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Abstract

Background. A shallow vestibule, insufficient keratinized tissue width and pulling of marginal gingiva
may be associated with gingival recession, plaque accumulation and gingivitis. Conventional techniques for
treatment of gingival recession use autogenous or allogenic grafts. However, these methods result in soreness
at the donor site and pose an economic burden, which may cause patients to withdraw from treatment.
Alternative therapy is currently not available to treat such patients.

Objectives. The aim of this study was to evaluate changes in periodontal tissue at the mandibular incisors
after vestibuloplasty, focusing on functional improvement of the existing soft tissue with no grafting.

Materials and methods. Thirty patients with a shallow vestibule, minimal keratinized tissue width
(KTW; <1 mm), gingival recession (REC) and pulling of gingiva underwent modified Kazanjian vestibulo-
plasty were included into the test group, whereas 27 patients did not undergo any surgery (control group).
The probing pocket depth (PPD), clinical attachment level (CAL), gingival recession depth (GRD), and KTW
were assessed at baseline and 12 months post-surgery.

Results. The mean KTW, GRD and CAL values improved in the test group. A significant increase in mean
KTW value (117 £1.22 mm, p = 0.0406) was detected in the test group, while the control group showed
afurther reduction in mean KTW value (0.13 +0.45 mm). The mean GRD value decreased from 2.09 +1.78 mm
10 1.22 146 mm (p = 0.0087) in the test group, whereas in controls the mean GRD value increased from
1.95 £1.29 mm to 2.34 £144 mm (p = 0.0164). The mean KTW value at 3, 6 and 12 months compared
to baseline showed an increase in the test group, and the mean GRD and CAL values exhibited the potential
toimprove.

Conclusions. Sites treated with vestibuloplasty showed increased KTW, improvement in the gingival
margin and CAL gain, whereas untreated sites showed continuous deterioration of the evaluated parameters.
Vestibuloplasty may be recommended for patients avoiding major surgery for which functional improvement
in tissue alone would provide a sufficient therapeutic outcome.
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Background

A shallow vestibule in the anterior region of the lower
dental arch may impede proper oral hygiene due to insuf-
ficient space for the toothbrush, leading to plaque accumu-
lation and traumatizing brushing technique. It can result
in marginal gingivitis and the potential for the occurrence
or exacerbation of gingival recessions. Moreover, a shallow
vestibule often coexists with a narrow zone of keratinized
gingiva and attached gingiva or frena attachment with
pulling of the gingival margin. Measurement of vestibule
depth is not commonly performed in a standard peri-
odontal examination. There are no established methods
to measure the depth of the vestibule or reference values
to classify its type, which is commonly categorized as shal-
low or deep.!~3 According to Ward, the depth of the ves-
tibular fornix in the lower anterior region, measured from
the gingiva to the mucobuccal fold, varies from 2.5 mm
to 11.5 mm.* In patients with excellent dental plaque con-
trol, periodontal health can be preserved in spite of lack
of keratinized tissue. Conversely, in cases with suboptimal
plaque removal, a thin periodontal phenotype requiring
restorative, orthodontic or prosthetic treatment and de-
ficiency of keratinized tissue may be associated with gin-
gival recession and inflammation. As a result, coexisting
esthetic impairment, dentin hypersensitivity, discomfort
during tooth brushing, root caries, and non-carious cer-
vical lesions may be a cause for concern in both patients
and clinicians. Especially in the mandibular incisor region,
other factors such as the presence of frena attachment,
muscle pull and a shallow fornix may predispose a patient
to future soft tissue loss in case of inadequate plaque con-
trol and lack of keratinized tissue.® A long-standing debate
in the scientific community relates to the optimal amount
of keratinized tissue. It is agreed that >2 mm of keratinized
tissue and =1 mm of attached gingiva is beneficial around
teeth to maintain periodontal health.®

Various techniques for deepening the vestibule have been
described; however, most of them are not used due to post-
surgical complications that result from exposing a varying
area of the crestal bone.’~1° Surgical methods of deepening
the oral vestibule, besides vestibuloplasty procedures, in-
clude autogenic soft tissue grafting.>®!! Deepening the oral
vestibule can enable maintenance of proper oral hygiene,
remove improper attachment of the lower lip frenulum
and eliminate pulling of the gingival margin. If soft tissue
grafting is used to deepen the vestibule, an additional effect
is obtained, namely widening the keratinized gingival zone
and covering or decreasing the existing recessions. How-
ever, insufficient thickness of palatal tissue at the donor site,
or patient refusal of grafting, effectively prevents palatal
tissue graft surgery in a considerable number of patients.

