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Abstract: Utilizing soft tissue augmentation to gain keratinized tissue around natural teeth
and dental implants has long been a hot issue among clinicians. Although it still remains
controversial, a certain amount of keratinized tissue has been considered necessary to
maintain periodontal / peri-implant health and to prevent further gingival recession. In this
article, we observe the use of connective tissue graft to gain keratinized tissue around natural teeth and dental implants in two clinical cases. After twelve-month follow-up, both cases
showed significant gain of the keratinized tissue with connective tissue graft. In comparison
to free gingiva graft, the preliminary data showed that this approach may provide better
harmony and esthetic outcomes.
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are able to achieve ideal results, while
the most commonly used material is
free gingival graft (FGG) 3,14. Longterm Longitudinal studies have also
shown that using free gingival graft
to gain keratinized tissue can achieve
long-term stability 10,15. However, the
disadvantage of free gingival graft is
that after healing, the surgical area
creates an uncoordinated appearance
with surrounding tissue, resulting in a
patch-like area that negatively impacts
the aesthetics. Additionally, the donor
site turn out to be secondary intention
healing and may cause postoperative
pain 11.
Research have pointed out that clinical use of connective tissue graft (CTG)
also have the ability to gain keratinized
tissue 15, and there is much less postoperative pain complained in the donor
site after CTGthe graft color matches
well with the surrounding tissue. 11
Therefore, this study will use CTG
to augment keratinized tissue around
natural teeth and dental implants, and
evaluate preliminary treatment results
and clinical effects.
Case Report
Case 1: Usage of CTG to gain keratinized gingiva around natural teeth
The patient was a 62-year-old married male. He was a retired teacher with
graduate school education level. The
patient was referred to our clinic for
complete periodontal disease treatment.
Periodontal examinations found localized moderate periodontal destruction
and the buccal keratinized gingiva with
less than 2mm on 44 and 45. The patient claims no food or drug allergies,
and no systemic diseases. Clinically,
instructions for ideal oral hygiene and
periodontal treatment were provided.
The patient complained occasional

pain and discomfort of the buccal
gingiva over the right posterior area
when brushing teeth. After periodontal
inflammation control and periodontal
pocket elimination surgery were completed, the patient underwent further
orthodontic treatment due to unsatisfactory teeth arrangement for future
dental restoration. When the teeth were
arranged to the idea positions, the buccal keratinized gingiva 44 and 45 got
thinner. Additionally, the buccal frenum of 44 was extended to the gingival
margin, causing even more discomfort
when brushing teeth. The condition
did not improve after the decrease of
brushing force in combination with soft
toothbrush. After further and detailed
communication with the patient, it was
decided to use CTG to increase the
width of buccal side keratinized gingiva of 44 and 45 (Figure 1).
During surgery, local inﬁltration anesthesia was performed at buccal side
of lower right arch, and the mucogingival junction (MGJ) was carefully
marked out. Partial thickness flap was
performed on the keratinized gingiva
1mm above the MGJ towards the gingival margin, and the entire periosteum
and a thin layer of connective tissue
were preserved on the alveolar bone
surface. Resorbable sutures were used
to fixate the external flap towards the
apical periosteum, creating an ideal
recipient site. Then a 1.5mm thickness
CTG of the adequate size was harvested from the right upper maxilla.
Resorbable sutures and non-resorblable
sutures were used to properly ﬁxate the
CTG onto the recipient site. After confirmation that the graft is completely
stable and cannot be moved by external
forces, wet gauze was lightly pressed
down onto the connective tissue for 2-3
minutes to increase its attachments and
also decrease blood clot deposition be-

