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Introduction 

Healthy gingiva which consists of the 

keratinized mucosa that covers the teeth and the 

alveolar bone, should have a pale or salmon 

pink color, and it is separated from dark red,  

non-keratinized alveolar mucosa by a small 

groove known as the mucogingival junction1. 

Abstract 

Aim: To identify mean keratinized gingival width in anterior maxilla and examine its relationship 

with tooth shape in a sample of Egyptian females. 

Material & Methods: This cross-sectional study was conducted on a total number of 85 adult 

female patients between ages 18 and 40 attending the outpatient clinic of Oral Medicine, 

Periodontology and Oral Diagnosis Department, Faculty of Dentistry, Ain Shams University from 

December 2022 till January 2023. Keratinized gingival width related to upper central incisors, and 

dimensions of upper central incisors were measured using University of California periodontal 

probe. 

Results: Mean age of the sample was (27.19 ± 6.22) years. Mean Keratinized gingival height was 

(5.16 ± 1.39) mm. Mean crown length was (8.56 ± 1.05) mm. Mean crown width was (8.09 ± 0.70) 

mm. There was a weak positive correlation between Keratinized gingiva and square teeth. 

Conclusion: There is a weak positive relationship between keratinized gingival width and age, and 

a weak positive relationship between keratinized gingival width and square teeth in Egyptian 

females. 
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The gingiva is divided further into free 

marginal, and attached gingiva; free gingiva 

constitutes the movable, most coronal portion 

of the tissue while attached gingiva is the 

immovable portion that extends to the 

mucogingival junction. In some cases, a 

shallow groove named the gingival groove is 

located 1–2 mm apical and parallel to the 

gingival margin, separating the free from the 

attached gingiva2,3. 

The term “periodontal biotype” was first 

introduced in 1989, and described as two 

different categories, the thin- scalloped and 

thick biotypes4. Many scientists have studied 

periodontal biotypes and proposed various 

classifications over the years, in 1993 the term 

“periodontal morphotype” was introduced and 

studies showed that more recession is likely to 

occur in thin periodontal biotype5. Thick gums 

were described as dense and fibrous in 

appearance while thin ones were described as 

more brittle and almost transparent6. It was 

noted that in spite of the many researches done, 

the two categories of periodontal biotype were 

still quite extreme and most patients showed an 

intermediate clinical appearance, making 

diagnosis quite challenging7.  

Finally, the World Workshop of 

Periodontology 2017, changed the term 

“Periodontal biotype” to “periodontal 

phenotype” and defined it as the genetically 

determined type of gingiva based on its shape, 

consistency, position, gingival thickness (GT), 

width of keratinized tissue and the alveolar 

process 8. 

The keratinized gingiva width is defined as 

the distance between the mucogingival junction 

and the gingival margin9. Although other 

authors stated that the width of the keratinized 

gingiva should be at least 2 mm to ensure 

periodontal health10, other authors have argued 

that adequate oral hygiene measures applied by 

the patient even if there is a lack of keratinized 

tissue, maintain periodontal health11. 

The dimensions of gingiva and different 

parts of the masticatory mucosa demonstrate 

considerable site and subject variability. They 

have become the subject of considerable 

interest in restorative and periodontics from 

both an epidemiologic, as well as a therapeutic 

point of view12. Many authors have concluded 

that gingival width and thickness differ not only 

among different individuals, but also at 

different intraoral sites in the same individual13 

with the most keratinized gingival width being 

present in upper anterior area particularly 

gingiva around the upper central incisor14.  

Careful measurement and consideration of 

keratinized gingival height is integral to 

treatment planning and prediction of possible 

treatment outcomes for all patients15.Therefore 

evaluating the prevalence of keratinized 

gingival in different populations and its 

possible correlation with other clinical 

parameters is of utmost importance. Several 

studies have been done over the years to 

evaluate the keratinized gingival width in other 
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populations and its correlation with other 

parameters such as gender and shape of 

teeth14,15,16,17,18,19,20  ; However, to the best of 

our knowledge no previous observational study 

evaluated the keratinized gingival width in the 

Egyptian population. The aim of this study was 

to identify mean keratinized gingival width in 

anterior maxilla and examine its relationship 

with age and crown ratio in a sample of 

Egyptian females.   

