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highlighted as one important factor influencing the long-term Value
implant success. Studies suggest that an "adequate" KMW is Ramanauskaite, 2022 - By 20
associated with improved clinical parameters and reduced Longoni, 2019 - BEIE: I
complications and adverse events'2. In such manner, higher | 19
prevalence of peri-implant diseases, discomfort in brushing?, Lin, 2013 - SUASA AR e 10
and an increase in plague accumulation and mucosal Heydari, 2021 - 8 14 I 5
inflammation*°€ have been reported. When it comes to p——
esthetics, it has been reported that a lack of KM on the facial Gobbato, 2013 - [ I
aspect of implants, results in an increased vulnerability to A ﬁ '
esthetic complications”-®. Regarding to changes in peri-implant e A s 5
marginal bone level, the evidence is scarce and inconclusive®. é S ™ O O §
While individual studies provide insights, systematic reviews 6 v & . 8§ «
and meta-analyses have been inconclusive due to @ g = s 2 8
methodological differences. Figure 1. Implants #3, #4, and #5 width insufficient keratinized mucosa with @ S - g e @

(KMW) on the buccal aspect. 0 L - g e
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To conduct a comprehensive umbrella review, including a meta- Figure 2. Overlapping graph depicting the number of
meta-analysis, to synthesize existing evidence and critically common original studies between included meta-analyses
evaluate the significance of keratinized mucosa width (KMW) in into this study with a head-to-head fashion.

peri-implant health, while also assessing the consistency and
heterogeneity among previous systematic reviews on this topic.
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A comprehensive search strategy was developed and
executed across multiple databases. Eligible studies were

75

screened, and data were extracted. Methodological quality Overlapped g

was assessed using AMSTAR-2, and the strength of , 3

evidence was evaluated with GRADE criteria. A meta-meta- wv— B §
analysis using Hedge's g as the effect size measure was N % § "
performed to query the outcomes of implant therapy in neludes umber -
patients with (control) and without (case) adequate KMW of >

=2 mm. A regression analysis was built to explore the impact
of follow-up periods on specific outcomes.
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The overall conclusion favors & 5
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Figure 3. Evidence network map of systematic reviews and meta-analyses Outcome N )
describing the impact of wide versus narrow width of keratinized mucosa
on peri-implant health outcomes. Each node represents the corresponding Figure 4. Bar charts presenting a comparison between
article, size of which matches the number of included original studies. The the data for each outcome included in this meta-meta-
network graph depicts the overlapped number of studies between each analysis, in terms of the risk of bias of the original (source)

meta-analysis. study.
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Ten systematic reviews were included in this study, published o 0.29[0.00, 0.58 - 0.04 [-0.09, 0.17]

between 2012 and 2023. Significant effect sizes were found for

. . . - | d 2 1 0 1 2
mucosal recession (MRec), gingival index (Gl)/modified gingival e 2 : : | : D Valiee
index (mGl), modified plaque index (mPI) and marginal bone GRADE 1 e ery weak) eG [95% CI]
loss (MBL). Specifically, narrow keratinized mucosa width (<2 e wes : 0.05[-0.23, 0.3
mm) was associated with increased MRec (eOR =4.05, p = - 1911036298 b 1 ! ! 2
0.03), higher Gl/mGl scores (eOR = 3.131, p = 0.001), elevated b , | | \ MRec
GRADE 3 |
mP| scores (eOR = 5.34, p = 0.005) and greater MBL (eOR = . . . ‘ S (moderate) eG [95% CI]
1.852, p = 0.0007). No significant associations were observed (ery weak) oG [95% CI] - 0.7710.06, 1.4¢]
for bleeding on probing (BOP), pocket depth changes, or - 092027, 158 c | ! ; 1 ;
pocket depth values. Follow-up time did not significantly affect SRADE | ' oc 1985 O
| . | . very wea
these outcomes. ¢ ) ; 1 : . 0.34 [0.14, 0.54]
mGl/GlI | | | |
GRADE 2 eG [95% Cl] d -2 -1 0 1 é
(weak)
| 0.63 [0.25, 1.01] KMW22 mm KMW<2 mm
d | . . _ . .
2 1 0 1 2 Figure 5. Forest plot, strength of evidence and equivalent
KMW>2 mm KMW<2 mm Hedge’s g (eG) of meta-analysis results on PD changes, PD

values, MRec and MBL.

