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Abstract
Introduction: Stippling is a feature of healthy gingiva, which is a form of adaptive specialization or reinforcement of function. Reduction or loss of stippling is a common sign of gingival disease. It has been observed that thick gingiva has coarse and diffuse stippling
whereas thin gingiva has fine and scanty stippling.

Aim/Objective: The objective of the study was to determine if there was any correlation between gingival stippling and thickness.

Materials and Methodology: The study included 180 sites from 15 patients aged 17 - 25 years. Stippling and gingival thickness
(TGP) were recorded for the selected teeth.

Results: Out of 50, (27.7%) sites had coarse dense stippling, 13.33% of sites had thin gingiva (< 1 mm) and 14.44% had thick gingiva
(≥ 1 mm). Out of 112, (62.22%) sites had fine scanty stippling, 20.55% of sites had thin gingiva and 41.66% had thick gingiva.

Conclusion: The observation of the study revealed presence of all four types of stippling. The existence of both coarse diffuse and
fine scanty stippling were higher in thick gingiva. In thin gingiva, the fine diffuse and coarse scanty stippling types were found to be

significantly higher. Further larger sample size will be considered to confirm the study results. The histologic and clinical correlation
of these types of stippling are essential.
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Introduction
Stippling is a unique clinical feature of gingiva. Normal gingiva exhibits numerous small depression and elevations that gives tissue

a granulated appearance [1]. The elucidation of gingival stippling is always contentious as there is no sufficient availability of clinical

guidelines for its description. The appearance of stippling on attached gingiva has always been contemplated as a sign of health and its
absence as one of the first signs of gingival diseases [2]. Ziskin [3] and King [4] were among the first to describe the detail clinical appearance of stippling. The relationship between stippling and keratinization of attached gingiva has been mentioned by Bodecker in 1939.

Endorsement of correlation between stippling and keratinization was done by Greene. The pattern of gingival stippling was also studied
by Greene between the age group of 2 and half 2 ½ to 60 years [5]. A positive correlation has been found by Soni., et al. between stippling

and keratinization by studying histological characteristics of stippling among the age group of 5 - 13 years [6]. The basic theories that
explains the cause of stippling has been put forth by King, who stated that stippling occurs because of attachment of gums to alveolar

bone by connective tissue fibers [4]. In 1948, the primarily cause of stippling observed was reticular elevations rather than depression
[7]. However, study conducted by Rosenberg and Massler suggested that projections of connective tissue bundle arrangements was reCitation: Thushara Mohanan and Vandana KL. “Stippling, is it an Indicator of Gingival Thickness?”. EC Dental Science 19.1 (2020): 01-11.
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Owings J R suggested that appearance of stippling develop at the intersection of epithelial ridges due to decrease in metabolic activity,

study has also stated direct correlation of stippling and keratinization [9].

The objective measurement of stippling is difficult due to its variation and remains inconsistent in different segments of gingiva. It is a

clinically noticeable feature with less known clinical and histological features. The clinical interest has shown the stippling is not progressive owing to its occurrence inconsistently in different parts of gingiva.

None the less, the stippling as one of the clinical features requires to be recorded during clinical examination. The absence of stippling

in anterior segment is usually associated with gingivitis unlike its regular absence in posterior segment which is considered as a normal
feature. Because of this clinical feature, absence of stippling can be indicator of gingivitis or can be a normal feature too.

Stippling which occurs due to epithelial and connective tissue adaptation depends on keratinization which in turn may be influenced

by gingival thickness. In other words, there is possibility that gingival thickness may influence the occurrence of stippling. On a routine

clinical examination, the stippling was found to be fine and scanty at sites with thin gingiva i.e. lower anterior segment as compared to
thicker gingiva in maxillary anterior segment predominated with coarse stippling. Based on this observation, a first attempt was made to
study the occurrence of stippling in relation to gingival thickness.

The gingival thickness using various methods has been reported Vandana KL., et al. stated that thickness of gingiva was found to be less

in females than in males using TGP (transgingival probing). TGP is clinically feasible and less invasive and does not require any additional

equipment like ultrasound to measure [10]. Relation between the width of zone of keratinized tissue and gingival thickness has shown
positive correlation as explained by Egreja AM., et al [11].

A histologic study done by Frank M Wentz., et al has shown variation in connective tissue of attached gingiva as finely textured, irregu-

larly textured and coarsely textured on the basis of arrangement of fibers [12].

Tetsuya Yura., et al. 2000 has done SEM study on connective tissue papilla of human gingiva and classified it as four types [13].

