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Abstract

Introduction: Awareness of anatomical variations in lungs is essential during segmental or
lobar resections of lungs. The knowledge of variations in the lobar and hilar anatomy of the
lung presented in this study is clinically important while interpreting the radiological images
and performing surgical procedures.

Methodology: We studied the variations of fissures, lobes and hilar structures in 65 right and
73 left isolated lungs from the dissection hall, Dept Of Anatomy in RVRS Medical College,
Bhilwara.

Result: Horizontal fissure was absent in 3.07% and incomplete in 35.38% of right lungs.
4.61% of right lungs had 3 fissures and 4 lobes. 3.07% of right lungs had 3 arteries, 67.69%
had 2 arteries, and 29.23% had only one artery in the hilum. 63.07% of right lungs had two
veins in the hilum; 32.30% had 3 veins in the hilum; and 4.61% had more than 3 veins in the
hilum. 98.46% of right lungs showed 2 bronchi in the hilum, and 1.53% of them showed 3
bronchi in the hilum. Two of the right lungs (3.07%) had an artery passing across the oblique
fissure. 15.06% of left lungs showed incomplete oblique fissure and 2.73% showed 2 fissures
and 3 lobes. 5.47% of left lungs showed 2 arteries and 94.52% had only one artery in the
hilum. 80.82% of left lungs had two veins in the hilum and 19.17% had 3 veins in the hilum.
21.91% of left lungs had 2 bronchi and 78.08% had only one bronchus in the hilum.
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Introduction

The lungs are essential organs of respiration and are situated in the thoracic cavity on either
side of the mediastinum. Being vital organs of respiration, the lungs are divided by fissures
into lobes which facilitate movements of lobes in relation to one another. Amongst the pair,
the right lung is divided into three lobes namely upper, middle and lower by oblique and
horizontal fissures. The left lung is divided into two lobes namely upper and lower by oblique
fissure [*1. The arrangement of lung tissue into lobes by fissures facilitates the movements of
the lobes in relation to one another thus helping in uniform expansion of the whole lung in
inspiration 2. Behind the cardiac impression in mediastinal surface each lung shows a
triangular depression named the hilum, where the structures which form the root of the lung
enter and leave the organ. Both the lungs admit two pulmonary veins and one pulmonary
artery through the hilum. The bronchi differ in their mode of subdivision between the left and
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right lungs 2. The right bronchus gives off a branch to the superior lobe about 2.5 cm from
the bifurcation of the trachea. As this branch arises above the level of the pulmonary artery it
is named as the eparterial bronchus. Other division come off below the artery and thus termed
hyparterial bronchus. The left bronchus passes below the level of pulmonary artery before it
divides and so all its branches are hyparterial.

Understanding of the normal anatomy is very essential foundation of the surgical knowledge.
Though the fissures and the lobar pattern of the lungs are studied in a few populations, the
hilar anatomy of the lungs has been overlooked [l Variant anatomy may lead to
misinterpretation of a radiograph or computed tomography (CT) scan ™. Certain radiological
findings can mislead the diagnosis as in the cases of extra lobes, as it may misinterpret as
lung lesions. In the presence of extra lobes, the CT scan shows a significant increase in the
size of mediastinum around the trachea . The accessory fissure might alter usual pattern of
lung collapse in patients with endobronchial lesion, and pose difficulty in diagnosing the
extent of lesion. Normally pneumonia will be restricted to the lobes affected by it, but in
patients with incomplete fissures, it may spread to adjacent lobes through the parenchymal
continuation %71, In the current study, we focused on the morphological variations of the
lungs in the south Indian cadaveric samples.

Materials and Methods
Study type: A cross sectional observational study.

Sample size: One hundred thirty-eight isolated, adult formalin fixed cadaveric lungs
preserved in the dissection hall were observed for the study. The lungs belonged to the adult
age group between 45-75 years. No gender difference of the lungs was made in this study.

Inclusion criteria: Only those lungs which were covered all over by pleura except at the
hilum were used in the study.

Exclusion criteria: If any part of the lung was cut off during its removal, such lung was
excluded from the study. Out of 138 lungs, 65 were right lungs, and 73 were left lungs.
Following parameters were noted in the current study: number of fissures and lobes, shape of
lungs and their lobes and variations in the hilar structures.

Results
Right lungs

Among the 65 right lungs, 2 lungs (3.07%) showed absence and 23 (35.38%) showed
incomplete horizontal fissures. Three right lungs (4.61%) showed 3 fissures and 4 lobes. Two
(3.07%) lungs had 3 arteries, 44 (67.69%) had 2 arteries and 19 (29.23%) had 1 artery in the
hilum. Forty-one lungs (63.07%) had 2 veins in the hilum; 21 (32.30%) had 3 veins in the
hilum; and 3 (4.61%) had more than 3 veins in the hilum. Sixty-four of them (98.46%)
showed 2 bronchi in the hilum, and only one of them (1.53%) showed 3 bronchi in the hilum.
Two of the lungs (3.07%) had an artery passing across the oblique fissure.

