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Abstract

The objective of this systematic review was to assess the efficacy of maxillary tuberosity
connective tissue grafts (MT-CTGs) in periodontal plastic surgeries at tooth and implant sites. An
electronic search of literature in OVID, Embase, Cochrane and Scopus databases and a manual
search up to August 2022 were performed to identify clinical studies at all levels of evidence with
a minimum 3 month follow-up. Out of 880 potential publications, 10 studies were included, which
included randomized controlled trials (RCTs), cohort studies and case reports. Due to study
heterogeneity, a meta-analysis was not performed. Risk of bias was assessed with the Cochrane
Risk of Bias 2 tool, the Newcastle-Ottawa Scale and the JBI Critical Appraisal checklist. MT-
CTGs were more commonly utilized for peri-implant soft tissue augmentation, with keratinized
mucosa thickness gain of 3-4 mm. Favourable gingival recession and mucosal dehiscence coverage
outcomes, and satisfactory aesthetic ratings were reported though untoward hyperplastic tissue
reactions at treated sites have also been documented. The limited evidence suggests MT-CTGs to
be a sound soft tissue graft choice which may perform as well as lateral palate CTGs in periodontal
soft tissue surgeries. Their true effect is yet to be determined with more well-designed long-term

RCTs.



Introduction

The use of autogenous soft tissue grafts to treat mucogingival deformities was first
introduced with the free gingival graft (FGG) in the 1960s. The subepithelial connective tissue
graft (CTG) was later introduced in 1974%, which soon gained popularity for its use in root
coverage procedures following Langer and Langer’s bilaminar technique®. Currently, CTG plus
coronally advanced flap (CAF) is the gold standard for root coverage.® Greater complete root
coverage (CRC) and mean root coverage (RC), and less relapse are achieved with CTG+CAF
compared to CAF alone.®* The bilaminar approach with CTG is also beneficial for soft tissue
augmentation (STA) around dental implants. In a recent systematic review, Tavelli et al.> reported
that the bilaminar technique with CTG obtained the most keratinized mucosa (KM) thickness gain
and was positively associated with marginal bone level stability. Thicker KM has been associated
with higher implant survival rates, and lower levels of marginal bone loss, plaque accumulation
and brushing discomfort.® Soft tissue deficiencies are common after tooth extractions and should
be appropriately addressed for implant and pontic site development with STA. STA can also
correct aesthetic problems such as vertical and horizontal facial soft tissue deficiencies which may

also present with exposure or show-through of the implant fixture or abutment.

The most cited CTG donor site is the lateral hard palate (LP). The palatal mucosa is
comprised of squamous cell epithelium, lamina propria and periosteum, with the lamina propria
being the layer of interest for CTG harvest.” In the posterior regions, there is a submucosal layer
subjacent to the lamina propria containing adipose and glandular tissue.” Though the LP is an
effective graft source, its main disadvantage is donor site morbidity, which may interfere with
daily oral function and affect patient satisfaction.®1® Numerous palatal harvesting and wound
dressing techniques have been developed to mitigate postoperative sequelae and complications.®

10 The LP also presents with anatomical challenges, including the greater palatine neurovascular



bundle and the potential presence of palatal exostoses and root prominences, which may

complicate CTG harvest and postoperative healing.

An alterative CTG donor site is the maxillary tuberosity (MT), which has less overall graft
availability but offers advantages over the LP. Use of MT soft tissue was first proposed for ridge
augmentation by Studer et al..! This group reported significantly thicker soft tissue in the MT
measuring 3.7-5.8 mm, whereas LP thickness varied between 1.6-4.5 mm.!! Sanz-Martin et al.1?
found MT-CTGs to be composed of a higher percentage of lamina propria and a smaller proportion
of submucosa than LP-CTGs. Though the MT can be more difficult to surgically access especially
in dentate patients, it may result in less postoperative discomfort as its location is less involved
with mastication and speech. The anatomic and biological benefits offered by the MT appear
desirable for clinical augmentation and patient-centered outcomes. Therefore, this systematic
review aimed to assess the efficacy of MT-CTGs in periodontal and peri-implant soft tissue

surgeries.

