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ABSTRACT

Rationale: Being a vital organ of respiration, the human
lungs are divided by fissures into lobes, which facilitate
movements of lobes in relation to one another. This knowl-
edge of fissures & lobes is of academic interest to all medi-
cal professionals. Not only that, considering the fact that
malignant lung neoplasms are on the rise all over the world
and also in India, this case series would also be particularly
useful to cardiothoracic surgeons during surgical resection
of individual lung segments.

Objective: Keeping in mind the above clinical importance,
a cadaveric study focussed on anatomical variations of fis-

INTRODUCTION

The lungs are the essential organs of respiration which are
situated within the thoracic cavity on either side of the heart
& other mediastinal contents. Each lung is approximately half
conical in shape & presents an apex, base, three borders &
two surfaces. In addition, the right lung is divided into supe-
rior, middle & inferior lobes by an oblique fissure [1].

The oblique fissure cuts the vertebral border of both lungs at
the level of 4" or 5" thoracic spine. Traced downwards on the
medial surface it ends above the hilum; traced downwards
on the costal surface, it will be found to continue across the
diaphragmatic surface & turns upwards on to the medial sur-
face to end just below the lower end of the hilum. Horizon-
tal fissure, seen only in the right lung begins laterally at the
oblique fissure & runs almost transversely across the costal
surface to the anterior margin & around the margin back to
the hilum [2]. The fissures facilitate the movement of the lobes
in relation to one another, which accommodates the greater
distension & movement of the lower lobes during respiration.
Thus, they help in a more uniform expansion of the whole
lung [2]. Other than the normal anatomy, different variations
in the fissural patterns are observed in the form of incomplete
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sures & lobes was done in 82 human cadaveric lungs, over
a period of one year.

Result: Among the right lung specimens examined, one
lung showed absence of oblique fissure & 22 right lungs
had no horizontal fissure. None of the right lung specimens
showed any accessory fissure. Among the left lung speci-
mens studied, incomplete oblique fissure was seen in 29
lungs & absence of oblique fissure in two lung specimens.

Conclusion: Hence, awareness of anatomical variations of
lungs with respect to its lobes & fissures is of great signifi-
cance.

Key Words: Lungs, Fissures, Lobes, Variations

fissures where there is fusion of lung parenchyma between
the lobes & absent fissures or accessory fissures of varying
depth, delimiting anomalous lobes corresponding to normal
bronchopulmonary segments [3].

Since these fissures delimit the lobes & thus are needed for
locating bronchopulmonary segments, knowledge of their
position is necessary both anatomically as well as clinically
for planning lobectomies & surgical resections & also in the
interpretation of radiological images. Hence, this case series
was carried out to gain further insight into the fissural pattern
of human lungs.

OBJECTIVE

To find out the anomalous fissures and lobes along with their
patterns, in human lungs; collected from cadavers, in different
medical colleges of West Bengal, India.

MATERIALS & METHODS

With prior permission from concerned ethics committee and
HOD(s) of the departments, this multi-centric cadaveric study
was carried out in the Department(s) of Anatomy of different
medical colleges of West Bengal, India over a period of one
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year. Formalin fixed cadaveric lungs preserved in departmen-
tal museums as well as collected while doing undergraduate
dissection classes; were studied meticulously irrespective of
laterality and gender of the deceased. Total number of speci-
mens examined were 82.

Specimens were studied on the basis of the following:
1. Whether there were any abnormalities of the fissures and
lobes.

2. Whether there was any accessory lobes present or not.

Laterality of the specimens were confirmed by hilar structures
of the lungs.

RESULT

Among the total 82 specimens, 46 were of right side and 36
were of left side (laterality judged based on the hilar struc-
tures). Incomplete oblique fissures were noted in 19.56% of
right lungs and 13.88% of left lungs, where as it was found
to be absent in more in left lungs proportionate to right lungs
(5.55% of left lungs and 2.17% of right lungs). Almost in equal
proportion (79%) it was complete in both the sides.

The horizontal fissure found to be complete only in 26% cases
and it is surprising to note that almost half of the right lungs
studied, had no horizontal fissure (47.8%); it is present par-
tially in rest of them. One of the right lungs studied found to
have neither any oblique nor any horizontal fissure [Table/Fig-
1-11].