96 ｜ Journal of Periodontics and Implant Dentistry 1(2) 2018

tween the graft and the recipient tissue.
After surgery, adequate antibiotics and
analgesics were prescribed (amoxicillin
250 x 1# x q.i.d x 3 days, Ibuprofen
400mg x1# x q.i.d x 3 days). The patient was informed to avoid brushing
the surgical area and use chlorhexidine
mouthrinse before removing sutures.
Wound healing was ideal at suture
removal after 2 weeks, and the surgical
area region showed a red and irregular
appearance. The patient was inquired
about postoperative comfortability.
During healing period, patient only
took analgesics at the ﬁrst day after surgery. The wound did not affect eating
or speaking, and there were no postoperative bleeding or obvious swelling.
After 4 weeks the surgical region was
very stable, and most have recovered to
a normal keratinized appearance. There
was only localized inflammation at
the 45 buccal site due to unsuccessful
removal of the absorbable suture at two
weeks. The shape and color of the keratinized gingivamatch well with the surrounding tissue, and the patient could
perform normal oral hygiene without
gingival pain when brushing teeth. At
8 months, mucosal vascular structures
could be seen on apical portion of the
45 buccal gingiva, and this phenomenon vanished 24 months after surgery.
18 months postoperative observation
showed periodontal pockets smaller
than 3mm for 44 and 45, and no bleeding of probing detected. The keratinized tissue’
s appearance and texture
were natural. There was no patch-like
appearance found in the surrounding
tissue, and the patient was quite satisﬁed with the treatment results.
Case 2: Usage of CTG to gain keratinized mucosa around dental implant
This patient was a 56-year-old married male, with occupation as a busi-
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Figure 1. U
 sing CTG to gain the width of keratinized gingiva around natural teeth: (A)
Clinical photos of buccal aspects before removing braces (B) Clinical photos of
buccal aspects after orthodontic alignment and discovered lack of keratinized
gingiva on buccal side of 44 and 45, and buccal frenum of 44 is extended to the
gingival margin (C) Partial thickness flap performed on buccal region, resorbable
sutures used to fixate buccal flap towards apical direction. (D) Carefully fixate
connective tissue graft taken from palatal side onto the recipient area (E-H)
Clinical photos at 2 weeks, 1 month, 8 months, and 18 months after surgery (I)
Front view before removal of braces (J) Front view at 18 months after surgery,
keratinized gingival texture in the lower right region is fairly harmony , achieving
blending appearance with neighboring gingiva.

Figure 2. U
 sing CTG to thicken keratinized mucosa around dental implant: (A) Clinical
photos of buccal aspects of 44 and 46 after dental implantation and guided bone
regeneration procedure. Nearly inexistent keratinized tissue on the buccal side
was noted (B) Partial thickness flap performed on the buccal region to prepare
recipient area (C) Full thickness flap performed limited on the crest of ridge. The
healing abutments were installed (D-E) Fixation of CTG on the recipient area (F) 2
weeks after suture removal with ideal wound healing (G) Clinical photos of buccal
aspects at 6 weeks follow-up (H-I) Clinical photos of buccal aspects at 13 months
follow-up, stability of keratinized mucosa around the restorations is observed.

nessman. The patient’
s chief complaint
was to reconstruct the 45-46 edentulous
area. Due to insufﬁcient ridge width of
the edentulous area, guided bone regeneration was performed during dental
implantation, to increase the width of
the alveolar bone. In order to achieve
primary closure when performing guided bone regeneration, tension-releasing
incision was performed on the buccal
side flap, and the flap was simultaneously elevated towards the coronal direction. Clinical healing condition was
ideal 6 months after surgery, but the
width of the keratinized tissue on the
buccal side was obviously insufﬁcient.
The only remnants of keratinized tissue
were limited on the top and the lingual
side of ridge. Therefore, during the
second stage of implant surgery when
the implant was exposed to connect
the healing abutment, CTG was also
performed to gain the width of the keratinized mucosa on the buccal side of
the implant (Figure 2).
Inﬁltration anesthesia was performed
at the lower right edentulous region,
and incision was made at the median of
the dental ridge. Then partial thickness
ﬂap was performed towards the buccal
side. Resorbable sutures were used to
ﬁxate the buccal ﬂap toward the apical
periosteum to create an ideal recipient
site. Only small full thickness flap
was performed on the crest of ridge
for exposing the screw hole on the implant platform. After installment of the
healing abutment, a CTG of the adequate width and 1.5 mm thickness was
harvested from the right upper maxilla.
Non-resorbable suture (GORE-TEX)
was used to ﬁx the CTG onto the buccal region of Implants. After confirmation that the graft was completely
stable, wet gauze was lightly pressed
down onto the connective tissue for 2-3
minutes to increase its attachment and
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also decrease blood clot deposition between the graft and the recipient tissue.
After surgery, adequate antibiotics and
analgesics were prescribed (amoxicillin
250 x 1# x q.i.d x 3 days, Ibuprofen
400mg x1# x q.i.d x 3 days), and chlorhexidine for mouthrinse was given.
The patient was instructed to take care
of the surgical area, and avoid impact
by any other external force. Healing
was ideal after removal of suture at 7
days. The patient only took analgesics
a day after surgery, and there was no
bleeding, no significant swelling, or
other discomforts. The patient’
s daily
life was not affected. 6 weeks after
surgery the color and appearance of the
keratinized mucosa were very stable,
and has achieved symmetrical and natural appearance with the neighboring
keratinized gingiva. 13 months after
denture completion, the keratinized
soft tissue has achieved ideal aesthetic,

