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Morphological Variations of the Lungs: A Cadaveric Study
Ajeevan Gautam,1 Rajib Chaulagain,2 Deepesh Dhungel3

ABSTRACT
The lungs are the organs of respiration which are situated on either side of the heart and other 
mediastinal contents in its pleural cavity. A fresh lung is spongy, can float in water and crepitates 
when handled. Lungs are important with respect to its blood circulation. The lungs are divided 
by fissures into lobes which facilitate movements of lobes in relation to one another. The hilum 
of each lung is its gateway. In the present study, we aim to assess the morphological variations of 
human cadaveric lungs at Chitwan Medical College (CMC). An observational study was conducted 
at dissection hall of anatomy department at Chitwan Medical College from September 2019 to 
October 2020 after taking ethical approval form Institutional Review Committee of CMC. All 
the intact 70 lungs present in the department were studied. Photographs of the intact lungs 
were taken from different surface. The lungs were porus, highly elastic and spongy in texture. 
On keeping lungs to water tank it got floated. We found 34(80.96%) of the studied specimen 
of right side had horizontal fissure present in it. The remaining 8 (19.04%) specimens did not 
have horizontal fissures, while 3 (5.88%) specimens had incomplete fissures. The oblique fissure 
was not present in 2 (2.38%) of the study specimens. The left side of the study specimen has a 
variance of 1(4.16%). When the hilum right lung was examined, 40 (95.23%) of the structure had 
the usual organization pattern. In the left lung, the usual pattern of organization was 21(75%). 
The differences are thought to be present in the lung’s fissure and hilum. The current study’s 
findings are therapeutically important. The findings could prove beneficial to cardiovascular 
and thoracic surgeons.
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Introduction
The lungs are the organs of respiration which 
are situated on either side of the heart and 
other mediastinal contents in its pleural cavity. 
The average weight of right lung is about 600gm 
and of left lung is 500gm.1

A fresh lung is spongy, can float in water and 
crepitates. It is highly elastic so it retracts on 
removal from the thorax. Its surface is smooth 
and shiny and is separated by fine, dark lines 
into numerous small polyhedral domains, each 
crossed by numerous finer lines, indicating the 
areas of contact between its most peripheral 
lobules and the pleural surface.2

Lungs are important with respect to its 
blood circulation. Kidney gets 21% of the 
Cardiac output,3,4 but pulmonary blood flow is 
approximately equal to 100% of the output of 
the left ventricle.5

The lungs are divided by fissures into lobes 
which facilitate movements of lobes in relation 
to one another.The right lung is divided into 
three lobes: upper, middle and lower by 
oblique and horizontal fissures. The left lung 
is divided into two lobes: upper and lower by 
oblique fissure.6

The hilum of each lung contains a main 
bronchus, a pulmonary artery, two pulmonary 
veins, the pulmonary nerve plexus and lymph 
nodes, all enveloped by the pleural cuff: an 
inferior narrow extension of the cuff is known 
as the pulmonary ligament. The bronchus lies 
behind the pulmonary artery and the two veins 
are below and anterior.7

The location of lobes and fissures is important 
both physically and clinically in determining 
the bronchopulmonary segments. Prior 
awareness and anatomical knowledge of 
changes in lung lobes and fissures is critical 
for correct radiological interpretation and is 
crucial for cardiothoracic surgeons planning 
segmental resection.8 The study aimed to assess 
the morphological variations of the human 
cadaveric lung.

MATERIALS AND METHODS
This was an observational study conducted at 
Chitwan Medical College from September 2019 
to October 2020. Ethical approval was obtained 
from CMC-IRC/076/077-151. 

Seventy (70) isolated, properly embalmed 
formalin fixed cadaveric lungs preserved in 
the dissection hall were taken in consideration 
for the study. All the intact lungs present in 

the department were studied and the age 
estimation of the lungs were not done. A well-
designed proforma was used to collect the study 
variables. The lungs with cuts and deformity 
were excluded from the study. Out of 70 lungs, 
42 were right lungs and 28 were left lungs. The 
parameters noted were number of fissures 
and lobes, shape of lungs and their lobes, and 
variations in the hilar structures. Photographs 
were taken as a record.

RESULTS
Both the right and left lungs were intact in 
the samples under investigation. The apex, 
base, costal, and medial surfaces of each lungs 
were half conical in shape. The lungs were 
porous, spongy, and very elastic. The floated 
by maintaining their lungs in a water tank. The 
lungs had crepitations when touched and were 
a dark slety grey color, which could be due to 
carbon particles deposited on the stroma.

Fig. 1: Photograph with absence of horizontal 
fissure of right lung

Fig. 2: Photograph of hilum with Normal Fissure

There are two fissures in the right lung. The 
horizontal fissure and the oblique fissure 
are two types of fissures. We discovered a 
change in typical pattern in the study that 
we conducted. We discovered that horizontal 
fissures were prevalent in 34 (80.96%) of the 
lungs investigated. The remaining 8 (19.04%) of 
the study specimens lacked a horizontal fissure, 
while 3 (5.88%) had an incomplete fissure.

When the presence of oblique fissure was 
examined, 40 (95.23%) of the lungs had 
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complete oblique fissure. 2(4.87%) of the 
investigated specimens had no oblique fissure, 
while 2(4.87%) had an incomplete oblique 
fissure. Only an oblique fissure can be found in 
the left lung. It was found in all of the specimens 
analyzed, but one (4.16%) showed an unique 
fissure pattern.

