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Facial Gingival Tissue Stability After
Connective Tissue Graft With Single

Immediate Tooth Replacement in the
Esthetic Zone: Consecutive Case Report

Joseph Y.K. Kan, DDS, MS,*

Kitichai Rungcharassaeng, DDS, MS,†

Taichiro Morimoto, DDS,‡ and Jaime Lozada, DDS§

Purpose: The present consecutive case report evaluated facial gingival tissue stability after immediate
tooth replacement with connective tissue grafting in the esthetic zone. The implant success rate and
peri-implant tissue response were also recorded.

Patients and Methods: A total of 20 consecutive patients with a mean age of 52.3 years (range 28 to 71),
who had undergone 20 single immediate tooth replacement with connective tissue grafting, were evaluated
clinically and radiographically at the preoperative examination, immediately after implant placement and
provisionalization with connective tissue grafting, and at the latest follow-up appointment. The data were
analyzed using the t test and Wilcoxon signed rank test at a significance level of � � .05.

Results: At the preoperative examination, a thick gingival biotype was observed in 8 patients and a thin
gingival biotype in 12. At a mean follow-up of 2.15 years (range 1 to 4), all implants were functioning and
exhibited a thick biotype. At the latest follow-up appointment, no significant differences (P � .05) were found
between the initially thick and thin gingival biotypes in the mean mesial marginal bone level changes (�0.53
versus �0.55 mm), the mean distal marginal bone level changes (�0.50 versus �0.44 mm), and the mean
facial gingival level changes (�0.23 mm versus �0.06 mm). The frequency distribution of the papilla index
score showed that peri-implant papillae were well preserved at the latest follow-up visit.

Conclusions: With proper 3-dimensional implant positioning and bone grafting into the implant-socket
gap, the facial gingival level can be maintained after connective tissue grafting with single immediate
tooth replacement, regardless of the initial gingival biotype, indicating that the thin gingival biotype can
be converted to the thick gingival biotype morphologically and behaviorally with this procedure.
Nevertheless, careful patient selection and treatment planning, as well as immaculate execution by
skillful clinicians, are required to achieve a successful result.
© 2009 American Association of Oral and Maxillofacial Surgeons
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sthetics has been a dominating force in dictating the
irection of development in implant dentistry for the
ast decade.1 It encompasses not only natural-looking

mplant restorations, but also the unaltered states of
he surrounding peri-implant tissue architecture.1,2

apilla loss, black triangles, facial gingival recession,
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nd so forth are the terms used to describe estheti-
ally challenging situations.1 Studies have been con-
ucted to identify the etiologies of tissue loss, and
echniques have been developed to prevent or mini-
ize its occurrence.3-6 The concept of tissue pres-

rvation was therefore conceived to enhance the
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KAN ET AL 41
sthetic outcome.1 This concept entails immediate
mplant placement and provisionalization (immedi-
te tooth replacement) in which the osseous archi-
ecture is preserved by immediate implant place-
ent and the soft tissue architecture is maintained

y immediate provisionalization.2,7,8

The success of this concept, however, is influenced
y a number of factors that can be defined as extrinsic
r intrinsic.1 Extrinsic factors include proper 3-dimen-
ional implant positioning and appropriate contour-
ng of the provisional restoration.6,7 These factors are
linician dependent, and guidelines regarding these
ssues have been established and satisfactory out-
omes reported.2 Intrinsic factors, in contrast, are
atient dependent and, therefore, can be favorable or
nfavorable. These factors include the bone level,
ard and soft tissue relationship, bone thickness, and
oft tissue biotype.6,7 Therefore, conversion of unfa-
orable traits to favorable ones is vital to achieving an
sthetic outcome. The bone level and hard and soft
issue relationships are usually proactively modified
y way of orthodontic and/or periodontal treatment9

efore treatment, and the bone thickness can be en-
anced by bone grafting directly into the implant-
ocket gap simultaneously with the immediate tooth
eplacement procedure.7 With immediate tooth re-
lacement, although studies have demonstrated its
enefits in maintaining the interproximal tissue,10,11

he same cannot be stated about the facial gingival
issue, because recession is a common occurrence,
specially with the thin gingival biotype.10-14 The pro-
ensity to recession after surgical insults of the thin
ingival biotype has been validated.15,16 Reconstruc-
ive procedures (eg, root coverage with free gingival
r connective tissue graft) are usually the treatment of
hoice for natural teeth with receded gingiva.17-20

owever, these reconstructive procedures have not
een shown to be predictable or successful for their

mplant counterpart.21 In contrast, successful tissue
nhancement has been reported when connective
issue grafting was performed at implant placement
nd abutment connection.22 Recently, clinical case
eports have described the techniques and suggested
he potential benefits of connective tissue grafting at
mmediate tooth replacement.1,23 Nevertheless, facial
ingival tissue stability after immediate tooth replace-
ent with connective tissue graft procedure has not

een studied.
The present consecutive case study evaluated the

ffects of soft tissue enhancement using subepithelial
onnective tissue grafting (SCTG) in conjunction with
ingle immediate tooth replacement in the esthetic
one on facial gingival tissue stability. The implant
uccess rate and peri-implant tissue response were

lso recorded.

