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Abstract

Original Article

Introduction

The lungs are organs of respiration. In adults, they are normally 
two in number, right and left, located in the thoracic cavity, on 
either side.[1] There are three lobes in the right lung divided by 
its oblique and horizontal fissures. There are two lobes in the 
left lung divided by its oblique fissure.[2]

These fissures are helpful in the movement of lobes in relation 
to one another and aid in the expansion of the lung. Sometimes 
the fissure can be incomplete or absent. Occasionally, accessory 
fissures occur at boundaries between bronchopulmonary 
segment.[3]

Any variation in the morphological pattern of fissures indicates 
variations from the normal pattern of development of the 
lung.[4] A wide range of variation in the occurrence of oblique, 
horizontal, and accessory fissures might be due to genetic 

and environmental factors during its development.[5] The 
morphology of lungs at the molecular level is controlled by a 
signaling pathway regulated by the HOX gene,[6] transforming 
growth factor‑beta, and fibroblastic growth factor.[7]

The development of the lung and its fissures starts during 
4th  week of intrauterine life, with the appearance of the 
respiratory diverticulum (lung bud), from the ventral wall of 
the foregut.[8] The lung bud develops into two primary bronchi, 
the right forms three secondary bronchi and three lobes and 
the left forms two secondary bronchi and two lobes. The 
spaces present in between the bronchopulmonary segments are 
known as fissures. Later in intrauterine life, the lung fissures 
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Figure 2: Absence of oblique fissure in the left fetal lung
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gradually get obliterated except along the lines of division of 
principal bronchi.

Lungs cannot be identified only by the presence of fissures but 
more precisely by the identification of different structures at 
the hilum of the lung.[9] The fissures delimit the lobes and are 
also helpful in the interpretation of radiological images.[10] The 
fissure which contains the mesoazygos and the azygos vein 
extends almost to the root of the lung which resembles a normal 
lung fissure. On a radiograph, it appears as a line extending 
from the apex toward the hilum of the lung. The line represents 
mesoazygos and the shadow is the azygos vein. Surgeons use 
the depth of the lung fissure to ligate the blood vessels.[11] 
Accessory fissures act as anatomic barriers to the spread of 
neoplastic and inflammatory diseases and can resemble a 
lesion. They can also alter the spread of disease in the lung. An 
incomplete fissure perhaps can cause postoperative leakage.[12]

The objective of the present study is to observe the appearance 
of fissures in the human fetal lung with respect to gestational 
age.

Materials and Methods

Study design and setting
It is a cross‑sectional (observational) study conducted on 32 
cadaveric human fetuses  (as per availability) conducted in 
the Department of Anatomy of our medical college. After 
getting informed and written consent from the parents, 32 
aborted human fetuses ranging from 15 weeks to 36 weeks 
were collected from the obstetrics and gynecology department. 
The institutional ethics committee in its meeting held on 
December 19, 2022, Letter no: 691/GMC/IEC/2022/Reg no. 
620/IEC/R‑20‑11‑2022 approved the research work. The study 
was done for 14 months, from January 2023 to February 2024.

Inclusion criteria
All the aborted human fetuses of various gestational age were 
included in the study.

Exclusion criteria
Fetuses with visible congenital anomaly and macerated fetus.

Fixation of fetuses was done using 10% formalin by multiple 
injection method. Gestational age was obtained from hospital 
records and also calculated using foot length. Fetuses of various 
gestational ages were divided into five subgroups  (A to E) 
ranging from 15 weeks to 40 weeks of gestation as shown 

in Table 1. The morphological details regarding fissures of 
the lungs and presence of any variation in the fissures were 
noted. The classification given by Craig and Walker has been 
followed.[13]

Four grades have been proposed:
•	 Grade 1: Presence of complete fissure
•	 Grade  2: Complete fissure present but parenchyma is 

fused near the base
•	 Grade 3: Presence of incomplete fissure, and
•	 Grade 4: Absence of fissure.