and the patient could perform ideal oral
hygiene. Probing depth was maintained
below 3mm without detecting bleeding
on probing, and the patient expressed
considerable satisfaction towards the
post-treatment condition.
Discussion
Results found in this study support
that the usage of CTG can effectively
gain the keratinized soft tissue around
natural teeth and implants, and maintain a stable width over the 12 months
of follow-up. The increased amount of
keratinized tissue was similar to previous results of other studies (Table 1).
Augmented keratinized soft tissue also
improved the discomfort from brushing
teeth, and allowed patients to be more
easily to maintain oral hygiene. The
newly increased keratinized soft tissue
are of very similar color and texture as
nearby gingiva, result in the symmetri-

cal appearance.
In 1966, Nabers 17 proposed that
sufficient keratinized gingiva around
the teeth was needed to support of
periodontal health and avoid further
gingival recession. Lang and Loe suggested that there needs to be at least
an average of 2mm of keratinized
gingiva around natural teeth, wherein
at least 1mm has to be attached gingiva to maintain periodontal health
1. However, some studies proposed
opposite opinions. In 1981 Wennstrom
and Lindhe believed that even without
sufficient keratinized gingiva, as long
as plaque control is properly executed,
no harm will be inflicted to the periodontal health. Similarly for dental implants, there seems to be more plaque
accumulation and conditions of mucosa
inflammation when the keratinized
mucosa around the implant is less than
2mm in width 18. Ladwein performed

Table1. The gain of keratinized tissue width of nature teeth and dental implants using CTG
Reference

Time
Treatment
(months)
Split Mouth paired 12
FGG(N=15)
defect-RCT
ADM(N=15)

Original KT
width (mm)
FGG:1.59
ADM:1.82

Final KT width
(mm)
FGG:6.0
ADM:3.09

Average
change
FGG:4.41
ADM:1.27

Graft shrinkage
(%)
FGG:49±19
ADM:75±8

Harris, 200125

RCT

3

Sanz et al.,200929

RCT

6

FGG(N=15)
ADM(N=15)
CTG(N=15)
CM(N=2)
CTG(N=4)

0.8 ± 0.59
0.6 ± 0.87
0.4 ± 0.47
0.4 ±0.52
0.2 ± 0.42

4.8 ± 1.16
4.7 ± 1.92
4.0 ± 0.99
2.5 ± 0.7
2.6 ± 0.96

4.1 ± 1.25
4.1 ± 1.79
3.6 ± 0.82
-

Abolfazli et al. 201046
Jahnke et al. 199328

Case series
RCT

12
6

1.55 ± 0.76
1.00
0.60

2.18 ± 0.50
4.0
3.6

-

Case1 (Nature teeth)

Case report

18

Ahmed et al. 201547

Case series

3

Lorenzo et al. 201248

1
1.5
1
0~1mm

36.4
45.5
38~45
-

6

Sanz et al.,200929

RCT

6

0.4 ±0.52
0.2 ± 0.42

3.5
3
3.5
1~2
2.8 ± 0.4
2.75 ± 1.5
2.5 ± 0.7
2.6 ± 0.96

2.5
1.5
2.5
1~2

RCT

CTG(N=10)
FGG(N=10,n=20)
CTG(N=10,n=20)
CTG(N=1)
44
45
FGG(N=2)
CTG(N=4)
XCM(N=12)
CTG(N=12)
CM(N=8)
CTG(N=6)

67.2
59.7
(30 天 )
-

-

67.2
59.7
(30days)

Case2 (Dental
implants)

