
 

Dental Pulp 

Is a vascular mesenchymal connective tissue, occupies the cavity in the 

center of the tooth with rigid dentinal walls. The pulp organ can be 

distinguished into coronal pulp and radicular pulp. It is surrounded by 

dentin on all sides except the apical foramen and accessory pulp canal 

opening where it communicate with periodontal soft tissue.  Each 

individual has 52 pulp organs out of which 20 are present in the primary 

teeth and, and 32 in the permanent teeth. The number of horns present in 

coronal pulp depends on the No. of cusps present. The incisor pulp organs 

are 3-4time smaller than molar pulp organ. The pulp horns gradually 

recede with age. Cells of the pulp convert to odontoblasts that form 

secondary and reparative dentin at the required site, for example, adjacent 

to carious dentin, cavity preparation, attrition, etc. 

 

Cavity of the pulp and pulp organ  

The cavity of the pulp can be divided into 2 parts: 

1. Coronal pulp                                  

2. Radicular pulp or root canal. 

 

Coronal pulp 
Coronal pulp is that part of pulp remains in the crown. There are six 

surface in the coronal pulp, (occlusal) or roof pulp, floor, mesial, distal, 

buccal, and lingual or palatal. The No. of the horns are sames as that of 

cusps. 

Radicular Pulp 
The pulp that remains in the root. Anterior have single and posterior teeth 

have multiple branches of pulp in the pulp canals of the root. 

Radicular pulps are not always straight. They vary in size, shape and No. 

They are connected with apical foramen accessory canals. During root 

formation the apical opening is wide open limited by an epithelial 

diaphragm. Then more dentin is formed the apical foramen and pulp 

canal become narrower. 

 

 

 

 



Apical Foramen 
In the maxillary teeth, apical foramen is wider (average 0.4mm in 

diameter) than in mandibular teeth (average 0.3mm in diameter). The 

shape and the location of the apical foramen undergo changes due to 

functional influences on the teeth. A tooth may migrate mesially, causing 

the apex to tilt in the opposite direction. Occasionally the apical foramen 

is situated on the lateral side of the root, evening cases where the tooth is 

straight, sometimes there are two or more foramina separated by dentin 

and cementum, or by cementum only. 

 

Accessory Canals 
These are extra root canals, besides the main canal, which connect pulp 

with periodontal tissues. They may be present any where along the root 

but are most numerous in the apical third. They may spread infection both 

ways from the pulp to the ligament and vice versa. They usually develop 

in  

1. areas of premature loss of cells of root sheath (which initiated 

formation of odontoblast that form dentin. 

2. Lateral canal may developed if the developing root comes in contact 

with a blood vessel as the dentin incircles the blood vessel and a lateral or 

accessory canal is formed. 

 

Development of pulp 
Dental papilla which is ectomesenchymal in origin, condensed subjacent 

to E. organ as primitive pulp. Gradually the E. organ grows and dental 

papilla is enclosed in their central portion. The outer shape of the dental 

papilla determine the future shape of the   tooth whether it is molar or 

canine. The cells of the dental papilla are called pulp after D. formed 

around them. 

Basic Structure of Pulp 

Dental pulp is a connective, soft in nature. Two distinct regions are 

present in the pulp central region, and the peripheral region. 

Central pulp core region is in both the coronal as well as in the radicular 

pulp. Major blood vessels and nerves of the pulp are present in this 

region.  

 



Peripheral Region 

Three zones are present in this region, these are as follows: 

1. Odontoblastic zone or the dentin forming. 

2. Cell-free zone or zone of weil. 

3. Cell rich zone. 

Odontoblastic zone: odntoblasts are dentin forming zone, found near the 

pulp surface. 

 

Cell-free zone or zone of weil: A cell free zone is a space found below 

the odontoblast zone. During the development of a tooth, odontoblast 

may move toward the pulp in this zone. In functional teeth, there may be 

limited movement of the odontoblasts in this zone. 

 

Cell rich zone: It is present below the cells free zone or outer to the 

central region. Mainly fibroblasts and undifferentiated mesenchymal cells 

are present in this zone, Usually ,shape of pulp cavity follows the general 

outline of the surrounding dentin of the individual tooth.  

 

Contents of the Pulp 

The soft tissue of the tooth, the pulp consists of cells and intercellular 

substance. 

 

Pulp Cells: 

1. Odontoblasts are the second most prominent cells in the pulp. These 

cells line the periphery of the pulp adjacent to the predentin. They are tall, 

columnar in the crown, become cuboidal in the middle of the root and 

flat, spindle-shaped near the apex of the tooth. 

Odontoblasts are approximately 5-7 micron in diameter and 25-45 micron 

in length. The cell bodies of the odontoblasts are columnar in appearance 

and contain large oval nuclei, which fill the basal part of the cell. Rough 

endoplasmic reticulum and Golgi apparatus are present in the cell body. 

This indicates an exchange of ions and small molecules. Odontoblasts 

that are in an active secretary phase have basophilic cytoplasm, 

prominent Golgi zones, numerous vesicles, endoplasmic reticulum, 

mitochondria, open faced nucleus with many nucleoli, and scattered 

chromatin and lysosomes. Each cell gives off one main and several 

smaller cytoplasmic processes that extend into the dentin. 



The main process called odontoblastic process. 

2. Fibroblasts 

Fibroblasts are  cells found in greatest amount in pulp tissue. The 

function of fibroblast is to form and maintain the collagen fibers and 

ground substance throughout the life of the pulp. The fibroblasts have 

capacity of ingestion and degradation of collagen fibers and ground 

substance. In case of young teeth, the fibroblasts have abundant 

cytoplasm and organelles and are active in protein synthesis. The 

fibroblasts are stellate-shaped cells having extensive processes that 

communicate with the processes of the other pulp fibroblasts to form a 

syncytium (which a multinucleate mass of protoplasm produced by the 

merging of cells). 

