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Abstract

Objective: Our objective was to determine the association between the width of keratinized mucosa (KM) 

and implant location with the bleeding on probing (BOP) status of the soft tissue around osseointegrated 

implants. Material and Methods: A total of 172 patients, presenting 635 functioning dental implants was 

examined. The width of KM, the implant location and the associations of these analysis were divided into 

four groups. G1 - anterior area with KM ≥ 2 mm, G2 - anterior area with KM < 2 mm, G3 - posterior area with 

KM ≥ 2 mm and G4 - posterior area with KM<2 mm. Results: There was no statistical significance in any 

assessment (p > 0.05). Conclusion: The width of KM and the location of an implant have no influence on 

bleeding on probing around dental implants.
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Introduction

The presence of an adequate zone of keratinized mucosa 

was thought to be necessary for the maintenance of gin-

gival health and prevention of periodontal disease pro-

gression. First, some authors suggested a width of at least 

2 mm of keratinized mucosa, of which 1 mm should be at-

tached gingiva.1 Subsequently, several studies have chal-

lenged this concept and have shown that gingival health 

can be maintained with almost no attached gingival.2,3

The necessity of a zone of keratinized tissue adjacent 

to dental implants has been suggested.4 It is especially 

important because the implant-supported restoration is 

located beneath the oral mucosa. Furthermore, the im-

plant-mucosa interface differs from the interface between 

the mucosa and natural teeth, and these differences are 

important to the understanding of the susceptibility of 

implants to infection.

When using osseointegrated  implants, supracrestal colla-

gen fibers are oriented in a parallel rather than a perpendic-

ular configuration. This creates a much weaker mechanical 

attachment compared to natural teeth.5,6,7 In addition, it 

was suggested8 that the ability of the peri-implant mucosa 

to regenerate itself is limited by its compromised number 

of cells and poor vascularity.

The sign of bleeding on probing (BOP) has been impli-

cated as a valuable parameter in the diagnostic process 

for peri-implant mucositis, while probing depth has been 

adapted from periodontal diagnosis to assess soft tissue 

pathology and loss of bony support around osseointegrat-

ed oral implants.9,10 Bleeding indicates the presence of an 

inflammatory cell infiltrate.11,12

Furthermore, gingival bleeding is related to the persistent 

presence of plaque on the teeth and regarded as a sign 

of the associated inflammatory response. Subjects who 

refrain from normal oral hygiene procedures have a resul-

tant increase in plaque accumulation and demonstrate 

a concomitant increase in gingival bleeding as gingivitis 

develops over a 2-3 week period.13 It has also been shown 

that the development of gingival inflammation and the as-

sociated bleeding are increased in smokers.14

It is evident that probing forces, dimensions of the probes 

and soft tissue conditions will influence their penetration 

depth.15 In natural teeth, it has been established that the 

sign of BOP is related to the pressure applied on probing.16 

One recent study demonstrated that the maximum pres-

sure to be applied to avoid false positive BOP readings 

around implants should not exceed 0.15 N. Hence, prob-

ing around implants demonstrated a higher sensitivity 

compared with probing around teeth.17 It is also reported 

that at sites with healthy mucosa or mucositis, the tip of 

the probe may identify the location of the apical level of 

the epithelium barrier.18

Few studies have examined the relationship between the 

width of keratinized mucosa and the health of peri-implant 

tissues.4,19,20 Moreover, the results of these studies are con-

tradictory. Therefore, the purpose of the present investiga-

tion was to assess whether the location of the implant and 

the width of keratinized mucosa influence the bleeding on 

probing status around osseointegrated implants.

Material and Methods

This study was initially approved by the ethic commit-

tee for human research and all participants signed an in-

formed consent (which was previously approved by the 

committee) before the onset of the study.

The subjects eligible for this retrospective clinical trial were 

identified from a population of 223 patients, which re-

ceived dental implants from 08/03/2000 to 08/03/2010. 

All the smokers and the patients presenting diabetes mel-

litus were excluded from the study. A total number of 635 

restored dental implants of 172 patients  (with the mean 
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age of 50,56 ± 11,65 (21 to 86 years-old)) was randomly 

selected. This study comprised 60 males and 112 females 

patients. The implants were evaluated regarding the width 

of KM, the location of the implant and the association of 

these two features, making 4 groups (Table 1).

Clinical measurements were obtained through the use of 

a periodontal chart. Probing around dental implants was 

conducted in six sites (mesio-buccal, mid-buccal, distal-

buccal, mesial-lingual, mid-lingual, distal-lingual) by 

means of a Teflon probe (PCV12PT Hu-Friedy Inc., Chica-

go, IL). Prior to the exam, the implant-retained prosthesis 

was removed for better visualization in areas with difficult 

access. After the exam, prophylaxis was conducted and 

the prosthesis was readapted.

The width of peri-implant keratinized mucosa (KM) was 

measured in millimeters on the midfacial aspect and classi-

fied as ≥ 2mm or < 2 mm. Differences in colour, texture and 

mobility between the keratinized mucosa and the lining 

mucosa served as markers for the detection of the muco-

gingival junction. The mucogingival junction was identified 

by the rolling technique, wherein the probe was rolled until 

the nonmovable portion of the attached keratinized tissue 

was seen. KM was then measured with a periodontal probe 

(PCV12PT Hu-Friedy Inc., Chicago, IL) as the distance be-

tween the gingival margin and the mucogingival junction.