Case report

13

0
0

3
3

3
3

25

Agarwal et al. 201545

Research type

CTG(N=1)
46
47

KT:Keratinized tissue/RCT: Randomized clinical trial/FGG: Free gingival graft/ADM: Acellular dermal matrix/CTG: Connective tissue graft/CM:
Collagen matrix(Mucograft)/XCM: Xenogenic collagen matrix
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an 8 years longitudinal study in 2015
of 967 implants which pointed out that
the lack of keratinized mucosa around
the implant have significantly higher
plaque index and detected mucosa
bleeding. However there was no significant differences in probing pocket
depth and alveolar height observed by
radiograph 12. Adibrad’
s study in 2009
showed similar results 19, the finding
indicated that the lack of sufﬁcient keratinized mucosa around the implant,
plaque deposition, conditions of mucosa inﬂammation, demonstrated more
probing on bleeding, and mucosa recession, and the results showed statistically signiﬁcant differences. Additionally there were also more significant
bone destruction around the implant.
A research in 2018 mentioned that although currently there were still limited
evidence, the lack of keratinized mucosa
is unfavorable for hygiene care around

the implant, and could lead to further
inflammation around the implant. 20
However there are also studies that hold
the opposite opinion, such as the study
by Strub et al. which discovered that
there is no correlation between keratinized mucosa and bone loss around the
implant or mucosa recession, resulting
in persistent controversies on this topic
21
. Despite the disagreeing opinions,
clinical practitioner generally suggests
that there needs to be at least 2mm keratinized gingiva around the natural teeth 2
and 2mm keratinized mucosa around the
implant 12, 18, 20, in order to support the
patient in the maintenance of good oral
hygiene and tissue stability.
If there is insufficient keratinized
gingiva width or thickness, future orthodontic treatment will lead to teeth
moving towards the buccal side such
as arch expansion or buccal tilting. The
gingival thickening procedure is re-

quired before orthodontic treatment to
reduce future risk of gingival recession
22, 23
.
Clinical research data from 1974 by
Alan has mentioned the usage of CTG
to gain keratinized tissue around natural teeth, confirming the results of this
study. There are also literatures on the
usage of CTG to increase keratinized
mucosa around the implant, and results
show that CTG can not only effectively
increase Keratinized tissue width, but
also achieve patient’
s satisfaction in
the pink aesthetic result 24. Although
until now FGG has continuously been
considered as the gold standard for
keratinized tissue augmentation. The
researches have found that in comparison with FGG, the usage of CTG
to gain keratinized gingival results
several advantages such as faster healing, fewer trauma inflicted, and rapid
graft maturation. 25 In addition, there

Table2. The comparison between CTG and FGG
Surgical time

Reference
Harris, 200125

Research type
RCT

Time
3 months

Morbidity

Harris, 200125

RCT

3 months

Wessel et al. 200826 RCT

3days~3 weeks

Jahnke et al. 199328 RCT

6 months

Post OP bleeding Griffin et al. 200649 Case series

1 week

Patient
acceptance

Wessel et al. 200850 RCT

3days~3 weeks

Color match

Harris ,200125

RCT

3 months

Jahnke et al. 199328 RCT

6 months

KT thickness

Thoma et al. 200951 Systemic review -

Treatment
FGG(N=15)
ADM(N=15)
CTG(N=15)
FGG(N=15)
ADM(N=15)
CTG(N=15)
FGG(N=11)
CTG(N=12)

FGG(N=20)
CTG(N=20)
FGG(N=75)
CTG(N=256)
FGG(N=11)
CTG(N=12)
FGG(N=15)
ADM(N=15)
CTG(N=15)
FGG(N=20)
CTG(N=20)
FGG(N=15)
CTG(N=15)

Comparison
Results
Suture needed FGG>CTG,ADM
Pain medication FGG>>CTG,ADM
required
VAS pain Score Donor site : FGG90%>CTG50%
Recipient sites :
CTG92%>FGG64%
3days: CTG:3.5 ± 1.8
/
FGG:4.8 ± 1.2
3weeks : CTG:1.6 ± 2.3 /
FGG:1.4 ± 2.0
Patient
CTG(7~18 days) better than
statements
FGG(14~21days)
Questionnaire FGG>CTG
Pain medication Average pain killer uptake:
required
Ibuprofen 600mg
CTG:8.6 < FGG:11.1
Patch like
Several cases in FGG group
appearance
shows patch like appearance
Patient
statements
Thickness
measurement

