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Study of gross anatomy and bronchial ramification of 

lung in pig by corrosion cast technique 

 
S Jayachitra, P Dharani and K Balasundaram 

 
Abstract 
The objective of this study is to describe the airway model with bronchial ramification in porcine lung. The 

lungs of pig were right and left and not uniform in size which was located in the greater part of thoracic 

cavity. The right and left lungs were divided into lobes by cardiac notch and interlobar fissures. The apical 

lobe of right lung was larger than the left, undivided and supplied by separate apical bronchus. The right 

primary bronchus given off five ventro-lateral (RVL1 to RVL5), four ventro-medial (RVM1 to RVM4), 

three dorso-medial (RDM1 to RDM3) and two dorsal (RD1 to RD2) secondary branches and continued as 

terminal branch for right lung. The left primary bronchi given off secondary bronchi such as five ventro-

lateral (LVL1 to LVL5), three dorsal (LD1 to LD3), two ventro-medial (VM1 to VM2) and continued as 

terminal branch for distribution to different lobes of left lung. 

 

Keywords: Pig, corrosion cast technique, gross anatomy, bronchial ramification 

 

1. Introduction 

The anatomical and physiological similarities between the humans and pig provoked the 

researchers to investigate the animal models for biomedical research and medicine. The 

mammalian airway consisted of cartilaginous tube which begins from larynx continued by 

trachea and bronchi which are then divided into several generations of bronchioles and 

ultimately terminates in air sacs. In the field of respiratory medicine, the animal respiratory 

model gains more importance to understand the ventilation mechanisms (Judge et al., 2014) [4]. 

Animals are commonly used in experimental studies which involve lung physiology and 

bronchial tree architecture. The objective of this study is to describe the airway model with 

bronchial ramification in porcine lung. It might be useful to study the comparative anatomy of 

pig lung models to human model in the area of transitional respiratory medicine. 

 

2. Materials and Methods 

1. Specimen collection 

Three numbers of fresh intact lungs from pig were collected from slaughter house at Department 

of Meat Science, Veterinary College and Research Institute, Namakkal. The lungs were 

dissected to remove the adjacent structures, cleaned and washed in normal saline. The gross 

anatomy of lungs was studied and fixed in 10% neutral buffered formalin.  

 

2. Specimen processing 
After fixation, the lungs were removed from fixative, washed in water and dried for few hours. 

As mentioned by Nakakuki, 1994a [9] in cow, a white silicone resin was infused through the 

trachea into all the airways by using silicone gun and the lungs were hanged for three days for 

curing of silicone resin. The cured lungs were allowed for maceration by adding potassium 

hydroxide to the water to decompose the soft tissues and washed in running tap water. The 

obtained silicone model of lung was used to study the bronchial ramification pattern in pig. 

 

3. Results and Discussion 

1. Gross anatomy 

The lungs of pig were right and left and not uniform in size, the right was little larger than the 

left which was located in the greater part of thoracic cavity. The lateral surface of the lung was 

convex and located against the lateral wall of the thorax and had impressions of ribs. The 

mediastinal surface was irregular and had cardiac impression in front and root of the lung behind. 

The mediastinal surface also showed impression for esophagus and aorta above and behind the 

root of the left lung. The dorsal border was long, thick and rounded whereas the ventral border  
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was thin and short.  These findings were in accordance to the 

Sisson, 1961 [13] in gross morphology of pig lung. The 

lobulations on the surface of the lungs were distinct. The base 

of the lung was concave which lies against the thoracic aspect 

of the diaphragm. The apex of the lung was prismatic and 

narrow which formed the cranial pole of lobe (Dyce et al., 

1996) [3]. 

The right and left lungs were divided into lobes by cardiac 

notch and interlobar fissures. The left lung was divided by a 

cardiac notch and a fissure into three lobes such as apical, 

cardiac and diaphragmatic lobes. The right lung was divided 

into three lobes such as apical, cardiac and diaphragmatic by 

two fissures (Fig.1) and had accessory lobe on its mediastinal 

aspect (Fig. 2). The apical lobe of right lung was larger than the 

left and it was undivided. The apical and cardiac lobes appeared 

equal in size on the left lung. A separate bronchus arose at the 

level of 3rd rib from right wall of trachea supplied to right apical 

lobe and subsequently at the level of 5th rib the trachea was 

bifurcated into two primary bronchi (Nickel et al., 1979) [11]. 