Materials and Methods

Study Protocol and Registration

The review protocol was registered under identification number CRD42021260885 with the

International Prospective Register of Systematic Reviews (PROSPERO).

PICO Question

Population (P): adult patients (>18 years old) undergoing periodontal and peri-implant soft tissue
surgery; Intervention (1): MT-CTG; Comparison (C): no treatment, LP-CTG, xenogeneic graft,
allogeneic graft; Outcome (O): primary outcomes of recession reduction (RecRed), RC, CRC,
keratinized tissue (KT) or mucosa (KM) thickness gain, keratinized tissue width (KTW) gain,

keratinized mucosa width (KMW) gain, probing depth (PD) reduction and/or clinical attachment



level (CAL) gain reported in mm or %; and if available, secondary patient-related outcomes such

as morbidity and aesthetic satisfaction were assessed
Eligibility Criteria and Search Strategy

Comprehensive search strategies were established to identify studies for this systematic
review. Electronic and manual literature searches were conducted by two independent reviewers

(KC and CS) based on the inclusion and exclusion criteria and search strategy shown in Table 1.

The OVID, Embase, Cochrane and Scopus electronic databases were searched for studies
published up to August 2022. All reference lists of the selected studies were checked for cross-
references. A manual search was performed in the following journals from 1985 to 2022:
International Journal of Periodontics & Restorative Dentistry, Journal of Periodontology, Journal

of Clinical Periodontology and International Journal of Oral & Maxillofacial Implants.
Data Extraction

Two independent reviewers (KC and CS) screened the titles, abstracts and full text of the included
articles. At each stage, any disagreements were resolved by a third independent reviewer (AC). A

meta-analysis could not be performed due to high study heterogeneity.
Quality and Risk of Bias Assessment

The assessment of methodological quality and risk of bias were performed using the Cochrane
Risk of Bias (RoB) 2 for randomized studies (low, some concerns, high)*?, the Newcastle-Ottawa
Scale (NOS) for cohort studies (maximum 9 stars)** and the JBI Critical Appraisal for case reports

(inclusion, exclusion, further information should be sought)*®.
Results

Included Studies



The search process identified 880 potential studies. After duplicate removal, title and abstract
screening and full text review (Table 2), 10 publications met the inclusion criteria, consisting of
three randomized controlled trials (RCTs)'%*8, five cohort studies!®?® and two case reports?4%
(Figure 1). Inter-rater reliability was near perfect at the title and abstract level (k = 0.898), and

substantial at the full text level (k = 0.728).
Risk of Bias

The RCTs'®18 expressed some concerns largely due to selection of the reported results (Figure 2).
With the NOS quality assessment, one cohort study?! received 8 out of 9 stars, one study?° received
7 stars and the remaining three studies!®?22® received 6 stars (Table 3). The two case reports?4%°

were included for qualitative analysis upon completion of the JBI Critical Appraisal.

Effects of Interventions

The general characteristics and main findings of the included studies are displayed in Table 4.
Tooth sites

RecRed was observed in three root coverage studies: 1.5 mm?®, 3 mm?, and 3.14 + 0.15
mm®°. CRC for Miller class | and 11 recession defects was attained at 4 sites in 2 patients in a case
report?*, while CRC was achieved at 95.0 + 1.84% of sites and 94.7 + 1.9% of patients in another
study®®. Hirsch et al.'® also observed mean RC of 98.9 + 0.39% and mean KTW gain of 2.45 mm.

Park? reported KTW gain of 1-2 mm at a Miller Class 111 recession site in one patient.

