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Correlation of Periodontal Phenotype with Periodontal Probing Depth in Maxillary
Anterior Teeth: A Cross-Sectional Study Using Probe Transparency Method
Maha Magbool, Usman Manzoor, Sadia Igbal, Sittara Javed, Hania Ali, Zubair Ahmed Khan
ABSTRACT
Obijective: To correlate periodontal phenotype with periodontal probing depth in maxillary anterior teeth in
patients reporting to a tertiary care dental hospital for their routine periodontal care using probe transparency
method
Methodology: This cross-sectional study was carried out at Lahore medical and dental college, Lahore over
a period of six months. After ethical approval, 180 patients were included using a convenient non-probability
sampling method and following the inclusion and exclusion criteria. The periodontal phenotype/gingival
thickness was identified using the probe transparency method which involved placement of a probe inside the
gingival sulcus and determining its transparency through the gingival sulcus. The periodontal probing depth
was measured by determining the distance between the base of sulcus and gingival margin using a Michigan
O periodontal probe with William’s markings. Assessment of both periodontal phenotype and probing depth
was done by the same examiner to minimize chances of any bias.
Results: In this study, patients’ mean age was 30.95+6.08 years, 96(53.33%) patients were male. Thin
phenotype was observed in 78(43.33%) patients and thick phenotype was observed in 102(56.67%) patients.
A strong positive correlation was found between the average probing depth and phenotype of the patients.
i.e., r=0.901.
Conclusion: This study concluded that a strong relationship exists between the periodontal phenotype with
periodontal probing depth in maxillary anterior teeth in patients reporting to a tertiary care dental hospital for
routine periodontal care using probe transparency method
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INTRODUCTION
The identification of periodontal phenotypes to

predict clinical outcomes is an important and
integral part of periodontal treatment planning.
There is a significant difference in gingival

Maha Magbool,' FCPS thickness among various individuals.!?> Ochsenbein

Senior Registrar

Usman Manzoor,” FCPS

Assistant Professor

Sadia Igbal,® M. Phil

Professor

Sittara Javed,* FCPS

Senior Registrar

Hania Ali,’ M.Phil

Assistant Professor

Zubair Ahmed Khan,® MSc

Associate Professor

13Lahore Medical and Dental College, LHR, PAK
*Bakhtawar Amin Medical and Dental College, MLT, PAK
“University of Lahore, LHR, PAK

5Aziz Fatimah Medical & Dental College, FSD, PAK
Fatima Memorial Hospital College of Dentistry, LHR, PAK

Correspondence:

Hania Ali
drhania82@gmail.com

J Aziz Fatm Med Den College

and Ross;’ identified the presence of two different
morphological types of the gingiva, namely ‘thin-
scalloped” and ‘thick-flat’. Later, the term
“periodontal biotype,” was proposed by Siebert &
Lindhe in 1989.4

A positive correlation has been found between the
width of keratinized gingiva and periodontal
phenotype thus making it less prone to recession.
Thin phenotype is more prone to recession,
bleeding, and inflammation.* Various methods can
be used to measure gingival thickness, which
include probe transparency method by Kan,
Ultrasonic device, and Cone Beam Computed
Tomography (CBCT) scans.’ The most simple
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method used to demarcate thin from thick gingiva
uses the transparency of the periodontal probe
through the gingival margin.> No statistically
significant difference has been found while
assessing periodontal phenotype using the probe
transparency method and direct method.®

Another important diagnostic and prognostic factor
in periodontics are the periodontal probing depth.
Increased probing depths are associated with a
diseased state of periodontium.” The average
probing depth of a clinically normal gingival sulcus
in humans is 2 to 3 mm.® Seba et al. demonstrated
increased probing depths (2.305+0.662) associated
with thin biotype in comparison to those seen with
thick biotype (1.288+ 0.452).! A study by Singh J
et al. also suggested a negative correlation between
probing depth and periodontal phenotype with
shallower probing depths in individuals with thick
biotype (1.0409mm) and greater values seen in thin
biotype individuals (1.1014mm), V= 0.241.2

