

method and compare it with the conventional ZN 

method on autopsy tissue materials. For 

concentration bleach method we increased   

incubated time for overnight. In cases of sputum 

and FNAC material incubation for 30 min to 1 hr 

is given in literature.
(16,17)

 But we found difficulty 

with less incubation period so we increased 

incubation time that may cause degradation of 

necrotic tissue and concentrate  tubercular bacilli. 

By doing , so not significantly but definitely there 

was increased in no of positive cases as compared 

to ZN stain from 25% to 43% cases. On searching 

literature all studies are on sputum and on FNAC 

material and in all studies it was found 

concentration bleach method definitely increases 

detection rate for tubercle bacilli. 
(16, 17, 18)

 

The staining with AR increased the positivity by 

47% over the conventional ZN method and by 

29% over concentration bleach method. The AFB 

typically fluoresces as golden, slender, curved, 

rod-shaped bacilli. However, good observation is 

required to distinguish with certainty AFB from 

other small, naturally fluorescent particles present 

in some smears. When first using fluorescent 

microscopy, it is necessary to examine all small 

fluorescent objects seen both with the ×10 and 

×40 objectives. With practice, it becomes possible 

to distinguish bacilli with a fair degree of certainty 

under the × 10 objective only, so that almost all 

negative smears can be examined with this 

objective only. However, it is always necessary to 

confirm the bacillary morphology with the higher 

power when the sections contain a low density of 

bacilli.  

Same as concentration bleach method there are 

relatively few reports of Auramine Rhodamine 

staining on formalin fixed tissue present. Many 

studies are present on sputum and cytology 

materials. 
(19.20, 21)

 In our study there were 74% 

cases detected by AR stain. 8 cases showed 

reactive pattern and all this 8 cases were negative 

by ZN and concentration bleach method due to 

paucity of bacilli. Out of 8 cases 3 were positive 

by AR stain because though there was low 

http://pubmedcentralcanada.ca/pmcc/articles/PMC2716690/#CIT11
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densities of bacilli that can be fluoresce by AR 

stain and easily picked up. But in such cases we 

need lot of practice and observation to give 

positivity otherwise can be reported as false 

positivity. 

We concluded that concentration bleach method is 

complementary to ZN staining and can improve 

detection of acid fast bacilli on tissue. It is easily 

available and inexpensive. AR fluorescent method 

was significantly superior and sensitive than 

concentration bleach and ZN method. This is 

particularly useful in formalin fixed tissue where 

culture is not possible also fluorescent stained 

slide can be examined under low magnification 

allowing for much larger areas for section to be 

examined in a short period of time. It has great 

diagnostic value in patients with low density of 

bacilli that are likely to be missed on ZN stain. 
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