Anatomic location of the implant was classified as ante-

rior or posterior. Patient examination and collection of all 

data were performed using blind method, by an indepen-

dent and experienced clinician who had been calibrated 

before the start of patient enrollment. Chi-square test was 

used for comparison among groups in order to verify which 

groups present statistical significance (p < 0.05). Statistical 

analysis was conducted by using the software Action 1.1.

Results

Regarding bleeding on probing (BOP), the implants were 

divided by area (anterior and posterior) to evaluate the in-

fluence of the anatomic location of the implant on BOP. It 

was found that the implants placed in the anterior area pre-

sented 31.67% (76 implants) of the sites with BOP; mean-

while, the same evaluation for the posterior area presented 

25.82% (102 implants) with BOP (p = 0.1340).

Regarding presence of BOP related to the width of KM, the 

data obtained showed no statistical difference in the group 

containing the implants surrounded by ≥ 2 mm of KM. Also, 

this group presented higher percentage of BOP (31.14% - 

76 implants) if compared with the group with < 2 mm of 

KM (26.29% - 107 implants) (p = 0.2250).

Evaluating the presence of BOP in association with implant 

location and width of KM the results were divided into four 

groups for better analysis. Subsequently, it was found that 

the implants placed in the anterior area with ≥ 2 mm of KM 

(Group 1) presented the highest percentage of BOP (32.59% 

- 44 implants), followed by Group 2 (30.48% - 32 implants), 

Group 3 (29.03% - 27 implants) and Group 4 (24.83% - 75 

implants), respectively (Fig 1) (p = 0.3505).

Table 1 - Sample description: Number and proportion of implants 
related to location, width of keratinized mucosa (KM) and the 
associations of these features.

Clinical features
Dental 

implants 
(n = 635)

(%)

Width of KM

KM ≥ 2 mm 228 35.91

KM < 2 mm 407 64.09

Implant location

Anterior area 240 37.80

Posterior area 395 62.20

Groups

1: Anterior area with KM ≥ 2 mm 135 21.26

2: Anterior area with KM < 2 mm 105 16.53

3: Posterior area with KM ≥ 2 mm 93 14.65

4: Posterior area with KM < 2 mm 302 47.56
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Discussion

Evidence-based dentistry introduced studies and meth-

odologies to improve the availability of information and 

new concepts. It allows us to choose a better treatment 

alternative to our patients. In the natural dentition, the 

keratinized mucosa includes the free and the attached 

gingiva and extends from the gingival margin to the mu-

cogingival junction.21 The question of whether or not the 

amount of keratinized gingiva around natural teeth has 

an impact on periodontal health and whether areas di-

agnosed as having little or no attached gingiva should 

consequently be treated accordingly has been a matter of 

controversy until today.22

An investigation confirmed that the lack of an adequate 

zone of attached gingiva did not result in an increased 

incidence of soft tissue recession in patients maintaining 

good oral hygiene.23 In another study24 was emphasized 

the importance of oral hygiene and demonstrated that 

minimal to zero attached gingiva could be maintained in 

a state of health, if adequate plaque control was provided. 

In this context the results showed no statistical difference 

on bleeding sites of the implants located in the anterior 

area, compared with posterior implants.

There are varying opinions concerning the influence 

of a zone of keratinized attached mucosa surrounding 

dental implants. Several authors21,25,26 reported that, 

in good oral hygiene conditions, the marginal gingiva 

around implants was clinically healthy, even when no 

keratinized mucosa was present. On the other hand, 

other investigators5,27,28 reported a link between implant 

survival and width of keratinized gingival. The results of 

the present study show that the width of KM and the 

anatomic location where the implant was installed do 

not have any influence on BOP levels.

Despite the fact that studies suggest an association be-

tween the width of KM and the health maintenance of 

the peri-implant tissues,29,30 the present study support 

the trend that even a deficient width of KM (< 2 mm) 

is enough for the maintenance of a healthy soft tissue 

around dental implants.2,3,19,24 However this result should 

be interpreted with caution, especially in the anterior 

area, because the lack of an adequate zone of attached 

gingiva results in an increased incidence of marginal soft 

tissue recession.27 For this reason we should bear in mind 

that this retrospective study only suggests explorative 

evidence; furthermore, it lacks data on the baseline KM 

width and thickness.

Conclusions

The width of KM or the implant position was not asso-

ciated with bleeding on probing. Randomized controlled 

clinical trials are needed to confirm the results obtained in 

this retrospective clinical study.

Figure 1 - BOP= bleeding on probing; G1=Anterior area with 
KM ≥ 2 mm (135); G2= Anterior area with KM < 2 mm (105); 
G3= Posterior area with KM ≥ 2 mm (93); G4= Posterior area with 
KM < 2 mm (302) (p = 0.3505).

32.59%

Bleeding on probing (BOP)

G1 G2 G3 G4
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