 

 
 

Fig 1: Photograph of pig lung illustrating the different lung lobes (Dorsal view) 

 

 
 

Fig 2: Photograph of pig lung illustrating the accessory lobe on the 

mediastinal aspect (pointed by arrow) (Ventral view) 

2. Bronchial ramification 

By using corrosion cast lung model, the bronchial ramification 

for each lung lobe was recorded and the division pattern was 

not similar for right and left lungs. Every secondary bronchus 

arose in an alternate pattern from longitudinal main bronchus 

without terminal bifurcation which was designated as 

monopodial pattern as mentioned by Noble et al., 2010 [12] in 

pig. But Monteiro and Smith, 2014 [6] observed that each 

bronchial division was ended in terminal bifurcation (dipodial 

pattern) in Holstein Cow. The diameter and length of bronchial 

ramifications were reduced gradually as reports made in 

humans (Maina and Van Gills, 2001; Cohen et al., 1993) [5, 1]. 

The trachea first given off apical bronchus, then bifurcated into 

two primary bronchi which was distributed to each lung (Fig. 

3). The bronchial division was designated according to its 

origin in which the secondary bronchi come off from the 

primary bronchi. They were named as ventro-lateral (VL), 

ventro-medial (VM), dorso-lateral (DL), dorso-medial (DM) 

and dorsal (D). 

 

 
 

Fig 3: Photograph illustrating the bronchial divisions in corrosion cast lung model of pig (Dorsal view) 

http://www.thepharmajournal.com/
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3. Right lung 

The right lung of pig was ventilated by separate apical 

bronchus and several secondary bronchi from right primary 

bronchus (Fig. 3). The right primary bronchus given off five 

ventro-lateral (RVL1 to RVL5), four ventro-medial (RVM1 to 

RVM4), three dorso-medial (RDM1 to RDM3) and two dorsal 

(RD1 to RD2) secondary branches and continued as terminal 

branch to supply the right lung. Several tertiary bronchi arose 

from secondary bronchi and terminal branch were subdivided 

into more generations of bronchioles to supply the respective 

lobes. 

 

3.1. Right apical lobe 

A separate apical bronchus which arose directly from the right 

lateral wall of the trachea few centimeters proximal to the 

tracheal bifurcation was distributed to the right apical lobe (Fig. 

4). It was subdivided into cranial and caudal divisions, both of 

which were equal in size and length. Several collateral 

branches arose from both the divisions before termination was 

also observed as mentioned by Nickel et al., 1979 [11] in pig. In 

contrast, the tracheal bronchus of Holstein cow was divided 

into cranial and caudal divisions. The cranial division was 

longer and larger. The caudal division was shorter which was 

again subdivided into dorsal and ventral branches. Both cranial 

and caudal divisions were ended in terminal bifurcations 

(Nakakuki, 1994a) [9]. 

 

 

 
 

Fig 4: Photograph illustrating the right and left bronchial divisions in corrosion cast lung model of pig (Ventral view) 

 

The equal sized cranial and caudal divisions of apical bronchus 

was distributed to the undivided right apical lobe in pig which 

was similar to the reports made by Nakakuki, 1980 [7] in 

comparative anatomical studies on the mammalian lung. But, 

the longer cranial division and shorter caudal division were 

supplied to cranial and caudal part of right apical lobe 

respectively in Holstein cow lung (Nakakuki, 1994a) [9]. 

 

3.2. Right cardiac lobe  

The right cardiac lobe of pig was ventilated by first ventro-

lateral secondary bronchi (RVL1) which arose from ventro-

lateral aspect of right primary bronchus (Fig. 4). Nakakuki, 

1994a [9] also reported that the lateral bronchiole system which 

arises from the ventro-lateral side of the right bronchus forms 

the right middle lobe in Holstein cow.  

 

3.3. Right accessory lobe  
The ventro-medial secondary bronchi (RVM1) which arose 

from ventro-medial aspect of right primary bronchus supplied 

to accessory lobe of pig (Fig.4). Nakakuki, 1994a [9] and 

Dondelinger et al., 1998 [2] reported that the right accessory 

lobe was supplied by the ventral bronchiole system arises from 

the ventro-medial side of the right bronchus in cow and pig 

respectively. 

 

3.4. Right diaphragmatic lobe 

In pig, the right diaphragmatic lobe was supplied by four 

ventro-lateral (RVL2 to RVL5), three ventro-medial (RVM2 to 

RVM4), two dorsal (RD1 to RD2), three dorso-medial (RDM1 

to RDM3) secondary branches and terminal continuation of 

primary bronchus (Fig.4). But Nickel et al., 1979 [11], reported 

that the right caudal lobe was ventilated by four ventral and 

four dorsal segmental bronchi from right caudal bronchus. Also 

in contrast, Nakakuki, 1993 [8] mentioned that the bronchioles 

of lateral, dorsal, ventral and medial bronchiole system 

constituted the right caudal lobe in deer. 

 

4. Left lung 

In pig, the left primary bronchi given off secondary bronchi 

viz., five ventro-lateral (LVL1 to LVL5), three dorsal (LD1 to 

LD3), two ventro-medial (VM1 to VM2) and continued as 

terminal branch for distribution to different lobes of left lung. 