Kazanjian described a less invasive technique in which
a split-thickness flap is prepared.}? Kazanjian vestibuloplasty
was originally performed before prosthetic treatment to re-
position the mucosa and muscle insertions and to increase
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the denture area for stability of the prosthesis. Individual
studies have described the positive effects of vestibular deep-
ening performed without grafts on periodontal tissue pa-
rameters and oral hygiene in dentate segments.!** To over-
come some postoperative complications associated with
the Kazanjian technique, several modifications have been
suggested by other authors'>1” as well as in our work.'+18

Nevertheless, autogenous tissue grafts are still consid-
ered the gold standard for soft tissue augmentation and
provide unparalleled outcomes in terms of clinical im-
provement.>*1® However, free gingival grafts (FGG) may
be associated with patient morbidity at the donor site and
poor color blending with neighboring tissues. Presently,
alternative commercially available materials may partially
compensate for the drawbacks of FGG, since they provide
significant improvements in matching the color and texture
of keratinized tissue. Moreover, graft substitutes do not
require graft harvesting from a second surgical site. Autog-
enous soft tissue grafts can be harvested from the palate
or maxillary tuberosity using different approaches, such
as the trap-door technique, single incision technique,
parallel incision technique, and de-epithelialization tech-
nique.2>-22 A second surgical site and prolonged surgical
time are correlated with greater postoperative pain and
swelling.® Moreover, in some cases, the thickness of the pal-
atal mucosa can constitute an additional limiting factor.

There is unprecedented interest in graft substitutes,
which can be divided into allogenic, xenogenic, alloplastic,
and living constructs. Unrestricted availability, avoidance
of a secondary surgical site, reduced surgical time, and
decreased patient morbidity are some of the major ben-
efits of these materials. Acellular dermal matrix (ADM),?
Mucograft (Geistlich Pharma, Wolhusen, Switzerland)?*2°
and DynaMatrix (Keystone Dental, Burlington, USA)?® are
examples of commercially available materials. Overall,
there is evidence in the literature that graft substitutes
are effective in augmenting keratinized tissue in an es-
thetically pleasing way. However, at present, there is not
enough evidence to support or refute the superiority of any
particular product. It is also important to highlight that
FGG and bilaminar approaches lead to superior outcomes
in terms of mean keratinized tissue width (KTW) gain.

The labial surfaces of mandibular incisors are commonly
affected by inadequate KT'W volume, the presence of frena
attachment, muscle pull, and gingival recessions. Since
the tooth germs of lateral incisors are situated more lin-
gually with respect to the central incisors, the former teeth
are more often associated with periodontal problems.?”
Less traumatic procedures that involve only 1 surgical
site, require less chair time and provide an optimal cost-
to-benefit ratio for improving periodontal condition are
still needed. Kazanjian vestibuloplasty seems to represent
an alternative and functional approach to more advanced
grafting techniques, especially for patients who do not
want or cannot have (due to palate soft tissue condition)
conventional treatment.
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Objectives

The aim of this study was to evaluate changes in peri-
odontal tissue at lower incisors with a lack of keratinized
tissue, muscle pull and gingival recessions 12 months af-
ter modified Kazanjian vestibuloplasty, compared to un-
treated sites.

Materials and methods
Study design and patient population

This study was planned as a prospective, non-random-
ized, parallel trial (Fig. 1). The investigator who evalu-
ated the clinical outcomes was not aware of the treatment
protocol. Patients in the test group underwent vestibu-
loplasty in the anterior region of the mandible, whereas
patients in the control group did not undergo any surgi-
cal treatment. The study design and all clinical proce-
dures were performed in accordance with the Helsinki
Declaration of 1975, as revised in Tokyo in 2004, after
approval of the study protocol by the Bioethics Commit-
tee of the Medical University of Warsaw, Poland (approval
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No. AKBE/106/15). Participants were recruited among pa-
tients referred to the Department of Periodontology and
Oral Mucosa Diseases at the Medical University of War-
saw by their general dentists between January 2013 and
December 2015 due to decreased vestibular depth, pulling
of the gingival margin, narrow keratinized gingiva, single
or multiple gingival recessions, or an aberrant frenum posi-
tion in the area of the lower anterior teeth. One examiner
(M.N-G.) qualified patients into the study. All patients
were informed about all plausible treatment options, in-
cluding soft tissue augmentation with either autogenous
soft tissue graft or collagen matrix, as well as modified ves-
tibuloplasty according to the Kazanjian method. Patients
who declined soft tissue augmentation but allowed vestibu-
loplasty, together with patients who decided not to receive
any surgery at all, were enrolled in the study. Patients were
thoroughly informed of the nature of the study and the po-
tential risks and benefits of their participation. All patients
signed an informed consent form. Subsequently, patients
were meticulously instructed on how to use the roll tech-
nique with a soft toothbrush and provided with a profes-
sional full-mouth cleaning and polishing.