Baseline and final PDs were <3 mm at the recipient site.?* Mean PD reduction of 4.08 +
0.24 mm and mean CAL gain of 3.76 = 0.27 mm occurred at the donor site after a mean of 32.68

months.®



For patient-related outcomes, no objective aesthetic analyses were used. A decrease in

tooth hypersensitivity from 15 patients to 1 patient was reported.®
Implant sites

For STA prior to implant placement, Dellavia et al.?® found the MT-CTG group to
continually increase in mean KM thickness over time, from 2.1 + 0.2 mm at baseline to 5.8 + 0.2
mm at 1 month to 6.8 + 1.1 mm at 1 year, whereas the LP-CTG group demonstrated a slight
decrease from 1 month (5.5 £ 0.5 mm) to 1 year (4.9 £ 0.6 mm) and did not exhibit further changes

up to 21 months.

Similarly, simultaneous MT-CTG STA with delayed implant placement resulted in mean
KM thickness increasing from 2.4-2.5 mm to 5.4-5.8 mm (p <0.001) after 3 years in a split-mouth
study.?* Split thickness recipient sites demonstrated mean KMW increase from 0.6 + 0.6 mm to
5.1 £ 0.72 mm, significantly greater to the lack of KMW change with a full thickness tunnel (p
<0.001).2 Mean midbuccal dehiscences of 1.4 + 0.6 mm and 2.6 + 0.7 mm developed in the split
and full thickness groups, respectively (p <0.001).2* A 12-month RCT investigating immediate
implant placement (I1P) observed MT-CTG to provide greater stability of the midbuccal mucosal

level (MBML) (0.1 + 0.8 mm) than at non-grafted sites (-0.5 + 1.1 mm, p = 0.03).18

Four studies from two research groups performed staged STA post-implant placement. In
two RCTs, Rojo et al.1®*7 treated peri-implant buccal horizontal deficiencies. After 3 months, MT-
CTG and LP-CTG groups achieved similar mean KM thickness gain of 0.79 + 0.10 mm and 0.69
+ 0.23 mm, respectively (p = 0.64).18 At 4 and 12 months, there was no difference in mean KM
thickness between groups or timepoints.t’ Similar mean KMW was gained with MT-CTG (1.28 +
0.67 mm) and LP-CTG (0.87 + 0.99 mm, p = 0.29) at 3 months?®, with minimal changes between

4 and 12 months (MT-CTG 0.18 + 0.53 mm; LP-CTG -0.42 + 0.9 mm, p = 0.03)!’. Roccuzzo et



al.?>?*treated peri-implant buccal vertical deficiencies with MT-CTG. Mean dehiscence reduction
was 1.7 + 0.3 mm after 1 year (p = 0.0004). Mean dehiscence coverage was 89.6 + 13.1% and 86

+ 19%, and complete dehiscence coverage was 56.3% and 62% at 1 and 5 years, respectively.?>23

Mean PDs at MT-CTG sites did not change significantly from baseline at 1 or 5 years??23,

nor did they differ with clinical significance from LP-CTG sites at 3, 4 and 12 months*®%”,

MT-CTG was associated with acceptable aesthetic satisfaction. Mean final visual analogue
scale (VAS) scores were 8.5+ 0.3 and 8.1 + 0.9 at 1 and 5 years, respectively.???® There was no
difference in mean modified Pink Esthetic Score (PES)?® between MT-CTG and LP-CTG groups,
respectively reported to be 9.15 + 2.34 and 10.07 + 2.19 after 3 months?, and 8.54 + 2.43 and 8.37
+ 2.46 after 1 year (p = 0.59)'”. When comparing mean PES to the non-grafted group (6.4 + 1.5),

the MT-CTG group fared similarly (6.8 + 1.5, p = 0.21).18
Adverse Effects

No complications were reported in most studies.'®1921-2325 Hyperplastic tissue reactions at MT-
CTG-treated sites were observed in two studies at 3 months and 12 months, which were
subsequently corrected by surgery to reduce bulk.2%2* However the hyperplastic response recurred

with approximately 70% tissue rebound in the subsequent 9 months in one study.?°
Discussion

The present systematic review shows MT-CTGs to be a safe and valid graft choice for
periodontal plastic surgery. The majority of the included studies provide proof of principle with
high or some concern for bias. Studies were heterogenous in design with many lacking blinding,
patient randomization, control group(s), adjustment of confounding variables and statistical

analyses.



