
*Corresponding author: pkumar@luvas.edu.in

GROSS ANATOMICAL STUDIES ON THE NASAL TURBINATES OF YOUNG PIGS

(SUS SCROFA)

TEJ PARKASH, PAWAN KUMAR* and GURDIAL SINGH

Department of Veterinary Anatomy, College of Veterinary Sciences

Lala Lajpat Rai University of Veterinary and Animal Sciences, Hisar-125 004, India

Received: 15.05.2016; Accepted: 08.10.2016

ABSTRACT

The present work was undertaken on 10 pigs to study the gross anatomy of the nasal turbinates. The nasal cavity in pig was divided

into twocompartments by median nasal septum. The dorsal nasal turbinate was the largest turbinate whichextended from the dorsal part

of ethmoidal crest of ethmoid bone to the level of first transverse ruga of hard palate. The rostral part scrolled one and a half times ventrally

whereas, the caudal part formed a voluminous conchal sinus. The ventral nasal concha was shorter, broader and fusiform in shape

whichextended from the level of mid third molar tooth and rostrally it continued into alar fold. The ethmoidal labyrinth consisted of 13

ethmoturbinates; these included 7 well-developed endoturbinates and 5-6poorly developed ectoturbinates in pigs.
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The nasal cavity being initial segment of the

respiratory tract is more prone to various pathological

conditions. The nasal cavity plays an important role in

preparation of the inspired air, olfaction, phonation,

thermo-regulation of body and removal of foreign dust

particles (Mygind, 1978). The research work has been

carried out onthe nasal cavity of goat (Singh et al., 1992),

sheep (Ganganaik et al., 2004) and buffalo calves

(Ganganaik et al., 2009). The paucity of literature led to

pursue the present study on gross anatomy of nasal

turbinates of pigs.

MATERIALS AND METHODS

The present research was undertaken on 10 young

pigs of 8-10 months of age and of local mixed breed to

study the gross anatomy of the nasal cavity. The heads

were procured from a local slaughter house immediately

after decapitation and were fixed in 10% neutral buffered

formalin solution for 48 h. The heads (5) were sectioned

into mid sagittal plane to observe extents of turbinates

whereas, another 5  heads were sectioned into transverse

plane at the level of papilla incisivus, third palatine ruga,

sixth palatine ruga, 1st premolar, 4th premolar, 1st molar

and lateral canthus of eye. The contents of the nasal

cavity were studied and their topographic anatomical

relations with the adjacent structures were recorded.

RESULTS AND DISCUSSION

The cone shaped nasal cavity of pig was divided

completely into two equal compartments by the median

nasal septum as reported earlier in Mizo local pig (Kalita,

2014), buffalo (Dhingra and Kumar, 1978), yak (Sharma

and Gupta, 1991), camel (Grossman, 1960), goat (Gupta

et al., 1992; Singh et al., 1992) and sheep (Ganganaik

et al., 2004). The nasal cavity was not completely divided

in cattle and dog (Sisson, 1975) and dog (Miller et al.,
1964) because the median nasal septum in its caudal third

portion was separated from the floor of the nasal cavity.

The nasal cavity was mainly constituted by dorsal

and ventral nasal turbinates/conchae and the

ethmoturbinates (Figs. 1 A, B). The dorsal nasal turbinate

was the largest turbinate bone among all the turbinates

as reported in buffalo (Dhingra and Kumar, 1978), sheep

(Ganganaik et al., 2004) and buffalo calf (Ganganaik et
al., 2009). It extended from the dorsal part of ethmoidal