[Table/Fig-1]: Right lung with complete oblique and no horizontal
fissure

[Table/Fig-2]: Right lung with aimost complete oblique and incomplete
horizontal fissure
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[Table/Fig-3]: Left lung with no oblique fissure

[Table/Fig-4]: Right lung with partially complete oblique and incomplete
horizontal fissure

[Table/Fig-5]: Right lung with complete oblique and incomplete
horizontal fissure

[Table/Fig-6]: Right lung with incomplete oblique and no horizontal
fissure
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Description No. of
specimens
(%)
Complete oblique fissure with complete horizontal 12 (56.52)
fissure
Complete oblique fissure with Incomplete horizontal 9(4.14)
fissure
Complete oblique fissure with no horizontal fissure 15 (6.9)
Incomplete oblique fissure with Incomplete horizontal 3(1.39)
fissure
ble/Fig-7]: Left | ith i lete obli fi

[Table/Fig-7: Left lung with incompiete oblique fissure Incomplete oblique fissure with no horizontal fissure | 6 (2.74)

Absent oblique fissure and absent horizontal fissure 1(0.46)

[Table/Fig-11]: Variant relationships between oblique and horizontal

fissures of right lungs

DISCUSSION

Ontogenetically the lung is a composite of endodermal and
mesodermal tissues. The endoderm of the lung bud gives rise
to the mucosal lining of the bronchi and to the epithelial cells
of the alveoli. The vasculature of the lung & the muscles &
cartilage supporting the bronchi are derived from the foregut
splanchnopleuric mesoderm, which covers the bronchi as
they grow out from the mediastinum into the pleural space
[4]. When the embryo is approximately 4 weeks old, the respi-

[Table/Fig-8]: Right lung with no fissure (Single Lobe)

Yaretonsimboligue fis sure ratory diverticulum (lung bud) appears as an outgrowth from

i S — the ventral wall of the foregut. On day 22 it bifurcates into

19.56 13.88 two primary bronchial buds between day 26 and day 28 [5].

s Early in the 5" week the right bronchial bud branches into

e three secondary bronchial buds while the left one branches

into two. By 6" week secondary bronchial buds branch into

ko 78.26 e tertiary bronchial buds (ten on the right and eight on the left)
20% to form the bronchopulmonary segments.

i . . All the spaces between individual bronchopulmpnary seg-

Rt Lt ments get obliterated except along the line of division of prin-
cipal bronchi where deep complete fissures remain dividing
the right lung into 3 lobes and left lung into 2 lobes. These fis-
[Table/Fig-9]: Graph showing the variations of oblique fissures in left sures are oblique and horizontal in position in right lung where
as only in oblique position in left lung [4]. Along these fissures
the visceral pleura is reflected and covers individual lobes on
all sides. The monopodial branching of stem bronchi accounts
for accessory bronchi and lobes often found in adult lung [6].
Defective pulmonary development will give rise to variations
Complete as encountered in fissures and lobes [7]. Incomplete or ab-
26% sence of oblique and horizontal fissures could be due to a
defect in the obliteration of these fissures either completely or
in completely [8].

||:| Complete OIncomplete 0 Absent

(L) and right (Rt) lungs. Values in the graph to depict the percentage

Variations of horizontal fissures in Right lungs

absent
48%

From the present study, it was seen that the prevalence of in-

Incomplete
26% complete or absent horizontal fissure of right lungs were high-
o . .
[Table/Fig-10]: Figure showing the variant horizontal fissures in the right .er (73.9%) thah the F)rewous studies. However, prevalence of
lungs incomplete oblique fissures of left lungs (13.88%) were com-
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parable with the study of Medlar et al., [8]. Absent oblique and
horizontal fissures were seen in 2.17% of the total right lung
specimens and no oblique fissure was seen in 5.55% of the
total left lung specimens.

David & Tarver [7] reported the presence of accessory fis-
sures of varying depths occurring at the boundaries between
bronchopulmonary segments. The most commonly observed
accessory fissures are inferior accessory fissure, superior ac-
cessory fissure and left minor fissure [9]. However, no acces-
sory fissures were found in any of the lung specimens.

From studies of different authors, knowledge of fissural anato-
my explains various radiological appearances of interlobar fluid
[3]. Post-operative air leakage is due to an incomplete fissure
[10]. The accessory fissure might act as a barrier to spread in
the tissue creating a sharply demarcated pneumonia, which
could be misinterpreted as atelectasis or consolidation [11,
12]. Segmental localisation is a must for a thoracic surgeon
and knowledge of accessory fissures is of great significance
to cardiothoracic surgeons for planning segmental resections
or pulmonary lobectomies.