METHODOLOGY

This cross-sectional study was conducted in the
Periodontology department, Lahore Medical &
Dental College from 01-07-2023 to 31-12-2023.
Patients were recruited using a convenient non-
probability sampling technique. A total of 180
medically healthy participants aged 18 to 50 years
both males and females with no loss of attachment
in the maxillary anterior presenting for routine
dental check-ups were included in this study. The
sample size was calculated according to the WHO
sample size formula:

Z?p.(1-p
e

Where a 95% confidence interval was used (Z
=1.96). Patients with missing teeth and / or tooth
replacements in the anterior maxilla, periodontal
disease, probing depths more than 3mm, gingival

Dental college, Lahore (Ref.No. FD/534/24).
Informed written consent was obtained from all the
participants regarding his / her participation in the
study. Patients were selected according to inclusion
and exclusion criteria following clinical
examination and detailed history. Using the probe
transparency method, periodontal phenotype
(gingival thickness) was determined. The
periodontal probing depth was determined by
measuring the length between the base of sulcus
and gingival margin using a Michigan O
periodontal probe with William’s markings. The
resulting data was collected using a customized
proforma by a single examiner which was used to
record the patient’s demographic data in addition to
the study variables. The same examiner carried out
measurement of both periodontal probing depth and
the phenotype to minimize chances of any bias. All
the confounders were controlled strictly by
following the exclusion criteria.

Collected data was entered and analyzed in
computer program SPSS version 22. Percentages
and frequency were calculated for categorical
variables like periodontal phenotype (thick, and
thin) and gender of the patient. Mean + standard
deviation was calculated for numerical variables
like age, probing depths using were performed to
look for a correlation between periodontal
phenotype and probing depths using spear’s man
correlation. Data was stratified for age and gender.
Post stratification Spear’s man correlation was

used. P-value < 0.05 is considered as significant.

RESULTS
A total of 180 patients were enrolled in this study.
The distribution of gingival phenotype according to
age and gender is depicted below.

Table 1: Distribution of age in our study population

n 180
enlar-gement, h1-st0ry 9f periodontal surgery in Fhe - -
maxillary anterior region and / or those undergoing .

. Age (Years) Std. Deviation 6.08
orthodontic therapy were excluded. Approval to
.. Minimum 18.00
carry out the study was sought from the Institutional
Ethical Review Committee at Lahore Medical and Maximum 48.00
I
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Figure 1: Gender distribution in our study population

PHENOTYPE
W Thick
B Thin

26.67%
102

Table 2: Average probing depths recorded in our study

population
n 180
Mean 1.75
Average probing depth
S S Std. Deviation 0.55
(mm)
Minimum 1.00
Maximum 2.94

An Independent sample t-test was used to calculate
the P value (<0.001) yielding a highly significant

correlation between the two groups
Table 3: Comparison of Average Probing Depth between

