
Various features of tuberculosis and 

biohazard by Mycobacterium tuberculosis

Infectious diseases of healthcare workers contracted through 

healthcare practices are called occupational infections.  

Mycobacterium tuberculosis, transmitted by inhaling 

contaminated air; i.e. "airborne transmissionñ, is the most serious 

pathogen for pathologists who perform autopsy.  It is important 

for the pathologists to recognize gross appearance of tuberculosis 

in order to avoid the biohazard.  Various features of tuberculosis 

are presented herein.

Ref.: Tsutsumi Y. Occupational risk of tuberculosis in pathology. 

2003; https://pathos223.com/en/review.htm#Occupational



Biohazards in pathology practice

1) Autopsy of active tuberculosis

2) Intraoperative consultation for tuberculous nodular lung lesions

3) Cytology evaluation for the sputum and bronchial scraping

4) Cut wound (stab incision) during autopsy or tissue sampling

(Mycobacteria and hepatitis viruses may not be inactivated in 

poorly fixed liver tissue)



1) Pathogenicity of the pathogen

(potential for causing infection)

2) Resistance of the host (immunity)

3) Presence of absence of treatment

The risk of pathogens



Resistance of pathogens against disinfectants

 Virus without envelop = hydrophilic virus

Examples: DNA virus excluding herpes viruses

Enteropathic RNA viruses such as rotavirus and enteroviruses

Among viruses, hepatitis B virus is most resistant.
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Three principles of 
Countermeasures 

against infection

1) Source of infection
Isolation, in case of animal to 
human transmission

2) Route of infection 
In case of human- to- human 
transmission 

3) Susceptible host
Vaccination, preventive 
medicines 



Consider hepatitis virus and AIDSwhen you touch the blood.

Consider tuberculosiswhen you touch the sputum.

Consider E. coli, O- 157 when you touch the stool.

Consider MRSAwhen you touch the face.

The concept of the 



Three main transmission routes of infection:

Airborne, droplet and contact transmissions
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droplet

droplet nucleus

Mycobacterium 
tuberculosis

Formation of droplet nucleus

water

Diameter 5 ɛm

Falling velocity

30 80 /sec

Evaporation

Diameter <5ɛm

Falling velocity 0.06 1.5 /sec



airborne infection
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A resident wearing a hi-luck350 (particulate respirator N95).  His wearing 

is not appropriate!  The respirator should adhere onto the face closely.



Left: Particulate respirator Hi-luck350 (N95-type mask wearable for a long time, Koken, 

Tokyo, Japan) , right: A simplified type N95-type particulate respirator, KFD-100 (Koken)



The inner part of the particulate respirator Hi-luck350 (N95-type mask 

wearable for a long time, Koken, Tokyo, Japan).  The fit test is unnecessary, 

because of its fitness to the facial skin.



Bronchial scraping cytology demonstrating epithelioid granuloma (Pap).  The 

possibility of biohazardous lung tuberculosis should be considered.  You should 

contact immediately with the staff of both the bronchoscopy room and infection 

control team.  Contact examination may be necessary.  Note that non-tuberculous 

mycobacteriosis, microscopically indistinguishable from tuberculosis, is not 

biohazardous.  Prompt PCR confirmation is needed.



Acid-fast mycobacteria appear as negative images in Giemsa-stained cytology preparations.  

Re-staining of the same specimen with Ziehl-Neelsenôs staining clearly discloses acid-fastness 

for M. avium.  Ref.: Watanabe T, et al. Mycobacterium avium infection detected as a negative 

image in Giemsa-stained sputum cytology preparations. Ann Infect Dis Ther 2021; 2(1): 1-5. 



Protection against occupation-related 

infection of Mycobacterum tuberculosis

1) Countermeasures against airborne infection

2) Gross diagnosis of tuberculosis

3) Examination for the exposed persons



Gross appearance of the cut surface of lung tuberculosis (left) and adenocarcinoma(right) 

after formalin fixation.  The tuberculous lesion shows a localized subpleural nodule with 

caseous necrosis (left).  Caseous necrosis is a type of coagulation necrosis, and therefore the 

pre-existing lung structures are preserved.  Black-pigmented (anthracotic) bronchioles are 

observed within the lesion.  No pleural indentation is seen.  In contrast, lung adenocarcinoma 

often shows central scarring with anthracosis and pleural indentation (right).