Several implant studies suggest that MT-CTGs can perform similarly to LP-CTGs in KM
thickness gain and KMW gain at 1 year.'®1720 A KM thickness gain of approximately 3-4 mm was
reported*?°, whereas LP-CTG and xenogeneic collagen matrix resulted in mean KM thickness
gain of 1.2 + 0.3 mm and 0.9 +0.2 mm in another study?’. Puisys et al.?* observed significant KTW
gain from 0.6 £ 0.6 mmto 5.1 + 0.72 mm when MT-CTG was utilized with a split thickness tunnel;
however split thickness flap use in two RCTs!!’ resulted in mean KMW gain of <1 mm in both
MT-CTG and LP-CTG groups. All studies herein described use of split thickness flaps, and the

impact of flap periosteum and thickness on MT-CTG clinical outcomes is yet to be determined.

CTG promotes midbuccal marginal stability at 1P sites and a meta-analysis by Seyssens
et al.?® concluded the risk for 21 mm asymmetry in MBML was 12-fold lower following 1IP+CTG.
Zuiderveld et al.'® were in agreement and reported a tendency for the MT-CTG group to exhibit

less change than the non-grafted control group at 12 months (p = 0.18).

None of the included tooth studies compared MT-CTG directly with another treatment
modality. MT-CTG+CAF achieved 95% CRC and 98.9% mean RC at mean 32.7 months in a
cohort study!®, which were greater than the previously published outcomes of LP-CTG+CAF at
similar Miller Class | and 11 defects. CRC at 58.3-86% and 66.7% of sites were observed in RCTs
at 1 and 9 years, respectively.?>% A 8-week split-mouth study observed no difference in mean RC

between MT-CTG (67 + 12%) and LP-CTG sites (62 + 13% , p = 0.102).3!

While the true effect of MT-CTG remains unknown, its application may be most beneficial
for KM thickness gain. Histologically MT-CTGs contain a higher composition of denser and less
vascularized lamina propria than LP-CTGs, which is favourable for volume gain and less
shrinkage.'*?° Molecular analyses did not identify differences in Type | and 111 collagen content

in MT- and LP-CTGs, however there were greater levels of lysyl hydroxylase 2 (LH2) in MT-



CTG.1120 Fyrthermore Dellavia et al.?° identified a 4-fold increase of LH2b/COL-1 mRNA levels
in MT fibroblasts compared to LP fibroblasts. Elevated LH2b/COL-1 mRNA levels were
significantly and positively associated with presence of a hyperplastic tissue response. This group
speculated that a higher proportion of LH2b promotes Type 1 collagen hydroxylation, resulting in
more crosslinking events, less degradation, and finally excess collagen accumulation.?
Hyperplastic tissue reactions associated with MT-CTGs have been previously described with
unsatisfactory aesthetics, unpredictable surgical resolution and a propensity for continual
enlargement.?%3 Their prevalence and exacerbating factors have not been identified. Histologic
analyses of hyperplastic tissue specimens removed during corrective gingivectomy procedures
revealed normal KM tissue morphology with hyperkeratosis and dense connective tissue, with no
to few inflammatory cells.?*%2 Surgeons should inform patients of this potential side effect and be

wary of MT-CTG application in aesthetically demanding cases.