 

Materials and Methods 

Study design 

This study was conducted on a total 

number of 85 medically free adult female 

patients between ages 18 and 40 attending the 

outpatient clinic of Oral Medicine, 

Periodontology and Oral Diagnosis 

Department, Faculty of Dentistry, Ain Shams 

University from December 2022 till January 

2023 who had intact anterior dentition and had 

not undergone previous orthodontic treatment. 

This cross-sectional study followed 

guidelines of strengthening the reporting of 

observational studies in epidemiology 

(STROBE). The study was reviewed and 

approved by the Research Ethical Committee of 

the Faculty of Dentistry at Ain Shams 

University (approval Number: FDASU-Rec 

IM122107, approval Date: 22/12/21). A written 

informed consent form was read, understood, 

and signed by all the participants. No selection 

bias was identified, and the sample was 

representative of the reference population. 

Intraoral Examination 

The keratinized gingival width related to 

upper central incisors was measured mid-

facially from the gingival of the sulcus to the 

mucogingival junction (MGJ) by University of 

California (UNC-15) periodontal probe (Figure 

1)

 

 

 

 

 

 

 

 

 

 
 

 
Tooth width & tooth height of maxillary 

central incisors were measured, average of both 

readings was taken (Figure 2a & Figure 2b). 

Ratio of Width/Height of maxillary central 

incisor was calculated21. The optimum 

Width/Height proportion of upper central 

incisors should be approximately 80 %; 

increasing the W/H ratio will lead to squarer 

 
Figure (1): Measurement of keratinized 

gingiva using UNC periodontal probe. 
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looking teeth, whereas decreasing it will give a 

longer tooth appear 

  

Figure 2a upper central incisor length measurement 

using UNC-15 periodontal probe 

Figure 2b upper central incisor width 

measurement using UNC-15 periodontal probe 

Statistical Analysis 

The mean and standard deviation values 

were calculated for quantitative data while 

frequencies were calculated for qualitative data. 

Fisher exact and Chi-square tests were used to 

determine the relationship between frequencies. 

The significance level was set at P ≤ 0.05. 

Statistical analysis was performed with IBM® 

SPSS® Statistics Version 20 for Windows. 

Spearman test was used to determine 

correlation. 

Results 

Among the 85 patients, the mean value of 

age was (27.19 ± 6.22) years. The mean value 

of crown length was (8.56 ± 1.05) mm. The 

mean value of crown width was (8.09 ± 0.70) 

mm. The mean value of Keratinized gingiva 

was (5.16 ± 1.39) mm. The mean value of W: L 

crown ratio was (95.65 ± 12.51). 

Table (1): The mean and SD of Age, Crown length, Crown width, Crown ratio and 

keratinized gingival width. 

.  *; significant (p<0.05)      ns; non-significant (p>0.05)  
 

Correlation between Keratinized gingiva and Age:  

There was a very poor positive correlation between Keratinized gingiva and Age with correlation 

coefficient 0.082, Sig.(2-tailed) 0.456, where increase in Age is accompanied by increase in keratinized 

gingiva (Figure 3). 

Variables 
 

Min Max Mean SD 

Age 18 years 39 years 27.19 years 6.22 

Crown length 7 mm 11 mm 8.56 mm 1.05 

Crown width 6 mm 10 mm 8.09 mm 0.70 

Keratinized gingival width 3 mm 10 mm 5.16 mm 1.39 

W: L crown ratio 70 % 128 % 95.65 % 12.51 
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Figure (3): Scatter plot representing correlation between Keratinized gingiva and Age 

 

 

Correlation between Keratinized gingiva and W: L crown ratio: 

There was a weak positive correlation between Keratinized gingiva and W: L crown ratio with 

correlation coefficient 0.183, Sig. (2 tailed) 0.093, where increase in W: L crown ratio is accompanied 

by increase in keratinized gingiva (Figure 4). 

