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Aim: The present study was taken up to study variations in fissures and
lobes of lung and to assess their clinical and surgical importance.
Materials and Methods: Thirty lungs were obtained from formalin fixed
cadavers and the lobes and fissures were studied. Any variations were
photographed and noted. These were then classified using Craig and
Walker classification of lung fissures.
Results: The right lung showed incomplete oblique fissure in five lungs
(16.6%). The horizontal fissure was incomplete in two right lungs (6.6%)
and it was absent in four right lungs (13.3%). The left lung showed
incomplete oblique fissure in one lung (3.3%). No other variations were

observed in the left lungs studied. No accessory fissures of either right or
left lungs were observed.
Conclusion: Lungs develop by division and re-division of lung buds
arising from endodermal foregut. Defective development from the lung
buds will give rise to variations such as incomplete or absence of fissures
of right or left lung. The structure of the fissure is of importance while
planning operative steps in thoracoscopic pulmonary resection. An
incomplete fissure could cause postoperative air leakage in case of lung
lobectomy. They can also allow spread of disease within the lung tissue
that would otherwise be separated due to presence of the complete fissure.
Keywords: Lobes of lung; complete oblique fissure; incomplete oblique
fissure; absent fissure; horizontal fissure; surgery

INTRODUCTION

Exchange of respiratory gases is a necessary life process in all the
organisms. In living organisms respiratory system has undergone various
modifications and in human beings it developed into a system of
branching network of bronchial tree.

Respiratory system is important for living organisms to retain their life. It
includes the nasal cavity, larynx which continues as trachea, lungs,
bronchus which further divides into bronchioles and diaphragm. Right
lung has two fissures oblique and horizontal which divides it into 3 lobes:
upper, middle and lower; and the left lung has two lobes divided by
oblique fissure. The lungs expand maximally in the inferior direction
because movements of the thoracic wall and diaphragm are maximal
towards the base of the lung [1].

The bronchial tree, also known as main or primary bronchus is a passage
of airway in respiratory tract that conducts air into lungs. There is a right
bronchus and a left bronchus, these bronchi branch into smaller secondary
and tertiary bronchi which branch into smaller tubes, known as
bronchioles [2]. The branching pattern of the bronchial tree is not uniform
throughout in all mammals. It is also not uniform among all humans, but
shows variations [3].

The knowledge of variations in fissures and lobes of lung, is useful in
various aspects such as to thoracic surgeons for doing difficult maneuvers
such as surgical resection of segments or lobes in diseases of lungs, to
spread the importance of pathological conditions like bronchiectasis, to
know the pathway for entry of foreign particles and to maintain posture for
patients suffering from suppurative lung disorders.

Aim and objectives: The present study was taken up to study variations in
fissures and lobes of lung and to assess their clinical and surgical
importance.

MATERIALS AND METHODS

Twenty formalin (4%) fixed cadavers were obtained from the dissection
room of the Department of Anatomy of our Medical College. They were
dissected meticulously to obtain 1 pair of lungs from each cadaver.

The removal of lungs was carried out by following procedure: With the
cadaver in supine position, with the help of a scalpel an incision was made
from acromion process of scapula to the manubrium sterni to the opposite
side acromion process. A vertical incision was made from the manubrium
sterni to the xiphoid process. A horizontal incision was made from the
xiphoid process to the midaxillary line on both right and left sides.

The skin and superficial fascia were removed over this region of the
thoracic cage. The mammary glands in case of female cadavers were also
being removed. The attachments of various heads of the pectoralis major
were cut and reflected towards its insertion. Similarly the pectoralis minor
muscle was also reflected to the coracoid process. The digitations of
insertion of serratus anterior muscle was also detached from the ribcage
and the subclavius muscle was cut.

This way the intercostal muscles, the costal cartilage and the ribs were
visualized clearly. The manubrium sterni was cut with a saw transversely.
The internal thoracic vessels were also cut. The ribs were cut in the
midaxillary line till the 7th rib. The superior part of the ribcage was gently
reflected downwards hinged on the superior part of anterior abdominal
wall, to expose the contents of the thoracic cavities after cutting the
sternopericardial ligaments. The pleura on both the sides were cut along its
line of reflection from sternum to mediastinum and reflected away to
expose the lungs. Each lung was pulled from the mediastinum and its root
was defined. The pulmonary ligament was delineated. Incision was made
in the anterior layer of pulmonary ligament and structures at the hilum of
the lung were identified. Each of these was dissected clean and cut 1 cm
away from the hilum.

These lungs were then kept in pairs and the pairs were labeled from 1 to
15. Thus 30 lungs were obtained.

Each lung was studied meticulously. Presence of any extra lobes or
fissures (complete, incomplete, absent) was noted. The Anatomical
classification proposed by Craig and Walker was followed to determine
the presence and completeness of fissures.

RESULTS

A total of 15 pairs of lungs were studied i.e. 30 lungs. The right lung
showed incomplete oblique fissure in five lungs (16.6%) (Figure 1 and
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Chart 1). The horizontal fissure was incomplete in two right lungs (6.6%)
and it was absent in four right lungs (13.3%) (Figure 2 and Chart 2).

Figure 1 This figure shows the incomplete oblique fissure in the right
lung (arrow).

Chart 1 Shows the percentage of variations seen in oblique fissure in
right and left lungs.

Figure 2 This figure shows the absent horizontal fissure in the right
lung (arrow).

Chart 2 Showing the variant horizontal fissures in the right lung.

The left lung showed incomplete oblique fissure in one lung (3.3%)
(Figure 3). No other variations were observed in the left lungs studied. No
accessory fissures of either right or left lungs were observed.

Figure 3 This figure shows the incomplete oblique fissure in the left
lung (arrow).

