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Influence of Periodontal Biotype on  
Root Surface Exposure During  
Orthodontic Treatment:  
A Preliminary Study

The aim of this study was to investigate the role of periodontal biotype in the 
development of gingival recession in patients who have undergone orthodontic 
treatment. A total of 60 mandibular incisors were analyzed. The qualitative 
assessment of periodontal biotype was performed with the use of a new biotype 
probe. A strong correlation was found between thin biotype and proinclination 
in terms of recession depth and keratinized tissue width. Patients with thin 
periodontal biotype are more prone to gingival margin instability, irrespective of 
the type of orthodontic movements. Thin periodontal biotype and proinclination 
orthodontic movement were related to loss of keratinized tissue width. (Int J 
Periodontics Restorative Dent 2015;35:665–675. doi: 10.11607/prd.2239)

According to the International 
Workshop for a Classification of 
Periodontal Diseases and Condi-
tions, the gingival/soft tissue reces-
sions on the vestibular or lingual 
surfaces or interproximal (papillary) 
areas are classified in the group of 
“development or acquired muco-
gingival deformities and conditions 
around teeth”1 and are defined as 
the displacement of the marginal 
tissue apical to the cementoenamel 
junction. The resulting root expo-
sure is not esthetically pleasing and 
may lead to dentinal sensitivity and 
root caries.

The occurrence of gingival re-
cessions is age-dependent and their 
development begins relatively early 
in life.2 Gingival recessions were no-
ticed in more than 60% of Norwe-
gian 20-year-olds and in more than 
90% of the older population (> 50 
years);2 in populations deprived of 
dental care, the occurrence of root 
exposures was even higher.2

Although its etiology is unclear, 
periodontal disease and mechani-
cal trauma are considered the pri-
mary factors in the pathogenesis 
of gingival recession defects. Trau-
matic tooth brushing,3 intra- and 
perioral piercings,4 bruxism,5 and 
microbiologically induced inflam-
mation in periodontal connective 
tissue6 have been proposed as 
the most important factors. Con-
sanguinity between orthodontic 
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tooth movement and gingival re-
cession has also been a common 
anecdotal observation in the peri-
odontic and orthodontic literature.7 
However, experimental evidence 
suggests that orthodontic tooth 
movement does not actually cause 
gingival recession but might create 
an environment that predisposes 
some people to the condition. 
Orthodontic tooth movement can 
result in root positions near or out-
side the labial or lingual alveolar 
bone plate; this can lead to bone 
dehiscence and consequently the 
marginal gingiva can migrate api-
cally, leading to root exposure.8,9 
Moreover, orthodontic patients are 
strongly advised to prevent plaque 

accumulation around orthodontic 
appliances. Intensive tooth brush-
ing, however, may contribute to 
mechanical destruction of gingi-
val tissue, particularly if a habit of 
vigorous tooth cleaning continues 
indefinitely. On the other hand, in 
case of inadequate plaque removal 
around a fixed orthodontic appli-
ance, gingival inflammation could 
lead to periodontal breakdown. 

Subjects with thin periodon-
tal biotype were considered more 
susceptible to gingival recessions 
than patients with thick biotype.10 
The thick tissue biotype has been 
considered an important factor for a 
successful outcome in root coverage 
procedures,11,12 implant restoration,13 

and orthodontic treatment.14,15 Thus, 
a careful pretreatment evaluation of 
the buccolingual thickness of gingi-
val tissue should be suggested to 
avoid such mucogingival defects. To 
the best of the authors’ knowledge, 
no studies have explained the pos-
sible correlation between soft tissue 
thickness and the occurrence of gin-
gival recessions during active orth-
odontic treatment.

The aim of this preliminary in-
vestigation was to assess the effect 
of periodontal biotype on root sur-
face exposure during orthodontic 
treatment, and to test the clinical 
usefulness of a new device in mak-
ing a qualitative assessment of the 
gingival thickness.

Fig 2 Thin: The white color of the probe is 
clearly visible through the tissue. Medium: 
The green portion of the probe is clearly 
visible through the tissue, and the white 
tip is not visible. Thick: The blue is clearly 
visible through the tissue, but neither the 
white nor the green is visible. Very thick: 
The blue, and consequently the other two 
colors, also are not visible through the 
tissue. • = colored tip is visible through the 
gingival tissue; x = colored tip is not visible 
through the gingival tissue.

Fig 1 Periodontal biotype probes from different views. 