K
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ethods

PATIENT SELECTION

The Institutional Review Board of Loma Linda
niversity approved the present study, which was
onducted at the Center for Prosthodontics and
mplant Dentistry, Loma Linda University School of
entistry (Loma Linda, CA). All patients underwent

tandard treatment planning and diagnostic workup
nd agreed to the treatment. The patients were
elected according to the following inclusion and
xclusion criteria.

INCLUSION CRITERIA

All patients were required to be 18 years of age or
lder with good oral hygiene; to have a single failing
axillary anterior tooth (canine to canine) with the
resence of adjacent dentition (Figs 1, 2); the pres-
nce of adequate and harmonious gingival architec-
ure with the surrounding dentition and an appropri-
te gingiva-to-underlying bone dimension facially (3
m) and interproximally (4 to 6 mm), as ascertained

sing the bone sounding technique24; and an ade-
uate amount of bone to accommodate an implant
ith a minimal dimension of 3.5 � 13.0 mm.

EXCLUSION CRITERIA

The exclusion criteria included the presence of
ctive infection around the failing tooth; a medical
istory that would complicate the study outcome
uch as alcohol, drug dependency, history of smok-
ng, poor health, or any other medical, physical, or
sychological reason that might affect the surgical
rocedure or the subsequent prosthodontic treat-
ent and required follow-up examinations; a dental
istory of bruxism, parafunctional habit, and/or a lack
f stable posterior occlusion; perforation and/or loss
f the labial bony plate after tooth removal and/or

IGURE 1. Pretreatment view of failing maxillary left canine due to
oot fracture.
an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
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42 FACIAL GINGIVAL TISSUE STABILITY
mplant osteotomy; and an inability to achieve pri-
ary implant stability after immediate implant place-
ent.

GINGIVAL BIOTYPE

The gingival biotype of each failing tooth was eval-
ated and categorized as thick or thin24 at the preop-
rative examination (T0) and at the last follow-up
ppointment (T2) after implant surgery. To evaluate
he gingival biotype, a periodontal probe (SE Probe
D12 Yellow; American Eagle Instruments, Missoula,
T) was placed into the facial gingival sulcus of the

ailing tooth or the implant.24 The gingival biotype
as categorized as thin if the shadow of the underly-

ng periodontal probe can be seen through the exam-
ned gingiva (Fig 3) and thick if no evidence was seen
f the underlying probe.24

CLINICAL PROCEDURES

Immediate Implant Placement
The clinical technique used in the present study

as been previously published.1,7 An acrylic resin
rovisional shell of the to-be-extracted tooth was

abricated before implant surgery. Two implant sys-
ems (NobelReplace Tapered Groovy or NobelPerfect
roovy, Nobel Biocare, Yorba Linda, CA), which are

hreaded and tapered, with a titanium oxide surface
TiUnite, Nobel Biocare), were randomly placed in

IGURE 2. Pretreatment periapical radiograph showing root
racture.

an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
he present study. Next, the failing tooth was re-
K
2

oved atraumatically, and the implant was placed
mmediately in the extraction socket without flap
eflection. Primary implant stability was achieved
ith a minimal insertion torque of 35 Ncm.

Preparation of Abutment-Provisional
Restoration Assembly
For the NobelReplace Tapered Groovy implant (No-

el Biocare), the temporary abutment (NobelReplace,
obel Biocare) was placed onto the implant. Flow-

ble light polymerizing acrylic resin (PermaFlo; Ultra-
ent Products, South Jordan, UT) was used to capture
he cervical gingival emergence of the extracted
ooth. The customized temporary abutment was then
repared extraorally for a proper submergence pro-
le, retention, and resistant form and was hand tight-
ned onto the implant.
For the NobelPerfect Groovy implant (Nobel Bio-

are), the appropriate titanium abutment (titanium
butment NobelPerfect or 10° titanium abutment
obelPerfect, Nobel Biocare) was adjusted extraorally

or proper retention and resistant form and was hand
ightened onto the implant (Fig 4).