Fifty-seven patients (45 women and 12 men, aged
21-56; mean age 37.58 +6.11 years) participated in this

[ Enrollment

Assessed for eligibility (n=350)

Excluded (n=293)
+ Not meetingindusion criteria (n = 44)
+ Declinedto participate (n = 20)

+ Opted for surgery with autogenous soft
tissue graft(n=163)

+ Optedwith surgery with collagen matrix
(n=34)

+ Otherreasons (n=32)

Enrolled in the study (n=57)

!

[ Surgical treatment ]

Opted for intervention (n = 30)
+ Received intervention (n = 30)

+ Did not receive intervention (n = 0)

A 4

Opted for observation (n = 27)

[ Follow-up

Lost to follow-up (n=0)

Discontinued intervention (n = 0)

4

Lost to follow-up (n = 0)

Discontinued intervention (give reasons) (n = 0)

[ Analysis

]

Analysed (n=30)
+ Excluded from analysis (n = 0)

Analysed (n=27)
+ Excluded from analysis (n = 0)

Fig. 1. Diagram showing
the study design
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study, of which 30 patients underwent modified Kazanjian
vestibuloplasty (test group). The control group consisted
of 27 patients (20 women and 7 men, aged 24—54, mean
age 39.13 +5.62 years) who declined any surgical treatment
but agreed to a 12-month observation.

Inclusion and exclusion criteria

The following inclusion criteria were applied: 1) a shal-
low vestibule, muscle pull, frena attachment with pull
syndrome, and at least q lower incisor with KTW <1 mm
in the apico-coronal dimension; 2) full mouth plaque score
(FMPS) <20%; 3) full mouth bleeding on probing score
(FEMBOP) <20%; 4) no active gingivitis or periodontitis;
5) over 18 years of age; 6) no systemic disease with com-
promised healing potential; 7) no intake of medications
affecting periodontal status; 8) no smoking; 9) no pregnant
or lactating women; and 10) no previous periodontal plastic
surgery in the anterior mandible.

Clinical measurements

Clinical parameters were evaluated by 1 experienced
examiner (BW). A total of 5 patients with gingival reces-
sions on the buccal surfaces of the lower incisors were re-
cruited for the calibration exercise. The examiner recorded
the periodontal parameters in the mandible with an inter-
val of 24 h between measurements. Calibration was ac-
cepted when >90% of the recorded values were reproduced
within a difference of 1.0 mm and exact data were reported
in 75% of measurements. The following parameters were
assessed using a graded periodontal probe (UNC probe
15 mm; Hu-Friedy, Chicago, USA): 1) probing pocket depth
(PPD), distance from the gingival margin to the bottom
of the gingival sulcus at 6 points per tooth (mesio-buccal
(MB), mid-buccal (B), disto-buccal (DB), mesio-lingual
(MD), mid-lingual (ML), and disto-lingual (DL)); 2) clini-
cal attachment level (CAL), distance from the cemento-
enamel junction (CE]) to the bottom of the gingival sulcus
at 6 points per tooth (MB, B, DB, ML, L, and DL); 3) gingi-
val recession depth (GRD), distance from CEJ to the most
apical extension of the gingival margin at the mid-buccal
point of the tooth; 4) KT'W, the distance between the most
apical point of the gingival margin and the mucogingival
junction (MG]J), with the MGJ demarcated by staining
the mucogingival complex with iodine solution; 5) FMPS,
the percentage of total surfaces (4 aspects per tooth) that
revealed the presence of plaque?®; and 6) FMBOP, as-
sessed dichotomously at 6 points per tooth (MB, B, DB,
ML, L, and DL) as the percentage of bleeding points.?
The GRD was classified according to the Miller clas-
sification (Class I — GRD does not extend to MGJ and
there is no loss of interdental bone and soft tissue; Class II
— GRD extends to or beyond MGJ and there is no loss
of interdental bone and soft tissue; Class III — GRD ex-
tends to or beyond MGJ with alveolar bone and soft tissue
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loss in the interdental area; and Class IV — GRD extends
to or beyond MGJ with severe alveolar bone and soft tis-
sue loss in the interdental area) and in line with the Cairo
classification (RT1 — GRD with no loss of interproximal
attachment; RT2 — the amount of interproximal attach-
ment loss is equal to or lower than the buccal attachment
loss; and RT3 — the amount of interproximal attachment
is greater than the buccal attachment loss).3%3! In the test
group, clinical parameters were recorded at baseline and
at 3, 6 and 12 months postoperatively. In the control
group, clinical parameters were assessed at baseline and
12 months after baseline examination.