Results

Out of 32  specimens of the right fetal lung, the horizontal 
fissure was absent in two fetuses; one each in the gestational 
age group of 21–25 weeks and 36–40 weeks. Horizontal fissure 
was complete in 30 fetuses, as shown in Table 2. No accessory 
fissure and lobe was seen. The oblique fissure was present in all 
32 specimens of the right fetal lung. Among 32 specimens of 
the left fetal lung, there was no oblique fissure in one lung of 
the gestational age group of 36–40 weeks. No accessory fissure 
and lobe was seen. As mentioned in Table 3, the absence of 
horizontal fissure in the right lung was observed to be 6.25% and 
the absence of oblique fissure in the left fetal lung was observed 
to be 3.12% according to Craig and Walker classification.

Table 1: Distribution of fetus according to gestational age 
group and gender

Gestational 
age (weeks)

Group Male Female Number 
of foetus

15–20 A 1 2 3
21–25 B 3 2 5
26–30 C 1 3 4
31–35 D 5 4 9
36–40 E 6 5 11
Total 16 16 32

Figure 1: (a) Complete oblique and horizontal fissure in the right fetal 
lung (b) complete oblique fissure in the left fetal lung

ba



Figure 3: Absence of horizontal fissure in the right fetal lung

Jaiswal, et al.: Study of fissures of human fetal lung with respect to gestational age

Acta Medica International  ¦  Volume 11  ¦  Issue 2  ¦  May-August 2024152

Discussion

The studies done on fetal lung about the appearance of lobe and 
fissures and their relation with gestational age is very few and 
most of the studies are done on adult human cadaveric lung.

Zareena  (2014) found that, among 10 right fetal lung 
specimens, the oblique fissure was normal in four fetuses, and 
incomplete in two fetuses. Four right‑sided fetal lungs showed 
incomplete horizontal fissure. Six left‑sided fetal lungs showed 
the normal pattern of the oblique fissure.

Lazarova and Dodevski conducted a study on 62 human 
fetuses from 12  weeks to 40  weeks of gestational age to 
note the morphological variation of the fissures and lobes in 

fetal lungs and found that on the right side, eight specimens 
showed incomplete oblique fissure, 39 showed incomplete 
horizontal fissure, one showed absence of horizontal fissure, 
and nine had accessory fissure. On the left side, five showed 
incomplete oblique fissure and accessory fissure was seen in 
eight specimens.[14]

Vimla et  al.  (2018)[2]  conducted the study among 50 fetal 
lung specimens in the age group of 10 weeks to 39 weeks of 
gestation and found that horizontal fissure was incomplete 
in 68%, complete in 28%, absent in 2% of fetuses and also 
accessory fissure was found among 2% fetuses.

Jessy et al. observed that among right fetal lung specimens 
incomplete horizontal fissure was present between age 
group  15–20  weeks. Single case each of absent horizontal 
fissure was present in 10–15  weeks, 15–20  weeks, and 
25–30  weeks, respectively. Two left fetal lungs showed 
incomplete oblique fissure one in each gestational age group 
of 20–25 and 30 weeks, respectively.[15]

Various research studies have also been done on fissures and 
lobes of adult cadaveric lung.

Oblique fissure in the adult right lung and left lung was 
observed to be incomplete in 36.6% and 46.6%, respectively, 
and horizontal fissure in the right lung was observed to be 
incomplete in 63.3% by Meenakshi et al.[16]

Table 2: Variation in fissures of right and left human fetal lung according to gestational age groups

Gestational age 
groups and (n) number 
of fetus (weeks)

Right fetal lung Left fetal lung (oblique 
fissure)Horizontal fissure Oblique fissure

Complete Absent Complete Absent Complete Absent
A (15–20) (n=5) 3 0 3 0 3 0
B (21–25) (n=3) 4 1 5 0 5 0
C (26–30) (n=4) 4 0 4 0 4 0
D (31–35) (n=9) 9 0 9 0 9 0
E (36–40) (n=11) 10 1 11 0 10 1