Figs 1a and 1b A qualitative assessment of the gingival thickness can be performed to 
evaluate the visibility of the colored tip of the probe through the gingival tissue.

Fig 1c The tip of the periodontal biotype 
probe is thin so as to not damage the 
marginal periodontal tissues and for better 
patient comfort.

Thin Medium Thick Very thick

a b c
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Method and materials 

Patient and site selection

Sixteen subjects waiting for orth-
odontic treatment with fixed appli-
ances were selected to participate in 
this study at the Department of Or-
thodontics of the University of Milan. 
A screening examination revealed 
that all patients had an unremark-
able medical history, and none had 
gingival recessions or restorations 
at the mandibular incisors. To be in-
cluded in the present investigation, 
patients had to be nonsmokers, and 
female subjects could not be preg-
nant or breastfeeding. Patients who 
had been previously treated with 
orthodontic fixed appliances and/or 
surgical or nonsurgical periodontal 
treatment were excluded, as well as 
subjects taking medications associ-
ated with gingival enlargement (ie, 
cyclosporine A, phenytoin, or cal-
cium channel blockers).

Clinical examination of the 
study sample 

The clinical examination was fo-
cused on the four mandibular inci-
sors (64 incisor-type teeth, 32 lateral 
incisors, and 32 central incisors), be-
cause these teeth are more prone to 
developing gingival recessions.14–16 
The baseline clinical evaluation was 
performed the day of banding just 
before the orthodontic appliance 
was placed. The following clini-
cal periodontal parameters were 
considered: probing pocket depth 
(PPD), recession depth (RD), clini-
cal attachment level (CAL), keratin-

ized tissue width (KTW), full-mouth 
bleeding score (FMBS; bleeding on 
probing, evaluated as six sites per 
tooth on all maxillary and mandibu-
lar teeth),17 and full-mouth plaque 
score (FMPS).18 All these clinical peri-
odontal parameters were reevalu-
ated 9 months after orthodontic 
treatment was instituted.

Periodontal biotype qualitative 
assessment

The baseline estimation of soft 
tissue biotype was established 
through the use of the biotype 

probe (Hu-Friedy) (Figs 1 and 2), to 
differentiate the thickness of gingi-
val tissue in four categories: 

• Thin biotype: Once inserted 
into the sulcus, the white color 
of the probe is clearly visible 
through the tissue (Fig 3).

• Medium biotype: The green 
portion of the probe is clearly 
visible through the tissue, and 
the white one is not visible  
(Fig 4).

• Thick biotype: The blue is 
clearly visible through the tis-
sue, but neither the white nor 
the green part is visible (Fig 5).

Fig 3 Periodontal biotype evaluation using the biotype probe. All three colored tips are 
visible through the gingival margin. The periodontal biotype can be classified as thin.
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• Very thick biotype: The blue, 
and consequently also the 
other two colors, are not visible 
through the tissue (Fig 6).

Oral hygiene instructions and 
maintenance care program

All patients enrolled in the pres-
ent study underwent full-mouth 
etiologic therapy, including supra-
gingival tooth cleaning with ultra-
sonic devices, tooth polishing with 
a rubber cup, and oral hygiene in-
structions on brushing and flossing 

teeth in the presence of orthodontic  
appliances. No orthodontic fixed ap-
pliance was placed until the patient 
showed FMPS and FMBS values less 
than 25%. During the orthodontic 
treatment, patients were recalled ev-
ery month to check and correct any 
mistakes in the brushing and floss-
ing technique, until the final 9-month 
follow-up examination.

Statistical analysis

The characteristics of the sample at 
baseline were presented in terms of 

mean value and standard deviation; 
clinical parameters were expressed 
in millimeters, except for FMBS and 
FMPS values, which were expressed 
as percentages. The quantitative 
variation of clinical parameters was 
performed with the Student t test, 
and the chi-square test was used 
to compare the changes between 
percentage values. Analysis of vari-
ance, followed by the use of the 
Tukey post hoc test, was performed 
to investigate the changes in clini-
cal parameters in relation to peri-
odontal biotype and orthodontic 
movement (α = .05). Multiple linear 
regression analysis was performed 
to evaluate the correlation between 
periodontal biotype and orthodon-
tic movement. The strength of the 
correlation was determined by  
R value: a value greater than 0.70 
was considered a strong correlation; 
values between 0.40 and 0.70 were 
considered moderate; and less than 
0.40 was considered mild. Statistical 
analysis was conducted using the 
software JMP (version 5.0.1a, SAS). 
Statistical significance was set at a 
value of α < .05.