Several tertiary bronchi arose from secondary bronchi and 

terminal branch were subdivided into more generations of 

bronchioles to supply the respective lobes of left lung. (Fig.4). 

The apical bronchus was absent as mentioned by Nakakuki, 

1994b [10] in pig lung. 

 

4.1. Left apical and cardiac lobe 

The secondary bronchi which arose from ventro-lateral aspect 

(LVL1) of primary bronchi was divided into equal sized cranial 

and caudal divisions. The cranial division was subdivided into 

two equal branches which were ramified into several 

generations of bronchioles to supply the left apical lobe. The 

http://www.thepharmajournal.com/
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caudal division was not subdivided but ramified into several 

generations of bronchioles to supply the left cardiac lobe. Judge 

et al., 2014 [4] also reported that the left cranial lobe bronchus 

of porcine lung was divided into cranial and caudal segmental 

bronchi as in humans to supply the cranial and middle lobe. In 

accordance, Nakakuki, 1994a [9] mentioned that this well-

developed nature of left middle lobe bronchiole which supplied 

to cranial and middle lobe was a compensatory development 

for the absence of separate left cranial lobe bronchiole in 

Holstein cow. 

 

4.2. Left diaphragmatic lobe 

After giving secondary bronchi to cardio-apical lobe, the left 

primary bronchus given off four ventro-lateral (LVL2 to LVL5), 

three dorsal (LD1 to LD3), two ventro-medial branches (LVM1 

to LVM2) and continued as terminal branch to ventilate the 

diaphragmatic lobe (Fig.4). In contrary, Judge et al., 2014 [4] 

mentioned that the left caudal stem bronchus was divided into 

four dorsal and four ventral segmental bronchi to ventilate the 

left caudal lobe in pig.  

The accessory lobe bronchi system for left lung was lacking as 

mentioned by Nakakuki, 1994(a,b)[9,10] in cattle and pig. 

 

9. References 

1. Cohen BS, Sussman RG, Lippmann M. Factors affecting 

distribution of airflow in a human tracheobronchial cast. 

Respir Physio 1993;l93:261-278. 

2. Dondelinger RF, Ghysels MP, Brisbois D, Donkers E, 

Snaps FR, Saunders J et al., Relevant radiological anatomy 

of the pig as a training model in interventional radiology. 

Eur Radiol 1998;8:1254-1273. 

3. Dyce KM, Sack WO, Wensing CJG. Textbook of 

Veterinary Anatomy, 2nd Edn, W. B. Saunders Company, 

USA 1996. 

4. Judge EP, Lynne Hughes JM, Egan JJ, Maguire M, Molloy 

EL, Shirley OD. Anatomy and Bronchoscopy of the 

Porcine Lung.A Model for Translational Respiratory 

Medicine. American Journal of Respiratory Cell and 

Molecular Biology 2014;51(3):334-343. 

5. Maina JN, Van Gils P. Morphometric characterization of 

the airway and vascular systems of the lung of the 

domestic pig, Sus scrofa: comparison of the airway, 

arterial and venous systems. Comp. Biochem. Physiol. A 

Mol. Integr. Physiol 2001;130(4):781-98. 

6. Monteiro A, Smith RL. Bronchial tree architecture in 

mammals of diverse body mass. Int. J. Morphol 

2014;32(1):312-318 

7. Nakakuki S. Comparative anatomical studies on the 

mammalian lung. Bull. Fac. Agr., Tokyo Univ. Agr. Tech. 

1980;21:1-74. 

8. Nakakuki S. The Bronchial tree, lobular division and 

blood vessels of the Japanese Deer (Cervus nippon) lung. 

J. Vet. Med. Sci 1993;56(4):685-9. 

9. Nakakuki S. The Bronchial tree and blood vessels of the 

cow (Holstein) lung. J. Vet. Med. Sci 1994a;56(4):675-

679. 

10. Nakakuki S. Bronchial tree, lobular division and blood 

vessels of the pig lung. J. Vet. Med. Sci 1994b;56(4):685-

9. 

11. Nickel R, Schummer A, Seiferle E, Sack WO. The viscera 

of the domestic mammals. Berlin, Germany: Verlag Paul 

Parey 1979 

12. Noble PB, McLaughlin RA, West AR, Becker S, 

Armstrong JJ, McFawn PK et al., Distribution of airway 

narrowing responses across generations and at branching 

points, assessed in vitro by anatomical optical coherence 

tomography. Respir Res 2010;11:9. 

13. Sisson S. The anatomy of domestic animals, 4th Edn., W. 

B. Saunders Company, USA 1961.  

http://www.thepharmajournal.com/