crest of ethmoid bone to the level of first transverse ruga

of hard palate in pig (Figs. 1. A,B). The turbinate

presented different structural details in transverse sections

at different levels of its extent (Figs. 2 A-F). It was the

widest at the level of 1st molar tooth and enclosed the

dorsal conchal sinus which started at the level of rostral

face of 3rd premolar tooth and attained its maximum

lumen at the rostral face of 1st molar tooth to continue

as a narrow cavity cranial to the level of medial canthus

of eye. The length of dorsal turbinate was 11.5±0.5 cm

and maximum width was 1.5±0.7 cm. However, this

turbinate extended up to the 2nd transverse ruga of hard

palate in sheep (Ganganaik et al., 2004), 3rd transverse

ruga in buffalo calf (Ganganaik et al., 2009), 4th transverse

ruga in goat (Singh et al., 1992) and buffalo (Dhingra and

Kumar, 1978). The rostral part scrolled one and a half

times ventrally whereas, caudal part formed a voluminous

conchal sinus (Fig. 2 E). The dorsal turbinate in dog had
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three portions i.e. rostral shelf like, middle scroll like and

caudal elongated swellings, which released secondary

uncinate process (Nickel et al., 1979).

The ventral nasal turbinate of pig was shorter,

broader and fusiform in shape which extended from the

mid level of 3rd molar tooth and it continued rostrally into

alar fold (Figs. 1 A, B). The length of ventral nasal

concha was 10.15±0.4 cm. The concha attained its

maximum width at the level of caudal face of 3rd premolar

tooth. It was more complex and occupied major portion

of the nasal cavity. It was the largest turbinate bone in

ox (Nickel et al., 1979) and was attached to the conchal

crest of the maxilla in ruminants and buffalo (Dhingra and

Kumar, 1978). Miller et al. (1964) described it as maxilla-

turbinate in dog. The ventral nasal turbinate in sheep and

ox extended from last cheek tooth to naso-incisive notch

(Sisson, 1975), whereas, in buffalo it extended from 3rd

molar tooth to the incisive papilla (Dhingra and Kumar,

1978) and in buffalo calf it extended from 1st molar to the

4th transverse ruga (Ganganaik et al., 2009). However,

in Gaddi goat it extended from the level of the last cheek

tooth and continued dorso-rostrally into the alar fold and

ventrally with the basal fold (Gupta et al., 1992).

Figs 1. A-B. A. Photograph of mid-sagittal section of head of the pig

showing dorsal nasal turbinate (D), ventral nasal turbinate (V),

dorsal nasal meatus (Dm), middle nasal meatus (Mm) and ventral

nasal meatus (Vm). B. Ethmoturbinates (E), posterior nares (P),

dorsal (D) and ventral (V) nasal turbinates

Figs 2. A-F. A. Photograph of cross section of the nasal cavity of the pig at the level of incisive papilla showing median nasal septum (M),

dorsal nasal turbinate (D) and ventral nasal turbinate (V). B. Dorsal nasal turbinate (D), dorsal (V1) and ventral (V2) scrolls of ventral

nasal turbinate, common nasal meatus (↑) and vomeronasal organ (Vo) at the level of 3rd transverse ruga of the hard palate. C. Median

nasal septum (M), dorsal nasal turbinate (D), dorsal (V1) and ventral (V2) scrolls of ventral nasal turbinate and common nasal meatus

(↑) at the level of 6thtransverse ruga of the hard palate. D. Dorsal nasal turbinate (D), common nasal meatus (↑), dorsal (V1) and ventral

(V2) scrolls of ventral nasal turbinate caudal to 1st premolar tooth level. E. Sinus in dorsal nasal turbinate (D) caudal to 4th premolar

tooth level. F. Ethmoturbinates (E) caudal to 1st molar tooth level
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The ventral nasal turbinate in pig was divided into

dorsal and ventral scrolls (Figs. 2 B-D). The dorsal scroll

had one and a half turn and was devoid of sinus whereas,

the ventral scroll had one and a quarter turn and it was

also devoid of conchal sinus. However, it has been

reported that the dorsal scroll had two complete turns

which enclosed double sinus and the ventral scroll had

one complete turn enclosing its own sinus in Gaddi sheep

(Sharma et al., 1989; Ganganaik et al., 2004), goat (Singh

et al., 1992) and buffalo (Dhingra and Kumar, 1978). In

contrast, the dorsal scroll had two turns and the ventral

scroll had 1½turn in goat (Gupta et al., 1992), 2½ turns

in ventral scroll in ox (Nickel et al., 1979) whereas, the

dorsal scroll had 2 ½ turns and the ventral scroll had its

own sinus in yak (Sharma and Gupta, 1991).