CTG>FGG
CTG>FGG

KT:Keratinized tissue / VAS:Visual analogic scale

Journal of Periodontics and Implant Dentistry 1(2) 2018 ｜ 99

Two Case Reports

are also less postoperative bleeding
and discomfort of the recipient site for
CTG, which greatly raises the patient’
s
25-27
acceptance.
As for aesthetics, CTG
also has better outcome of blending
with neighboring tissue. 28 There is also
no statistically signiﬁcant difference in
the amount of keratinized tissue gained
between the two methods 28 . Based
on the advantages mentioned above
(Table 2), some clinical practitioners
are gradually leaning towards CTG for
increasing keratinized tissue Width and
thickness. The postoperative over 12
months follow-up results of this study
also discovered that CTG can achieve
those benefits. Furthermore, there has
yet to be a single literature or study that
directly compared the difference between surgical method for keratinized
tissue thickening around natural teeth
and Implants. The studies of one group
using the similar surgical methods to
keratinized tissue increase around natural teeth and implants by CTG. Therefore, there may be similar in the surgical methods between natural teeth and
implants. 29 However, further research
in the future is needed to provide proof
for this issue.
As for the timing of surgical intervention for cases with lack of keratinized mucosa around the implant, the
question is whether it should be done
before, during, or during the second
stage of implant. According to literature review by Mahdi in 2017, differences in timing of surgical intervention
are mainly due to the patient’
s needs
and the dentist’
s personal preference.
Currently, there is still lack of sufficient clinical experimental data that
can prove that the timing of surgical
intervention will cause significant
difference to the results 30. Therefore,
the timing for surgery depends on the
surgical plan, or in consideration of the

following restorative treatment. The increase of keratinized mucosa procedure
was suggested to be performed with the
second stage of implant uncovering to
avoid multiple surgeries, and expected
clinical results were obtained.
As for the graft thickness required
of graft, a systemic review in 2015
pointed out that thinner graft (less than
1mm) result in faster angiogenesis and
for aesthetics, it also provides better
color match to the neighboring tissue.
However, resistance of mechanical
force is poor. On the contrary, thicker
graft (greater than 1mm) is more able
to resist mechanical force, but excessive thickness can affect aesthetics and
can impede angiogenesis and delay
wound healing. Therefore, the ideal
thickness is around 1.5~2.0mm 31, 32.
Soehren 33 et al. discovered that the average thickness for palatal epithelium
is 0.34mm (0.1~0.6mm) in histological study. The ideal thickness of FGG
should be 0.75~1.25mm for providing
sufficient connective tissue thickness.
Due to limited literature, there is still
no ideal thickness of CTG. In this case
study, Usage of the 1.5mm thickness
CTG could achieve the ideal result.
When autogenous graft is selected to increase the keratinized tissue
thickness, Orisini 10 reported that
shrinkage of FGG is 10.2~43.25% at
1 year, while Hatipoglu 34 observed the
shrinkage of FGG at 6 month is between 15.8~24.8%. Other studies also
indicated that most shrinkage occurs
in the ﬁrst year after surgery, and then
the tissue gradually stabilizes 35-37. According to a systemic review, there are
literatures that indicate only 2% postoperative shrinkage in graft width 39
but other literatures reported over 50%
shrinkage 29. The difference could originate from the surgical method, duration
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of follow-up, materials used, patient
condition, or thickness of autogenous
graft. In this study, the postoperative
shrinkage ratios were below 50%.
Therefore, the CTG achieved relatively
stable results (Table 1).
In the consensus report from the
10th European Workshop in Periodontology, the healing process of oral
mucosa wounds is similar to that of
skin wounds.41 In general, the healing
of soft tissue graft around natural teeth
takes 7-14 days 42, 43. From Oliver’
s experiment in 1968, it was observed that
the healing process of FGG involved
three following phases. Initial phase
(0-3 days): a thin layer of ﬁbrin begins
to divide the graft from the periosteum.
Revascularization phase (4-11 days): In
this phase, partial alveolar is resorbed
and ﬁbrinogen proliferates between the
periosteum and the graft. On the 5th
day, the epithelium will complete degeneration and desquamation, and new
epithelium cells will simultaneously
proliferate from nearby tissue onto
the top of the graft. On the 11th day,
tight fibrous bonds will have formed
between the periosteum and graft. The
granulation tissue will replace previous fibrinogen. At this point, the graft
is completely covered by the newly
formed epithelium. Tissue maturation
phase (11-42 days): On the 14th day
the epithelium is matured, and the
blood vessels within the connective
tissue of graft decrease, and the density
of collagen ﬁber increase, but haven’
t
yet keratinized. Signs of keratinization
won’
t be observed until day 28. On the
other hand, graft maturation around the
implant requires longer time, generally
6-8 weeks, and the healed soft tissue is
similar to scar tissue. In this study, stable keratinized soft tissue was observed
after 4 weeks and the ﬁnding is entirely
consistent with those reported in previ-
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ous studies.
Although the results of this preliminary study showed that CTG could
effectively increase keratinized tissue
width around natural teeth and implants. However, due to the small number of cases, a study is still necessary
large sample size to conﬁrm the clinical
advantage of this treatment method.