Results

Baseline patient characteristics

Demographic characteristics of the 
subject population at baseline are 
presented in Table 1. The mean age 
of patients enrolled in the study 
was 21 ± 8.20 years, with a range 
of 14 to 38 years old; 10 subjects 
were male and 6 female. Regarding 
the type of orthodontic movement, 
six patients were characterized as  

Fig 4 Periodontal biotype evaluation using the biotype probe. The white tip is not visible 
through the gingival margin (a,b) while the green (c,d) and blue (e,f) parts are visible. The 
periodontal biotype can be classified as medium. 
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undergoing proinclination of the 
mandibular incisors, five as under-
going retroinclination, and five as 
undergoing alignment.

Clinical periodontal parameters 

Table 2 shows baseline and 9-month 
mean data for the clinical periodon-
tal parameters assessed. All patients 
showed an acceptable standard of 
supragingival plaque control both at 
first (FMPS, 9.71% ± 14.90%; FMBS, 
9.72% ± 6.99%) and final (FMPS, 
9.43% ± 11.18%; FMBS, 16.61% ± 
14.09%) examinations. The prob-
ing pocket depth remained shallow 
(1.45 ± 0.14 mm vs 1.96 ± 0.24 mm), 
and no statistical differences were 
noticed between the baseline and 
the 9-month follow-up examination 
values (P = .38). The CAL changed 
from 1.45 ± 0.14 mm to 2.03 ± 
0.36 mm. The mean increase in CAL 
value, 0.06 ± 0.25, was not statisti-
cally significant (P = .43). The KTW 
changed from 4.23 ± 1.83 mm to 
4.14 ± 1.96 mm, with a mean varia-
tion of –0.09 ± 1.75 mm (P < .001). 
No gingival recessions were detect-
ed during the baseline evaluation of 
the patients enrolled in the study. 
At the 9-month follow-up visit, only 
one patient showed a gingival re-
cession of 1.5 mm on a mandibular 
left central incisor. 

Periodontal biotype qualitative 
assessment

Using the biotype probes, the sam-
ple study was equally divided into 
the four periodontal biotype cat-

egories (four each of thin, medium, 
thick, and very thick types). The 
distribution of periodontal biotype 
categories in relation to orthodontic 
movement is presented in Fig 7.

Periodontal biotype influence 
on clinical variables

PPD and CAL
Changes in PPD and CAL values in 
relation to periodontal biotype are 
summed up in Table 3. An increase 
in the PPD value was observed in 
all biotype categories; these differ-

ences were not statistically significant 
(F = 1.66, P = .23). As well as PPD, 
no statistically significant differences 
were found among the four biotype 
groups, both at baseline (F = 0.22,  
P = 0.88) and 9-month follow-up visit 
(F = 1.50, P = 0.26) in terms of CAL. 
An increase in the CAL value was ob-
served in all biotype categories, but 
these differences were not statisti-
cally significant (F = 1.25, P = 0.33). 

RD and KTW
Changes in RD and KTW values in 
relation to periodontal biotype are 
summed up in Table 3. Only one 

Fig 5 Periodontal biotype evaluation using the biotype probe. The white (a,b) and green 
(c,d) tips are not visible through the gingival margin, and the blue parts are visible (e,f). The 
periodontal biotype can be classified as thick.
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patient experienced a root surface 
exposure of 1 mm during the orth-
odontic treatment (F = 1.00, P = 0.43). 
No statistically significant differences 

were found in KTW values among 
the four biotype groups, either at 
baseline (F = 0.44, P = .73) or at the 
9-month follow-up visit (F = 0.08,  

P = .97). A statistically significant loss 
of KTW was observed in patients 
with thin biotype (F = 2.57, P = .03). 

Orthodontic movement 
influence on clinical variables

PPD and CAL
Changes in PPD and CAL values in 
relation to orthodontic movement 
are summed up in Table 4. An in-
crease in the PPD value was ob-
served in all orthodontic movement 
categories but these differences 
were not statistically significant  
(F = 0.71, P = .51). As well as PPD, 
no statistical differences were found 

Fig 6 Periodontal biotype evaluation using the biotype probe. All three colored tips are not 
visible through the gingival margin. The periodontal biotype can be classified as very thick.