In older pulp, the fibroblasts appears spindle or round shaped with short 

processes and few cytoplasmic organelles. Fibroblasts help in the 

inflammatory and healing process by secretion of growth factors, 

cytokines, colony stimulating factors, FGF-2 and VEGF. 

 

3. Undifferentiated Mesenchymal Cells 

They are polyhedral shaped cell larger than the fibroblasts, having a large 

oval staining centrally placed with peripheral processes. They are the 

primary cell in the pulp, found mostly in cell rich zone. They are capable 

of differentiating into microphage, odontoblast or fibroblast. They 

decrease in No. as age increase. They found also along B.V. 

  

4. Defense Cells 

They include mast, plasma cells, histocytes or macrophage. In addition, 

vascular cells as neutrophils, eosinophils, basophils, lymphocytes and 

monocytes. These vascular cells emigrate from the blood vessels and 

developed a characteristic response to inflammation.  

Mast Cells: These cells are found in huge No. along blood vessels in an 

inflamed pulp. They have a small round nucleus and granular cytoplasm. 

Plasma Cells: These cells are seen during inflammation of the pulp. They 

are responsible for production of antibodies. 

5. Other cells of dental pulp: 

Dendiretic cells capture foreign antigen and present it to T-cell after 

processing, more abundant in areas affected by caries and attrition. 

 



Intercellular substance 

1. Fibers 

Types of fibers in the dental pulp 

A. Procollagenious or reticular or argyrophllic or Korff's fibers. 

B. Collagenous fibers. 

In the early stage of development the fibers are mostly procollagen in 

nature. With advancing age, they become more collagenous. 

The collagen fibers found in the pulp are basically type I and III. 

2. Ground Substance 

The ground substance is composed of mucopolysaccharides, 

glycosaminoglycans, glycoprotein and water, Chondrotin A,B and 

hyaluronic acids are also present in the ground substance. Their 

appearance varies from finely granular to fibrillar or denser in some area. 

Vasculature of Pulp: 

Blood vessels enter the pulp through the apical foramen in the connective 

tissue core  of the pulp. Terminal capillaries, these are branches of small 

of vessels present mostly coronal pulp and in pulp horns. 

Terminal capillaries and venules anastomosis deep to odontoblasts layer 

provide nutrient, oxygen for cellular metabolism and remove by product 

of cellular metabolism. 

Capillary loops are dense in coronal than in radicular pulp, Fenestrate 

capillaries with small pores are present, allow for rapid outward transport 

of substance into extracellular space. Arterio- venous and venous- venous 

shunts are present for rapid transfer of blood arteriovenous shunt and 

fenestrate capillaries function reducing interstitial pressure in the pulp 

during inflammation.       

     

Function of the Pulp 
The pulp is a soft vital tissue of the tooth that performs following 

functions: 

1. Inductive:  

a) The basic function of the pulp primordium is to interact with cells of 

the oral epithelium, interaction leads to the formation of dental lamina 

and enamel organ. 

b) To determine the sharp of each tooth, the pulp primordium interacts 

with the developing enamel organ. 



c) Therefore in the development of the tooth the pulp precursor has an 

important role to play. 

 2. Formative: 
a) The function of pulp is the formation of dentin organic matrix, which 

surround and protects the pulp. 

b)By the development of odontoblastic process the dentin is formed at the 

pulp- predentin border along the tubule wall. 

3. Nutritive: The dentin is nourished by the pulp through odontoblast 

and their processes and by rich vascularity of the pulp. 

4. Protective or sensory nerves present in tooth respond to stimuli 

such as heat, cold, pressure, chemical agents and operative procedure by 

producing pain. 

5. Reparative or defensive 

a) The pulp has very good reparative properties. 

b) The pulp organ responds to all types of irritation like bacteria, 

mechanical, thermal and chemical, by producing reparative dentin and 

mineralization of the affected dentinal tubules. 

c) The pulp has macrophage, neutrophil, monocyte, lymphocyte, mast 

cells and plasma cells, all of which help in the repair process of pulp. 

d) When irritation is mild, hyperemia will be mild leading to repair. 

Pulp Stones 

Pulp stones or denticles are calcified shiny nodular masses that occur 

either single or multiple in No. within the coronal pulp and radicular pulp. 

They are present in embedded unerupted teeth or in functional teeth. 

Pulp stones classified according to their histological structure into true 

and false. 

True stone the structure of true pulp stone is similar to dentin, as they 

possessdentinal tubules and odontoblastic processes and may show 

surrounding odontoblasts. They are comparatively rare and mostly 

located in the apical third of the root. 

True pulp stone are caused due to inclusions of the remnants of the 

epithelial root sheath present within the pulp. These epithelial remnants 

induced ectomesenchymal  cells of the pulp to differentiate into 

odontoblast, which then secret dentin mass thereby forming true pulp 

stones. 

 

 



False Pulp Stones or Denticles   

False pulp stones are calcified masses that do not exhibits dentinal 

tubules. They are seen as a calcified mass having concentric layers of 

hard tissue. It is believed that usually these calcification within a bundle 

of collagen fibers. 

 

According  to its relation to D., pulp stone classified into: 

1. Attached P.S.  

 2. Embedded P.S. 

3. Free P.S. 

Regressive Changes (Aging) 

Cell Changes 

In the aging pulp, the cells are present in lesser No. They characterized by 

decrease in the No. and size of cytoplasmic organelles. 

Fibrosis 

In aging pulp fiber content increases and cellular content decrease. Fiber 

bundle arrange in random, more diffused fashion in the coronal pulp. 

Decrease in vascularity exist with aging pulp.  

      

 

 

  

 

 


