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Abstract
Peri-implant mucogingival surgery aims at improving esthetic, masticatory function and maintenance care of dental implants. Over the years, various techniques
such as Subepithelial Connective Tissue Graft (CTG), Free Gingival Graft (FGG), Rotated Double-pedicle Flap(RDF), Apically Repositioned Flap(ARF) or using
Acelluar Dermal Matrix have been introduced.
Mucogingival Graft and Surgery have been employed to increase width and/or thickness of attached gingiva around dental implants; however, these added time
and expense for the expecting results and many of them are technically demanding. Some of these techniques require special equipment or materials, complicated
procedure and long learning curve. Undesirable complications for unexperienced clinicians might occur. Improvement of this technique is desirable. In order to
overcome some of these difficulties, Fu Abutment Stabilization Technique (FAST) is introduced in this article to achieve the predictable results. This method does
not need special equipment and materials and can be applied to all implant systems and different stages of implantation. Most importantly, it is simple and minimalinvasive and predictable. This method is expected to be the routine method of increasing attached gingiva at second stage implant surgery in the future.

Introduction
Dental implants have become widely accepted and utilized in dental
oral rehabilitations by clinicians worldwide over the past two decades
[1-6]. Implant treatments have shown endosseous dental implants to
be a viable option for the restoration of missing teeth [7,8]. In contrast,
based on the Consensus Report of the Sixth European Workshop in
Periodontology, Lindhe & Meyle reported an incidence of mucositis
of up to 80% and of peri-implantitis between 28% and 56% [9]. The
prevention and management of peri-implant disease has become a
more and more important issue in implant dentistry. Nowadays, there
is no consensus regarding the relationship between the dimensions
of keratinized mucosa (KM) and the health of peri-implant tissues,
but some clinicians prefer to provide enough keratinized mucosa for
long-term maintenance of soft tissue around dental implant [10-13].
Wennström, et al. [14] reported that lacking attached gingiva around
implants also resulted in the failure of implants. In the presence of
attached gingiva around implants, it can help patients to maintain
good oral hygiene, prevent recession of marginal tissue and spread of
inflammation by providing tight collar around dental implants. Recent
studies showed that mucosal inflammation and plaque accumulation
were significantly higher around dental implants with width of KM<2
mm [15]. There was a negative correlation between KM and mucosal
recession. An increased width of KM is also associated with lower mean
alveolar bone loss [16]. Regarding with thickness of mucosa, Zigdon
and Machtei showed that a thick mucosa (≥1 mm) was associated with
lesser mucosal recession compared with a thin mucosa (<1 mm) [17].
In the recent treatment of peri-implantitis, if nonsurgical treatment
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is unsuccessful, surgical approach in reducing the pockets around
the affected implants has been advocated in order to enhance selfperformed oral hygiene [18]. The presence of adequate attached gingiva
and the elimination of peri-implant pockets around dental implants are
both important for healthy condition of peri-implant tissues.
Peri-implant mucogingival surgery aims at improving esthetic,
masticatory function and self-maintenance care of dental implants.
Manipulation of soft tissue around dental implants enables proper
peri-implant tissue healing and can result in soft tissue architecture
in healthy condition. During the past decade, various techniques such
as Subepithelial Connective Tissue Graft (CTG), Free Gingival Graft
(FGG), Rotated Double-pedicle Flap (RDF), Apical Repositional
Flap (ARF) or the application of Acelluar Dermal Matrix have been
introduced, all these methods are categorized as mucogingival surgery
by which we are able to manipulate and improve the soft tissue
architecture around the implant [19-23].
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Different methods of mucogingival surgery to increase
attached gingiva around dental implants
Subepithelial connective tissue graft (CTG) [24-27]
Subepithelial Connective Tissue Graft (CTG) is commonly
harvested from the donor site (e.g. palate). This is used to remedy
thin biotype cases and can potentially increase the zone of keratinzed
gingiva. It is preferably used in esthetic region in order to maintain the
gingival color of the treated area unaltered.
Free gingival graft (FGG) [20]
Free Gingival Graft (FGG) is commonly harvested from the palate
or tuberosity to cover around the implant site when there is inadequate
keratinized gingiva. It is preferably used in non-esthetic region as the
gingival color of the treated area altered [28-30].
Rotated double-pedicle flap (RDF) [22]
In this procedure, two split-thickness keratinized pedicles were
dissected from the mesial and distal interproximal tissues near the
implant. After rotation, both the pedicles were sutured to each other
mid-buccally and the pedicles were rigidly immobilized with sutures.
This technique is indicated when the neighboring tissues are in thick
biotype with good blood supply. In case of thin mucosa, mucosal
recession might happen.

