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Derleme Review

Is Insufficiently Keratinized Mucosa a Risk
Factor for Periimplantitis? A Literature
Review

Yeterince Keratinize Olmayan Mukoza
Periimplantit icin Bir Risk Faktdri mi? Literatir

Taramasi
ABSTRACT

In this study, a literature review was conducted including human studies assessing keratinized presence and
extent in PubMed and Scopus whether insufficiently keratinized mucosa s risk factor for periimplantitis or not.
The end of this review, we concluded that. The KM is important for masticatory stresses in the tooth margin or
crown, and results in esthetics that are more favorable, overall comfort, and simplified brushing. Therefore, the
presence of KM in the surrounding dental implant (DI) space is important for the prevention of inflammation,
plague buildup, gingival recession, and occurring periimplantitis.

Keywords:  Keratinized mucosa, Periimplantitis, Dental implants

0oz

Bu calismada, PubMed ve Scopus'ta keratinize varligi ve yayginhgini degerlendiren, yetersiz keratinize
mukozanin periimplantitis igin risk faktérii olup olmadigini degerlendiren insan galismalarini iceren bir
literatlir taramasi yapilmistir. Bu incelemenin sonunda su sonuca vardik. KM, dis kenarindaki veya krondaki
cigneme stresleri icin dnemlidir ve daha olumlu estetik, genel konfor ve daha basit fircalamayla sonuglanir.
Bu nedenle, gevredeki dis implanti (DI) boslugunda KM'nin varhig, iltihaplanmanin, plak olusumunun, dis eti
¢ekilmesinin ve ortaya cikan periimplantitin dnlenmesi i¢in dnemlidir..

Anahtar Kelimeler: Keratinize mukoza, Periimplantitis, Dis implantlari

Periodontal Tissue

The periodontium involves specialized tissues that support and surround the teeth. These tissues
maintain the teeth within the mandibular and maxillary bones. Periodontium is derived from Greek word
‘peri-’ and ‘odont-‘, which translate to "around the tooth", respectively.! The dental speciality that
focuses on care and maintenance of dental tissue is periodontics. The periodontium provides the teeth
with the gum support to facilitate regular function. The four components included within the
periodontium are: gingiva, periodontal ligament (PDL), cementum, and the alveolar bone proper.

The periodontium supports the teeth while they are being used. It relies on the stimulation received
in order to preserve its own structure. As a result, there is a continuous state of balance, which exists
between the periodontal structures and their external forces. The gingiva or gum tissue is located under
the tooth and guards the core of the tooth or bone.? It surrounds to the tooth and forms a tight junction
that provides a germ and infection barrier. The outer and inner connective tissue make up an epithial
layer that is keratinized. The inner layer are gingival fibroblasts and these cells are critical for wound
healing and tissue repair. The gingiva is the first line of defense and visually demonstrates the
inflammatory response by swollen, red and bleeding tissues. Even though these characteristics do not
mean periodontal complications, it is recommended to have these symptoms checked to rule out any
possible issues.3-3

In general, gums may differ in color an range from pink to red pigmented, and visually the gingivia
are stippled. Gingiva vary based location and functionality and include two types: the attached and free
gingiva. The attached gingiva is keratinized, adheres to tooth/bone, and varies in height from 3 to 12
millimeters. Free gingiva is adjacent to the attached gums, forms a collar at the epithelial base of the
tooth (sulcus), and is unattached at a depth of 1-3 mm.3

The necessity of keratinized tissue around the teeth to maintain periodontal health has been debated
for years.5 Some studies suggests that keratinized tissue is needed for the preservation of periodontal
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tissues.* It has been believed that approximately two millimeters of
keratinized gum and ~ 1 millimeter of adherent tissue are required to
ensure the stability of the periodontium.> Conversely, multiple reports
have questioned this phenomenon and suggest that the maintenance of
gingival health can happen without adherent keratinized mucosa.®’

1) Peri-implant Tissue

Dental implants (Dls) are artificial roots produced to replace teeth.
DlIs offer durable infrastructure permanent or removable dentures made
in accordance with your natural teeth.