Figure 4. Forest plot, strength of evidence and equivalent
Hedge’s g (eG) of meta-analysis results on BOP, Bl, Pl and
GI/mGl.
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- . , o o N of N of Total 5 Egger P o
COI‘]C'USIO“ . GRADE Class Hedge’s g Value [95% CI] eOR [95% CI] P value studies Implants I value Low ROB % power
. : _ PD Values
Inadequate keratinized mucosa width (<2 mm) correlated with Low es = 99.1; Med. es =
. . . L Very weak 0.047[-0.232, 0.327] 1.09 [0.657, 1.808] 0.739 12 1974 | 87.535 @ 0.046 50.91 > = 99.1; Med.
iIncreased mucosal recession, higher gingival index 100; Large es = 100
(Gl)/modified gingival index (mGl), plaque index/modified BOP : -

: - owes =7/71.1; Med. es =
plaque index (mPI) PI/mPIl scores, and greater marginal bone Very weak 0.292[-0.001, 0.584] 1.697 [0.999, 2.883] 0.0505 5 635 57.458 0.34 74.02 100: Large es = 100
loss (MBL). B

Very weak 1.309[-0.363, 2.981] 10.746 [0.518, 222.946] | 0.125 11 2023 | 98.104 | 0.03 37.82 Low es = 99.2; Med. es =
100; Large es = 100
GI/mGl
Weak 0.629[0.252, 1.007] 3.131 [1.58, 6.208)] 0.001 10 1550 8777 | 0.03 87.77 Low es = 96.6; Med. es =
100; Large es = 100
MRec
Moderate 0.771[0.064, 1.479] 4.05[1.123, 14.612) 0.03 9 1529 94.11 0.5 77.63 Low es = 96.3; Med. es =
100; Large es = 100
PD Changes
. Low es = 95.8; Med. es =
High 0.04[-0.088, 0.168] 1.075 [0.852, 1.357] 0.541 9 1461 26.242 | 0.87 75.91 100: Large 65 < 100
J
Very Weak 0.924[0.267, 1.58] 5.34 [1.624, 17.563] 0.005 18 3096 | 97.147 @ 0.03 50.42 Low es = 100; Med. es =
100; Large es = 100
MBL
Very Weak 0.34[0.142, 0.537] 1.852 [1.294, 2.65] 0.0007 ; 1368 | 61292 | 0.4 33.63 Low es = 93.8; Med. es =
100; Large es = 100

Table 1. Summary of meta-meta-analysis on impact of KMW <2 mm (factor) on different clinical outcomes. Abbreviations: eOR: equivalent odds
ratio, N: number, ROB: risk of bias, ES: effect size

eOR: the value of the pooled effect size expressed in equivalent Odds ratio (¢OR) and the 95% CI around the pooled effect size expressed in eOR. P value: the p-value of the pooled effect size. I?: the
inconsistency value (calculated only 1f the number of studies in the meta-analysis 1s equal or larger to 2). Egger P value: the p-value of the Egger's test for publication bias (calculated only if the
number of studies in the meta-analysis 1s equal or larger to 3). Power: The power to detect a small effect size (SMD = 0.2), a moderate effect size (SMD = 0.5) and a large effect size (SMD = 0.8) at an
alpha of 0.05 based on the number of cases and controls included in the meta-analysis. ROB: percentage of included patients to the analysis from studies with low risk of bias.
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Table 2. General characteristics of the included systematic reviews with or without meta-analysis. Abbreviations: SR: systematic review, SRMA:
systematic review and meta-analysis, Y: yes, NR: not reported, N: no, KM: keratinized mucosa, MOD: moderate, NA: not available, PM: PubMed, CS:
cross-sectional, MA: meta-analysis, WOS: web of science, AL: attachment loss, RCT: randomized controlled trials, CCT: controlled clinical trials.
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