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Histology of Impacted Wisdom Teeth in  Lower Jaw in 
Young Patients  Evaluated  by  3D Imaging in Kirkuk City

ABSTRACT
Introduction: Third molars, also known as wisdom teeth, is the most distal 
(posterior) of the three molars found in each quadrant of the human dentition. 
Tooth impaction is a pathological condition in which a tooth is unable or 
unwilling to erupt into its normal functioning position. Dental treatment can 
help with this issue. 
Aim of study: The current study aims to describe the histology of wisdom 
teeth in the adult patients in Kirkuk city.
Materials and methods: Fifty patients with impacted wisdom teeth in lower 
jaw, with age ranging from (17–25) years were taken from dental specialized 
centers and from private clinics in Kirkuk city during the period from 
September 2021 to March  2022. An informed permission was obtained from 
the Kirkuk health directorate to perform this study. 
      All the patients with impaction and full dentition without missing teeth are 
included in age range , and above the age 25 years were excluded from this 
study. The patients with trauma, cysts and tumor are also excluded. 
After taking a panoramic tomograph for patients, evaluation of the impacted 
wisdom teeth begin for all the cases which were 50 cases, firstly determine the 
number of wisdom teeth impacted in the lower arch  either in left or right. 
The 27 of patients (54 %) was female while the male was 23 patients (46%). 
     In all 50 samples there were 22% of cases which is 11  patient have one 
wisdom tooth impacted. 
The 78% of cases which are 39 patients of the samples with two teeth 
impaction. 
     This study targets the patients who are between the ages (17-25)  with  
impacted lower wisdom teeth living in the Kirkuk city, Iraq. The mean age, 
when diagnosed, was 21.84  years old.  In this study, clinical data were 
collected from the specialized  dental center in kirkuk , which has a policy of 
using DPT for all new patients with impacted 3M. 
      Anatomy of Dental Structure 
   A layer of enamel of varying thickness covers the crown of the tooth. It is 
almost entirely composed of apatite crystals with a calcium phosphate filling. 
Calcium phosphate is also primarily responsible for dentine hardness. The 
enamel layer crystals are all elongated and arranged with their ends toward the 
enamel's surface. Enamel is replaced around the root of the tooth by cementum 
(the cement), another bonelike material that holds the tooth firmly in the jaw 
socket. However, there is a layer of tissue called the periodontal membrane that 
exists between the bone of the jaw and the cementum layer and is in contact 
with the tissues of the gums and the pulp cavity. Incisor and canine teeth have a 
single root, premolars have two roots, and molars have three roots.
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Introduction:
     Third molars, also known as wisdom 

teeth, are the most distal (posterior) of 

the three molars found in each quadrant 

of the human dentition. Tooth 

impaction is a pathological condition in 

which a tooth is unable or unwilling to 

erupt into its normal functioning 

position. Dental treatment can help with 

this issue. (1)

      They usually appear between the 

ages of 17 and 25years. Third molars 

should ideally erupt and be properly 

aligned with the rest of the teeth. 

However, these third molars are 

frequently misaligned, which can result 

in crowding of the teeth, damage to 

adjacent teeth, and, in rare cases, cystic 

pathology or root resorption. (2) 

      Tooth impaction is one of the most 

common tooth position abnormalities, 

An impacted tooth (dens retens) is a 

tooth with a fully formed root that has 

completed development but is partially 

or completely covered by hard and/or 

soft tissues because it is outside of the 

physiological process of eruption. (3)

     The surgical removal of impacted 

wisdom teeth is a routine procedure in a 

dental surgery. In published studies, the 

prevalence of impacted teeth ranged 

from 6.9 to 76.6 percent.  Third molars 

are the most commonly impacted teeth, 

especially in the mandible.  They, along 

with the maxillary canine and 

mandibular second premolar, are 

among the most commonly impacted 

teeth.(4) 

       There are two types of third molar 

impaction causes: general and local. (5)  

The phenomenon of impaction has 

become more prevalent in recent 

decades. This trend appears to be 

explained by an increasing level of 

hygiene, as well as less frequent tooth 

loss and the influence of a lack of 

physiological tooth attrition due to 

dietary changes. The genetic etiology of 

third molar impaction is important in 

the odontogenesis process. (6) 

Aim of the study 

   The current study aims to describe the 

architectural histology of wisdom teeth 

in the young patients in Kirkuk city.
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Objective of the study 

1- The objective of this meta-analysis 

was to evaluate the histology of third 

molar (3M) impaction in Kirkuk city in 

individuals 17 years, from both sexes, 

who had undergone oral three 

dimensional  radiography.

