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FISSURES AND LOBES OF LUNG – AN 
ANATOMICAL STUDY AND ITS CLINICAL 
SIGNIFICANCE
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Department of Anatomy, KLE University’s J. N. Medical College, Belagavi, Karnataka, India.

ABSTRACT
Introduction: The fissures facilitate the movement of the lobes in relation to one another, which accommodates greater disten-
tion and movement of the lobes during respiration. The fissures may be complete, incomplete or absent altogether.
Aim of the Study: To study the morphology of fissures and lobes, to note the variations, to compare them with previous studies 
and to find their clinical significances.
Materials and Methods: Forty pairs of lungs obtained from formalin-fixed adult cadavers removed during routine dissection at 
J. N. Medical College, Belagavi were studied. These lungs were meticulously observed for the patterns of lobes and fissures, 
variations were noted and photographed. 
Results: In the present study oblique fissure was absent in 10% of right lungs and 7.5% of left lungs. Incomplete horizontal fis-
sure was seen in 52.5% of right sided lungs.
Conclusion: This study also shows that parenchymal fusion of various extents is a very common entity of oblique fissure of lung. 
This implies that a variety of genetic and environmental factors might affect development of these fissures.
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INTRODUCTION

The lungs are the essential organs of respiration. Fissures 
are an integral part of human lung.  Right lung has 2 fis-
sures; oblique and horizontal, dividing it into superior, 
middle and inferior lobes. Left lung has only oblique fis-
sure dividing it into superior and inferior lobes1. 

The lung fissures ease the movement of the lobes, which 
helps in greater distention and movement of the lobes 
during respiration2. Thus, they help in a more uniform 
expansion of the whole lung. The fissures may be com-
plete, when the lobes remain held together only at the 
hilum by the bronchi and pulmonary vessels, or they 
may be incomplete when there are areas of parenchymal 
fusion between the lobes, or, they may be absent alto-
gether2.

In the region of an incomplete fissure, the adjacent lobes 
are connected by a sizeable chunk of pulmonary tissue 
as the cleft fails to reach the hilum. Parenchymal fusion 

of varied extent along the floor is also found in case of 
incomplete fissures3. Accessory fissures of the lung are 
commonly observed in lung specimens, but are often un-
appreciated or misinterpreted on radiographs and com-
puterized tomographic (CT) scans4. 

Anatomically, an accessory fissure is a cleft of varying 
depth lined by visceral pleura. These accessory fissures 
usually occur at the boundaries of the broncho-pulmo-
nary segments. As per Godwin, the most common ac-
cessory fissures are the inferior accessory fissure4. Ra-
diologically an accessory fissure appears as a thin white 
line, resembling the major or minor fissure, except for its 
location4. A fissure appearing complete on X-ray might 
be seen as an incomplete one on CT scan5.

The knowledge of anatomical variations of the lobes and 
fissures of lung is important for identifying broncho-pul-
monary segments and surgical resections involving indi-
vidual segments. 
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AIM OF THE STUDY

Aim of the present study was to examine lung specimens 
with respect to the morphology of fissures and lobes, to 
note the variations, to compare them with previous stud-
ies and to find their clinical significances.

MATERIALS AND METHODS

Forty pairs of lungs obtained from formalin-fixed adult 
cadavers removed during routine dissection at J. N. Med-
ical College, Belagavi were studied. The specimens hav-
ing pathological lesions, marks of previous surgery, and 
those that were damaged during removal were excluded 
from the study. Of the 80 lung specimens, 40 were of the 
right side and 40 were of the left. These lungs were ex-
amined for the patterns of lobes and fissures. Later, vari-
ations in these lungs were observed and photographed. 

The anatomical classification based on the degree of com-
pleteness of the fissures proposed by Craig and Walker6 
was followed to determine the presence and complete-
ness of fissure (table 1). 

Table 1: Grading of completeness of a fissure (Craig 
and Walker criteria)

Grades Craig and Walker criteria of completeness 
of a fissure

Grade 1 Complete fissure with entirely separate lobes

Grade 2 Complete visceral cleft but parenchymal fu-
sion at the base of the fissure

Grade 3 Visceral cleft evident for part of the fissure

Grade 4 Complete fusion of the lobes with no evident 
fissural line

RESULTS

The observations regarding incidence of oblique and 
horizontal fissures are shown in table 2. Figure 1 shows 
absence of horizontal fissure & grade 3 oblique fissure 
in right lung. Grade 3 horizontal fissure of right lung is 
seen in figure 2. Accessory fissures of lung are shown in 
figure 3, 4 and 5.

Table 2: Incidence of Oblique and Horizontal fis-
sures according to Craig and Walker’s criteria

Lung Fissure Grade 1 Grade 2 G Grade 3 Grade 4

Right Oblique 30%
(12 
lungs)

32.5%
(13 
lungs)

27.5%
(11 lungs)

10%
(4 lungs)

Horizontal 35%
(14 
lungs)

32.5%
(13 
lungs)

20%
(8 lungs)

12.5%
(5 lungs)

Lung Fissure Grade 1 Grade 2 G Grade 3 Grade 4

Left Oblique 50%
(20 
lungs)

30%
(12 
lungs)

12.5%
(5 lungs)

7.5%
(3 lungs)

The observations regarding incidence of accessory fis-
sures in right and left lungs are shown in table 3.