Apically repositioned flap during second stage implant surgery is
admittedly the preferable method for widening the keratinized zone.
The stabilization of the repositioned flap during the healing process
is the key of success for this method. The coronally migration of
flap tissue due to unfavorable stabilization might cause undesirable
tissue-thickening and pocket around dental implant after healing,
that might lead to peri-implant problems. Periodontal dressings that
commonly used in natural teeth are not always favorable in stabilizing
the repositioned flap around dental implants; especially when there is
no neighboring tooth or anchorage near the site. Utilization of sling
sutures to stabilize the repositioned flap is also not always favorable,
we found that the flaps might unexpectedly migrate coronally towards
the abutment during the healing process [21]. Pre-fabricated implantretained stents for flap stabilization were introduced. Because the stent
is seated over the repositioned flap, oral hygiene during healing is
difficult to maintain [19].
In this article, we introduce a sophisticated, simplified approach
that have been using as standard surgical protocol in our department
from the past two years, namely Fu Abutment Stabilization Technique
(FAST). We developed and applied this method as the standard
surgical protocol for two-staged implant systems with screw-in
(healing) abutment types. We found that by using FAST, we might be
able to stabilize the repositioned flap at the level of implant-abutment
connection in a simple , predictable and minimal-invasive procedure.

Apically repositioned flap (ARF) [21]

Methodology

When the keratinized zone around the implant is inadequate,
we can apically have positioned flap to mobilize the keratinized zone
from the lingual side towards the buccal side of the abutment during
second stage implant surgery. It is admittedly the preferably method of
widening the keratinized zone in simple procedures.

Take history

Acellular dermal matrix [23]
Acellular dermal matrix grafts can replace the connective tissue
graft if patients or clinicians do not want a second donor site, but it
needs additional expenses for the same results as the connective tissue
graft.
All the above methods aim to increase the dimensions of attached
gingiva for esthetic, masticatory and maintenance functions and are
able to obtain predictable results by experienced clinicians. In this
article, we introduce a simplified approach in the stabilization of
the apically repositioned flap (ARF) in a predictable way namely, Fu
Abutment Stabilization Technique (FAST). We introduce this standard
surgical protocol in our department during the past few years, we found
that it can help clinicians to stabilize the repositioned flap during ARF
procedure in a simple and less traumatic way with predictable outcome.

A sophisticated approach
Fu abutment stabilization technique (FAST)
Preservation or dimensional increase of attached gingiva by
mucogingival surgery is considered critical for long-term selfmaintenance and success of dental implant. Some surgical techniques
in implant surgery will jeopardize the preservation, formation and
architecture of attached gingiva; these include punching-tissue
technique , scalloping-respective technique and mid-crestal incision
techniques without apically repositioned [31]; The above techniques
are not recommended when dimensions of attached gingiva are
inadequate. Some mucogingival surgical techniques such as FGG and
CT graft require complicated procedure and long learning curve [32].
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Candidates of stage-one or stage-two surgeries for dental implants
are excluded if they exhibit pathological findings or have a history
of general diseases or operations. Patients with risk of infection,
impaired wound healing, and metabolic diseases is not recommended
or contraindicated for operation because it will lead to postoperative
infection.

Presurgical evaluation
CT, tomo, pano or periapical X-ray are used for accurate evaluation
of osseointegration and position of dental implant(s) before second
stage involvement. Check the angulation of implant(s) to see whether it
needs any modification of surgical procedure. Determine the position
of muco-gingival junction intraorally and measure the adequacy of
keratinized gingiva. At least 3mm of KM around dental implant is
necessary for oral implant health.

Premedication
2 g Amoxillin or 600 mg 1~2 hours before surgery or Augmentin
375/125 mg twice daily initiated 24 hours before surgery.
In case of penicillin allergy, 600 mg Clindamycin 1~2 hours before
surgery.
Mouth rinsing with chlorohexidine 0.12% for one minute before
surgery.