態。
References
1.

Periodontol 1972;43:623-627.
2.

Conclusion
Currently it is believed that adequate
width of keratinized tissue around
Implants and natural teeth is advantageous for oral hygiene, plaque control,
inflammation reduction, and reducing
possible generation of future gingival
recession. Preliminary results in this
study showed that the usage of CTG
could effectively gain the width of
keratinized tissue around natural teeth
and implants, with little postoperative
bleeding and pain, while simultaneously achieving tissue aesthetics after
healing. Therefore this technique could
be considered clinically as an option
for keratinized tissue augmentation
treatment.
中文摘要
現今自然牙以及人工植體周圍

3.

4.

5.

6.

未有明確定論，足夠角質化牙周組織
寬度仍被認為對於自然牙和植體周邊
組織健康維持及避免後續牙齦退縮扮
7.

寬治療方式亦有多種選擇，因此本文
針對臨床上使用結締組織移植物增加
自然牙及植牙周圍角質化組織各提出
過 12 個月追蹤，使用結締組織移植

8.

物能夠有效增加角質化組織寬度，此
外與游離牙齦移植物相比，此方式似
乎更有潛力達成和諧美觀之軟組織型

Dorfman HS, Kennedy JE, Bird
WC. Longitudinal evaluation of
free autogenous gingival grafts. J
Clin Periodontol 1980;7:316-324.

於角質化組織的有無以及其適當寬度

一個病例先期報告，結果顯示術後超

Wennstrom J, Lindhe J, Nyman
S. Role of keratinized gingiva for
gingival health. Clinical and histologic study of normal and regenerated gingival tissue in dogs. J Clin
Periodontol 1981;8:311-328.

角質化組織重要性倍受重視，儘管對

演重要之角色。臨床上角質化組織增

Lang NP, Loe H. The relationship
between the width of keratinized
gingiva and gingival health. J

9.

Wennstrom JL. Lack of association between width of attached
gingiva and development of soft
tissue recession. A 5-year longitudinal study. J Clin Periodontol
1987;14:181-184.
Adell R, Lekholm U, Rockler B, et
al. Marginal tissue reactions at osseointegrated titanium ﬁxtures (I).
A 3-year longitudinal prospective
study. Int J Oral Maxillofac Surg
1986;15:39-52.
Bower RC, Radny NR, Wall CD,
Henry PJ. Clinical and microscopic findings in edentulous patients
3 years after incorporation of osseointegrated implant-supported
bridgework. J Clin Periodontol
1989;16:580-587.
Wennstrom JL, Bengazi F, Lekholm U. The inﬂuence of the masticatory mucosa on the peri-implant soft tissue condition. Clin
Oral Implants Res 1994;5:1-8.
Araujo MG, Lindhe J. Peri-implant
health. J Periodontol 2018;89 Suppl 1:S249-S256.
Peri-implant diseases and conditions: Consensus report of

workgroup 4 of the 2017 World
Workshop on the Classiﬁcation of
Periodontal and Peri-Implant Diseases and Conditions. Br Dent J
2018;225:141.
10. Orsini M, Orsini G, Benlloch D,
Aranda JJ, Lazaro P, Sanz M. Esthetic and dimensional evaluation
of free connective tissue grafts in
prosthetically treated patients: a
1-year clinical study. J Periodontol
2004;75:470-477.
11. Kim DM, Neiva R. Periodontal
soft tissue non-root coverage procedures: a systematic review from
the AAP Regeneration Workshop.
J Periodontol 2015;86:S56-72.
12. Ladwein C, Schmelzeisen R, Nelson K, Fluegge TV, Fretwurst T. Is
the presence of keratinized mucosa
associated with periimplant tissue
health? A clinical cross-sectional analysis. Int J Implant Dent
2015;1:11.
13. Belser UC, Grutter L, Vailati F,
Bornstein MM, Weber HP, Buser
D. Outcome evaluation of early
placed maxillary anterior single-tooth implants using objective
esthetic criteria: a cross-sectional,
retrospective study in 45 patients
with a 2- to 4-year follow-up using
pink and white esthetic scores. J
Periodontol 2009;80:140-151.
14. de Trey E, Bernimoulin JP. Influence of free gingival grafts on the
health of the marginal gingiva. J
Clin Periodontol 1980;7:381-393.
15. Edel A. Clinical evaluation of
free connective tissue grafts used
to increase the width of keratinised gingiva. J Clin Periodontol
1974;1:185-196.
16. Mounssif I, Stefanini M, Mazzotti
C, Marzadori M, Sangiorgi M,
Zucchelli G. Esthetic evaluation