2- To describe the histological 

structures of the impacted teeth. 

Anatomy of Dental Structure 

   A layer of enamel of varying 

thickness covers the crown of the tooth. 

It is almost entirely composed of apatite 

crystals with a calcium phosphate 

filling. Calcium phosphate is also 

primarily responsible for dentine 

hardness. The enamel layer crystals are 

all elongated and arranged with their 

ends toward the enamel's surface. 

Enamel is replaced around the root of 

the tooth by cementum (the cement), 

another bonelike material that holds the 

tooth firmly in the jaw socket. 

However, there is a layer of tissue 

called the periodontal membrane that 

exists between the bone of the jaw and 

the cementum layer and is in contact 

with the tissues of the gums and the 

pulp cavity. Incisor and canine teeth 

have a single root, premolars have two 

roots, and molars have three roots. (7)

Morphology-Histology of Teeth 

The tooth consist of 2 Parts : Crown 

and  Root:  

1) Anatomical root: The portion of a 

tooth covered by cementum  

2) Material and method

     Fifty patients with impacted wisdom 

teeth in lower arch, with age ranging 

from (17–25) years were taken from 

dental specialized centers and from 

private clinics in Kirkuk city during the 

period from September 2021 to March  

2022. An informed permission was 

obtained from the Kirkuk health 

directorate to perform this study. 

All the patients with impaction are 

included in range age, and above the 

age 25 years were excluded from this 

study.          

   Extraction of the Impacted Wisdom 
Tooth. 

          The selected teeth were 

anesthetized with a dental syringe 

containing Lidocaine solution when 

nerve block and infiltration was 
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performed in order to study the 

histological components of the 

impacted wisdom tooth. 

The extracted tooth was kept in a 

formalin-filled tube until it was 

transported to the laboratory for 

sectioning                                                              

Preparation of Decalcified Tooth 

Sections for Light Microscopy 

1. Fixation of the Specimen. 

        Immediately after removal of the 

specimen, it was placed in a fixing 

solution in 10 percent neutral buffered 

formalin. 

2. Decalcification 

       Teeth tissue contains very firm 

calcium deposits that, due to the 

difference in densities between calcium 

and paraffin, may not section properly 

with paraffin embedding. The  material 

used for decalcification in this study is 

Hydrochloric acid for 5 days with 37%. 

3. Dehydration of the Specimen. 

Since the specimen must be completely 

infiltrated with the paraffin that was 

embedded in and infiltrated with some 

substance that is miscible with paraffin.  

4.  Clearing of the Specimen. 

The clearing was done to remove the 

alcohol from the tissue while also 

allowing fluid that easily mixes with 

paraffin to permeate.  

The results: 

     After taking a cone beam computed 

tomography for patient, evaluation of 

the impacted wisdom teeth begin for all 

the cases which were 50 cases, firstly 

determine the age of the samples for the 

females range from 17 to 24 and for the 

males range from 18 to 25. The mean 

age for all the samples was 21.84 .  

Secondly  determine the number of 

wisdom teeth impacted in the lower 

arch  either in left or right. 

The 27 of patients (54 %) was female 

while the male was 23 patients (46%). 

Figure 1 the percentage of the patients( 
1 male, 2 female). 

The histological study done by 
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sectioning with ground and decalcified 

section 

and different planes as the following: 

1. longitudinal mesiodistal section, 

viewed from the Buccal view in 

posterior teeth.(figure 2) 

2. horizontal sections through the 

crown,  section viewed from Occlusal 

view. 

3. horizontal sections through the roots 

in the cervical line. 

4. horizontal section through the roots 

in the mid of the roots. 

After studying the tooth under 

microscope there was the following 

structures: 

1.Enamel  2. Dentine  3. Pulp (see the 

figure which is longitudinal section of a 

tooth).                 

1.The Enamel. 

     Only ground sections of enamel 

were examined under the light 

microscope. 

1. The Enamel Consist of the Following 

Structures :  (figure 3) 

   1. Enamel Rods  2. Retzius' Striae   3. 

Enamel Lamellae  4. Tufts Enamel  

   5. Enamel  6. Enamel with Gnarled   

7. Hunter–Schreger Bands                                                                   

Figure (2): longitudinal section of 

tooth(H&E. X4) 

Figure (3): a section of enamel. A. 

dentino-enamel junction B. enamel 
lamella C. dentine  (H&E  X40). 