Advantages of Dls:

e Better aesthetic appearance. Dls are indistinguishable from real
teeth. DIs are permanent because they are attached to the bone.

e Speech: Improperly secured dentures may lead to slipping of the
teeth resulting in difficulty in communication. Permanent Dls are an
option to circumvent the issue of teeth slipping.

e Comfort. Since the implants form a whole with you, you do not feel
the discomfort of removable prostheses.

e Simplify eating. Removable dentures may cause chewing difficulties
and permanent DIs improve eating and chewing food with ease.

e Improved self-esteem. DIs enhance your confidence and improve
your smile.

e Ease of Use. DIs reduce complications and the inconvenience of
having to remove and clean dentures, as well as the necessity for
cements.

Peri-implant tissue surrounds Dls and are classified into soft and
hard tissue groups. The soft group, or peri-implant mucosa/tissue, is
generated through the wound healing process. The healing process
occurs following implantation. The soft tissue interface is important due
to its capacity to form a biological seal around the implant, which
protects against infection or foreign material.

The peri-implant mucosa is made up of keratinized oral, sulcular, and
junctional epithelium that includes a connective tissue base layer.
Hemidesmosomes and basal lamina are located within the implant and
epithelium. This is also known as the "biological width" (1 mm + 0.97
mm). It consists of the supra-alveolar connective tissue and connecting
epithelium. Clinically, there should be no progression within two
millimeters of the tooth. A comparable association of bone to the soft
tissues occurs about the DIs and/or teeth. Relapses in this association
may contribute to early crest loss of bone.® The comparisons between
the tooth/soft tissue interface and the peri-implant is shown in Table 1.

Table 1. Comparison between tissue around teeth and the peri-implant

Features Peri-Implant Tissues Tissues around Teeth

Gingival fibers

No implant insertion: fibers are  Complex array of fibers inserting into
parallel or circumferential to the the cementum about the crestal
long axis of the implant bone and onto the periosteum
Junctional Hemidesmosome attachment to Hemidesmosome attachment to
epithelium titanium enamel
Connective tissue | Structure rich in collagen with no organized collagen bundles
attachment fibroblasts and vascularity perpendicular to the root cementum
average 1-9 mm
Variable and dependent on the
implant depth positioning
Gingival sulcus Variable and dependent on the Shallow on around 2-3 mm
depth implant depth positioning and
abutment length and restoration
margin
Blood supply | Less blood vessels and supply come | Numerous vascular anastomoses
from the underlying periosteum between the vessels from the PDL
space, and gingival connective tissue
Biological width = JE=1.88 mm and CT = 1.05 mm Junctional epithelium — 0.97 mm;
CTA-1.07 mm

DIs do not have root cementum, PDL, or bone like natural teeth.®
Dental alveolar and gingival fibers link the gums to the tooth. These
fibers are noticeable in the peri-implant. In healthy areas, the gingival
boundary follows the contours of the cement-enamel junction, while the
mucosal margin around an implant tracks the crest bone for multiple Dls
or adheres to the proximal teeth tissue of single DIs. While the implant
is rigidly fixed to the surrounding host bone, it is mobile within the tooth
socket at the physiological limit. There has become an increased demand
for DIs and good clinical practice has become a mainstay. Peri-implant
health is fundamental for DI survival.

2) Keratinization and Its Clinical Significance

The epithelial layer of the attached gingiva is hard, resistant to
trauma, and firmly attached to the underlying connective tissue. This
durability is due to the formation of keratin in the upper layer of the
epithelium (also called keratinized mucosa (KM)). Such differentiation is
called keratinization.10

KM is the chewing mucosa found around dental implants. KM
encompasses the peri-implant mucosal edge and the mobile
mucogingival mucosa. KM is covered by an orthokeratinized squamous
epithelium and consists of lamina propria (fibroblasts and fibrous
connective tissue containing type I/1ll collagen).1-13 Crest bone loss after
tooth extraction has been suggested to cause a reduction in KM. The KM
thickness in the facial region more prominent in DIs compared to the
teeth (2.0 mm vs 1.1 mm, respectively).!2 A minimal amount of KM for
maintenance of peri-odontal and -implant health around teeth and
implants is controversial.»*17 A few studies failed to link KM deficiency
with inflammation of the mucosa,8-22 while others have shown plaque
deposition and marginal inflammation are more common at implant
sites that have less than two millimeters KM.23-27

Lang and Loe 4 reported a relationship between keratin-attached
gingival width and periodontal health. It is known that a minimum of 2
mm keratinized tissue and 1 mm of attached gingiva are considered
healthy in more than 80% of the surfaces. Clinical inflammation has
been demonstrated in areas with less than one millimeter of keratinized
and attached gingiva. Lang and Loe (1972) # and Berglundh et al.?®
showed that the mobile gingival margin could give rise to microorganism
entry into cavity. These results showed that 2 mm of keratinized tissue
and 1 mm of adherence was adequate for gingival health.