In most cases, MT-CTGs provided an aesthetic outcome as satisfactorily as LP-CTGs. No
differences in modified PES were reported up to 1 year.®” For mucosal dehiscence coverage, the
clinician-reported VAS scores in Rojo et al.’s studies?>?® were respectively 8.1 + 0.3and 8.5+ 0.9
at 1 and 5 years, which were similar to the periodontist-rated VAS scores of 8.75 + 1.02 at 1 year

and 8.95 + 0.91 at 5 years in Zucchelli’s LP-CTG study*:.
Conclusions

Due to the limited evidence available, the efficacy of MT-CTGs remains inconclusive. The
maxillary tuberosity as a CTG donor site can be used successfully for root coverage and peri-
implant STA, and may provide similar clinical outcomes as the lateral palate. Satisfactory aesthetic
outcomes can be achieved, however the grafted site may experience a hyperplastic response after
several months. More well-designed and controlled clinical trials with larger sample sizes and

long-term follow-up are needed to elucidate the role of MT-CTG in periodontal plastic surgeries.
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Fig 1 PRISMA flow diagram of the search strategy and selection process
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Table 1 Electronic Search Strategy

Inclusion criteria

English language publications of human studies, root coverage or soft tissue
augmentation procedures with maxillary tuberosity soft tissue graft at tooth or implant
sites, minimum follow-up period of 3 months

Exclusion criteria

Animal studies, in vitro studies, subjects with uncontrolled systemic disease, subjects
with uncontrolled periodontitis

Search strategy

ouhkrwnE

7.

8.
9.
10.
11.

Tuberosity.mp

(connective OR soft) AND tissue

mouth membrane OR mouth mucosa

20R3

1 AND 4

“soft tissue” OR “connective tissue” OR “keratinized tissue” OR “keratinized
mucosa” OR “mucogingival” OR “root coverage” OR “gingiva*” OR
“recession” OR “peri-implant mucosa” OR “peri-implant tissue” OR “peri-
implant area” OR periodont* OR “tooth root” OR “dental implant” OR
“tissue transplantation” OR graft OR autograft

Augment* OR surgery OR therapy OR treatment OR manage* OR enhanc*
OR graft* OR thicken*

6 AND 7

“Distal wedge”

80OR9

5 AND 10




Table 2 Full Text Review — Study Exclusion

Exclusion reason

Study

DOI or PMID if indicated

Details

Wrong intervention

Muthukumar et al. (2016)

10.4103/0972-124X.193164

Franceschi et al. (2018)

10.1155/2018/1672170

Azzi et al. (2001)

PMID: 11829388

CTG harvested from LP

Stipetic et al. (2005)

PMID: 16117330

No surgical intervention with MT-CTG

Raghoebar et al. (2017)

10.1016/j.joms.2017.09.005

Houmani et al. (2021)

PMID: 34210931

Zufia et al. (2019)

10.1111/jerd.12480

Younes & Khairallah (2020)

10.1155/2020/3945076

MT-FGG harvested with MT hard tissue as one piece

Wrong study design

Zuhr et al. (2014)

10.1111/jcpe.12185

Zucchelli et al. (2020)

10.1002/JPER.19-0350

Tavelli et al. (2019)

10.1002/JPER.18-0615

Narrative review

da Rosa et al. (2014)

10.1016/j.prosdent.2014.03.020

Technique introduction with no clinical results

Wrong outcomes

Gomborena et al. (2021)

10.1111/jerd.12716

Sanz-Martin et al. (2019)

10.1007/s00784-018-2516-9

Did not report primary/secondary outcomes

Godat et al. (2018)
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Table 3 Newcastle-Ottawa Quality Assessment Scale for Cohort Studies

Study Selection Comparability Outcome Total
) 9)
Representativeness | Selection | Ascertainment | Demonstration Assessment | Length of Adequacy of
of exposed cohort | of non- of exposure that outcome of outcome | follow-up follow-up
1) exposed Q was absent at 1) 1) Q)
cohort start of study
1) 1)
Puisys et al.?* * * * * * * * * 8
Dellavia et al.® * * * * * * * 7
Hirsch et al.*® * * * * * * 6
Roccuzzo et al.?? * * * * * * 6
Roccuzzo et al.® * * * * * 6