The prefabricated provisional shell was then re-
ined with light polymerizing acrylic resin (PermaFlo,
ltradent Products), and the abutment-provisional

estoration assembly was refined extraorally to ascer-
ain the optimal fit. A gap, which often was present
etween the implant and facial bone plate after im-
ediate implant placement in the anterior tooth

ocket, was filled with xenograft (Bio-Oss; Osteo-
ealth, Shirley, NY). After the abutment was hand
ightened onto the implant, the provisional restora-
ion was cemented (IRM; Kerr US, Romulus, MI) and
as adjusted to clear all centric and eccentric con-

acts.

IGURE 3. Thin gingival biotype of the maxillary left canine
vident, as shadow of underlying periodontal probe could be seen.
an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
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KAN ET AL 43
Recipient Site (Bilaminar Envelope) Preparation
An intrasulcular incision was made on the labial

spect of the implant, creating an initial separation
etween the gingiva from the underlying bone.1 A
urette (Younger-Good 7/8 curette; Hu-Friedy, Chi-
ago, IL) was then used to further separate the gingiva
rom the bone, extending to the mucogingival junc-
ion with a full-thickness dissection. Subsequently, a
artial-thickness dissection was made apically and me-
iodistally (No. 1/2 Orban DE Knife, Hu-Friedy), leav-

IGURE 5. SCTG drawn in prepared envelope with aid of resor-
ble suture �6 mm from free gingival margin.

IGURE 4. Titanium abutment, 10° (NobelPerfect), placed after
mmediate implant placement (NobelPerfect).

an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
i
an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
ng the underlying periosteum in place and creating a
ilaminar envelope for the reception of the subepi-
helial connective tissue graft.

Harvesting of SCTG
The SCTG, with a minimal dimension of 6 mm in

ength, 1.5 mm in thickness, and the width consistent
ith the mesiodistal width of the recipient site, was
arvested from the palate,1 using a single-incision
echnique.25

Placement of SCTG
The SCTG was drawn in the prepared envelope
ith the aid of restorable suture (S14 6-0 chromic gut
lue; Ethicon, Johnson & Johnson, San Angelo, TX)
bout 6 mm from the free gingival margin (Fig 5).1 A
ross-sling suture was placed at the coronal aspect of
he envelope flap to secure the flap over the graft (Fig
). Light finger pressure was then applied over the
rafted site with moist gauze for a minimum of 5
inutes to minimize blood clot formation between

he graft and its underlying and overlying tissues.26

Postoperative Instructions
Appropriate antibiotic and analgesic agents were

rescribed for postoperative use. The patient was
nstructed not to brush the surgical site but to rinse
ently with 0.12% chlorhexidine gluconate (Peridex;
rocter & Gamble, Cincinnati, OH) and to consume a

iquid diet for 2 weeks. A soft diet was recommended
or the remaining duration of the implant healing
hase (4 months). The patient was also advised
gainst activities that might disturb the healing of the
urgical site.

Definitive Restoration
The final implant impression was made after 5
onths. An appropriate abutment (depending on the

IGURE 6. Cross-sling suture placed at coronal aspect of envelope
ap to secure flap over graft.

an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
mplant system used) was a torque to 35 Ncm (man-
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44 FACIAL GINGIVAL TISSUE STABILITY
facturer’s recommendation, Nobel Biocare), and the
efinitive all-ceramic restoration (Procera, Nobel Bio-
are) was cemented (RelyX Luting Cement, 3M ESPE,
t Paul, MN; Figs 7 to 10).

DATA COLLECTION

All examinations and data collections were per-
ormed by 1 examiner. The evaluations were made
uring the preoperative examination (T0), immedi-
tely after implant placement and provisionalization
ith the connective tissue graft (T1), and at the last

ollow-up appointment (T2). The following variables
ere recorded at the designated points: implant suc-

ess or failure27 (T2), marginal bone level28 (T1 and
2), facial gingival level (FGL)10 (T0 and T2), papilla

ndex score (PIS)29 (T0 and T2), the modified plaque
ndex30 (T2), and related complications (T2).

IGURE 7. Soft tissue healing at definitive prosthesis placement (6
onths after implant surgery).

an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.

IGURE 8. Facial view of definitive restoration at 1 year of follow-
p. Note biotype conversion, improved FGL, and maintenance of
eri-implant papilla.
an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.

K
2

IMPLANT FAILURE

The implants were evaluated at T2 according to the
uccess criteria of Smith and Zarb.27 The implant was
onsidered a failure if peri-implant radiolucency, mo-
ility, pain, discomfort, and/or neurosensory alter-
tion was present.