Craig and Walker classified fissures of lungs in grades as Grade 1 wherein
the lungs had complete fissures and entirely separate lobes, grade 2
wherein there was complete visceral cleft but parenchymal fusion at the
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base of the fissure could be observed, grade 3 wherein the there was
visceral cleft evident for part of the fissure and grade 4 wherein there was
complete fusion of the lobes with no evident fissure line [3]. Applying this
classification to the horizontal and oblique fissures in the present set of
lungs the grades are depicted in Table 1.

Table 1 This table depicts the classification of the fissures as
observed in the present study as per the Craig and Walker
classification.

 Grade 1 Grade 2 Grade 3 Grade 4

Right
lung

Horizontal fissure 43.3%(13) 36.7%(11) 7%(2) 13.3%(4)

Oblique fissure 76.7%(23) 17%(5) 6%(2) 0

Left
lung Oblique fissure 83%(25) 14%(4) 3%(1) 0

DISCUSSION AND CONCLUSION

The lungs are made of bronchopulmonary segments which form lobes
which are separated from each other by fissures. While the right lung has
10 lobes, the left has 8 [2]. Each segment has its own tertiary or segmental
bronchus. Often in case of infection or cancer, initially it gets limited to its
own bronchopulmonary segment and then its lobe [1].

In the present study 16.6% of the oblique fissures of the right lung were
found to be incomplete. In a similar study by Bhimadevi et al. 9% of the
right lungs studied showed incomplete oblique fissure while in the study
by Minakshi et al. this was reported as 36.6% and Nene et al as 6% [4-7].
In a study carried out by Prakash et al., 39.3% of the right lungs showed
incomplete oblique fissure while 7.1% showed absence of the oblique
fissure in the right lung [8]. Thus the range of incidence of incomplete
oblique fissure lies between 6% to 39.3%. The finding reported by present
study lies within this range. The range of incidence of absence of oblique
fissure of right lung was reported between 2 to 7.1% [5-8]. No such
finding was reported in present study.

The present study reports 13.3% incidence of absence of the horizontal
fissure of the right lung while 6.6% incidence of incomplete horizontal
fissure of the right lung. The study by Prakash et al. reported the incidence
of absence of the horizontal fissure of right lung as 7.1% while 50% of the
horizontal fissures were found to be incomplete [8]. Minakshi et al.
reported absence as 16.6% and incomplete as 63.3% [6]. Studies by
Bhimadevi et al., Nene et al and Lukose et al reported absent horizontal
fissure of right lung as 9%, 14% and 10.5% respectively while the
incidence of incomplete horizontal fissure of right lung was reported by
the same authors as 18%, 8% and 21% respectively. [4,5,7] The study by
Radha et al. reported the highest incidence of absent horizontal fissure of
right lung [9]. The present study reports the lowest incidence of 6.6%
incomplete horizontal fissure of right lung.

The present study reports 3.3% of incomplete oblique fissure of the left
lung and no incidence of absence of this fissure was reported by present
study. Minakshi et al., Prakash et al., Bhimadevi et al. reported high
incidence (46.6%, 35.7% and 36.3% respectively) of incomplete oblique
fissure of left lung. [5,6,8] Prakash et al. and Bhimadevi et al. also
reported 10.7% and 9% incidence of absence of oblique fissure of left
lung which was not observed at all in the present study. [5,8]

Lungs develop by division and re-division of lung buds arising from
endodermal foregut. Defective development from the lung buds will give
rise to variations such as incomplete or absence of fissures of right or left
lung due to defect in obliteration of the prenatal fissures. While
incomplete obliteration would be seen as incomplete fissure, non-
obliteration of earlier fissures could result in accessory fissures which
were not reported in present study [10].

The structure of the fissure is of importance while planning operative
steps in thoracoscopic pulmonary resection. An incomplete fissure could
cause postoperative air leakage in case of lung lobectomy. They can also
allow spread of disease within the lung tissue that would otherwise be

separated due to presence of the complete fissure. Pneumonia in a lobe of
lung lies within its confines due to the complete fissures. However it can
spread to adjacent lung tissue due to the parenchymal continuation
resulting from incomplete fissures [11].

Incomplete fissure may alter the pattern of lung collapse due to lesions or
may give rise to an abnormal distribution of pleural effusion [12,13].

In the present study higher incidence of incomplete oblique fissure was
observed in right lung as compared to left lung. However study by
Bhimadevi et al and Minakshi et al reported higher incidence of
incomplete oblique fissure in left lung as compared to the right [5,6].

A normal pattern of distribution of fissures and lobes of lung could be
taken to indicate uniform expansion of lobes of lung. This pattern is used
to decide position of the patient using gravity assisted lung drainage. For
example when the patient is placed flat on his back in a head low position,
the anterior segments of both lower lobes can be drained easily. Similarly
a patient placed in left lateral position with the head placed low could
assist in drainage of lateral segment of right lower lobe while a patient in
left lateral position would drain the lateral segment of left lower lobe.
Thus variable positions of patient are used to bring about gravity assisted
lung drainage. However a variation in the fissures and lobes of lung would
affect this drainage adversely [1,14].

Thus it can be concluded that a thorough knowledge of fissures and lobes
of lung with the possible variation is essential for radiologists,
cardiothoracic surgeons, physiotherapists among other practitioners of
general medicine.

This how we do huddle in SLMC, customized as to the needs of our
patients. Because at SLMC, the needs of our patients come first. As we
present the emerging model of communication, we are anticipating for
opportunities of growth and its application makes us happy in sharing it.

The lessons it taught us, opens more opportunities for strengthen
partnerships and active involvement of our physician partnerships in our
daily huddle. The testing of the model likewise is a rich area for data
analysis, this time in big and group huddle.
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