Surgical treatment

For the test group, the surgical procedures were per-
formed by 1 experienced surgeon (P.P.) in accordance
with modified Kazanjian vestibuloplasty under local an-
esthesia with 4% articaine hydrochloride with adrena-
line (1:100,000) (Ubistesin Forte 1.7 mL; 3M ESPE, Saint
Paul, USA). A single horizontal incision was made with
a scalpel blade from the lower right canine to the lower
left canine within the mucosa of the inner part of the lip,
9-12 mm from the mucogingival junction. A split-thick-
ness pedicle flap was prepared with its base on the alveolar
part of the mandible to the level of the keratinized gin-
giva. The muscle attachments beneath the free margin
of the flap were separated and moved apically. The rem-
nants of muscle tissue were removed from the periosteum
on the vestibular part of the anterior mandible. Limited
flap preparation and only small correction of submuco-
sal tissue constituted modifications of the original tech-
nique. The mobilized flap was then stabilized apically
with resorbable single sutures (PGA Resorba 6/0 11 mm,
3/8; RESORBA Medical GmbH, Nuremburg, Germany)
to the underlying periosteum at the level of the newly
established vestibular depth (Fig. 2). The area on the in-
ner surface of the lower lip was left to heal by secondary
intention.

Postoperative period

After surgery, patients received 800 mg of ibuprofen and
were asked to take a 2" dose 8 h later as well as additional
tablets later on if required to control postoperative pain.
Patients were instructed to take azithromycin (500 mg
once daily) for 3 days. Meticulous written postoperative
instructions to avoid brushing, flossing and chewing
in the treated area for a period of 2 weeks were handed
to all subjects after surgery. Patients were asked to apply 1%
chlorhexidine gel topically to the operative site and to rinse
their mouth twice daily for 1 min using 0.2% chlorhexidine
solution. At week 2, the sutures were removed and patients
resumed careful brushing with a soft toothbrush. Follow-
up appointments were scheduled for 1, 2, and 4 weeks after
surgery, as well as 3, 6 and 12 months after the baseline
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examination. Each session included reinforcement of oral
hygiene instructions (teeth brushing with the roll tech-
nique and dental flossing twice a day) and supragingival
plaque removal. Two clinical cases are shown in Fig. 2 and
Fig. 3.

Fig. 2. A. Pre-operative view of test site; B.immediate post-operative view;
C. 12 months post-operative view

Fig. 3. A. Baseline view of control site; B. 12 months post-operative view

Statistical analyses

Statistical analyses were performed using R v. 3.2.3
software (R Core Team 2019; R Foundation for Statistical
Computing, Vienna, Austria). Clinical parameters were
compared between the 2 groups. The primary outcome
variable was an increase in the keratinized tissue width
at 12 months, and the secondary variables were gingival
recession height reduction and gain in clinical attachment
level at 12 months. Descriptive statistics were carried out
using mean values, 95% confidence intervals (95% CI),
standard deviations (SD), frequencies, and percentages.
The Shapiro—Wilk test was used to assess data distribu-
tion normality. As all quantitative variables in this study
were normally distributed, Student’s t-test was applied
for intragroup and intergroup comparisons. To evaluate
the effectiveness of treatment, the following calculations
were done: 1) KTWgain = KTW12 — KTWO; 2) gingival
recession reduction = GRD 0 - GRD 12. To compare
measurements at the 4 time points (baseline, 3, 16, and
12 months) in the test group, two-way analysis of vari-
ance (ANOVA) was used. Statistical significance was set
at p < 0.05.
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Results

The test group included 30 patients (25 women and
5 men, aged 21-56, mean age 36.03 +6.61 years) who un-
derwent modified Kazanjian vestibuloplasty on the ves-
tibular surfaces of the lower incisors. Post-surgical heal-
ing was uneventful in all patients, all of whom completed
the 12-month follow-up. Hypertrophic scar formation
was observed in 3 patients, while scar lines were visible
in the apical regions in 5 patients. The control group con-
sisted of 27 patients (20 women and 7 men, aged 24-54,
mean age 39.13 +5.62 years) who declined any surgical
treatment but agreed to 12-month observation. The major-
ity of observed labial gingival recessions at baseline in both
groups were class I according to Miller and recession type 1
(RT1) according to Cairo (Table 1).