MARGINAL BONE CHANGE

The marginal bone change was measured using
equential periapical radiographs31 and the long cone
aralleling technique,14 with the commercial Rinn

IGURE 9. Facial view of definitive restoration at 4 years of
ollow-up. Note stability of facial gingival tissue.

an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.

IGURE 10. Periapical radiograph of definitive restoration at 4
ears of follow-up.
an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
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KAN ET AL 45
CP holder (XCP post bite blocks 54-0862; Dentsply,
lgin, IL). A vinyl polysiloxane (Exabite; GC America,
lsip, IL) occlusal jig was used to standardize the
ngulation and position of the film to the x-ray beam.
he marginal bone levels on the mesial and distal
spects of the implants at each interval (T1 and T2)
ere measured to the nearest 0.1 mm using the apical

orner of the implant shoulder as the reference point,
nd the changes were calculated.10

FGL CHANGE

The FGL was recorded using study casts made at T0
nd T2. A jig was made to evaluate the FGL changes in
he midfacial aspect of the failing tooth and the im-
lant restoration at each respective interval.

PAPILLA INDEX SCORE

The interproximal soft tissue contours were evalu-
ted at T0 and T2 using the PIS.29 The PIS was defined
s 0, no papilla; 1, less than one half the height of the
apilla; 2, at least one half of the height of the papilla
ut not all the way to the contact point; 3, papilla
lled the entire proximal space; and 4, hyperplastic
apilla.

MODIFIED PLAQUE INDEX

The modified plaque index30 (0, no plaque; 1,
laque recognized only by running a probe across the
arginal surface of the implant restoration; 2, plaque

een with the naked eye; and 3, abundance of soft
atter) of the implant restoration was recorded at T2.

COMPLICATIONS

The complications were also recorded and in-
luded soft tissue complications, significant bone loss,
eri-implant radiolucency, and prosthodontic compli-

IGURE 11. Frequency distribution graph showing number of
mplants at different follow-up intervals.

an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
ations.
K
2

STATISTICAL ANALYSIS

The mean values and standard deviations were
alculated for each clinical parameter at each inter-
al, as applicable. The data were analyzed using an
ndependent t test and Wilcoxon signed rank test at
he significance level of � � .05 (Statistical Package
or Social Sciences, version 10, software; SPSS, Chi-
ago, IL).

esults

A total of 20 consecutive patients (6 men and 14
omen) with a mean age of 52.3 years (range 28 to

1), who had undergone immediate tooth replace-
ent with connective tissue grafting, were evaluated.
total of 20 threaded TiUnite surfaced-threaded ta-

ered implants (14 NobelReplace Tapered Groovy
nd 6 NobelPerfect Groovy, Nobel Biocare) were
laced. The failing teeth included 9 central incisors, 7

ateral incisors, and 4 canines. The modes of failure
ere tooth/root fracture (n � 9), caries (n � 6),
eriodontal failure (n � 3), endodontic failure (n �
), and root resorption (n � 1). A thick facial gingival
iotype was found in 8 patients and a thin gingival
iotype in 12 patients during the preoperative exam-

nation (T0). After a mean follow-up of 2.15 years
range 1 to 4), all implants (20 of 20) were stable, and
one had lost osseointegration (Fig 11), for an overall
umulative implant success rate of 100%.
The mean overall mesial marginal bone level

hange from T1 to T2 was �0.54 � 0.42 mm. A mean
hange of �0.53 � 0.51 and �0.55 � 0.37 mm was
ecorded in patients with a thick and a thin gingival
iotype, respectively (Table 1). No statistically signif-

cant difference was found in the mesial marginal
one level change between the thick and thin gingival
iotypes (independent t test, P � .9000).

Table 1. COMPARISON OF MEAN MESIAL AND
DISTAL MARGINAL BONE LEVEL CHANGES BETWEEN
THICK AND THIN BIOTYPES USING INDEPENDENT t
TEST AT SIGNIFICANCE LEVEL OF � � .05

Group

Mean Change (mm)

Mesial MBL Distal MBL

verall (n � 20) �0.54 � 0.42 �0.47 � 0.45
iotype
Thick (n � 8) �0.53 � 0.51 �0.50 � 0.54
Thin (n � 12) �0.55 � 0.37 �0.44 � 0.41
P value* .9000 .7870

bbreviation: MBL, marginal bone level.
Data presented as mean � standard deviation.
*Comparison between thick and thin biotypes only.
an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
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46 FACIAL GINGIVAL TISSUE STABILITY
The mean overall distal marginal bone level change
rom T1 to T2 was �0.47 � 0.45 mm. A mean change
f �0.50 � 0.54 and �0.44 � 0.41 mm was recorded

n patients with a thick and a thin gingival biotype,
espectively (Table 1). No statistically significant dif-
erence was found in the distal marginal bone level
hange between the thick and thin gingival biotypes
independent t test, P � .7870).