Left lungs
Among the 73 left lungs, 11 (15.06%) showed incomplete oblique fissure. Two of them
(2.73%) showed 2 fissures and 3 lobes. Four of them (5.47%) showed 2 arteries and 69 of

them (94.52%) had only 1 artery in the hilum. Fifty-nine (80.82%) of the lungs had 2 veins in
the hilum and 14 (19.17%) had three veins in the hilum. Sixteen of them (21.91%) had 2
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bronchi and 56 (76.71%) had only one bronchus in the hilum. Five lungs (6.84%) had
cylindrical and 2 lungs (2.73%) had leaf like external appearance.

Photographs of the specimens with some of the major variations can be seen in Figs. 1, 2, 3,
4,5,6,7,8,9, 10.

Fig 1: Left lung with three lobes and two Fig 2: Right lung with four lobes and three
fissures fissures

Fig 5: Oblique fissure extending on to the Fig 6: Incomplete oblique fissure
base
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Fig 7: Hilum of the right lung with three Fig 8: Hilum of the right lung with four
veins, one artery and two bronchi veins, two bronchi and one artery

Fig 9: Hilum of the left lung with two veins, Fig 10: Hilum of the left lung with
two arteries and two bronchi three veins, two arteries and four bronchi

Percentage statistics have been given in Table 1.

Table 1: The variations seen in the right and left lungs

Right lung (n=65) Left lung (n=73)
Feature No. (%) Feature No. (%)
Incomplete oblique fissure 2 (3.07) Incomplete oblique fissure 11 (15.06)
Incomplete horizontal fissure 23 (35.38) Absence of oblique fissure 0(0)
Absence of horizontal fissure 2 (23.07) Accessary fissure 2 (2.73)
Absence of oblique fissure 0 (0) Three lobes 2 (2.73)
Two arteries in the hilum 44 (67.69) Two arteries in the hilum 4 (5.47)
Three arteries in the hilum 2 (3.07) One artery in the hilum 69 (94.52)
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| One artery in hilum | 19(29.23) | Leaflike gross appearance | 5(6.84) |
Two veins in the hilum 41 (63.07) Two veins in the hilum 59 (80.82)
Three veins in the hilum 21 (32.30) Three veins in the hilum 14 (19.17)
More than 3 veins in the hilum 3(4.61) More than 3 veins in the hilum 0(0)
Accessary fissure 3(4.61) Cylindrical appearance 2 (2.73)
Four lobes 3(4.61) One bronchus in the hilum 56 (76.71)
Two bronchi in hilum 64 (98.46) Two bronchi in the hilum 16 (21.91)
Three bronchi in the hilum 1(1.53) Four bronchi in the hilum 1 (1.45)
Artery in the oblique fissure 2(3.07)

Discussion

Cadavers are the best means to study the variant anatomy of any organ. Various researchers
have noted and reported the anomalous anatomy of the lungs in human cadavers
[3,4,5,6,7.8,9,10,11,12,13, 141 ' Dyring development of the lungs numerous bronchopulmonary
buds are formed and later they fuse completely except at the sites of fissure formation. This
results in the formation of lobes and fissures. Incomplete fissure formation could be due to
partial obliteration of these fissures [€l. Accessory fissure could be the result of non-fusion of
spaces between the bronchopulmonary buds which normally are obliterated. If there is any
factor affecting the fusion in the developmental stage, there will be variations in the
formation of lobes and fissures of the lung [“l. In our literature survey, we could find a few
reports on variations of the fissures of the lungs 1561718 Knowledge of development of
minor lung segments and pulmonary veins is also useful clinically [ When compared to the
previous studies, we found a higher incidence of incomplete horizontal fissures and two
arteries in the hilum of right lung * 1% We did not find even a single case of absence of
oblique fissure which was reported by earlier researchers as 2% for right and 5% for left lung
respectively 2. Fifteen point zero three percentage of left lungs in the current study showed
incomplete oblique fissure, whereas the previous studies report the incidence of this variation
as 12%-47% 11,

Accessary lobes and fissures can be misinterpreted on X-rays and CT scans. They can also be
confused with certain clinical conditions such as linear atelectasis, pleural scars or walls of
bullae 1111 In our study 3 such cases of right lungs with extra horizontal fissures were
present, with which the lungs were divided into 4 lobes instead of 3 lobes. Two of the left
lungs also showed an accessary fissure, which divided them into 3 lobes instead of 2 lobes.
Some of the previous studies also report the presence of accessory lobes of lungs [2%:2%221 |t
is very rare to find an artery in the fissure of a lung. Awareness of this might be useful for
surgeons to avoid excessive bleeding during pulmonary lobectomy. The shape anomaly such
as cylindrical or leaf like appearance may be of congenital cause and when exists, might
cause confusions in radiological diagnosis.

In conclusion, knowledge of the fissures and lobes of the lungs are important to plan various
surgical procedures to avoid post-operative complications like air leakage. It can also help to
explain various radiological appearances of lobar anatomy of the lungs and the position of the
interlobar fluid. The results of the present study and their comparison with the previous
studies shows that a variety of variations can occur at the hilar structures as well as the shape,
fissures and lobes of the lungs in humans. Variations in the number and pattern of hilar
structures in both human lungs have not been studied in detail by earlier researchers, thus this
study add a database for the same. Prior anatomical knowledge and suspicion for probable
variations may be crucial for clinicians, surgeons and radiologists.
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