The clinical characteristics of the groups at baseline and
12-month follow-up are depicted in Table 2. With the ex-
ception of KTW, both groups had similar clinical param-
eters at baseline. The FMPS and FMBOP values remained
low throughout the observation period. However, in the test
group, we observed statistically significant improvement
in local bleeding on probing score (BOP) for the treated
areas as compared to controls. At the end of the study,
the mean PPD value assessed at 6 points per incisor,
as well as only in buccal aspects of the tooth, increased
significantly in controls from 1.70 £0.59 to 1.77 £0.63 mm
and from 1.79 £0.59 mm to 1.88 +0.65 mm, respectively.
Twelve months after surgical treatment, the mean CAL,
GRD and KTW values improved in the test group. At test
sites the mean CAL value decreased from 2.28 +1.91 mm
to 1.63 £1.66 mm (p = 0.3802), whereas at control sites
the mean CAL value increased from mm 1.86 +1.63 mm
to 2.07 £1.79 mm (p = 0.2292). The statistical signifi-
cance of the changes in CAL measured at the mid-buccal
point of the teeth is presented in Table 3. At test sites
the mean GRD value decreased from 2.09 +1.78 mm
to 1.22 £1.46 mm (p = 0.0087), whereas at control sites
the mean GRD value increased from 1.95 +1.29 mm
to 2.34 £1.44 mm (p = 0.0164). Surgical treatment re-
sulted in a significant increase in the mean KTW value

Table 1. Baseline characteristics of the test and control groups with
respect to gingival recession

Test group

Control group

Variables (N=27)

(N=30)

Class of GRD according to Miller (n)

Class | 57 63
Class II 24 22
Class Il 10 7
Class IV 0 0
Type of GRD according to Cairo (n)
RT1 76 78
RT2 13 11
RT3 2 3

N — number of patients; n — number of defects; GRD - gingival recession
depth; RT - recession type.
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(1.17 £1.22 mm, p = 0.0406) in the test group. By contrast,
in the control group, further reduction in the mean KTW
value to 0.13 +0.45 mm was observed. The mean KTW
value at 3, 6 and 12 months compared to baseline showed
atendency to increase in the test group (Table 3). The rela-
tive mean GRD values exhibited the potential to decrease
over time. From baseline to 12 months, there were statisti-
cally significant increases in mean CAL and KT'W, as well
as significant GRD reduction, for the mid-buccal aspects
of the lower incisors in the test group. No changes were
observed in terms of the mean PPD value.

Discussion

A poor mucogingival condition is common in the lower
incisor area. In case of inadequate KTW, decreased vestib-
ular depth and muscle pull, mucogingival surgery may be
performed to ease plaque control, improve patient comfort
during tooth brushing, and reduce, halt or avoid gingival
recession formation. Different procedures provide vary-
ing degrees of success. The present study evaluated peri-
odontal condition at the lower incisors in patients who un-
derwent simple vestibuloplasty versus untreated patients
who served as controls. Each patient had at least 1 incisor
with KTW < 1 mm, gingival recession, and the presence
of muscle pull or high frena attachment. To the best of our
knowledge, this is the first study to compare these 2 ap-
proaches in natural teeth. At the end of the follow-up pe-
riod, the test group showed significant gains in KT'W and
CAL (at the mid-buccal point) and reduction in GRD,
which improved continuously during the observation
period. The KTW increased by 1.17 mm. In the control
group, the abovementioned parameters worsened over
time, together with significant increases in PPD, as a re-
sult of impaired plaque control at the affected sites. Our
study suggests that modified Kazanjian vestibuloplasty
is associated with more stable periodontal tissue compared
to untreated sites. This procedure has the benefits of sim-
plicity, less time required, no need for a second surgical
site (which lowers morbidity), and an esthetically pleasing
tissue match. It may be an alternative approach in case
of patients who want to avoid major surgery and for whom
functional improvement of periodontal soft tissues alone
will bring a sufficient treatment outcome.

Our findings also indicate that, apart from the ex-
pected vestibular deepening, it is possible to obtain
the additional effect of reducing existing recessions where
the vestibule is shallow. One has to bear in mind, however,
that the main objective of vestibuloplasty is not coverage
of recessions but elimination of recession-inducing fac-
tors. It has been argued that FGG should be considered
the first and the most effective choice for increasing de-
velopmentally missing or lost keratinized tissue and may
eliminate muscle pull. Agudio et al. evaluated changes
in the amount of keratinized tissue in 103 patients treated
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Table 2. Clinical parameters (mean, 95% Cl, SD) at the lower incisors at baseline and after 12 months

Variables Baseline
PPD tests [mm] 1.69 [1.64;1.74] £0.69
PPD controls [mm] 1.70 [1.65;1.74] £0.59
#p-value 04324
PPDDb tests [mm] 1.79[1.71,1.87]1 £0.74
PPDb controls [mm] 1.7911.73;1.86] £0.59
#p-value 0.7803
CAL tests [mm] 1.79 [1.66;1.92] +1.77
CAL controls [mm] 1.37[1.26;1.48] +1.46
#p-value 0.8932
CALD tests [mm] 20.28[1.69;1.83] £1.91
CALDb controls [mm] 10.86 [1.68;2.04] +£1.63
#p-value 0.2765
GRD tests [mm] 2.09[1.76,241]1£1.78
GRD controls [mm] 1.95[1.70;2.20] £1.29
#p-value 0.6320