Table 3: Variation of fissures according to Craig and Walker classification

Fetal lungs Craig and Walker classification for fissures of lung Occurrence among given lung specimen
Right lung 
(n=32)

Horizontal fissure
Grade 1 (complete fissure) 30 (93.75)
Grade 2 (complete fissure but parenchymal fusion at base) 0
Grade 3 (incomplete fissure) 0
Grade 4 (absent fissure) 2 (6.25)

Oblique fissure
Grade 1 (complete fissure) 32 100
Grade 2 (complete fissure but parenchymal fusion at base) 0
Grade 3 (incomplete fissure) 0
Grade 4 (absent fissure) 0

Left lung 
(n=32)

Oblique fissure
Grade 1 (complete fissure) 31 (96.87)
Grade 2 (complete fissure but parenchymal fusion at base) 0
Grade 3 (incomplete fissure) 0
Grade 4 (absent fissure) 1 (3.12)
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Oblique fissure in adult right lung and left lung was observed 
to be incomplete in 29.4% by Varalakshmi et al.,[17] 22.7% and 
31.8% by Zareena et al.  (2014),[12] respectively. Horizontal 
fissure in the right lung was observed to be absent in 7.69% 
of specimens by Sharma et al.[18]

Gayathri et  al. conducted a study on 50 adult cadaveric 
lungs and observed variations in fissures and lobes in eight 
left lungs and three right lungs.[19]

Singh et al. conducted a study on adult cadaveric lungs 40 right 
and 38 left lungs and observed that the absence of horizontal 
fissure was 25% and the presence of accessory fissures was 
21.8%. Furthermore, the presence of azygos fissure was seen 
in two right lungs.[20]

Das et al. conducted a study on 32 pairs of formalin‑fixed 
adult cadaveric lungs and observed that horizontal fissure 
was incomplete in 37% and absent in 7% of the right lung.[21]

Kanaujea et al. conducted a study on 50 pairs of adult cadaveric 
lungs and found the absence of oblique fissure in six left‑sided 
lungs.[22]

In our study, absence of horizontal fissure in right foetal lung 
was observed to be 6.25% and absence of oblique fissure in 
left foetal lung was observed to be 3.12 % among 32 pair of 
human foetal lungs. No correlation was found between the 
appearance of fissure and gestational age. The findings of our 
study show good congruence to previous human foetal lung 
studies on fissures and lobes.

Conclusion

In the present study we observed the appearance of fissures 
and lobes of the 32 pair of human foetal lungs with respect 
to gestational age of the foetuses. No correlation was found 
between the appearance of fissure and gestational age. In our 
study [Figures 1-3] absence of horizontal fissure in right lung 
is found among two gestational age groups; one in 21-25 weeks 
and one in 36-40 weeks. Also, absence of oblique fissure in 
the left lung is seen in the age group of 36-40 weeks which 
clearly. Knowledge of anatomical variants in the fissure of 
the foetal lungs can aid the pediatric surgeons to reduce the 
risk of damage during surgeries and also can be beneficial for 
academic purpose.

Recommendations
Knowledge about prenatal ontogenesis of the human fetal lung 
can help to understand the mechanism of pathology in the 
organ and could create methods of diagnosis and prevention.