However, these types were never clinically utilized for expression of stippling which is one of the important components of gingival

clinical features. In the current study, the histological terms used were utilized for the clinical expression of stippling as a first attempt
and correlated with gingival thickness.

Medline search using key words Gingiva, Health, Stippling, Gingival thickness revealed scanty studies on stippling and gingival thickness.

To determine the occurrence of different types of stippling and gingival thickness amongst Indian population, which has been at-

tempted for the first time in literature.

Materials and Methods

The present study was conducted in the department of periodontics. Anterior teeth (12 teeth 6 maxillary+6 mandibular teeth) with

180 sites in 15 systemically healthy subjects were included, out of which 8 were males and 7 females between the age groups of 18 - 25
years were analysed for the study after obtaining consent from them (IRB ref no.1820/A/2018-19).

The inclusion criteria were presence of all anterior teeth in both upper and lower jaws, having good oral hygiene with clinically healthy

periodontal tissues. The exclusion criteria were gingival recession in anterior teeth, systemically compromised, use of any medications

probably affecting the periodontal tissues and presence of any extensive restoration. Informed consent was taken from the subjects after
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In the first visit, plaque index (Silness and Loe 1964) and gingival bleeding index (Ainamo and Bay 1975) were recorded followed by

scaling and polishing. The measurements were done using UNC 15 periodontal probe (ecolite) one week post scaling. Six anterior teeth in
both maxilla and mandibular arches were included.

Assessment of type of stippling, its distribution in anatomical aspect of gingiva in the anterior segments.

After the gingival surface was dried and application using two tone dye on attached gingiva (Figure 1) before and after application of

dye to facilitate better visibility of stippling. The stippling in each subject was clinically assessed by a single examiner followed by reas-

Figure 1: Clinical examination of stippling with and without application of dye.

sessment and confirmation by senior periodontist to designate it to one of the four types of stippling. For each tooth, attached gingiva and
centre portion of IDP were examined.

According to the observation, based on the type and distribution, stippling was classified subjectively as follows:
1.

Coarse diffuse (CD)

3.

Coarse scanty (CS)

2.
4.

Fine diffuse (FD)
Fine scanty (FS)

The type of stippling was reassessed in the clinical photographs of each patient.

Gingival thickness was measured mid facially by Transgingival probing in the attached gingiva, half the way between the mucogingival

junction and free gingival groove [10]. The measurement of 1 mm and above was designated as thick and less than 1 mm was considered
as thin gingiva.
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The data collected were subjected to statistical analysis using chi-square test, student t test and Mann u Whitney test the result ob-

tained are as follows.

Results

This study included 180 sites from 15 patients, age 17 - 25 years. Stippling and gingival thickness (TGP) were recorded in the anterior

segments of both upper and lower arches.

The results of the study are expressed in tables 1-3 and graph 1 and 2.

Graph 1: Gender wise distribution of gingival thickness.
Out of 96 sites examined in males, thick gingiva was found in 55.2% (53 sites) followed by 44.8% (43 sites) subjects with thin gingiva

which was not statistically significant (p value 0.763).Out of 84 sites examined in females, 58.3% (49 sites) of subjects had thick gingiva
followed by 44.8% (43 sites) subjects with thin gingiva which was not statistically significant (p value 0.763) (Graph 1).

Out of 96 sites examined in males, 39.6% (38 sites) of subjects showed coarse diffuse (CD) stippling, 6.2% (6 sites) showed fine diffuse
Gender
Male

Female
Total

Stippling

Total

CD

FD

CS

FS

38 (39.6%)

6 (6.2%)

6 (6.2%)

46 (47.9%)

12 (14.3%)

50 (27.8%)

6 (7.1%)

12 (6.7%)

0 (0%)

6 (3.3%)

66 (78.6%)

112 (62.2%)

Table 1: Gender wise distribution of stippling.

96 (100.0%)
84 (100.0%)

180 (100.0%)

p value
.000

CD: Coarse Diffuse; FD: Fine Diffuse; CS: Coarse Scanty; FS: Fine Scanty.
p-value calculated using chi square test is (s) significant.
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(FD), 6.2% (6 sites) showed coarse scanty stippling (CS), 47.6% (46 sites) showed fine scanty stippling (FS). There was highly significant
Gender

Gingival thickness

CD

FD

CS

FS

Male

Thick

20 (52.6%)

0 (0%)

0 (0%)

33 (71.7%)

Female

Thin

Thick
Thin

18 (47.36%)
6 (50%)

6 (50%)

6 (100%)

1 (11.1%)

5 (83.3%)

6 (100%)
0 (0%)

0 (0%)

p value

13 (28.2%)