Table 1 Baseline patient 
characteristics

Parameters

Mean ± SD age (y) 21 ± 8.20

Sex (%)

Male
Female

10 (66.67)
6 (33.33)

Canine class (%)

Class I
Class II
Class III

5 (31.25)
6 (37.50)
5 (31.25)

Skeletal class (%)

Class I
Class II
Class III

5 (31.25)
6 (37.50)
5 (31.25)

Orthodontic movement

Alignment
Proinclination
Retroinclination

5 (31.25)
6 (37.50)
5 (31.25)

SD = standard deviation.

Table 2 Changes in clinical periodontal parameters 

Parameters Baseline* 9-month* 𝚫* P 

FMPS (%) 9.71 ± 14.90 9.43 ± 11.18 –0.28 ± 10.1 .41
FMBS (%) 9.72 ± 6.99 16.61 ± 14.09 6.89 ± 9.20 .38
PPD (mm) 1.45 ± 0.14 1.96 ± 0.24 0.51 ± 0.17 .45
CAL (mm) 1.45 ± 0.14 2.03 ± 0.36 0.06 ± 0.25 .43

RD (mm) 0.00 0.06 ± 0.26 0.57 ± 0.26 NSS
KTW (mm) 4.23 ± 1.83 4.14 ± 1.96 –0.09 ± 1.75 < .001**
*Mean ± standard deviation.
**Statistically significant difference (P < .05). 
FMPS = full mouth plaque score; FMBS = full mouth bleeding score; PPD = probing pocket depth; 
CAL = clinical attachment level; RD = recession depth; KTW = keratinized tissue width; NSS = not 
statistically significant. 
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in CAL values among the three orth-
odontic movements both at base-
line (F = 0.08, P = .92) and 9-month 
follow-up visit (F = 1.07, P = .37). The 
increase in the CAL value observed 
during orthodontic treatment was 
not statistically significant (F = 1.42, 
P = .28). 

RD and KTW 
Changes in RD and KTW values in 
relation to orthodontic movement 
are summed up in Table 4. Only 

one patient experienced a root sur-
face exposure after a proinclination 
of the mandibular incisors (F = .81,  
P = .47). No statistically significant dif-
ferences were found in KTW values 
in relation to the type of orthodon-
tic movement, either at baseline  
(F = 0.13, P = .88) or at the 9-month 
follow-up visit (F = 0.91, P = .43).  
A statistically significant loss of KTW 
was observed in subjects treated 
with proinclination of the mandibular 
incisors (F = 16.52, P = .003). 

Correlation between 
periodontal biotype and 
orthodontic movement

No significant relationship was ob-
served between periodontal bio-
type and orthodontic movement 
regarding variations of PPD and CAL 
values (Figs 8a and 8b). A strong cor-
relation was found between thin bio-
type and proinclination orthodontic 
movement in terms of RD (R = 0.83; 
P = .001) (Fig 8c) and KTW (R = 0.87; 

Fig 7 Periodontal biotype distribution: (a) Alignment; (b) Pro-inclination; (c) Retro-inclination. 

Thin
Medium
Thick
Very thick

Thin
Medium
Thick
Very thick

Thin
Medium
Thick
Very thick

a b c

Table 3 Periodontal biotype impact on periodontal clinical indexes

Thin* Medium* Thick* Very thick* F ratio (P)*

PPD (mm)
Baseline
9-month
∆

1.44 (0.14)
2.15 (0.31)
0.71 (0.32)

1.48 (0.16)
1.93 (0.14)
0.45 (0.26)

1.41 (0.15)
1.76 (0.23)
0.36 (0.14)

1.47 (0.13)
1.95 (0.14)
0.48 (0.17)

0.22 (.88)
2.11 (.15)
1.66 (.23)

CAL (mm)
Baseline
9-month
∆

1.44 (0.14)
2.15 (0.31)
0.71 (0.32)

1.48 (0.16)
1.93 (0.14)
0.45 (0.26)

1.41 (0.15)
1.76 (0.23)
0.36 (0.14)

1.47 (0.13)
2.20 (0.52)
0.73 (0.52)

0.22 (.88)
1.50 (.26)
1.25 (.33)

RD (mm)
Baseline
9-month
∆

0.00 (0.00)
0.25 (0.50
0.25 (0.50

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

NSS
1.00 (.43)
1.00 (.43)

KTW (mm)
Baseline
9-month
∆

4.81 (2.53)
4.31 (3.21)

–0.50 (0.71)

4.56 (2.75)
4.31 (2.63)

–0.25 (0.46)

3.75 (0.35)
3.69 (0.24)

–0.06 (0.31)

3.50 (0.61)
3.96 (0.68)
0.46 (0.47)

0.44 (.73)
0.08 (.97)
2.57 (.03)**

*Mean ± standard deviation.
**Statistically significant difference (P < .05). 
PPD = probing pocket depth; CAL = clinical attachment level; RD = recession depth; KTW = keratinized tissue width; NSS = not statisticaly significant. 
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P = .001) (Fig 8d). A moderate cor-
relation existed between thin and 
medium biotype with orthodontic 
alignment (R = 0.60, P < .05 and  
R = .48, P < .05, respectively) and 
between medium biotype and pro-
inclination (R = 0.54; P < .05) (Fig 8d). 