 

 
Figure (4): Scatter plot representing correlation between Keratinized gingiva and W: L 

crown ratio 
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Discussion 

The North Carolina periodontal probe is 

considered one of the most accurate periodontal 

probes22 in this study, measurements were all 

taken by the same calibrated trained periodontal 

examiner to ensure validity and reproducibility 

of the results. Clinical crown length and width 

of upper maxillary right and left central incisors 

were measured, in case of different dimensions 

in the same patient average of both readings 

was taken. The normal range for width: height 

ratio of the maxillary centrals is 75% to 85% 

according to the Recurring Esthetic Dental 

proportion21. 

In this current study, the mean value of 

Keratinized gingiva in the anterior region was 

(5.16 ± 1.39) mm. A study  conducted on the 

Yemeni population found mean keratinized 

gingival width measurement (5.0 ± 1.50) mm, 

which is quite similar to the findings of this 

current study19.A more recent study performed 

on the Turkish population found mean 

keratinized gingival width 4.80±0.13 mm20 .In 

a study conducted on the Indian population, 

female patients had a greater width than males 

and the 20- to 30-year-old group had the 

greatest width of attached gingiva; mean was 

3.771±1.76116.While another study conducted 

on the Indian population found no significant 

difference in keratinized gingival width 

between females and males18. Another study 

found mean keratinized gingival width in 

central incisor area was 4.38 ± 1.18 mm in a 

sample of the Indian population15 which is 

relatively close to the values found in this study. 

In a more recent study conducted on a 

Caucasian sample found mean keratinized 

gingival width in upper incisor area was 3.9 ± 

1.32 mm, and no significant difference between 

males and females14. While only one study 

found keratinized gingival height was more in 

males than17. 

In this current study the mean value of 

crown length, was 8.56 ± 1.05 mm, and the 

mean value of crown width was 8.09 ± 0.70mm.  

Racial  and  gender  differences  in  the  average  

dimensions of  the  maxillary  anterior  teeth  

have  been  reported in the literature23,24 .A 

study that were conducted on the Jordanian 

population found mean crown length 10.47 ± 

2.34 in Jordanian population; however , age of 

the participants ranged between 18 and 67, with 

a mean of 34.47±10.76 years25; another study 

found the mean of crown length and width in 

Jordanian females 9.27±0.93 mm and 

7.92±0.72 mm  respectively  with the  age of the 

participants range between 23 and 52, with a 

mean of 33.47±9.07 years26. The values 

recorded by these two studies were slightly 

different than ours perhaps because both studies 

were done in the Jordanian population, which 

may yield different values than the Egyptian 

population and the mean age in their studies 
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was more than the mean age of this current 

study which was, 27.19 ± 6.22; and it is widely 

known that tooth length increases with age27. 

This study found a very poor positive 

correlation between Keratinized gingiva and 

Age, with correlation coefficient 0.082. Similar 

to our study, some studies conducted on 

different populations have found that 

keratinized gingival width increases with 

age28,29,30. However, A study conducted on the 

Yemeni population found that age had no 

significant difference in keratinized gingival 

width measurement19. 

This study found a weak positive 

correlation between Keratinized gingiva and 

crown ratio with correlation coefficient 0.183 in 

Egyptians. Similarly, a 1993 study reported 

more keratinized tissue width with more square 

shaped teeth5. Another study found wide-short 

shape of maxillary front dentition more often 

with wide keratinized gingiva in Caucasian 

subjects12, similar findings were found in 2008 

study conducted on Taiwanese31. A study 

conducted on the Yemeni population found 

wide keratinized zone of gingiva was more 

associated with square teeth but with no 

significant difference19. 

Conclusion  

Keratinized gingival height has long been 

associated with periodontal health. Amount of 

keratinized gingiva around a tooth not only 

influences the selection of treatment modality, 

but also influences the treatment outcome. 

Differences exist between the normal gingival 

features between genders and races that need to 

be identified by observational studies and 

implemented in the formulation of treatment 

plans. 

 Within the limitations of this study we can 

conclude that there is a weak positive 

relationship between keratinized gingival width 

and age, and a weak positive relationship 

between keratinized gingival width and square 

teeth in Egyptian females. However further 

research needs to be done in this area in the 

form of larger scale cross-sectional studies on 

both genders. 
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