42 (63.6%)

24 (36.3%)

0.036
0.075

Table 2: The percentage occurrence of different types of stippling in thick and thin gingiva of both the gender.
CD: Coarse Diffuse; FD: Fine Diffuse; CS: Coarse Scanty; FS: Fine Scanty.
p-value calculated using chi square test is (s) significant.
difference showed in the occurrence of stippling. Similarly, in females out of 84 sites examined 14.3% (12 sites) showed coarse diffuse

Graph 2: Difference in gingival thickness among upper and lower anterior segments.

stippling (CD), 7.1% (6 sites) showed fine diffuse stippling (FD), 0% showed coarse scanty stippling (CS) and 62.2% (112 sites) showed
fine scanty stippling (FS). Difference in the occurrence of stippling shown were highly significant (p value-.000) (Table 1).
Based on the thickness the occurrence of different types of stippling is shown in table 2.

Citation: Thushara Mohanan and Vandana KL. “Stippling, is it an Indicator of Gingival Thickness?”. EC Dental Science 19.1 (2020): 01-11.

Stippling, is it an Indicator of Gingival Thickness?

06

Segments/stippling

CD

FD

Upper anterior

42.2%

13.3%

Lower anterior

13.3%

0%

CS

FS

0%

44.4%

6.7%

80%

p value

0.00

Table 3: Types of stippling between upper and lower anterior segments.
CD: Coarse Diffuse; FD: Fine Diffuse; CS: Coarse Scanty; FS: Fine Scanty.
p value calculated using Mann-Whitney U test is highly significant (s).

Figure 2: Thick gingiva with fine and scanty stippling.

Figure 3: Thick gingiva with coarse and diffuse stippling.
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Figure 4: Thin gingiva with coarse and diffuse stippling.

Figure 5: Thin gingiva with coarse scanty stippling.

Figure 6: Thin gingiva with fine and diffuse stippling.
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Figure 7: Thick gingiva with fine and diffuse stippling.

Figure 8: Thin gingiva with fine and scanty stippling.

The occurrence of thick and thin gingiva in both arches are shown in graph 2.

In the upper anterior segment, the occurrence of stippling was44.4% of fine scanty stippling (FS) followed by 42.2% of coarse diffuse

(CD). The fine diffuse (FD) of 13.3%, coarse scanty (CS) stippling was 0%. In lower anterior segment, the occurrence of stippling was 80%
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of fine scanty (FS), followed by 13.3% of coarse diffuse (CD). The coarse scanty (CS) stippling was 6.7%. The fine diffuse was missing in an-

terior segment. The distribution of different types of stippling in upper and lower arches were highly significant. (p-value 0.00) (Table 3).

Discussion

The present study aimed to study the occurrence of different types of stippling along with gingival thickness amongst Indian popula-

tion, which has been attempted for the first time in literature.

The results of the study are discussed as follows: Based on the extent of distribution on attached gingiva and interdental gingiva, the

terms diffuse and scanty were used. Based on the clinical prominence of stippling, the term coarse and fine were used. Overall the occurrence of stippling was expressed under four categories based on distribution and prominence of stippling. They are coarse diffuse (CD),

fine diffuse (FD), coarse scanty (CS) and fine scanty (FS). The clinical categorization of different types of stippling arbitrarily/subjectively
in this study served as a good source for assessment of stippling type. In this study, clinical photographs were assessed to reconfirm the
clinical presentation of stippling.

The occurrence of coarse diffuse (CD, 39.6%), coarse scanty (CS, 14.3%) were significantly higher in males; fine diffuse (FD, 78.6%)

stippling was found to be similar in both gender and higher percentage of fine scanty (FS) stippling was significantly higher in females.

The gender wise distribution 55.2% of subjects had thick gingiva followed by 44.8% subjects with thin gingiva which was not statisti-

cally significant (p-value 0.763) whereas in female subject, 58.3 and 41.7% showed thick and thin gingiva respectively which was not
significant.

The overall distribution of stippling irrespective of gender was found to be fine scanty (FS, 62.2%) followed by coarse diffuse (CD,

27.8%) fine diffuse (FD, 6.7%) and coarse scanty (CS, 3.3%).

Similarly, in females 14.3% showed coarse diffuse stippling (CD), 7.1% showed fine diffuse stippling (FD), 0% showed coarse scanty

stippling (CS) and 62.2% showed fine scanty stippling (FS). Difference in the occurrence of stippling shown were highly significant (p
value .000).

