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• The morphology of anatomical crown in terms of size, shape and 
contour often reflects the internal anatomy of the pulp chamber 
space. 

• Similarly, the external outline or morphology of individual roots 
reflects the intraradicular anatomy.

• Knowledge of the morphology and anatomy of pulp is important for 
restorative and endodontic treatment procedures

Introduction



• Wide variations exist in the intraradicular anatomy or the root canals. 

• Various classification systems have been put forth to improve the 
understanding of the root canal configuration



VERTUCCI’S CLASSIFICATION



1. Type I: A single canal extends from the pulp chamber to the apex.
2. Type II: Two separate canals leave the pulp chamber and join short of the apex to

form one canal.
3. Type III: One canal leaves the pulp chamber, divides into two in the root and

then merges to exist as one canal.
4. Type IV: Two separate and distinct canals extend from the pulp chamber to the

apex.
5. Type V: One canal leaves the pulp chamber and divides short of the apex into

two separate and distinct canals with separate apical foramina.
6. Type VI: Two separate canals leave the pulp chamber, merge in the body of the

root and redivide short of the apex as two distinct canals.
7. Type VII: One canal leaves the pulp chamber, divides and then rejoins within the

body of the root and finally redivides into two distinct canals short of the apex.
8. Type VIII: Three separate and distinct canals extend from the pulp chamber to

the apex. and taper towards the apex. There is no demarcation between the pulp
chamber and the root canal.







• The pulp chambers in deciduous teeth are relatively larger than their 
permanent counterparts. 

• They have certain common features as follows:

1. Deciduous teeth exhibit great variation in size and location.

2. Pulp horns are closer to the outer surface

3. The mesial pulp horn is located higher when compared with other 
pulp horns.

4. There is usually a pulp horn under each cusp.

MORPHOLOGY OF PULP CHAMBERS ANDCANALS IN DECIDUOUS 
TEETH



• DECIDUOUS INCISORS AND CANINES

• The morphology of the pulp chambers and canals follows  the outline 
of the tooth. 

• The deciduous incisors and canines have a single root canal. 

• The chamber is larger than in permanent teeth, with pointed pulp 
horns. 

• The root canals are wider in the coronal aspect and taper towards the 
apex.

• There is no demarcation between the pulp chamber and the root 
canal



• DECIDUOUS MOLARS

• Deciduous molars have four root canals in each tooth.

• The maxillary deciduous molars have two canals in the mesial root, 
accounting for four in total, and the mandibular deciduous molars 
have two canals in each of the two roots. 

• The pulp chamber is very close to the coronal surface and the 
furcation area. 

• Care should be taken during restorative procedures



• Maxillary central incisor

1. Intracoronal anatomy
The pulp chamber is broader from mesial to distal 
direction than from the facial to palatal direction, 
following the external contour of the crown.
Two or three slender extensions of pulp tissue 
form pulp horns, usually towards incisal edges, in 
young teeth.



Intraradicular anatomy
(a) The coronal pulp space converges towards the neck of the 
tooth and continues into the root. The central incisor usually 
contains a single root canal; rarely, it may contain more than 
one canal. 
(b)The dimensions of the root are wider labiopalatally than in 
the mesiodistal direction.
(c) The pulp canal is a tubular structure which is wide near the 
coronal region and narrows down to a circular or oval-shaped 
apical foramen.
(d) The shape of the root canal at various levels are as follows:
• Cervical: Wider in the mesiodistal dimension
• Midroot: Ovoid
• Apical third: Round



• Maxillary lateral incisor

• Intracoronal anatomy

• (a) The anatomy is similar to that of a central incisor but of smaller 
dimensions.

• (b) Pulp horns may or may not be present.

• (c) The mesial and distal surface margins converge and narrow down 
towards the cervical region more when compared with the central 
incisor



Intraradicular anatomy
(a) The root canal begins at the orifice in a
small triangular form and ends in a 
circular or oval-shaped apical foramen.
(b) Similar to central incisor, there may be 
more than one canal in about less than 
5%of people; if there are two canals, they 
are placed in the labiopalatal direction.
(c) The shape of the root canal at various 
levels is as follows:
• Cervical: Wider in the labiopalatal
dimension
• Midroot: Ovoid
• Apical third: Generally round and 
gradually
curved



• Maxillary canine

Intracoronal pulp space
(a) The crown is wider in 
dimension in the labiopalatal
direction, and the pulp space 
follows this feature.
(b) Pulpal extensions to form 
pulp horns are absent. The 
large pulp space constricts to 
have an oval configuration, 
which continues
into the root.