Acknowledgments
Our sincere gratitude and thanks to all the parents who have 
donated their aborted fetuses for research work and to all the 
faculty members and staff of the Anatomy Department.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Muresian H. Pleura, lungs, trachea and bronchi. Standstring S. Grays 

Anatomy 41st Edition. Elsevier London,2016;953-69.
2.	 Vimla V, Jamuna M, Nirmala M, Amudha G. Morphological study of 

fissure and lobes in fetal lungs. Int J Anat Res 2018;6:4959‑62.
3.	 Singh AK, Niranjan R. A cadaveric study of anatomical variations of 

fissures and lobes of lung. Natl J Clin Anat 2014;3:76‑80.
4.	 Amit M, Daksha D, Shilpa B. Fissures and lobes of lung‑an anatomical 

study and its clinical significance. Int J Curr Res Rev 2015;7:8‑12.
5.	 Sudikshya  KC, Shrestha  P, Shah  AK, Jha  AK. Variations in human 

pulmonary fissures and lobes: A study conducted in Nepalese cadavers. 
Anat Cell Biol 2018;51:85‑92.

6.	 Kappen  C. Hox genes in the lung. Am J Respir Cell Mol Biol 
1996;15:156‑62.

7.	 Nisha K, Vishram S, Ruchira S, Vinod K. Anomalous fissures and lobes 
of human lungs of North Indian population of Western U.P. J Anat Soc 
India 2014;63:26‑30.

8.	 Sadler TW. Respiratory system. Langman’s medical embryology. South 
Asian edition. Wolters Kluwer Private limited. 2021;260-9.

9.	 Das  S. Anatomy of fissures present in the lung and their clinical 
importance. Argentina Journal of Anatomy 2021;13:106‑7.

10.	 Dandy WE Jr. Incomplete pulmonary interlobar fissure sign. Radiology 
1978;128:21‑5.

11.	 Gómez‑Caro A, Calvo MJ, Lanzas JT, Chau R, Cascales P, Parrilla P. 
The approach of fused fissures with fissureless technique decreases the 
incidence of persistent air leak after lobectomy. Eur J Cardiothorac Surg 
2007;31:203‑8.

12.	 Zareena SK. A study of morphology and variations of lungs in adults 
and foetuses. Int J Adv Res Technol 2014;3:150‑7.

13.	 Craig  SR, Walker  WS. A  proposed anatomical classification of the 
pulmonary fissures. J R Coll Surg Edinb 1997;42:233‑4.

14.	 Lazarova DT, Dodevski A. Variations of lobes and fissures in human 
fetal lung: A cadaveric study. Ital J Anat Embryol 2016;121:112.

15.	 Jessy  JP, Kapoor  K, Sharma  MK. Lobes and fissures in fetal lung at 
different gestational ages: Anatomical study with clinical significance. 
Int J Curr Adv Res 2019;8:20662‑6.

16.	 Meenakshi  S, Manjunath  KY, Balasubramanyam  V. Morphological 
variations of the lung fissures and lobes. Indian J Chest Dis Allied Sci 
2004;46:179‑82.

17.	 Varalakshmi KL, Jyothi N, Sangeetha M. Morphological variations 
of fissures of lung: An anatomical study. Indian J Appl Res 
2014;4:467‑9.

18.	 Sharma H, Prabhakaran K, Jain LK. Morphometric analysis of human 
cadaveric lungs. Int J Curr Res Rev 2014;6:34‑6.

19.	 Gayathri  P, Saritha  S, Ramani  TV, Nagajyothi  D, Himabindu  N, 
Anjum  A. A  study of morphological variation of fissures and lobes 
in human cadaveric lungs correlating with surgical implications in 
Telangana zone. Int J Anat Res 2016;4:3221‑6.

20.	 Singh S, Baa J, Soy A, Sar M, Bara DP. Morphometric study of fissures 
of lung with its implications. Natl J Clin Anat 2022;11:204‑10.

21.	 Das  C, Pradhan  S, Panda  D, Das  SR, Jena  S, Kumar  RR. 
A  morphological study of fissures and lobes of lungs in a tertiary 
health care centre: A  cadaveric study. J  Popul Ther Clin Pharmacol 
2024;31:856‑60.

22.	 Kanaujea S, Pankaj AK, Dande K, Jabeen S, Kumar N. Morphological 
and morphometric analysis of lung: A cadaveric lung study. Asian J Med 
Sci 2024;15:88‑93.