Table 3: Incidence of accessory fissures in right and 
left lungs

Lung Accessory fissure Number Percentage

 Right lung 

Superior accessory 
fissure

1 2.5%

Inferior  accessory 
fissure

2 5%

 Left lung 

Superior accessory 
fissure

3 7.5%

Inferior  accessory 
fissure

- -

EMBRYOLOGICAL BASIS:
In prenatal life fissures separate individual broncho-pul-
monary segments. All fissures gradually get obliterated. 
The fissures along the inter-lobar planes persist and give 
rise to major (oblique) and minor (horizontal) fissures7. 
Absence or incompleteness of a fissure could be due to 
obliteration of these prenatal fissures either completely 
or partially. Incomplete fissures indicate partial fusion 
between lobes. Accessory fissures could be the result of 
non-obliteration or persistence of the prenatal fissures. 
Any variation in the morphological pattern of the fissures 
indicates variations from normal pattern of development 
of lung8.

DISCUSSION

The present study showed that, in majority of cases the 
fissures were incomplete, more on the right side than on 
the left (Table 2). These findings were compared with 
those of other studies as shown in table 4. Increased in-
cidence of incomplete oblique fissures on the right side 
might indicate early commencement of fusion of the pre-
natal fissures which may proceed further before birth, 
leading to fusion along floor of the oblique fissure9.

Table 4 shows wide variability which may be due to the 
regional variation. In the present study oblique fissure 
was absent in 10% of right lungs and 7.5% of left lungs. 
Dutta S et al9 reported absence of oblique fissure in 
11.4% of right lungs and 8% of left.  But Medlar EM et al 

10 reported absence of oblique fissure as 4.8% and 7.3% 
in specimens of right and left lungs respectively. These 
results do not match with our data as oblique fissure was 
absent more on the right side. 

Table 2: (Continued)
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Table 4: Comparative incidence of variations of oblique and horizontal fissures.

Authors Year
Right Lung – Oblique 

fissure
Right Lung – Horizontal 

fissure
Left Lung – Oblique fissure

Incomplete Absent Incomplete Absent Incomplete Absent

Meenakshi S 
et al2

2004 36.6% - 63.3% 16.6% 46.6% 0%

Medlar EM10 1947 25.6% 4.8% 62.3% - 10.6% 7.3%

Lukose R et 
al11

1999 - - 21% 10.5% 21% -

Bergman RA 
et al12

2010 30% - 67% 21% 30% -

Prakash et 
al13

2010 39.3% 7.1% 50% 7.1% 35.7% 10.7%

Nene AR et 
al14

2011 6% 2% 8% 14% 12% 0%

Present study 2014 60% 10% 52.5% 12.5% 42.5% 7.5%

Surgically the gradation of fissure is important. The 
surgeon approaches to ligate the vessels and bronchi 
through the depth of the fissure. Grade 1 oblique fissure 
facilitates the approach while doing lobectomy and video 
assisted thoracoscopic surgery15. But otherwise the lung 
parenchyma has to be dissected to reach those structures 
leading to intra-operative hemorrhage and more postop-
erative complications16. 

On the other hand, while performing right upper lobec-
tomy, middle lobe has the chance of undergoing torsion 
if the oblique fissure is of grade 1 variety. So, preven-
tive fixation of the middle lobe is essential to avoid this 
complication17. An incomplete fissure is also a cause for 
postoperative air leakage during lobectomies6.

In the present study incomplete horizontal fissure was 
seen in 52.5% of right sided lungs which was comparable 
with the results of study done by Prakash et al13 (50%). 
The presence of fissures in normal lung enhances uni-
form expansion, and their position could be used as reli-
able landmarks in specifying lesions within the thorax, in 
general, and within the lungs in particular18. 

Accessory fissures of the lung are commonly observed in 
lung specimens, but are often unappreciated or misinter-
preted on radiographs and CT scans. In the present study 
superior accessory fissures were observed more com-
monly on the left side (3 specimens) than on the right 
side (1 specimen). Also, in our study we found 2 inferior 
accessory fissures in right sided lungs. Accessory fissures 
can be mistakenly confused with areas of linear atelecta-
sis, pleural scars, or walls of bullae4. 

In patients with endobronchial lesion, an accessory fis-
sure might alter the usual pattern of lung collapse and 
pose difficulty in diagnosing a lesion and its extent. 
Pneumonia in a particular lobe is contained within the 
confines of the lobe by complete fissures. In patients with 
incomplete fissures, pneumonia may spread to adjacent 
lobes through the parenchymal continuation19.

CONCLUSION

The results of present study and its comparison with the 
previous studies showed a wide range of difference in 
occurrence of fissures among different populations. This 
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implies that a variety of genetic and environmental fac-
tors might affect development of these fissures. This 
study also shows that parenchymal fusion of various ex-
tents is a very common entity in oblique fissure of lung. 
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Figure 1: Right lung showing absence of horizontal fissure & 
grade 3 oblique fissure 

Figure 2: Right lung showing Grade 3 horizontal fissure 
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Figure 3: Right lung showing superior accessory fissure 

Figure 4: Right lung showing Inferior accessory fissure 

Figure 5: Superior accessory fissure in the upper lobe of left 
lung