Table 4 Characteristics of the Included Studies

Tooth studies

Study Study Setting, Study Design, Patients/ teeth (n) Drop-outs/ | Periodontal status Goal of surgery Flap design Jaw Main results
Country Follow-up Lost to and smoking habits
follow-up
Hirsch et al.* University, Israel | Prospective cohort, 25 patients 0 Unknown periodontal Root coverage for Miller | Split thickness Maxilla Site level
Mean 32.68 months 44 teeth status, PD >5 mm at Class I and Il recession coronally CRC (%): 95+ 1.84
donor site, non- at recipient site, pocket advanced flap RC (%): 98.9 + 0.39
smokers and smokers | reduction at donor site RecRed (mm): 3.14 + 0.15
<20 cigarettes/day KTW gain (mm): 2.45
Patient-level
CRC (%):94.7+1.9
CAL gain (mm) at donor site:
3.76 £0.27
PD reduction (mm) at donor
site: 4.08 + 0.24
Tooth sensitivity: decreased
from 15 patients to 1 patient
Jung etal.?* Hospital, Korea Case reports, 2 patients 0 Unknown periodontal Root coverage for Miller | Case 1: split Maxilla RC (%): 100
31 and 35 months 4 teeth status, non-smokers Class I and Il recession thickness pouch RecRed (mm) in 1 patient: 3
KTW gain (mm): 4
Case 2: tunnel
and semilunar Hyperplastic response
technique observed in 1 patient
Park® Hospital, Korea Case report, 1 patient 0 Unknown periodontal Root coverage for Miller | Split thickness Mandible RecRed (mm): 1.5
13 months 1 tooth status, unknown Class Il recession at coronally KTW change (mm): from 2
smoking status recipient site, pocket advanced flap mm to 3-4 mm
reduction at donor site
Implant studies
Study Study Setting, Study Design, Patients/implants (n) | Drop-outs/ | Periodontal status Goal of surgery Flap design at Jaw Main results
Country Follow-up Lost to and smoking habits recipient site
follow-up
Rojo et al.*® University, Spain | RCT — parallel design, | 32 patients 3 patients Healthy, FMPS and Peri-implant soft tissue Split thickness 24 maxilla KM thickness gain (mm, p =
3 months 36 implants 3 implants FMBS <20%, non- augmentation of buccal flap 0.64)
smokers and smokers deficiencies 12 mandible - MT-CTG 0.79 £ 0.10
Test group: MT-CTG <10 cigarettes/day - LP-CTG: 0.69 + 0.23
KMW gain (mm, p = 0.29):
Control: LP-CTG - MT-CTG 1.28 = 0.67
- LP-CTG: 0.87 £0.99
PD reduction (mm, p = 0.68)
- MP-CTG: 0.13 + 0.47
- LP-CTG: 0.02 £ 0.63
Modified PES:
- MT-CTG: 9.15 +2.34
- LP-CTG: 10.07 £ 2.19
Rojo et al.}” University, Spain | RCT — parallel design, | 32 patients 5 patients Healthy, FMPS and Peri-implant soft tissue Split thickness 24 maxilla Outcomes between 4 and 12
12 months 36 implants 5 implants FMBS <20%, non- augmentation of buccal flap months




Test group: MT-CTG

Control: LP-CTG

smokers and smokers
<10 cigarettes/day

deficiencies

12 mandible

KM thickness gain (mm, p =
0.87):

- MT-CTG 0.04 +0.23

- LP-CTG: 0.03 £ 0.22
KMW difference (mm, p =
0.03)