GRD red tests [mm] -
GRD red controls [mm] -

#p-value

KTW tests [mm] 2.24[2.05;2.43] £1.06
KTW controls [mm] 1.77 [1.62;1.92] £0.78
#p-value 0.0339*

KTWagain tests [mm] -
KTWgain controls [mm] -

#p-value

FMPS tests [mm] 0.14[0.11;0.16] £0.23
FMPS controls [mm] 0.20 [0.16;0.23] +£0.28
#p-value 0.3412

PS tests [mm] 0.191[0.14;,0.23] £0.26
PS controls [mm] 0.25[0.20;0.31] £0.30
#p-value 0.2291
FMBOP tests [mm] 0.16 [0.14,0.18] £0.21
FMBOP controls [mm] 0.19[0.16;0.22] +0.23
#p-value 04328

BOP tests [mm] 0.24[0.20;,0.29] +£0.24
BOP controls [mm] 0.29[0.25;0.33] +0.22
#p-value 0.8743

12 months
1.70 [1.65;1.75] £0.69 0.5032
1.77 [1.72;1.82] £0.63 0.0332*
0.0398*
1.76 [1.69;1.83] +0.68 0.3503
1.88[1.81;1.95] +0.65 0.0229*
0.0065*
1.38 [1.26;1.50] +1.58 0.6764
149[1.37,1.61]+157 0.7018
0.903
1.63[1.45;1.80] £1.66 0.3802
207 [1.87,2271+1.79 0.2292
0.3007
1.22 [0.95;1.48] +1.46 0.0087*
234[2.06261] 144 0.0164*
0.0421*

0.85[0.67;1.04] +1.04 -
—0.38 [-0.51;,-0.24] +0.69 -

0.2139
342 [3.18,3.66] £1.29 0.0406*
1.64 [1.48;1.79] £0.80 0.7002
0.0299*

1.17 [-1.40,-0.95] £1.22 -
—0.13[0.04,0.22] £0.45 -

0.04489*
0.13[0.10,0.15] £0.21 0.8721
0.18 [0.15;0.21] £0.25 0.7088
0.2081
0.20[0.15;0.25] +0.26 0.9301
0.29 [0.24;0.35] +0.26 09118
0.3010
0.06 [0.04;,0.07] £0.11 0.7356
0.16 [0.14;0.19] £0.20 0.8021
0.2281
0.07 [0.05;0.09] +0.12 0.0108*
0.27[0.23,0.31] +0.19 0.3294
0.0381*

PPD — mean value of probing pocket depth at 6 measurement points (MB, B, DB, ML, L, DL); PPDb — mean value of probing pocket depth on buccal surfaces
at 3 measurement points (MB, B, DB); CAL — mean value of clinical attachment level at 6 measurement points (MB, B, DB, ML, L, DL);

CALb — mean value of clinical attachment level on buccal surfaces at 3 measurement points (MB, B, DB); GRD — mean value of gingival recession depth;
GRDred — mean value of gingival recession depth reduction; KTW — mean value of keratinized tissue width; KTWgain — mean value of gain in keratinized
tissue; FMPI — full mouth plaque index; PS — plaque score at lower incisors; FMBOP — full mouth bleeding on probing score; BOP - bleeding on probing
score at lower incisors; p for intragroup comparison; #p for intergroup comparison; * statistically significant at p < 0.05.

Table 3. Changes in clinical parameters (mean, 95% Cl, SD) at the lower incisors at the mid-buccal point over time in the study groups

Variables Baseline
PPD mid-buccal [mm] 1.25[1.17;1.33] £0.45 1.19[1.12;1.26] +£0.39
CAL mid-buccal [mm] 3.20[2.84,3.55] £1.94 2.65[2.27,3.03] £2.09
GR mid-buccal [mm] 2.09[1.76,241] £1.78 1.78 [1.45;2.10] £1.79

KTW mid-buccal [mm] 2242052431 £1.06 | 249[2.29;2.68] +1.06

p2 baseline
12 months p1 ~ 12 months
1.17[1.10;1.24] £0.38 1.17[1.10;1.241 £038 | 04235 0.1662
2.23[1.87,2.59] £1.98 2.00[1.67,2.34] £1.81 03241 <0.0001*

141 [1.101;,1.71] £1.65 1.22[0951.48] £146 = 0.0147* 0.0005%
3.04[2.82,3.26] £1.19 342[3.183.66] £1.29 | 0.0078* 0.0002*