We also looked at the differences in structures 
at the lung’s hilum. The usual arrangement 
pattern of the structure was found in 40 
(95.23 percent) of the right lung analyzed. 
However, there was variation in 2 (4.76%) of 
it. The following was a variation of the hilum’s 
structural arrangement: In one example, there 
were two pulmonary arteries, whereas in 
another, there were four pulmonary arteries. 
All of the specimens analyzed had two bronchus 
epartial and hyparterial bronchus.

The structural arrangement of the hilum was 
found to vary in 7(25%) of the left lung studied. 
We detected 2 pulmonary arteries in 4 (14.28%) 
of the cases and 3 pulmonary arteries in 3 
(10.71%) of the cases. On entering the hilum, 
the solitary bronchus with its division was 
visible.

DISCUSSION
The development of lung starts as multiple 
bronchopulmonary bud. Later the fissures 
that separate individual bronchopulmonary 
buds gets obliterated. The remaining space 
along the interlobar planes gives rise to major 
(oblique) and minor (horizontal) fissure in a 

fully developed lung.9,10 Defective pulmonary 
development is associated with the variations as 
encountered in fissures and lobes.11 Incomplete 
pulmonary fissures indicating partial fusion 
between lobes are common and more than half 
of the pulmonary fissures are incomplete.10

The detailed knowledge regarding the anatomy 
of fissures is of great significance for planning 
operative strategy for various procedures 
like thoracoscopic pulmonary resection or 
pulmonary lobectomy where incomplete 
fissure may be the cause of post-operative air 
leakage. Presence of fissures in lung enhances 
uniform expansion of lungs and their position 
might be used as a reliable landmark in 
specifying lesions within the lungs or thorax 
as well.13 Incomplete fissures usually change 
the pattern of collapse which is normally seen 
in the patients of endobronchial lesions and 
also contribute to the atypical appearance of 
pleural effusion. An incomplete major fissure 
causes the pseudo appearance of fluid within 
the fissure.14 Incomplete fissure may alter the 
spread of disease within lung. Pneumonia 
may spread to adjacent lobes via parenchymal 
continuation in case of incomplete fissures.15

Study conducted on morphological study of lung 
lobe and fissure at India demonstrated absence 
of horizontal fissure in 2.56% in right side. 
Incomplete oblique fissure was demonstrated 
on 10.26% and 5.26% respectively on right and 
left side. Oblique fissure was found missing in 
2.56% of right lungs and horizontal fissure was 
absent in 23.08% of right lungs.16 This study 
documented absence of horizontal fissure in 
19.04% of the right lung. 

Among the lung specimen of right side with 
presence of horizontal fissure we found 
incomplete horizontal fissure on 5.88%. 
Regarding oblique fissure it was absent in 2.38% 
and 14.28% on right and left side respectively.
The findings of their study are against the 
finding of ours, this difference might be because 
of difference in sample size.

Nene et al in their study titled lung lobes and 
fissure documented absence of right oblique 
and horizontal fissure in 2% and 14% of the 
study specimen. They also documented that left 
oblique fissure present in all the specimen11.
Our study also showed absence of right oblique 
and horizontal fissure in 2.38% and 19.04% 
respectively. This similarity might be because 
of study being conducted in similar region.

The study including 110 cadaveric lung 
specimens of south Indian population was 
conducted for the structural arrangement on 
the bronchial pattern. They found 83.9% of 
the right lung exhibited normal arrangement 

Fig. 3: Left lung without fissure

Fig. 4: Hilum of lung 
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of structure in the hilum. They observed two 
pulmonary arteries in 8.9% and four pulmonary 
vein in 1.8% of the right lung. Similarly, 51.8% 
of the left lung exhibited normal pattern of 
arrangement in the hilum. Two pulmonary 
was recorded in 5.5%.16 Our recording 
showed 97.06% of the hilum of right lung had 
normal pattern of arrangement. We found 2 
pulmonary arteries in 2.1% of the specimen 
and 4 pulmonary in 0.84% of the specimen. 
Similarly, 75% of the left lung hilum showed 
normal pattern of arrangement.2 pulmonary 
artery was found in 14.28% and 3 pulmonary 
arteries in 10.71% of the studied hilum. The 
finding of both the study shows near similarity, 
this might be because of similar sample size 
and similar region of study.

Medlar17 in his study reported 62.3% lung 
specimen with absence or incomplete horizontal 
fissure of right lung. They also recorded 25.6-
30% and 10.6-18% with incomplete oblique 
fissure in right and left side respectively. The 
findings of their study is at odds with our 
findings. Our findings shows 19.04% without 
horizontal fissure and 5.88% with incomplete 
fissure in right side and 4.16% with unique 
fissure in left side. This difference might be 

because of different sample size, region and 
time of the study.

The findings of the current study could prove 
beneficial to radiologist, cardiovascular and 
thoracic surgeons for lung related thoracic 
surgeries and future researchers working 
with morphological variations. It also has an 
academic interest all medical persons. The 
morphological classification of the lung will 
also aid in re-evaluation, resulting in more 
accurate assessments of individual prognoses 
and better predictions of response to specific 
treatment regimens for cancer patient.18 The 
present study will provide the database for 
the variant anatomy of the arrangement of 
structures of the lung. We suggest for more 
studies with more sample size which may give 
different picture for the variation.
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