In male thick gingiva, the occurrence of coarse diffuse (CD) stippling was 52.6% followed by fine scanty (FS) stippling of 71.7% which

was statistically significant (p-value 0.036). The absence of fine diffuse (FD) and coarse scanty stippling (CS) were observed. In male thin

gingiva, the occurrence of coarse diffuse (CD) stippling was 47.36% followed by fine scanty (FS) stippling of 28.2% and fine diffuse (FD)
and coarse scanty (CS) stippling of which was statistically significant (p value 0.036). In female thick gingiva, the occurrence of coarse dif-

fuse (CD) stippling was 50% followed by fine diffuse (FD) stippling of 11.1% and fine scanty (FS) stippling of 63.6% which was statistically
significant (p value 0.075). The absence of coarse scanty (CS) stippling was observed. In female thin gingiva, the occurrence of coarse diffuse (CD)stippling was 50% followed by fine diffuse (FD) stippling of 83.3% and fine scanty (FS) stippling of 36.3% which was statistically
significant (p value 0.075). The absence of coarse scanty (CS) stippling was observed.

The thick gingiva (≥ 1 mm) was found to be 55.6% and 57.8% in upper and lower anterior segment respectively. The thin gingiva (<

1 mm) was found to be 44.4% and 42.2% in upper and lower anterior segment respectively which was not significant (p-value 0.765).
Vandana KL and Savitha reported that the gingiva was found to be thinner in females than males and in the mandibular arch than maxilla.

In the upper anterior segment, the occurrence of stippling was 44.4% of fine scanty stippling (FS) followed by 42.2% of coarse diffuse

(CD). The fine diffuse (FD) of 13.3%, coarse scanty (CS) stippling was 0%. In lower anterior segment, the occurrence of stippling was 80%
of fine scanty (FS), followed by 13.3% of coarse diffuse (CD). The coarse scanty (CS) stippling was 6.7%. the fine diffuse was missing in
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On the basis of clinical distribution and density of s tippling, it has been seen that stippling was restricted to the attached gingiva, it

began at the border of the attached gingiva and in all cases ended abruptly at the mucogingival junction. Stippling tended to localize in interdental papillary region. In cases where the stippling was sparse, it was confined entirely to the triangular interdental papillary region.

In such cases, gingiva over the root surface was devoid of stippling clinically. When the stippling was more numerous, it tended to spread

over the root areas and when the stippling was dense, it appeared to be more uniformly distributed over the entire area of attached gingiva.

Currently there are no studies available in the literature to compare our study results. Recording of gingival stippling, as the surface

texture description is compulsory during undergraduate and graduate training in India. In the standard periodontology textbooks the
descriptive aspect of stippling is deficient although the orange peel appearance has been discussed from the inception of periodontology.
Considering this major lacunae, a first attempt has been made in this study. The possible short coming of this study is subjective assessment of the stippling description similar to few of the clinical description of gingival and periodontal clinical features. The clinical recommendation of the observation of this study were, the thick/thin gingiva can be clinically identified in anterior segment, based on the type
of stippling and later confirmed by TGP.

Secondly, used as a prognostic marker in recording of changes in stippling before and after treatment of edematous gingival diseases

in anterior segments.

There are four variety of stippling and its occurrence is seen in both thick and thin gingiva. Based on this, the degree of determining

thick gingiva based on stippling is not too dependable, however the higher occurrence of coarse diffuse stippling dependable for identifying thick gingiva non-invasively, but confirmation by TGP is ideal.

Conclusion

The conclusion that can be drawn from the current study are: In males, thick gingiva was found in 55.2% followed by 44.8% subjects

with thin gingiva which was similar in females i.e. 58.3% of subjects had thick gingiva followed by 44.8% subjects with thin gingiva;s in
both males and females, the occurrence of thick and thin gingiva were similar. The gender wise distribution of stippling showed maximum

of fine stippling followed by coarse diffuse, fine diffuse and coarse scanty in both males and females, however the percentage occurrence
of each type of stippling was higher in males than females. The occurrence of fine scanty stippling was maximum in thick male gingiva

followed by coarse diffuse, whereas fine and coarse scanty stippling were maximum in thin male gingiva followed by coarse diffuse and

fine scanty stippling. The thick gingiva in females showed maximum of fine scanty stippling followed by coarse diffuse and fine diffuse
where as thin gingiva in females showed maximum of fine diffuse followed by coarse diffuse and fine scanty stippling. Overall fine scanty

stippling was found to be of higher occurrence than other types. The least found was coarse scanty and fine diffuse type of stippling. The
clinical utility of this study report is comprehensive approach to understand the description of stippling to better extent. Further larger
sample size would add light to this information. The histologic studies would enhance the clinical impression of stippling.
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