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Abstract

Introduction: Lungs are essential organs of respiration. Variations in lobes and fissures of lungs are
clinically significant. Knowledge of the position of fissures of the lungs is necessary for the appreciation of
lobar anatomy and thus locating the bronchopulmonary segments. This study is conducted to observe the
completeness of fissures, presence of accessory fissures.

Materials and Methods: Present study was performed on 40 lungs (20 right and 20 left) from embalmed
cadavers in department of anatomy, sms medical college, jaipur and lung specimens were examined for
morphology of fissures and lobes, variations and find their clinical implications.

Results: In my study the right lung was normal with complete oblique fissure in 88.5% and complete
horizontal fissure in 70%. The left lung was normal with complete oblique fissure 75 %. In right lung, oblique
fissure was incomplete in 10 % and horizontal fissure was incomplete in 20 % and absent in 10%. In left
lung, oblique fissure was incomplete in15% specimen.

Accessory fissures were present in 22.5% of right lungs and in12.5% of left lung and accessory lobes were
present in 2 specimens (5%) of right lungs.

Conclusion: There is a wide range of variation in occurrence of major, minor and accessory fissures in
different populations. Knowledge of accessory fissure and variations in lobes and fissures of lung are
important as such variations might explain variable presentation of certain clinical cases and also help the
radiologist and clinician to make correct diagnosis, plan, execute and modify a surgical procedure.
Knowledge of accessory fissure and variations in lobes and fissures of lung are important

Keywords: Accessory, Fissure, Lobes, Lung, Variation.

Introduction The left lung is divided into two lobes: (a)
Lungs are one of the vital organs of human body. superior and (b) inferior by an oblique fissure.

The right lung is broader and heavier than the left 1. Oblique fissure: A long oblique fissure runs
lung.™” obliquely downwards and forwards crossing the
The right lung is divided into three lobes: posterior border about 6 cm (2 inches) below the
superior, middle, and inferior by two fissures—(a) apex and inferior border about 7.5 cm (3 inches)
an oblique fissure and (b) a horizontal fissure. lateral to the midline. It separates the superior and

middle lobes from the inferior lobe.
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2. Horizontal fissure: A short horizontal fissure
is present only in the right lung. It starts from
oblique fissure at the midaxillary line and runs
horizontally forward to the anterior border of the
lung. It separates the superior and middle lobes.!?
The visceral or pulmonary pleura adheres closely
into pulmonary surface and its inter lobar fissure.
The fissure can be complete, incomplete or absent.
1.Complete fissure - lobes remain held together
only at the hilum by bronchi and pulmonary
vessels [Fig.1].

2.Incomplete fissures -the adjacent lobes are
connected by a sizeable chunk of pulmonary
tissue as the cleft fails to reach the hilum.
3.Absent fissure

The commonly found accessory fissures are
superior accessory fissure, inferior accessory
fissure and left minor fissure.

Middie lobe

Inferior lobe

RIGHT LUNG

A. Lateral View

The fissures facilitate the movement of the lobes
and provide greater distention and movement of
the lower lobes during respiration.

The appearance of accessory lung fissure varies
on X ray and CT scan.

The knowledge of anatomical variations of lobes
of the lung is important for identifying precise
location, extent  and morphology  of
bronchopulmonary segments.

Many times the radiologists may misinterpret
them on an X-ray or a CT scan. As the fissures
form the boundaries for the lobes of the lungs.
Hence, the knowledge of their variations is
essential in making correct diagnosis and
appropriate planning of surgery for performing
lobectomies and in segmental resection. It would
be helpful in interpreting radiological images.

B. Posterior View

Figure 1. Normal Oblique and horizontal fissures in the lung

Materials and Methods

Forty pairs (32 male and 8 female) of lungs from
embalmed cadavers used for routine undergrad-
uate dissection classes were studied for the
presence of normal fissures, its variations, number
of lobes, accessory lobes and accessory fissures.
Completeness of a fissure is determined as per the
grading given by Craig and Walker™!.

Results

In my study the right lung was normal with
complete oblique fissure in 88.5% and complete
horizontal fissure in 70%. The left lung was
normal with complete oblique fissure 75 %. In
right lung, oblique fissure was incomplete in 10 %
[Fig: 2] and horizontal fissure was incomplete in
20 % and absent in 10% [Fig: 3]. In left lung,
oblique fissure was incomplete in15% specimen.
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Accessory fissures were present in 22.5% of right
lungs [Fig: 4 & 5] and in12.5% of left lung and
accessory lobes were present in 2 specimens (5%)
of right lungs [Fig: 6 & 7].

p—

Fig.6: Multiple accessory fissure in right lung and
accessory lobe.