Esfahanizadeh et al.?? demonstrated KM width was inversely
associated with Marginal Bleeding Index (MBI), Marginal Plaque Index
(MPI1), Marginal Gingival Index (MGI) (P < 0.05). No relationship was
determined for width KM and age, sex, Probing Deep, oral hygiene
rinses, tooth brushings, or dental status (P > 0.05).

Miyasato and colleagues demonstrated 3°that gingival margin health
may be maintained at a KM less than one millimeter. No differences
were found in terms of clinical inflammation for patients with reduced
or enhanced KM.30-33

Lindhe and colleagues 34 assessed the peri-implant and tooth tissue
reactions following plaque buildup. They showed that there was a
similarity between Dls and natural teeth.

There are authors who think that KM is important in maintaining the
long-term health of the soft/hard tissues around the implant, as well as
claims to the contrary.34! Two millimeters of keratinized gingiva and 1
mm of attached gingiva is sufficient to preserve healthy gums in natural
teeth.3637

Various studies have reported that patients with “inadequate”
amounts of KM (< 2 mm) may have pain and other complications during
daily oral hygiene procedures at DI sites. It has also been shown that
more gingival recession may be linked to increased plaque, bleeding
during probing, and bone loss.22233237 Therefore, mucogingival
surgeries with free gingival grafts have been suggested to increase the
narrow band of keratinized tissue.
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Conversely, some reports have shown a reduction in KM surrounding
the DI does not adversely disturb the health or stability of tissues around
the implant in those with good oral hygiene.374243 Evaluations of the
need for KM around implants show that health maintenance and tissue
stability is lacking>17 while others state that KM is positive in preventing
inflammation.12:37.4445

When the previous literature is evaluated, the frequency of Dls
surrounded with KM at less than 2 mm varies between 23.8% and 74%
37,46 Many factors influence the attached gingiva width that surround
natural teeth, including tooth location, inflammation or other reasons,
including tooth position, high frenulum and muscle attachments.37:47

KM consists of the area from the gingival margin to the mucogingival
line. It has been suggested that the width of the KM is greater than or
equal to 2 mm and the attached gingiva 21 mm is sufficient for gingival
health.517 |t has been reported that the adjacent mucosa to DlIs consists
of a 2 mm high (long) marginal connecting epithelial layer and a more
apical connective tissue region about 1.5 mm high (long).%”

Mammalian studies have shown similarities between soft tissue
responses to plaque in the surrounding teeth and DlIs.25 Up to now, the
impact of KM on peri-implant health has been consistently
discussed.21:254¢ |n a clinical study, the effect of the presence of KM on
peri-implant soft tissue health could not be proven. The effect of KM on
plaque deposition has not been clarified.

Kungsadalpipob’ is used with implants without keratinized mucosa,
showed three times more plaque buildup in comparison to Dls
containing KM. This result is in line other reports that have shown higher
plaque scores at implant sites that do not contain keratinized
mucosa.b7,23,32

Reduced KM may contribute to an environment of poor hygiene and
augmented predisposition to mechanical irritation/discomfort during
daily oral hygiene procedures.” The lack of KM has been linked to
mucosal recession. Dls lacking KM were enhanced threefold to mucosal
recession (2 1 mm) in comparison to DI sites with KM.

Zigdon and Machtei?? demonstrated an enhanced decline and
reduced pocket formation in areas with less KM. The absence of KM may
facilitate inflammatory components to apically migrate. Nevertheless,
mucosal recession and its development at DI sites following restoration
are strongly debated. Improper DI placement, KM deficiency, thin tissue
or buccal bone, and loss of alveolar bone height need consideration for
their relationship to mucosal recession in DlIs.”