Periodontal Phenotypes.
Figure 2: Distribution of periodontal phenotype Phenotype p-valiie
Thick Thin
n 102 78
Average
96 probing depth Mean 1.32 2.31 <0.001
100 5333% (mm)
al Std. Deviation 0.18 0.29
46.67%]
80 P value < 0.05 taking significant
Fry
c 60 Table 4: Pearson correlation coefficient test was utilized to assess
:',’ the correlation between phenotype and average probing depth
&40 within the specified age groups yielding statistically significant
results. i.e, r = 0.890 & 0.888 respectively
20
Age groups Phenotype and average probing depth (mm)
0 . e ‘ '
Male Ferale Pearson Correlation (r) 0.890
Gender <35 Sig. (2-tailed) 0.000
N 139
Figure 3: The scatter plot illustrates a strong positive linear Pearson Correlation (r) 0.888
correlation (r = 0.901) using Pearson's correlation test between = . .
. . 35 Sig. (2-tailed) 0.000
the phenotype and average probing depth (in mm)
N 41
3,00 o
r=0.801 § Table 5: The Pearson correlation coefficient test was employed to
§ analyze the correlation between phenotype and average probing
E 2 50 3 depth for both male and female participants yielding statistically
= /E/ significant results. i.e, r= 0.862 & 0.885 respectively
£ 8
250 // 2 Gender Phenotype and average probing depth (mm)
g // 8
& o o
3 g _— § Pearson Correlation (r) 0.862
S 5 8 —
<19 /g/ Male Sig. (2-tailed) 0.000
=]
8 N 96
o
100 ©
- Pearson Correlation (r) 0.885
2.00 1.80 1.60 1.40 1.20 1.00
Female Sig. (2-tailed) 0.000
Phenotype N 84
I
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DISCUSSION
The gingival phenotype/gingival thickness has a
pivotal role in harmonizing ideal aesthetics, long
term prognosis and oral function. Intraoral
appearance of healthy periodontium is subject to
individual variation and even among different tooth
types. Gingival phenotype can either be thick or
thin. Thick phenotype is fibrous in nature and is
associated with a wide zone of attachment, this
makes it dense and recession resistant.’
Whereas thin periodontal phenotype, owing to its
delicate, highly scalloped soft tissue characteristic
is more susceptible to inflammatory changes,
bleeding tendency and recession. Therefore, correct
recognition of the phenotype helps in better
treatment planning, paying more attention to
thinner phenotypes.'? The presence and position of
erupted teeth influence the gingival characteristics,
particularly the shape and width of gingiva. The
tooth shape also has an impact on the clinical
appearance of the surrounding gingiva. Tooth
morphology also dictates the underlying tooth
supporting periodontal tissues.'!
In this study, a strong positive correlation was
found between the average probing depth and
phenotype of the patients. i.e. =0.901. Smriti Balaji
et al'?> documented in their study that the Pearson’s
correlation exhibited a positive correlation between
gingival width and gingival thickness (p 0.00)
which was statistically significant. 83.1% of
patients with thick periodontal phenotype had
complete papillary fill whereas papillary fill in
patients with thin periodontal phenotype was
68.2%.
Seba et al. demonstrated increased probing depths
(2.305 + 0.662) associated with thin phenotype in
comparison to those seen with thick phenotype
(1.288+0.452).!
Another study by Muller et al in 2000 stated that
subjects with thicker gingiva had exhibited
significantly lesser probing depth.'?
Goaslind et al in 1977'* also found a positive
relationship between probing depth and gingival
thickness of free gingiva (r=0.73) which also
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coincided with the data presented in a study by
Olsson et al. in 1993."° In a study done by Olsson et
al. in 1993, there was found to be a strong
relationship between gingival thickness and width
of keratinized tissue.'> Another study done by Cook
et al. in 2011 found a partial positive correlation
between periodontal thickness and width of
keratinized tissue.'®

A study by Singh J et al. also suggested a negative
correlation between probing depth and gingival
phenotype with shallower probing depths in
indiviuals with thick phenotype (1.0409mm) and
greater values seen in thin phenotype indiviuals
(1.1014mm), V=0.241.3

Bienz et al'” demonstrated a greater thickness of
peri-implant mucosa in patients with thick gingival
phenotype as compared to patients who had a
thinner phenotype. Thin gingival tissues had a
translucent appearance and delicate characteristics
which led to undesirable and unesthetic visibility of
metal copings through the tissue. The result was a
grayish and discoloured gingival margin.'8

On the other hand, De Rouck et al. in 2009 could
not demonstrate significant changes in pocket depth
gingival phenotype
periodontally healthy patients were a part of their
study.*

To attain more predictable treatment outcomes,
determining the gingival phenotype is an important
pre-treatment parameter. This can help to improve

in relation to because

treatment strategies and the resulting periodontal
management.'%2

As controversy exist between our study and few of
previously published studies, so it is suggested that
in future further studies should be done with larger
sample size and with better methodology to
evaluate the findings of our study. It is further
suggested that in future data should be taken from
multicentre to control the bias.

CONCLUSION
This study concluded that a strong relationship
exists between the gingival biotype with gingival
probing depth in maxillary anterior teeth in subjects
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