CONCLUSION

From present multi-centric case series as well as from earlier
studies it can be deduced that absence or incomplete fis-
sure is a common form of lung variation. Hence the nature
of fissures should be taken into consideration while planning
operative strategy for thoracoscopic pulmonary resection
where an incomplete fissure may contribute to post-operative
air leakage. Furthermore, knowledge of fissure comes to bear
when interpreting radiographic appearance of the lungs and
during routine dissection of cadaver by undergraduate and
postgraduate students.

http://ijars.jcdr.net . . l

REFERENCES

[1] Standring S, Johnson D, Elis H, Lees V, editors-Grey’s
Anatomy;40" ed. Edinburgh: Elsevier-Churchill - Livingstone.
2005: p.292-94.

[2] Risse C,Gaddum. Rosse P. Hollinshed’s Text book of Anatomy.
Philadelphia: Lipincot-Raven.1997: p.441-61.

[3] Meenakshi S, Manjunath K, Balasubramnayam V. Morphological
variations of lung fissures and lobes. The Indian journal of chest
diseases and allied sciences. 2004; 46: p.179-82.

[4] Larsen WJ, Sherman LS, Potter SS, Scott WJ. Development of
respiratory system (ch-11) Human Embryology. 3 Edn. 2001.
Elsevier. New York; 125-7.

[6] Sadler TW (ed).Respiratory system (Ch-13). In, Langman’s
Medical Embryology, Philadelphia. 11" edn. Lippincot Williams
& Wilkins. 2010: 205-6.

[6] Cronin P, Gross BH, Kelly AM, Patel S, Kazerooni EA, Carlos
RC. Normal and accessory fissures of the lung-evaluation with
contiguous volumetric thin section multi detector CT. European
journal of Radiology. 2010; 75(2):8.

[7] Bergman RA, Afifi AK, Miyauchi R. Variations in peripheral seg-
mentation of right lung and the base of right and left lungs.lI-
lustrated Encyclopedia of human anatomic variation. http/www.
vh.org/adult/provider/anatomy/anatomic variants/organ system/
text/lungs trachea. html. accessed on 17" april 2002.

[8] Medlar EM. Variations in interlobar fissures. American journal of
Radiology. 1947;57: .723-5.

[9] Godwin JD, Tarver RD. Accessory fissures of the lung. American
Journal of Radiology. 1985;144: p.39-47.

[10] Ariyurek OM, Gulsun M, Demirkazik FB.Accessory fissures of the
lung-evaluation by high resolution computed tomography. 1: Eu-
ropean journal of Radiology. 2001;11(12): p.2449-53.

[11] Tarver RD. How common are incomplete pulmonary fissures and
what is their clinical significance. American journal of Radiology.
1995;164: 76-81.

[12] Frija J, Naajib J, David M, Hacein B, Laval JM. Incomplete and
accessory pulmonary fissures studied by high resolution x-ray
computed tomography. Journal of Radiology. 1988 Mar; 69(3):
1683-70.

AUTHOR(S):

Dr. Enakshi Ghosh
Dr. Rituparna Basu
Dr. Anjana Dhur

Dr. Anindya Roy
Dr. Hironmoy Roy
Dr. Amitava Biswas

PARTICULARS OF CONTRIBUTORS:

1. Assistant Professor, Department of Anatomy, Burdwan
Medical College, Burdwan, India.

2. Assistant Professor, Department of Anatomy, Bankura
Sammilani Medical College, Bankura, West Bengal,
India.

3. Assistant Professor, Department of Anatomy,
Murshidabad Medical College, Murshidabad, India.

4. Assistant Professor, Department of Physiology, R.G.
Kar Medical College, Kolkata, West Bengal, India.

O oA~

5. Assistant Professor, Department of Anatomy, North
Bengal Medical College, Darjeeling, India.

6. Consultant, Department of Neurosciences, Park Clinic,
Kolkata, West Bengal, India.

NAME, ADDRESS, E-MAIL ID OF THE
CORRESPONDING AUTHOR:

Dr. Enakshi Ghosh,

1-B, Surji Dutta Lane, P.O. Beadon Street,
Kolkata-700006, West Bengal, India.
Phone: +91 8902494142

E-mail: drenakshighosh@gmail.com

FINANCIAL OR OTHER COMPETING INTERESTS:
None.

Date of Submission: Jan 14, 2013
Date of Peer Review: Feb 12, 2013
Date of Acceptance: Mar 20, 2013

Date of Publishing: Apr 01, 2013

International Journal of Anatomy, Radiology and Surgery, 2013 April, Vol-2(1): 5-8