2.  The Dentin. 

     Dentin is a mineralized tissue that 

forms the bulk of the tooth.  

Dentin Classification:  Primary and 

Secondary Dentin.(figure 4) 

Dentinoenamel Junction 

        The junction between dentin and 
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enamel, termed dentinoenamel junction, 

was scalloped.  

Figure (4): The primary & secondary 
dentine. A. primary dentine B. 
secondary dentine (H&E. X4). 
3. The Dental Pulp 

      Pulp was the only soft tissue 

component of teeth, found in the center 

within a space in the dentin called pulp 

cavity. (figure 5)  

4. Zones of the Pulp. 

     There were four recognizable areas 

or zones in the pulp. Starting from the 

periphery (dentinal side), these were: 

1. The odontogenic  2. Cell-free zone  

3. The cell-rich zone 4. The pulp core        

4. The Cementum.  

                                      

Figure (5): The dental pulp (cross 
section H&E X4). 
The Cementum: 

Cementum was a thin mineralized 

tissue that covered the roots of teeth. It 

served as an attachment for the 

periodontal ligament fibers, thereby 

helping to hold the teeth in their 

sockets. It was avascular and 

noninnervated. The thickness of 

cementum gradually increased from the 

cervical line to the apical region. It 

could be studied using ground sections 

or decalcified sections.(figure 6) 

Figure (6): Longitudinal section of the 

cementum (H&E  X4). 



The Medical Journal Of Tikrit University (2022) 28 (1): 43-52

49

Discussion:

     This  study targets the patients 

between the ages (17-25)  with  

impacted lower wisdom teeth living in 

the Kirkuk city, Iraq. The mean age, 

when diagnosed, was 21.84  years old.  

In this study, clinical data were 

collected from the specialized  dental 

center in kirkuk , which has a policy of 

using DPT for all new patients with 

impacted 3M. 

     The present description is in 

agreement with description of Som PM 

et al.(8) 

 That stated dentin, like enamel, was 

avascular, and its substructure was a 

collection of minute channels called 

dentinal tubules that carry cytoplasmic 

extensions of the progenitor 

odontoblasts and run the length of the 

dentin thickness. The main component 

within the dentinal tubules was the 

odontoblastic processes, which may 

extend to the dentinoenamel junction in 

some cases.(9) 

While linear defects were thought to be 

nonspecific stress markers, this agrees 

with Mcgrath K et al.(10) 

In addition, incremental lines might be 

seen in the dentin. Von Ebner's lines 

were daily short-period lines in the 

dentin, this is the same finding in(11) 

From the pulp, a network of channels 

radiated outward toward the Dentino-

Enamel Junction (DEJ) and cementum. 

The density and diameter of tubules 

were lowest at the DEJ and rise as they 

got closer to the pulp, this agrees with 

Arola  et al.(12) 

Coronal dentin cracks tended to be 

perpendicular to the tubules, this agrees 

with Maghami et al.(13)

     Ameloblast differentiation and 

secretion was not consistent, which 

produced incremental markings in the 

form of cross striations and Retzius 

lines. Cross striations occurred at a rate 

that corresponded to a circadian 

rhythm. This agrees with Xie  et al. and 

Papakyrikos  et al.(14,15) 

  

    Studies showing the bilateral and 

unilateral occurrences of impacted third 

molars are very rare. Dachi and 

Howells(16) found that unilateral and 



The Medical Journal Of Tikrit University (2022) 28 (1): 43-52

50

bilateral impactions of third molars 

occurred with almost equal frequency. 

In our study, we found that the 

frequency of bilateral impaction is a 

little higher than unilateral impaction. 

Quek et al.(17) also mentioned that 

bilateral occurrence of third molars was 

more common than unilateral 

impactions in their study.

Conclusion & Recommendation:

No histological difference in wisdom 

teeth structure between male and 

female. 

Many pathologies were  associated with 

impaction of wisdom teeth. 

Recommendation   

    Farther study to include impaction of 

maxilla in the study plus the study of 

mandibular impaction. 

Increase the range of age to study the 

eruption of wisdom teeth. 

Extend the range of age in the future 

study to include beyond than 25 years 

old to see the impaction in older 

patients. 

Extend the study to include upper jaw 

in addition to lower jaw to see the 

anatomical positions of the impacted 

wisdom teeth. 

Widening the study to include the 

causes of impaction in both male and 

female, and find best ways to avoid the 

impaction that is related to 

physiological causes of impaction. 
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