3) The Role of Quantity and Characteristics

Strub et al.*8 have been considered while the debate on the amount
of keratinized implants were placed in an area without KM. A higher rate
of plaque accumulation and peri-implantitis is expected compared to
implants placed in an area with keratinized mucosa.*®

Wenstrom et al.2! hypothesized that a reduction in MK zones hinder
correct oral hygiene and is insufficient to protect against distress while
brushing or chewing, as well as bacterial plaque load.?°

Provided adequate plaque control is achieved, it is compatible with
peri-implant soft tissue health even in the absence of marginal
keratinized tissue.17,18,20

Warrer et al.38 on the other hand reported that a higher rate of
attachment loss and gingival recession was observed for dental implants
with insufficient keratinized mucosa as a result of ligature-induced
plague accumulation for 9 months around 30 implants placed. In this
study, they suggested that “ligature-induced plaque accumulation” may
also be associated with patients with “insufficient oral hygiene”.

Bouri et al.3! in their study of 200 dental implants in 76 patients
found that the amount of bleeding, plaque and gingival index, and
alveolar bone loss during probing was higher for implants with
insufficient keratinized mucosa (less than 2 mm) when compared to Dis
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with sufficient KM. It was reported that it was high and suggested that
KM is necessary for the preservation of tissue stability.

Zigdon and Machtei?? reported that KM surrounding the Dls can be
critical in the early diagnosis of mucosal recession. These investigators
suggested that patients with less than two millimeters of KM had higher
plaque deposition associated with peri-implantitis over a 3-year period.

The peri-implant, which takes care of the important points between
the soft tissue connection of DIs and teeth, if the peri-implant is
keratinized content or is the most beneficial, and the same 2 mm
threshold for soft tissue health and natural teeth is also valid for dental
implants.20

Kim et al.’® followed 276 dental implants for 13 months. No
difference was observed in terms of gingival index, plaque index, and
pocket depth for parts with insufficient amount of keratinized thickness,
while marginal bone loss and gingival rates were higher than those with
insufficient keratinized coating. Observation of birth reveals the
necessity of a keratinized coating for the successful maintenance of
dental implants.

Schrott et al.20 evaluated a total of 307 implants in their studies in
which the keratinized layer canal was examined separately in both
lingual and buccal tissues for peri-implant tissues. In the results of the
study, there was no component to evaluate the amount of keratinized
coating in the buccal region, plague accumulation and bleeding on
probing. Conversely, cells with a higher rate of gingival emission were
observed. In the lingual class, higher values were obtained than the
plaque index and gingival index values in areas where the keratinized
coating was insufficient. These values were discussed with the
difficulties of oral hygiene practices in the lingual region.

Dental implants have a wide range of indications. It is very important
to follow the desired successful results with implant treatment. Due to
the popularity of implant-supported prostheses and the consumption of
photographs, there are many studies in the literature. However, while
there are various examinations evaluating the satisfaction levels of
patients after implant treatment 13, the number of studies revealed by
the amount of keratinized gingiva is quite vast in the literature.

Whether adequate amount of KM in dental implants is necessary for
peri-implant health is debatable. In the literature, sufficient KM for peri-
implant health has been documented to be 22 mm. When KM is <2 mm,
it may increase peri-implant health and may cause peri-mucositis/peri-
implantitis.12

Studies have shown that peri-mucositis development is more
common with a band of keratinized tissue less than 2 mm.203245
Periodontal destructions can occur when the structures are inadequate
in the size of the keratinized tissue band and when the plaque is made
appropriately.”10

CONCLUSIONS

This study is not a meta-analysis study but a systematic review. The
search process resulted in identifying 65 potential articles. The articles
scanned were completed using different groups of different materialss
and methods made between the years of 1972-2023. Since all articles
have deficiencies and advantages over each other, future standardized
studies are needed to say that keratinized gingiva is a definite risk factor
for periimplantitis. With this the consensus report of the 2017 World
Workshop on the Classification of Periodontal and Peri-implant Diseases
and Conditions recommended that the role of KM on long-term peri-
implant tissue health is ambiguous. Despite this, KM may be necessary
for overall oral comfort and to facilitate the removal of plaque. KM as a
barrier fight against inflammation and gingival recession. The KM is
important for masticatory stresses in the tooth margin or crown, and
results in esthetics that are more favorable, overall comfort, and
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simplified brushing. Therefore, the presence of KM in the surrounding
DI space is important for the prevention of inflammation, plaque
buildup, and gingival recession. Clinicians should be aware of this factor
when placing dental implants at a particular site.
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