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ABSTRACT 
 
Background: Lungs are a major organ involved in infectious, inflammatory, occupational and neoplastic diseases. 
Lungs are also involved secondarily in almost all terminal events. Autopsy is an important tool to identify cause and 
manner of death and hence to establish preventive methods. Aims: To study the histopathological pattern of lungs in 
100 post mortem cases. Methods: This was an observational study on 100 post-mortem specimens of lungs received in 
the department of Pathology, GMC, Patiala for a period of 1 year from August 2014 onwards. A thorough gross 
examination was done on the received lung specimens and sections were taken from the representative areas. These 
sections were processed for paraffin blocks; slides were prepared and stained with routine Hematoxylin and Eosin 
stains. The slides were studied under the microscope and the results were noted. Results: Out of the 100 cases, 63 
showed terminal nonspecific changes; 19 cases showed the evidence of chronic venous congestion. 10 cases were of 
pneumonia, 6 of granulomatous pathology, and 1 case of metastatic deposits of adenocarcinoma. Conclusion: 
Infections are the most commonly noticed primary lung pathology mainly comprising of pneumonia followed by 
tuberculosis. Hence, efforts should be made for the prevention of these infectious diseases. 
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INTRODUCTION 
 

The autopsy has served medicine in numerous ways 

and continues to play evolving roles in a time when 

technologies have dramatically improved and when 

new diseases (naturally occurring or iatrogenic) 

continue to arise on medical horizon. Determining 

the cause of death is an obvious objective of medico-

legal autopsy.[1] 

Two major types of autopsy are commonly 

described namely: hospital or clinical and 

medico‐ legal or coroner’s autopsy.  

 Medico‐ legal investigation of death focuses on the 

establishment of the cause of death, the time and the 

circumstances of death.[2] 
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Findings on autopsy can enable the pathologist to 

alert the infection control unit of a hospital on 

possible nosocomial infection especially contagious 

infection. The pathologist can also identify a 

hereditary condition that would require genetic 

counselling. 

The lungs are a pair of spongy, air-filled organs 

located on either side of the chest (thorax). The 

trachea conducts inhaled air into the lungs through 

its tubular branches, called bronchi. The bronchi 

then divide into smaller and smaller branches 

(bronchioles), and finally air reaches to the alveoli. 

Average adult right lung weighs- 450gm (375-

450gm); left lung weighs- 400gm (325-450gm). 

The two main components of the lung parenchyma 

are the bronchi and bronchioles (airways) and the 

alveoli. The alveoli are lined by type I and type II 

(granular) pneumocytes; the latter produce surfactant 

and are the main proliferating component after 

alveolar injury. The alveolar walls contain capillaries 

whose basement membrane fuses with that of the 

alveolar epithelium to constitute a single alveolar 

capillary membrane.[3] 

In lung autopsy – the lungs are examined for disease, 

injury and other findings suggesting cause of death 

or related changes.  

The lungs are affected by various infectious, 

inflammatory, occupational and neoplastic 

conditions. Lungs are involved secondarily in almost 

all the terminal events.[4] 
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In asphyxia deaths, the surface of the lungs, 

particularly the interface of the lobes show the 

presence of Tardieu’s spots, and both the lungs will 

be congested with oedema fluid. In cases of death 

due to drowning, there will be absence of Tardieu’s 

spots on the surface; however, the lungs will be 

oedematous. Punctured or lacerated wounds can 

cause collapse of the particular lobe. In case of blunt 

force injury, wounds of the lung correspond with the 

fractured end of a rib. In case of any pathology, the 

tissue may be processed for histological test. 

Tuberculosis today remains one of the world’s most 

lethal infectious diseases. Despite the availability of 

effective treatment for most cases, tuberculosis is 

still a cause of death in our environment. Some cases 

of active tuberculosis are not identified until after the 

patient has died and an autopsy has been performed. 

Pathologic examination of autopsy lungs gives 

valuable information such as various stages of 

fibrosis, including early patchy fibrosis and 

honeycomb lesions, and their distribution and 

progression in the lungs.[5] 

Hence, it is important to identify the leading causes 

of death in a particular area to establish the 

preventive control measures. 

 

MATERIALS AND METHODS 

 
This is a prospective observational study conducted 

on 100 post-mortem lung specimens received during 

1 year from August 2014 onwards in the department 

of Pathology, Government Medical College, Patiala. 

The department receives post-mortem specimens 

from District hospitals, civil hospitals, and Primary 

health centres of district Patiala, Sangrur, Fatehgarh 

Sahib, Ropar, Mohali, Ludhiana for 

histopathological examination. The autopsies are 

usually from medico-legal cases, custodial deaths, 

road side accidents, poisoning and drowning. 

 

 Inclusion criteria –the subjects were selected 

from medico-legal autopsies irrespective of cause 

of death 

 Exclusion criteria-  autolysed specimens were 

excluded from the study 

 

A thorough gross examination of lung specimens or 

a part of lung, including measurements, weight, 

consistency, cut surface, details of any lesion if 

present were recorded. The samples were taken from 

representative areas of the specimen and were 

processed for histopathology. Haematoxylin and 

eosin (H&E) staining was done. 