Fig.7: Right lung showing four lobes

Discussion

During the developmental period, the lung tissue
grows as multiple bronchopulmonary buds. Later
these spaces or fissures that separate individual
bronchopulmonary buds obliterated. The spaces
remain along the inter lobar planes to give rise to
major (oblique) and minor (horizontal) fissures in
a fully developed lung.

Absence or incompleteness of a fissure due to
obliteration of these fissures either completely or
partially.

Fié 5 Accegsory fissure présent in right lung
along diaphragmatic surface (forceps indicating)
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Completeness of a fissure is determined as per the
grading given by Craig and Walker!!. Grade

1- complete fissure with entirely separate lobes;
grade 2- complete visceral cleft but parenchymal
fusion at the base of the fissure; grade 3- visceral
cleft evident for part of the fissure; grade 4-
Table 1: Incidence of grades of completeness
(according to Craig and Walker criteria).

complete fusion of the lobes with no evident
fissural line.

In the present study fissures were classified into
four grades according to Craig and Walker’s
criteria. [Table 1]

of oblique and horizontal fissures of lungs observed

Side of the Lung Fissures Grade | Grade Il | Grade lll | Grade IV
Oblique 5% 10% 0%
Right Lung fissure
Horizontal 25% 10% 5%
fissure
Left Lung Oblique 28% 18% 0%
fissure

There is a huge variation observed in fissures of lung in present study which is compared by various authors

[Table 2].
Table 2: Incidence of variations in fissures of lung reported by various authors are.
Author Lung Fissure Incomplete Absent
Lukose et al.1999[14] Right Lung Horizontal - 10.5%
Obligue - -
Left Lung Oblique 21% -
IEHAV.2002[15] Right Lung Horizontal 67% 21%
Oblique 30% -
Left Lung Oblique 30% -
Meenakshi et al.2004[8] | Right Lung Horizontal 63.3% 16.6%
Oblique 36.6% -
Left Lung Oblique 46.6% -
Prakash et al. 2010 [11] | Right Lung Horizontal 50% 7.10
Oblique 39.30% 7.10% 7.10
Left Oblique 35.70% 10.70%
Left Lung Obligue 35.70% 10.70%
Ajay Ratnakarrao | Right Lung Horizontal 8% 14%
Nene et al.2011[12] Obligue 6% 2%
Left Lung Oblique 12% 0%
Muralimanju et al. | Right Lung Horizontal 46.9% 18.70%
2012[13] Left Lung Obligue 7.10% 3.60%
Radha K et al. 2015 [9] Right Lung Horizontal 43% 17
Obligue 17% 0%
Left Lung Obligue 23% 0%
Dhanalakshmi VvV et | Right Lung Horizontal 52% 18%
al.2016[3] Obligue 32% 0%
Left Lung Obligue 38% 0%
Present study Right Lung Horizontal 20% 10%
Obligue 10% 2.5%
Left Lung Obligue 15% 0%

IEHAV: lllustrated Encyclopedia of Human Anatomical Variations

Grading of fissures is surgically important for
ligation of the vessels and bronchi which are
approached through the depth of the fissures by
the surgeons. Grade | fissure makes the easy
approach while doing surgeries. In Grade IV lung

parenchyma has to be dissected
preoperative hemorrhage
complications!”).

Incomplete fissures may also alter the spread of
disease within the lung. Because lymphatics of

leading to
and  postoperative
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lung drain centripetally from pleura towards the
hilum. Altered course of oblique fissure lead to
altered course of visceral pleura, so the arrange-
ment of lymphatic drainage become change.[*!
Incomplete fissure may alter the patterns of
collapse seen in patient with endobronchial
lesions. An incomplete major fissure can cause the
odd appearance of fluid tracking within the fissure
(8]

On radiological assessment an accessory fissures
mistakenly confused with areas of linear
atelectasis, pleural scars, or walls of bullae or any
other lung lesion®™. In X-ray, incomplete fissure
always give an atypical appearance of pleural
effusion. Sometimes the accessory fissures are
failed to be detected on CT scans, because of their
incompleteness, thick sections and orientation in
relation to a particular plane.

An incomplete fissure is also a cause for
postoperative air leakage.!”

The fissures in normal lungs enhance uniform
expansion of lobes. Absence of fissures can affect
or reduce the expansion of the lungs.

Conclusion

Knowledge of anatomical variations is essential
for performing lobectomies, segmental resection
and interpreting radiological images. it is
important to interpret radiological images to make
correct diagnosis and correlating the variations to
the disease for further treatment. As the fissures
form the boundaries for the lobes of the lungs,
knowledge of their position is necessary for the
appreciation of lobar anatomy and thus for
locating the bronchopulmonary segments which is
significant both anatomically and clinically.
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