Mean value of probing pocket depth (PPD) at the mid-buccal point (B), mean value of clinical attachment level (CAL) at the mid-buccal point (B), mean
value of gingival recession depth (GRD), mean value of keratinized tissue width (KTW); p1 for comparison of changes at 4 time points (baseline, 3 months,
6 months, 12 months); p2 for comparison of differences between baseline and 12 months; * statistically significant at p < 0.05.

with gingival augmentation procedures with FGG, and
observed a4.2 mm increase in KTW and a 0.8 mm gingi-
val margin shift 10 years after surgery.>? Furthermore, 18—
35 years after treatment, 83% of augmented sites showed

gingival recession reduction, whereas 48% of untreated
sites showed increased recession.?® The reported keratin-
ized tissue augmentation with FGG varied from 3.1 mm
to 5.6 mm. Limitations associated with FGG include
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mucogingival junction misalignment as well as poor color
and texture match with neighboring tissues.>® For these
reasons, FGG utilization should be thoroughly evalu-
ated, especially in cases involving the anterior region
of the maxilla or mandible. Several disadvantages of FGG
have been overcome by the use of subepithelial connec-
tive tissue grafts (SCTG).3* They are considered the gold
standard in mucogingival surgery, but also have some dis-
advantages. The surgery requires a 2"! operation to obtain
the donor tissue from the palate, the amount of donor
tissue is limited, and the procedure significantly increases
complications and pain due to the need to surgically open
a 2" site to obtain the donor tissue.>111%20 Vestibulo-
plasty does not aim to increase the width of the gingival
keratinized structure either, as it is the case with FGG,
since it is determined by cells at the genetic level and
the grafted palatal tissue is keratinized.?® It is notewor-
thy, however, that in the 12-month observation period
the keratinized gingival zone increased in the test group
at the incisors; by contrast, in the control group, KG re-
mained at a similar level or decreased slightly. The results
in the test group, which were based on clinical probing,
should be treated with caution due to the absence of his-
tological examination of the relevant tissue. It is difficult
to conclusively determine if the procedure itself reduced
recession or if it occurred due to changes in the patients’
oral hygiene practices (all patients switched to the roll
tooth brushing technique). Reduction of gingival reces-
sion and increase of the attached gingiva zone may have
been caused by the resolution of gingival inflammation
following elimination of pulling of marginal gingiva and
proper oral hygiene. It is likely that elimination of pull-
ing restores proper function of keratinizing cells within
the free gingiva and enables reconstruction of the kera-
tinized gingiva zone previously reduced by the inflam-
matory process.3¢ It may support the already postulated
observation that elimination of gingival margin pulling
restores the conditions for proper functioning of kera-
tinizing cells within the free gingiva. The results also
indicate that the elimination of pulling and resolution
of marginal gingivitis enabled reconstruction of clinical
attachment.

According to Ward, however, it appears that satisfactory
periodontal and gingival health can be maintained even
where the vestibule is shallow.* Moreover, the findings
demonstrate that it is possible to maintain periodontal
health and attachment through control of gingival in-
flammation despite the absence of attached gingiva.”
On the other hand, more recent studies have shown
that narrow gingiva in combination with a shallow ves-
tibular fornix might promote the accumulation of food
debris during mastication and impede proper oral hy-
giene. Hence, vestibular deepening should be considered
when patients experience discomfort while brushing
and chewing. Changes in tooth brushing habits may be
of greater importance than increased gingival thickness
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for long-term maintenance of the surgically established
position of the soft tissue margin.*®

The results of this study revealed changes in the pres-
ence of plaque and bleeding in the test group. Decreased
plaque and bleeding may be due to the creation of better
conditions for maintaining oral hygiene as well as fre-
quent follow-up visits (every 3 months in the 12-month
observation period), creating an opportunity to reinforce
oral hygiene instructions. In the control group, in which
patients only received follow-up after 12 months, relevant
oral hygiene parameters did not improve. Wade also re-
ported a correlation between plaque scores and vestibule
depth when carrying out the deepening of the vestibule
according to the Edlan and Mejchar technique.* He con-
cluded that it is a reliable technique and maintains gingival
health in the case of a limited amount of gingival tissue
on the labial aspect of the mandibular anterior teeth.

The apically positioned flap (APF) technique seems to be
a simple and cost-effective procedure that does not involve
a secondary donor site and supplemental biomaterials.
Lim et al. reported a KTW of 3.24 +1.12 mm 6 months
after surgery which decreased to 2.11 +0.69 mm after
12 months, as well as higher scores for contour and texture
compared to FGG-treated sites.?> Carnio et al. described
a modified apically repositioned flap (MARF) technique
without donor areas or the use of commercial products.*®
This approach involved a single horizontal incision within
keratinized tissue, preparation of a split-thickness flap,
and its suturing to the periosteum in the apical position.
The exposed periosteum healed by secondary intention,
resulting in a significant increase in KTW from 2.14 mm
to 4.24 mm. The reported values are greater than those
in our study, but they might be explained by different sur-
gical protocols.