Journal of Periodontics and Implant Dentistry 1(2) 2018 ｜ 101

Two Case Reports

and patient-centered outcomes
in root-coverage procedures.
Periodontol 2000 2018;77:19-53.
17. Nabers JM. Free gingival grafts.
Periodontics 1966;4:243-245.
18. Lin GH, Chan HL, Wang HL. The
signiﬁcance of keratinized mucosa
on implant health: a systematic review. J Periodontol 2013;84:17551767.
19. Adibrad M, Shahabuei M, Sahabi
M. Signiﬁcance of the width of keratinized mucosa on the health status of the supporting tissue around
implants supporting overdentures.
J Oral Implantol 2009;35:232-237.
20. Schwarz F, Derks J, Monje A, Wang
HL. Peri-implantitis. J Periodontol
2018;89 Suppl 1:S267-S290.
21. Strub JR, Gaberthuel TW, Grunder
U. The role of attached gingiva in
the health of peri-implant tissue
in dogs. 1. Clinical findings. Int
J Periodontics Restorative Dent
1991;11:317-333.
22. Wennstrom JL, Lindhe J, Sinclair F,
Thilander B. Some periodontal tissue reactions to orthodontic tooth
movement in monkeys. JJ Clin
Periodontol 1987;14:121-129.
23. Antoun JS, Mei L, Gibbs K, Farella M. Effect of orthodontic treatment on the periodontal tissues.
Periodontol 2000 2017;74:140157.
24. Wiesner G, Esposito M, Worthington H, Schlee M. Connective tissue
grafts for thickening peri-implant
tissues at implant placement. Oneyear results from an explanatory
split-mouth randomised controlled
clinical trial. Eur J Oral Implantol
2010;3:27-35.
25. Harris RJ. Clinical evaluation of 3
techniques to augment keratinized
tissue without root coverage. J

Periodontol 2001;72:932-938.
26. Wessel JR, Tatakis DN. Patient
outcomes following subepithelial connective tissue graft and
free gingival graft procedures. J
Periodontol 2008;79:425-430.
27. Douglas de Oliveira DW, Marques
DP, Aguiar-Cantuaria IC, Flecha
OD, Goncalves PF. Effect of surgical defect coverage on cervical
dentin hypersensitivity and quality
of life. J Periodontol 2013;84:768775.
28. Jahnke PV, Sandifer JB, Gher ME,
Gray JL, Richardson AC. Thick
free gingival and connective tissue
autografts for root coverage. J
Periodontol 1993;64:315-322.
29. Sanz M, Lorenzo R, Aranda JJ,
Martin C, Orsini M. Clinical evaluation of a new collagen matrix
(Mucograft prototype) to enhance
the width of keratinized tissue in
patients with ﬁxed prosthetic restorations: a randomized prospective
clinical trial. J Clin Periodontol
2009;36:868-876.
30. Kadkhodazadeh M, Amid R, Kermani ME, Mirakhori M, Hosseinpour S. Timing of soft tissue management around dental implants:
a suggested protocol. Gen Dent
2017;65:50-56.
31. Goldman HM, Isenberg G, Shuman A. The gingival autograft
and gingivectomy. J Periodontol
1976;47:586-589.
32. Camargo PM, Melnick PR, Kenney
EB. The use of free gingival grafts
for aesthetic purposes. Periodontol
2000 2001;27:72-96.
33. Soehren SE, Allen AL, Cutright
DE, Seibert JS. Clinical and histologic studies of donor tissues
utilized for free grafts of masticatory mucosa. J Periodontol