Discussion

An understanding of the association 
between orthodontic treatment and 
the development of gingival reces-
sions is important because more 
and more children, teenagers, and 
adults are being treated orthodon-
tically.19 For example, data show 
that the proportion of US children 
who received orthodontic therapy 
increased from about 15% in the 
1950s to more than 30% in the 
1970s.19 Furthermore, most patients 

desire orthodontic treatment for es-
thetic reasons.20 This motivation is 
independent of the geographic lo-
cation or the affluence of the coun-
try.21 However, gingival recessions 
can negatively affect the esthetics 
of the dentition and compromise 
treatment results.

Orthodontic appliances are a 
potential factor of mechanical and 
chemical irritation for periodontal 
tissues, creating retention areas for 
dental plaque; even when oral hy-
giene is excellent in the visible part 
of the tooth, the device causes a 
change in the intraoral microflora, 
leading to a bacterial array similar to 
that present in sites affected by peri-
odontal disease.22 The present find-
ings show that even when patients 
were engaged in optimal plaque 
control (FMPS, –0.28% ± 10.1%;  
P = .31), an increase in FMBS (6.89% 

± 9.20%; P = .48) and PPD (0.51 ± 
0.17 mm; P = .45) was observed 9 
months after the orthodontic treat-
ment was initiated. Although these 
differences were not statistically 
significant, they may support the 
clinical effect of fixed orthodontic 
appliance on periodontal status.

In contrast to patients with a 
clear thick gingiva, those with a 
thin-scalloped biotype are consid-
ered at risk; an accurate identifica-
tion of these high-risk subjects is 
warranted. Usually, simple visual 
inspection is used in clinical prac-
tice and even in research to identify 
these high-risk patients; however, 
the precision of this method has 
never been documented. Egbhali 
et al23 observed that, by means of 
a visual evaluation of gingival thick-
ness, the biotype was accurately 
identified in only about half of the 
cases irrespective of the clinician’s 
experience. Experienced clinicians 
mostly recognized the thick flat 
biotype while nearly half of the thin 
scalloped cases were misclassified. 
As a result, simple visual inspection 
may not be considered a valuable 
method to identify the gingival bio-
type. In contrast to visual inspec-
tion, many instrumental methods 
were proposed to measure tissue 
thickness: direct measurements,24 
probe transparency,13 ultrasonic 
devices,25 and, most recently, cone 
beam computed tomography 
(CBCT).26 In the direct method, the 
tissue thickness was measured us-
ing a periodontal probe.24 When 
the thickness was 1.5 mm or more, it 
was categorized as a thick biotype. 
When the thickness was less than 
1.5 mm, it was considered a thin 

Table 4 Orthodontic movement impact on periodontal  
clinical indexes

Alignment* Proinclination* Retroinclination* F ratio (P)*

PPD (mm)
Baseline
9-month
∆

1.45 (0.13)
1.98 (0.30)
0.53 (0.23)

1.43 (1.42)
1.99 (0.10)
0.56 (0.24)

1.47 (0.15)
1.85 (0.11)
0.39 (0.11)

0.08 (.92)
0.50 (.62)
0.71 (.51)

CAL (mm)
Baseline
9-month
∆

1.45 (0.13)
1.98 (0.30)
0.53 (0.25)

1.43 (0.14)
2.16 (0.43)
0.73 (0.43)

1.47 (0.15)
1.85 (0.28)
0.39 (0.28)

0.08 (.92)
1.07 (.37)
1.42 (.28)

RD (mm)
Baseline
9-month
∆

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

0.00 (0.00)
0.17 (0.41)
0.17 (0.40)

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

NSS
0.81 (.47)
0.81 (.47)

KTW (mm)
Baseline
9-month
∆

3.90 (0.85)
3.95 (0.87)
0.05 (0.43)

4.08 (0.78)
3.42 (0.78)