Surgical procedure of FAST: (Figures 1a-1e, Figures 2a & 2b)
a. Local infiltration anesthesia is used and followed by a remote lingual

incision. At least 3mm of KM should be included. Mesial and distal
releasing incisions starting from remote lingual are extended
towards the buccal vestibule.

b. A partial-thickness muco-periosteal flap is dissected and reflected
from the lingual towards the buccal side, exposing the cover screw
and the alveolar ridge.
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c. Remove the cover screw and screw down the abutment or gingival
former. Complete seating of the abutment is confirmed.

d. The flap is repositioned to the buccal side of the alveolar ridge with
its coronal flap margin levels with the buccal aspect of the healing
abutment.

e. Reconfirm that the flap is at the right position on the buccal side

h. Gently pull the long end of the stich towards bucco-apical direction

and at the same time screw down the healing abutment until it is
tightly seated on the implant head and the coronal flap margin is
levelled with the abutment-implant connection. Torque wrench is
used to apply torque of 20Ncm.

i. Suture the short end and the long end of the stich together.

of the alveolar ridge. Interrupted sutures are used to stabilize the
flap mesio-distally. (Dafilon®, Aesculap AG & Co. KG., Tuttlingen,
Germany)

j. Subsidiary muco-periosteal sutures are added to further stabilize

f. Unscrew the healing abutment or gingival former, leaving two to

k. A thick sterilized gauze is placed on the buccal side of the flap,

three threads unscrewed before complete seating on the implant
fixture.

g. A single stitch is placed about 2mm from the flap margin proximal
to the buccal aspect of the healing abutment, leaving two ends of the
stitch: the long end of approx. 40mm and the short end of approx.
20mm. Polytetrafluoroethylene(PTFE) suture material (e.g.Gortex
CV-5) is recommended in this procedure because of its elastic and
self-cleansing characteristics. The long end of the stich is looped
around the healing abutment screw in between the pre-lossened
abutment-implant interface for two times.

Figure 1a. Lingual Incision and partial-thickness muco-periosteal flap elevation towards
the buccal side

Figure 1b. Put on the healing abutment and then reposition the flap to the buccal aspect of
the healing abutment. Interrupted sutures are placed mesio-distally
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the flap so that the mucosa is closely attached to the underlying
periosteum.
another gauze is placed occlusally and then patient is asked to bite
for an hour.

Postoperative steps (Figures 1f, 1g, 2c & 2d)
Medication
Pain control: Ibuprofen 600 mg one dose (or 400mg Ibuprofen at
2~3 intervals per day)
Infection control: Amoxicillin/Clavulanic acid (Augmentin) 875
mg/125 mg bid for 7 days

Figure 1c. A single stitch is placed near the flap margin near the buccal aspect of the healing
abutment, leaving two ends of stitch: one long end and one short end. Unscrew two to three
threads of the healing abutment

Figure 1d. The long end of the stich is looped around the healing abutment screw in
between the implant –abutment interface for two times. Pull the long end of stich towards
buccco-apical direction and at the same time screw down the healing abutment
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Figure 1e. The healing abutment is tightly seated on the implant head at its final position

Figure 1f. Sutures are removed 14 days after surgery. The healing abutment is removed
temporarily for stich removal and then put back in place

Figure 1h. Delivery of final implant prosthesis. Attached gingival is preserved and deep
pocket does not exist

Figure 2a. Oral examination at second stage: buccal concavity and migration of the mucogingival junction towards the alveolar crest at the implant site is found

Figure 1g. Healing abutment is replaced by the final abutment for impression
Figure 2b. FAST is applied
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Implant protheses delivery: Check fitness of margin and then
check occlusion to avoid overloading and interferences in excusive
movements.
Follow-up: The patient is observed every 6 months, till 2 years.
After this, routine oral examination per year.

Discussion

Figure 2c. Widened attached gingiva and ridge profile are obtained two weeks after release
of sutures

An adequate amount of keratinized mucosa (KM) firmly attached
to the underlying periosteum so called attached gingiva has been cited
as a goal in implant maintenance. Friedman stated that “inadequate”
zone of attached gingiva would facilitate subgingival plaque formation
because of improper pocket seal resulting from the movability of the
marginal tissue. The absence of keratinized mucosa increases the
susceptibility of peri-implant lesions and plaque-induced destruction
[33]. Goldman and Cohen postulated that a tight tissue barrier was
created like natural dentition, which correlated well with the tissue
barrier concept [34]. Mehdi Adibrad, et al. reported that there was a
significant influence of the width of keratinized mucosa on the health
of the peri-implant tissues. The absence of adequate keratinized mucosa
around implants supporting overdentures was associated with higher
plaque accumulation, gingival inflammation, bleeding on probing,
and mucosal recession; In addition, mainly because of the thickness
of mucosa obtained by soft tissue augmentation, the patient was able
to maintain the soft tissue around the implant with lesser plaque
formation [35]. It is the general belief that wide and thick KM are of
special importance in the maintenance of implant health, while narrow
and thin KM may lead to greater mucosal recession.
Some surgical techniques of second stage implant surgery will
jeopardize the preservation, formation and architecture of attached
gingiva. When dimensions of attached gingiva are inadequate, surgical
techniques such as punching-tissue, scalloping resection and midcrestal incision techniques are not recommended. A certain amount
of keratinized mucosa will be sacrificed during these procedures. If we
use mid-crestal incision and screw-in the healing abutment (gingival
former) without apically repositioning the buccal and lingual flap
tissue, it will result in deep pockets around implant; if we do apically
repositioned flap without good stabilization of the mobilized flap, it will
also result in deep pockets around implant. In both cases, they might
lead to mucositis and periimplantitis.