Lung tuberculosis with massive caseous necrosis.  Left: H&E, epithelioid 

granulomatous reaction is seen at the periphery.  EVG (center) and silver impregnation 

(right) reveal preservation of the pre-existing alveolar structure in the caseous necrosis 

(asterisks).  Caseous necrosis belong to a type of coagulation necrosis.

H&E EVG silver



To avoid biohazard of tuberculosis during 
intraoperative pathology diagnosis services

A coin lesion of the lung may be submitted to the 
pathology division for intraoperative frozen section 
diagnosis, in order for distinguishing from lung cancer.

Frozen sections should not be prepared, when the 
pathologist judge grossly that the lesion is tuberculous 
in nature.

Mycobacterium tuberculosis will survive in the 
cryochamber of the cryostat kept at -



Exudat ive  lung tubercu los is  seen in  an autopsy  case of  acute  myelo id 
leukemia a f ter  in tens ive chemotherapy.  Exudat ive les ions,  5-15 mm in  
s ize are  d is t r ibuted in  the lung.   Macroscopic  d iagnosis  o f  h igh ly  
b iohazardous tubercu los is  is  qu i te  impor tant  to  min imize the exposure 
of  the b iohazard dur ing autopsy  pract ice .   Photographing of  the cut  
sur face of  the lung should not  be done.



Exudat ive  lung tubercu los is  seen in  an autopsy  case of  acute  myelo id 
leukemia a f ter  in tens ive chemotherapy.   Inset  demonst ra tes tuberculous 
bac i l l i  w i th  ac id- fast  s ta in ing.  Photographing of  the cut  sur face of  the 
lung is  h igh ly  b iohazardous,  and should not  be done any  longer.



Another autopsy case of biohazardous exudative tuberculosis in a 72 y-o male patient 

with idiopathic thrombocytopenic purpura.  The upper part of the lower lobe (left) and 

the upper lobe (right) show diffuse and massive exudation (gross appearance after 

formalin fixation).  Disseminated nodules are also seen in the lower lobe.



Gross appearance of tuberculous hilar lymphadenitis.  Left: a surgical specimen of the lung 

with a cavity-forming peripheral lesion and regional lymphadenitis (arrowhead), right: an 

autopsy specimen of exudative tuberculosis with hilar lymphadenitis with caseous necrosis.



Massive lung tuberculosis forming a huge (13 x 8 cm-sized) cavity in the 

whole lung (after formalin fixation for years).  The lesion was seen during 

the World War II, before the era of antibiotic treatment.



Miliary tuberculosis (left: gross appearance after formalin fixation).  Hematogenous 

dissemination of M. tuberculosis reveals miliary-sized exudative lesions in the lung 

(center: H&E) and systemic organs.  Numerous acid-fast bacilli can be observed 

(right: Ziehl-Neelsen).  The autopsy performance is highly biohazardous.



Active pleural tuberculosis (gross appearance after formalin fixation).  Dissemination 

on the right pleura with a markedly thickened and adhesive lesion is evident.



Gross appearance of old tuberculous lesions after formalin 

fixation.  Left: an old calcified lesion in the lung apex, right: old 

tuberculous pleuritis with diffuse pleural adhesion.



Old calcified tuberculous nodule in the lung apex (left: H&E, right: BCG 

immunostaining).  It should be noted that the mycobacterial antigens remain 

in the old calcified lesion.  Ziehl-Neelsenôs staining is negative.



Another old calcified tuberculous nodule in the lung apex (left: H&E, right: 

BCG immunostaining).  It should be noted that the mycobacterial antigens 

remain in the old calcified lesion.  Ziehl-Neelsenôs staining is negative.