 
RESULTS 

 
Age distribution – mean age was 41.3 years with 

standard deviation of 14.57 years. Gender 

distribution – male: female- 3:1. 

 
Graph 1: Age Group Distribution. 
 

 
Graph 2: Sex Distribution. 
 

Table 1. Distribution of Various Morphological 

Changes in the Subjects. 

 
 

In this study, the most common morphological 

change seen was congestion in (99% cases); 

followed by anthracosis in 60% cases. 

 Pulmonary oedema and emphysematous change 

was observed in the same frequency of 56%.  

Heart failure cells were seen in 19%. 

Inflammatory infiltrates were observed in 16% of the 

cases. Fibrosis was noted in 10% of the cases. 

Based on the above morphological findings the 

various pathologies noted were-  
 

Table 2. Lung pathology 

 
 

Terminal changes: included nonspecific findings of 

congested blood vessels, pulmonary oedema, areas 

of haemorrhage and emphysematous changes.  
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These were noted in majority of the males with no 

age group specifications. 

 
Figure 1: Microphotograph showing Emphysematous 

changes (10X H&E). 
 

 
Figure 2: Microphotograph showing pulmonary 

oedema (10X H&E). 
 

Chronic venous congestion 

Chronic venous congestion – was noted by the 

presence of thickened alveolar walls, presence of 

numerous haemosiderin- laden macrophages (heart-

failure cells) within the alveolar lumens, and 

thickened vessel walls. These were more common in 

males. Majority of the cases belonged to the age 

group of >50 years. 

Specimens of heart were also received in 14 of these 

cases which showed the features of left ventricular 

hypertrophy. 
 

 
Figure 3: Microphotograph showing Heart failure cells 

(10X H&E). 
 

Pneumonia 

Pneumonia was noted by the presence of vascular 

engorgement, intra-alveolar fluid with neutrophils, 

and often the presence of numerous bacteria and red 

cells, and fibrin filling the alveolar spaces. All the 

cases were of lobar pneumonia. This pathology was 

more common in males (70%). Majority of the cases 

were noted in 20-40 years of age.  

 

 
Figure 4: Microphotograph of Lobar Pneumonia (10X 

H&E). 

            

 
Figure 5: Microphotograph of Lobar Pneumonia (40X 

H&E). 
 

Chronic granulomatous pathology 
Chronic granulomatous pathology was noted by the 

presence of well-formed granulomas comprising of 

epitheliod cells and giant cells surrounded by collar 

of lymphocytes and fibrosis. 

Out of 6 cases, 5 cases showed the presence of 

central caseation necrosis with Langhans type of 

giant cells and the possibility of tuberculosis was 

kept. One case showed presence of non caseating 

granulomas. No gender predilection was 

noted.Majority of the cases were of the age group of 

19-40 years. 

 

 
Figure 6: Microphotograph of Caseating granuloma 

(10X H&E). 
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Figure 7: Microphotograph of Caseating granuloma 

(40X H&E). 

 

Metastatic deposits 

A single case was reported in a 65 yr old female. 

Grossly – lung surface showed creamish white firm 

to hard nodules appproximately 0.5-1cm in diameter. 

On microscopy were seen well-formed acini, cords 

and sheets of malignant epithelial cells exhibiting 

pleomorphism, increased nucleocytoplasmic ratio, 

vesicular to hyperchromatic nuclei with irregular 

nuclear contours, prominent nucleoli, and variable 

amount of eosinophilic cytoplasm. These were 

surrounded by chronic inflammatory infiltrate and 

areas of fibrosis.  
 

 
Figure 8: Gross picture of lung specimen showing 

metastatic deposits.  
 

 
Figure 9: Microphotograph of Metastatic deposits of 

Adenocarcinoma (10X H&E). 

 

Pleural haemorrhage 

A single case of 30 yr old male was noted. 

On gross examination - multiple areas of 

haemorrhage were seen on the pleural surface. 

Microscopic examination confirmed the gross 

findings along with the presence of other terminal 

changes in the lung. 

 

DISCUSSION 
 

The present study was compared to the previously 

done similar studies. 
 

Terminal changes 

Terminal changes were noted in 63% of the cases. 

These included the presence of pulmonary oedema, 

emphysematous changes, congested blood vessels 

and presence of haemorrhages.  This was similar to 

the study by Chauhan et al in which these terminal 

changes were noted in 182 out of 335 cases 

(54.32%).[6]  

A study was done by Ohya in 1994 on 130 

medicolegal cases to detect early histopathological 

changes of lungs. In this study,[7] pulmonary oedema 

and haemorrhage were noted, but the incidence of 

such changes did not reveal any significant 

difference among the causes of death. In the present 

study also pulmonary oedema was noted in 56% of 

cases without any other significant pathology.  

Emphysematous changes were noted in 56% of the 

cases in the present study which was consistent with 

the study done by Sevlam et al in 2011 which 

showed emphysematous changes in 46.2% cases of 

the 108 studies autopsy cases. However,[8] in the 

study done by Sevlambigai et al in 2016,[4] 

emphysematous changes were noted in 16% of the 

100 autopsy cases studied. 