–0.67 (0.30)

4.50 (0.85)
4.97 (0.87)
0.46 (0.21)

0.13 (.88)
0.91 (.43)

16.52 (.003)**
*Mean ± standard deviation.
**Statistically significant difference (P < .05).
PPD = probing pocket depth; CAL = clinical attachment level; RD = recession depth;  
KTW = keratinized tissue width; NSS= not statistically significant. 
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Fig 8 Regression analysis. PPD = probing pocket depth; CAL = clinical attachment level; RD = recession depth; KTW = keratinized tissue 
width; AL = alignment; PI = proinclination; RI = retroinclination. Statistically significant values are reported in red type. 
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tissue biotype. However, this meth-
od of measurement had several  
inherent limitations, such as the  
precision of the probe, which is to 
the nearest 0.5 mm; the angulation 
of the probe during the transgingi-
val probing; and the distortion of the 
tissue during probing. In the probe 
transparency technique, the gin-
gival biotype was considered thin 
when the outline of the periodontal 
probe showed through the gingi-
val margin from inside the sulcus.13 
The biotype was considered thick 
if the probe did not show through 
the gingival margin. Müller et al25 
applied a noninvasive ultrasonic de-
vice to measure gingival thickness. 
This method had several limitations; 
most importantly, it was difficult to 
determine the correct position and 
attain reproducible measurements. 
Recently, CBCT scans were used 
to visualize and measure the thick-
ness of both hard and soft tissues.26 
Although a recent study demon-
strated that CBCT measurements 
were an accurate representation of 
the clinical thickness of the labial 
gingiva,27 the cost and benefit ratio 
should be careful evaluated. The 
biotype probes used in the pres-
ent study represent a new way to 
objectively assess the quality of the 
periodontal tissues with an easy-to-
use, biologically noninvasive, and 
low-cost device.

Dorfman28 reported that, in his 
study, 16 patients with decreased 
KTW demonstrated marked gingi-
val recession. Their incisors moved 
either negligibly or somewhat proin-
clinated during treatment. However, 
the eight patients with increase in 

KTW exhibited a relevant amount 
of retroinclination tooth movement. 
The results of the present investi-
gation showed a statistically signifi-
cant reduction in the KTW value in 
the thin-biotype group (–0.50 ±  
0.71 mm; F = 2.57; P = .03), and the 
proinclination orthodontic move-
ment was significantly associated 
with a reduction in the KTW (–0.67 ±  
0.30 mm; F = 16.52; P = .003). 

Melsen and Allais9 compared 
the gingival situation of their pa-
tients before and after treatment 
with a fixed appliance and proincli-
nation of mandibular incisors. They 
demonstrated that the increase in 
the prevalence of gingival recession 
during treatment was significant, but 
the increase in the mean gingival 
recession was not significant. More-
over, four variables were significant-
ly related with the development or 
increase in the gingival recession 
during orthodontic treatment: base-
line recession presence, KTW, peri-
odontal biotype, and visual gingival 
inflammation.9 Although no statisti-
cal significance was observed, only 
one of the 16 subjects enrolled in 
that study who experienced the de-
velopment of a gingival recession 
had a thin periodontal biotype and 
was orthodontically treated with 
proinclination of the mandibular in-
cisors. KTW values in relation to the 
type of orthodontic movement were 
in agreement with those found by 
Andlin-Sobocki.29 When teeth were 
retroinclined, the KTW increased 
(0.46 ± 0.21 mm), whereas a loss of 
KTW was observed when the man-
dibular incisors were proinclined 
(–0.67 ± 0.30 mm).

A recent review failed to clarify 
the effect of orthodontic changes in 
incisor inclination on the occurrence 
of gingival recession.16 However, a 
strong and positive correlation was 
found between proinclination and 
thin biotype, both in terms of RD  
(R = 0.83; P = .001) and KTW (R = 0.87;  
P = 0.001).

Conclusions

Within the limits of the present 
study, the periodontal biotype 
should be properly identified be-
fore orthodontic treatment to avoid 
the development of gingival reces-
sion. When gingival biotype is thin, 
all types of orthodontic movements 
seem to be unfavorable, leading to 
a loss of KTW and increasing the 
risk of gingival recession. Among 
the different types of movements, 
proinclination was always related 
to a loss of soft gingival tissue; the 
thinner the biotype, the higher the 
KTW loss. The use of the biotype 
probe is a reliable, friendly, and 
noninvasive way to classify the peri-
odontal biotype.
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