• Intraradicular anatomy

(a) The maxillary canine has a single root. It is the longest and largest of all teeth.

(b) The canal space begins in an oval form and continues in the same way till the 
root apex.

The space narrows down near the apical region.

(c) A gentle buccal curvature of the root outline is a common occurrence at the 
apex, which makes the internal canal also curved near the apex

• The shape of the root canal at various levels is as follows:

• • Cervical: Wider in the mesiodistal dimension

• • Midroot: Ovoid

• • Apical third: Round



Maxillary first premolar

Intracoronal anatomy

• (a) The tooth has two cuspal eminences, buccal

and palatal, with a hexagonal crown form. The buccal pulp 
horn is higher than the palatal pulp horn.

• (b) The pulp space in the crown of premolar is

wider in the buccolingual direction and is

kidney-shaped in cross-section.

• (c) The space does not constrict much near the

cervical part as there are two separate roots

and two canals.



• Intraradicular anatomy

• (a) The anatomy follows the external outline form of the two slender 
roots separately.

• (b) The palatal canal is relatively larger in dimension

than the buccal canal.

• (c) There is a possibility of three canals occurring,

with one in the palatal root and two in

the buccal root.

• (d) The root canals show a curvature towards

the buccal aspect as they follow the root

outline.

• (e) The shape of the root canal at various levels

is as follows:

• Cervical: Very wide buccolingually



Sections of 

Maxillary first premolar



• Sections of maxillary second premolar



• Intracoronal anatomy

• The crown has a large dimensional 
pulp space from the buccal to the 
lingual direction with four cuspal 
prominences (mesiobuccal, 
distobuccal, mesiopalatal, 
distopalatal). Extra cusp on the 
mesiopalatal cusp is called the 
cusp of Carabelli.

• The shape of the chamber is 
rhomboidal because of the 
external contour of the crown.

• The coronal pulp space is 
continuous with root canal at the 
level of the floor of the pulp 
chamber, near the area of division 
of the root known as the furcation 
area.

Permanent maxillary first molar



• Intraradicular anatomy

• There are usually three roots (palatal, 
mesiobuccal and distobuccal).

• The intraradicular pulp anatomy depends 
on the number of canals, as a second 
canal in the mesiobuccal root is a 
common occurrence.

• Palatal root is the largest and has a single 
palatal canal; more than one canal can 
occur in palatal root. The distobuccal root 
can also have more than one canal.

• The shape of the root canal at various 
levels is as follows:

• Cervical: Triangular

• Apical third: Round

•



• Intracoronal anatomy
• It appears identical to 

maxillary first molar.
• Three or four cusps are 

present.
• The crown form, which 

dictates the pulp space 
anatomy, may be 
rhomboidal or a 
triangle with rounded 
edges.

Permanent maxillary second molar



• Intraradicular anatomy

• The maxillary second molar has 
three roots but they converge 
more towards each other than 
the maxillary first molar. This 
convergence causes curvature 
of the root canals.

• The number of canals varies 
from two to four, with three 
canals occurring more 
commonly.

• The shape of the root canal at 
various levels is as follows:

• Cervical: Triangular

• Apical third: Round



• Large variation is seen 
both in the intracoronal
and intraradicular
anatomy because of the 
shape, size, number of 
cusps and roots and the 
spatial orientation of 
roots.

• The tooth has two to 
four cusps; the 
intracoronal anatomy 
depends on the number 
of cusps.

Permanent maxillary third molar



• Three roots and three canals is a common occurrence.

• The root can exhibit curvature of different nature.

• The intracoronal and intraradicular anatomy of maxillary third molar 
cannot be generalised.



Permanent mandibular central incisor



Permanent mandibular lateral incisor



Permanent mandibular canine



Permanent mandibular first premolar



Permanent mandibular second premolar



Permanent mandibular first molar



Permanent mandibular second molar



Permanent mandibular third molar