- MT-CTG: 0.18 £ 0.53

- LP-CTG: -0.42 £0.9

PD reduction (mm, p = 0.6)
- MP-CTG: 0£0.33

- LP-CTG: 0.04 £ 0.34

Modified PES:
- MT-CTG 8.54+243
- LP-CTG 8.37 £2.46

Zuiderveld et al.*® University, the RCT — parallel design, | 60 patients 2 patients Healthy, FMPS and Peri-implant soft tissue Split thickness Maxilla MBML change (mm, p =
Netherlands 12 months 60 implants 2 implants FMBS <20%, non- augmentation with tunnel 0.03):
smokers and smokers immediate implant - MT-CTG: 0.1+0.8
Test group: MT-CTG <10 cigarettes/day placement for aesthetics - Control: -05+1.1
Control: no soft tissue PES (p = 0.21):
graft -MT-CTG:6.8+1.5
- Control: 6.4+ 1.5
Dellavia et al.° University, Italy Prospective cohort, 14 patients 0 Healthy, unknown Soft tissue augmentation | Split thickess Maxilla KM thickness gain (mm):
21 months smoking status of Class I ridge defects, envelope flap - MT-CTG: from 2.1+ 0.2 to
pre-implant placement 68+1.1
Test group: MT-CTG - LP-CTG: from 2.0+ 0.2 to
49+0.6
Control: LP-CTG
MT-CTG associated with
hyperplastic response
Puisys et al. Private practice, Prospective cohort - 10 patients 0 Unknown periodontal Augmentation of Split or full Mandible KM thickness gain (mm,
Lithuania split mouth design, 40 implants status, non-smokers keratinized mucosa at thickness tunnel p <0.001):
3 years and smokers <10 implant sites with <1.0 - Split: from2.5+0.51t0 5.8 +
cigarettes/day mm KMW 0.41 (p =0.028)
Test group 1: split - Full: from2.4+0.88t05.4 +
thickness tunnel 0.68 (p =0.028)
KMW change (mm, p<0.001)):
Test group 2: full - Split: from 0.6 £ 0.6t0 5.1 +
thickness tunnel 0.72 (p <0.001)
- Full: from05+051to1 +
0.57 (p <0.001)
Final vertical REC (mm,
p<0.001):
- Split: 1.4+ 0.6
-Full: 2.6 £0.7
Roccuzzo et al.? Private practice, Prospective cohort, 16 patients 0 Absence of PD >5 mm | Peri-implant soft tissue Split thickness Maxilla RecRed (mm, p = 0.0004): 1.7
Italy 12 months 16 implants at adjacent dehiscence coverage envelope flap +0.3

interproximal sites,
FMPS and FMBS
<15%, non-smokers
and smokers <15
cigarettes/day

with no interproximal
bone loss or adjacent
papillae recession

CRC (%): 56.3

RC (%): 89.6 + 13.1

PD gain (mm, p = 0.0004): 1.4
+0.2




VAS difference (p <0.0001):
49+04
Final VAS:8.5 +0.3

Roccuzzo et al.® Private practice,

Italy

Prospective cohort,
5 years

16 patients
16 implants

3 patients
3 implants

Absence of PD >5 mm
at adjacent
interproximal sites,
FMPS and FMBS
<15%, non-smokers
and smokers <15
cigarettes/day

Peri-implant soft tissue
dehiscence coverage
with no interproximal
bone loss or adjacent
papillae recession

Split thickness
envelope flap

Maxilla

REC change (mm): from 1.9 +
0.7t00.2+0.3

CRC (%): 62%

RC (%): 86 + 19

PD change (mm, p = 0.88):
from2.7+0.41t029+0.6

VAS change: from 3.6 £ 0.6 to
8109

When available, the main results are reported as mean + standard deviation.
CAL = clinical attachment level; CRC = complete root coverage; CTG = connective tissue graft; FMBS = full mouth bleeding score; FMPS = full mouth plaque score; KM = keratinized mucosa; KMW = keratinized mucosa width;
KT = keratinized tissue; KTW = keratinized tissue width; LP = lateral palate; MBML = midbuccal mucosal level; MT = maxillary tuberosity; PD = probing depth; PES = Pink Esthetic Score; RC = root/dehiscence coverage; RCT =
randomized controlled trial; REC = recession; RecRed = recession reduction; SD = standard deviation; VAS = visual analogue scale; WES = White Esthetic Score