102 ｜ Journal of Periodontics and Implant Dentistry 1(2) 2018

1973;44:727-741.
34. Hatipoglu H, Keceli HG, Guncu
GN, Sengun D, Tozum TF. Vertical and horizontal dimensional
evaluation of free gingival grafts
in the anterior mandible: a case
report series. Clin Oral Investig
2007;11:107-113.
35. Esper LA, Ferreira SB, Jr., Kaizer
Rde O, de Almeida AL. The role of
keratinized mucosa in peri-implant
health. Cleft Palate Craniofac J
2012;49:167-170.
36. Lekholm U, Adell R, Lindhe J,
et al. Marginal tissue reactions at
osseointegrated titanium fixtures.
(II) A cross-sectional retrospective
study. Int J Oral Maxillofac Surg
1986;15:53-61.
37. Martin W, Lewis E, Nicol A. Local
risk factors for implant therapy.
Int J Oral Maxillofac Implants
2009;24 Suppl:28-38.
38. Thoma DS, Buranawat B, Hammerle CH, Held U, Jung RE. Efficacy of soft tissue augmentation
around dental implants and in
partially edentulous areas: a systematic review. J Clin Periodontol
2014;41 Suppl 15:S77-91.
39. Basegmez C, Ersanli S, Demirel
K, Bolukbasi N, Yalcin S. The
comparison of two techniques to
increase the amount of peri-implant attached mucosa: free
gingival grafts versus vestibuloplasty. One-year results from a
randomised controlled trial. Eur J
Oral Implantol 2012;5:139-145.
40. Park JB. Increasing the width of
keratinized mucosa around endosseous implant using acellular dermal matrix allograft. Implant Dent
2006;15:275-281.
41. Hammerle CH, Giannobile WV,
Working Group 1 of the European

Two Case Reports

Workshop on P. Biology of soft
tissue wound healing and regeneration--consensus report of Group 1
of the 10th European Workshop on
Periodontology. J Clin Periodontol
2014;41 Suppl 15:S1-5.
42. Novaes AB, Kon S, Ruben MP,
Goldman HM. Visualization of the
microvascularization of the healing
periodontal wound. 3. Gingivectomy. J Periodontol 1969;40:359371.
43. Waerhaug J. Healing of the dento-epithelial junction following
subgingival plaque control. II:
As observed on extracted teeth. J
Periodontol 1978;49:119-134.
44. Oliver RC, Loe H, Karring T. Microscopic evaluation of the healing and revascularization of free
gingival grafts. J Periodontal Res
1968;3:84-95.
45. Agarwal C, Tarun Kumar AB, Mehta DS. Comparative evaluation
of free gingival graft and AlloDerm((R)) in enhancing the width of
attached gingival: A clinical study.
Contemp Clin Dent 2015;6:483-

around implants: a randomized
controlled prospective clinical
trial. Clin Oral Implants Res
2012;23:316-324.
49. Griffin TJ, Cheung WS, Zavras
AI, Damoulis PD. Postoperative
complications following gingival augmentation procedures. J
Periodontol 2006;77:2070-2079.
50. Cleghorn BM, Goodacre CJ, Christie WH. Morphology of teeth and
their root canal systems. Ingle JI,
Backland LK, Baumgarthner JC:
ENDODONTICS, 6th Edition BC
Decker: Inc 2008:151-210.
51. Thoma DS, Benic GI, Zwahlen M,
Hammerle CH, Jung RE. A systematic review assessing soft tissue
augmentation techniques. Clin
Oral Implants Res 2009;20 Suppl
4:146-165.

488.
46. Abolfazli N, Saber FS, Lafzi A,
eskandari A. Evaluation of alteration in mucogingival line location
following use of subepithelial connective tissue graft. Indian J Dent
Res 2010;21:174-178.
47. Elkhaweldi A, Rincon Soler C,
Cayarga R, Suzuki T, Kaufman
Z. Various Techniques to Increase
Keratinized Tissue for Implant
Supported Overdentures: Retrospective Case Series. Int J Dent
2015;2015:104903.
48. Lorenzo R, Garcia V, Orsini M,
Martin C, Sanz M. Clinical efﬁcacy of a xenogeneic collagen matrix
in augmenting keratinized mucosa

Journal of Periodontics and Implant Dentistry 1(2) 2018 ｜ 103