Figure 2d. Delivery of prosthesis with good emergence profile and soft tissue biotype
around dental implant

Mouth rinsing’s are performed with chlorhexidine 0.12% after
meals (three times a day)
Suture released: Sutures are removed 14 days after surgery. The
healing abutment is removed temporarily for stich removal and then
put back in place for further healing.
Final healing: The healing abutment should be in place for 3 more
weeks after suture release in order to have complete, good tissue healing.
Final impression: Either conventional impression method or
open/closed tray transfer methods can be done. In case of conventional
method, the healing abutment is replaced by the final abutment for
final impression. In case of open or closed tray transfer method, the
healing abutment is replaced by the impression post or coping for final
impression.
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In recent literature, the procedure most indicated to increase the
width of attached gingiva seems to be the free gingival graft (FGG) or
connective tissue graft (CTG). FGG or CTG techniques are indicated
when apically repositioned flap cannot satisfy the need of attached
gingiva at second stage surgery [20,28-30]. However, they have some
disadvantages, such as the need for a second donor site; two surgical
sites will increase time of surgery and increase pain after surgery. FGG
and CTG require complicated procedure and long learning curve
[32]. With the exception of the aforementioned conditions, apically
repositioned flap during second stage implant surgery is admittedly the
preferable method of widening the keratinized zone around implant in
simple procedures. In this procedure, stabilization of the repositioned
flap will affect the final outcome. Without good stabilization, the apically
repositioned flap will relapse coronally. The flabby tissue unattached
to the underlying periosteum might undergo shrinkage due to lack of
periosteal blood supply and/or it might develop undesirable pockets
around dental implant. Shrinkage of the apically repositioned flap will
reduce the dimensions of attached gingiva, while the development of
undesirable pockets may favor plaque accumulation which might cause
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mucositis and perimplantitis. Periodontal dressings are not favorable in
stabilizing the repositioned flap when there is no neighboring tooth for
anchorage near the implant site. Some clinicians suggested to use sling
suture to fix the repositioned flap [21], but there is also tendency of
flap-relapse coronally during the healing process. Other clinicians use
specially designed abutment-retained stents to apply pressure over the
repositioned flap in order to stabilize the flap from coronally relapsing,
but the oral hygiene during healing is more difficult to maintain
[19]. It will potentially affect blood supply and decrease pre-existing
keratinized mucosa, causing gingival recession.
In our clinical experience, there is usually sufficient amount
(>3mm) of keratinized mucosa for repositioning from the lingual
side of the alveolar ridge. However, if the keratinized mucosa is not
adequately immobilized to the underlying bone at the buccal ridge of
the implant, it will migrate coronally and will cause reduction of the
attached gingiva on the buccal ridge. If the zone of keratinized mucosa
is limited, it will not only minimize the function as tight tissue barrier,
but it will also form pockets around the implant and become more
susceptible to peri-implant lesions and plaque-induced destruction.
Using the FAST procedure that we introduced in this article, the stich
that placed near the flap margin proximal to the buccal aspect of the
(healing) abutment is looped around the healing abutment screw in
between the abutment-implant interface. The coronal flap margin is
accurately stabilized three-dimensionally by the stich which is finally by
the healing abutment. This eliminates the risk of migration of the flap
coronally. Because the zone of keratinized gingiva repositioned from
the lingual side is ultimately preserved and attached to the underlying
bone at the buccal side, a tight peri-implant mucosal barrier around the
dental implant can be formed; Long-term maintenance and success of
the dental implant become predictable.

Conclusions
It is imperative that clinicians should know the important role of
attached ginigva in long-term maintenance and success of the dental
implant. Fu Abutment Stabilization Technique (FAST) protocol is
simple and effortless in preserving adequate amount of attached gingiva
around dental implants. It has the following advantages:
a. It provides good stability of the repositioned flap tissue to the
underlying bone.
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