Urer et al studied 66 autopsy cases having diffuse 

alveolar damage showing alveolar histiocytic 

desquamation,[9] alveolar fibrosis, chronic 

inflammation and alveolar fibrin. No such 

pathological changes were noticed in the present 

study.  

Anthracosis was noted in 60% of the cases in the 

present study. No similar findings were noted in the 

previously conducted studies. 

Rosen et al conducted a study which showed reactive 

epithelial hyperplasia in majority of the cases where 

inflammation was more prominent.[10] However, 

these findings were not observed in the present 

study.   

 

Pneumonia 

In the present study, the cases of pneumonia noted 

were 10 in number which accounted for 10% of the 

total cases. This was in concordance with the study 

conducted by Chauhan et al (2015) where 

pneumonia was seen in 49 out of 335 cases (14.62 

%).[6] However, Tariq et al observed a slightly lower 

percent of pneumonia cases (4%).[11] Udayshankar et 

al[5] (2013) reported a relatively higher percentage of 

pneumonia cases (31.81%). 

Of these 10 cases of pneumonia, 3 were females, and 

7 were males    (M: F-2.3:1). This was in 

concordance with study done by Udayshankar et al 
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in which pneumonia cases were seen in 2 females 

and 5 males (M:F-2.5:1).  However, the study by 

Chauhan et al observed that out of the pneumonia 

cases 18 were females and 31 were males (M:F-

1.72:1). Tariq et al reported equal distribution of 

pneumonia in males and females (M: F-1:1). 

In this study, majority of the pneumonia cases 

belonged to the age group of 20-30 years. However, 

in the study of Chauhan et al the majority of the 

pneumonia cases were reported in the age group of 

50-59 years.  

 

Table 3: Comparative study of pneumonia cases with 

sex distribution in different studies. 

 
 

A study was done by Tashiro et al in 1989 on 185 

autopsy cases which showed bacterial pneumonia in 

28.64% cases.[12] Terrabuio et al in 2007 conducted a 

study on 558 patients which showed pneumonia in 

13% of cases.[13] Soeiro et al studied 3030 autopsy 

cases in 2008 which showed pneumonia in 21.8% 

cases.[14] These findings were consistent with the 

present study.  

 

Granulomatous diseases 

 

Table 4. Sex distribution of granulomatous diseases in 

various studies. 

 
 

In the present study, 6 cases of granulomatous 

diseases were noted which accounted for 06 % of the 

total cases. This was in concordance with the study 

done by Chauhan et al (2015) in which 21 cases of 

granulomatous pathology was reported (6.26%). 

However, the percentage of granulomatous 

pathology noted was higher in the study by Tariq 

(2013) et al (19%) and Udayshankar et al (2013) 

(22.72%).  

In the present study, equal distribution was noted in 

the males and females (M:F-1:1). This was not in 

concordance with the studies done by Chauhan et al 

(M: F-2:1), Tariq et al (M: F-3.8:1) and 

Udayshankar et al (only males) which showed a 

male preponderance of granulomatous pathology. 

Majority of the granulomatous cases in this study 

were seen in the age group of 19-30 years (4 out of 6 

cases). However, in the study of Chauhan et al, the 

majority of the cases were seen in the age group of 

30-39 years. 

Gupta et al studied 40 cases diagnosed as pulmonary 

tuberculosis with a mean age was 41 years with a 

male preponderance (92.5%) which was not 

consistent with the present study.[16] 

A study was done by Meel et al on 200 cases which 

showed granulomas with carbon and silica particles 

in 1% males and 7% females.[17] These non-

tuberculous (dust reticulation) granulomas were not 

observed in the present study. 

 

Chronic venous congestion  

Chronic venous congestion was seen in 19 cases 

(19%) in the present study. No data for secondary 

lung involvement was noticed in the above studies. 

 

Tumors 

In the study by Chauhan et al, 2 cases of malignant 

Tumors in the lung were reported. 

In a study done by Morita in 2002 on lung cancers 

showed an increase in incidence from 6% to 12% in 

males and from 3% to 6% in females.[18] 

Adenocarcinoma was the most frequent and 

squamous cell carcinoma was the next most frequent 

in both the sexes. 

In this study, 1 case of metastatic deposits was seen. 

No benign or malignant primary tumour cases were 

seen in the present study. Hence, the results were not 

consistent with the above studies. 

 

CONCLUSION 
 

The current study shows the incidence of lung 

lesions in the regions of Punjab. The most common 

primary finding was that of pneumonia. The patterns 

of finding were similar to many other studies. We 

should plan to prevent the causes and reduce the 

prevalence of pneumonia and tuberculosis.  

 

Future Scope 

The technologies have advanced in the recent times 

yet study of autopsy still serves as a supportive and 

educative tool in identifying and establishing the 

underlying cause of death. Hence, its importance 

must be understood, since there has to be newer 

approaches for old diseases and scope for detection 

of newer diseases. 
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