The ethmoidal labyrinths (Figs. 1 A, B; 2 F)

comprised of 13 ethmoturbinates that included well-

developed seven endoturbinates and poorly developed 5-

6 ectoturbinates. In dog, four endoturbinates and six

ectoturbinates have been reported (Miller et al., 1964).

The ethmoidal labyrinth consisted of 5-6 endoturbinates,

which had shelf like arrangements and 9-10 ectoturbinates

which had paper like scrolls in goat (Singh et al., 1992).

Endoturbinates and ectoturbinates were five and six in

Gaddi sheep (Sharma et al., 1989), four and 12 in Gaddi

goat (Gupta et al., 1992), 5-6 and 9-10 in goat (Singh et
al., 1992), 15 and 4 in yak (Sharma and Gupta, 1991),

five and six in sheep (Ganganaik et al., 2004) and six and

eight in buffalo calves (Ganganaik et al., 2009),

respectively.

The dorsal nasal meatus was a narrow passage

between the roof of the nasal cavity and the dorsal

turbinate in pig (Fig. 1 A). It extended caudally from the

level of cribriform plate of ethmoid bone and rostrally

merged with the middle nasal meatus as reported in goat

(Singh et al., 1992), ruminants (Nickel et al., 1979), dog

(Miller et al., 1964), yak (Sharma and Gupta, 1991),

sheep (Ganganaik et al., 2004) and buffaloes (Dhingra

and Kumar, 1978). However, Dhingra and Kumar (1978)

reported that the dorsal nasal meatus rostrally opened into

the vestibule in buffalo.

The middle nasal meatus in pig passed between the

dorsal and ventral nasal turbinates (Fig. 1 A). It extended

rostrally and merged with dorsal nasal meatus to open

exteriorly and caudally to the level of 2nd molar tooth. It

was divided into dorsal and ventral limbs at the level of

the 1st molar tooth. Similar findings had been reported in

buffaloes (Dhingra and Kumar, 1978), goat (Singh et al.,
1992) and sheep (Ganganaik et al., 2004). However, the

division into dorsal and ventral limb of this meatus in dog

was not appreciable (Nickel et al., 1979). It was divided

into dorsal and ventral limbs at the level of 2nd or 3rd cheek

tooth in Gaddi sheep (Sharma et al., 1989), Gaddi goat

(Gupta et al., 1992). The ventral nasal meatus in this

study was the largest and extended between ventral nasal

concha and floor of the nasal cavity (Fig. 1 A) as observed

in Gaddi sheep (Sharma et al., 1989), Gaddi goat (Sharma

and Gupta, 1991), sheep (Ganganaik et al., 2004).

The common nasal meatus extended from the

vestibule to the choana (Figs. 2C, D). It was bound

dorsally by roof of the nasal cavity, ventrally by floor of

nasal cavity where it became wider; laterally by the nasal

turbinates and meatuses and medially by median nasal

septum. Similar observations have been reported in sheep

(Sharma et al., 1989; Ganganaik et al., 2004), goat

(Gupta et al., 1992; Singh et al., 1992), buffaloes

(Dhingra and Kumar, 1978) and dog (Miller et al., 1964).

The ethmoidal meatuses were slit like passages between

endoturbinates in this study as also reported in ruminants

(Sisson, 1975), buffalo (Dhingra and Kumar, 1978), sheep

(Ganganaik et al., 2004) and dog (Miller et al., 1964).
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