Commercially available ADM yielded inferior outcomes
to FGG in terms of obtained KTW and tissue thickness,
but that the esthetic results and color match were supe-
rior. Wei et al. reported statistically smaller keratinized
tissue increases for ADM-treated sites than FGG-treated
sites (2.59 +0.92 mm compared to 5.57 +0.44 mm).?®> Mu-
cograft is a non-cross-linked porcine bilayer collagen
matrix (CM) composed of pure type I and III collagen,
which was also shown to increase KTW.2%?> The CTG at-
tained a mean KTW of 2.6 +0.9 mm, while CM attained
2.5 £0.9 mm, 6 months after surgery. DynaMatrix is ob-
tained from the submucosa of the small intestine of pigs
and is a cell-free matrix where the natural matrix molecules
are preserved. Thirteen months after surgical interven-
tion, sites treated with DynaMatrix showed an increased
KTW of 2.6 +1.1 mm compared to 5.3 1.3 mm of KTW
gain as a result of augmentation with autogenous gingival
graft.26

In our study, apart from the gain in keratinized tissue,
we also observed GRD reduction and CAL gain that were
beneficial from a clinical point of view. We speculate that,
due to optimizing plaque control and eliminating pulling
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syndrome, the proper function of keratinized cells within
free gingiva was restored, which enabled reconstruction
of keratinized tissues previously reduced by the inflam-
matory process. Even if the observed changes were small
compared to those achieved by previously described tech-
niques, some patients may still benefit from the modi-
fied Kazanjian procedure to facilitate plaque control and
optimize periodontal health. Such surgery might be more
critical for elderly patients, as well as for patients who, for
whatever reason — financial or psychological — do not agree
to more advanced surgery. In the surgical protocol of this
study, patients were prescribed antibiotic prophylaxis for
3 days after the procedure. It can be assumed that tak-
ing antibiotics is not necessary after this type of surgery.
However, we presented a consecutive group of first oper-
ated patients and did not change the protocol until the end
of the study.

Limitations

Our research has some limitations. First and foremost,
the study is not randomized. Thus, accidental bias, includ-
ing selection bias, is present. The study groups were formed
according to patients’ preferences. It would be ethically
questionable to purposefully prevent individual patients
from receiving treatment. Moreover, the baseline condition
of the patients in the present study was not statistically
comparable, as controls had a lower amount of KTW. Thus,
this is another shortcoming of a non-randomized study.
However, the mean KTW value accounted for the labial
surfaces of all mandibular incisors and the inclusion cri-
terion was at least 1 tooth with KTW < 1 mm. The dif-
ference may stem from a greater number of teeth with
more severely reduced KTW in the controls. Nevertheless,
the observed increase in KTW 12 months after treatment
in the test group was statistically significant. Even though
these issues are important and deserve recognition, we be-
lieve that the outcomes of our study might be helpful for
practitioners, since there is a gap between protocols be-
ing widely investigated and those carried out in clinical
practice.

Secondly, although we observed improvement in CAL
measurements, it should be stressed that the wound-
healing process presumably resulted in the development
of long junctional epithelium and not real regeneration.
To evaluate the true nature of healing, histological analy-
sis needs to be carried out. Furthermore, the CAL results
suggest that the creeping attachment phenomenon may
have occurred in the test group on teeth with gingival
recession. As mentioned above, the reason for this may be
better condition (more space) for the roll tooth brushing
technique to be performed.

Thirdly, patient-reported outcomes were not collected.
Such data should be included in future studies. The post-
surgical course of events, patients’ discomfort and pain,
esthetic outcomes, and patients’ general satisfaction with
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the treatment modality should be taken into account.
In light of these facts, there is an obvious need for further
long-term, well-designed clinical trials with a larger sample
size to verify the present findings. Future research should
focus on alternative approaches that improve treatment
outcomes while also being less invasive and time-consum-
ing and more cost-effective.

Conclusions

Within the limitations of our study, it can be concluded
that modified Kazanjian vestibuloplasty is a simple method
that increases KTW and improves periodontal health
at buccal aspects of the lower incisors. This procedure
may be recommended for patients for whom an increase
in KTW, reduction in muscle pull and frena elimination
are desired, but surgical palatal trauma must be avoided,
as well as for patients who do not want to be submitted
to a secondary surgical procedure at the palate.
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