Only a PIS of 2 or 3 was recorded at all sites at both
0 and T2. The Wilcoxon signed rank test showed no
tatistically significant differences in the overall PIS
istribution between T0 and T2 (P � .5625). Similar
esults were observed for both thick (P � .75) and
hin (P � .25) gingival biotypes (Table 2).

The mean overall FGL change from T0 to T2 was
0.13 � 0.61 mm. A mean change of �0.23 � 0.82
m and �0.06 � 0.45 mm was recorded in patients
ith a thick and thin gingival biotype, respectively

Table 3). No statistically significant difference was
ound in the FGL change between the thick and thin
ingival biotypes (independent t test, P � .5645). At
he last follow-up visit (T2), all patients had a thick
ingival biotype at the grafted site.
At T2, a mean PIS of 0 and 1 was recorded in 16 and
patients, respectively. No clinical complication was

ecorded between T1 and T2.

iscussion

The cumulative implant success rate for the imme-
iate tooth replacement procedure in the present
tudy was 100% (20 of 20) at a mean follow-up of 2.15
ears (range 1 to 4). Comparable success rates have
een reported when single implants were placed in
he esthetic zone using the immediate provisionaliza-

Table 2. COMPARISON OF PAPILLA INDEX SCORE
OF PERI-IMPLANT PAPILLAE (2 SITES PER IMPLANT)
AT DIFFERENT INTERVAL USING WILCOXON SIGNED
RANK TEST AT SIGNIFICANCE LEVEL OF � � .05

PIS

Thick
Biotype

Thin
Biotype Overall

T0 T2 T0 T2 T0 T2

0 0 0 0 0 0
0 0 0 0 0 0
2 1 3 7 5 8

14 15 21 17 35 32
0 0 0 0 0 0

Value .75 .25 .5625

bbreviations: PIS, papilla index score; T0, preoperative
xamination; T2, last follow-up visit.
Data presented as number of sites.

an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
ion approach (98% to 100%).3,10,11,13,14,32-39 The fa-
K
2

orable implant success rate in the present study has
urther validated immediate tooth replacement as a
iable treatment option for a failing maxillary anterior
ingle tooth.

In the present study, the mean marginal bone level
hanges were �0.54 mm mesially and �0.47 mm
istally at T2. These data were well within, and com-
arable to, the marginal bone loss observed in delayed

oaded implants after the first year of function (�0.4
o �1.6 mm),40-42 as well as for single immediate
ooth replacement after 1 to 2 years of function (�0.2
o �1.0 mm).10,11,14,33,36,38

It has been well established that the implant papilla
evel is dictated by the proximal bone level of the
djacent teeth,24,43 and the best way to maintain the
apilla is to provide support immediately after tooth
emoval.2,10,11,44 In the present study, only a PIS of 2
r 3 was recorded at both T0 (5 and 35) and T2 (8 and
2), indicating that more than 50% of the papilla fill
as observed at all sites, with most of the papilla

�80%) displaying 100% embrasure fill (Table 2). In
ddition, statistically insignificant outcomes in the
verall PIS distribution between T0 and T2 in the
resent study have validated the efficacy of immediate
ooth replacement without flap reflection in preserv-
ng the interproximal papilla. The similar results ob-
erved for both thick (P � .75) and thin (P � .25)
ingival biotypes in our study suggest that the role of
ingival biotype in papilla loss is minimal as long as
he papilla is supported immediately after tooth re-
oval.
Facial gingival recession is a common occurrence

fter immediate tooth replacement.10,11,45 Approxi-
ately �0.5 to �0.8 mm of facial gingival loss

as been reported by short-term studies (1 to 2
ears).10,11,13,23 In a longer term follow-up study
mean of 4 years) of immediate tooth replacement
rocedures in the esthetic zone, an average of slightly
reater than 1 mm of facial gingival recession was
eported.12 In the present study, in the presence of

Table 3. COMPARISON OF MEAN FACIAL GINGIVAL
LEVEL CHANGES BETWEEN THICK AND THIN
BIOTYPES USING INDEPENDENT t TEST AT
SIGNIFICANCE LEVEL OF � � .05

Group Mean � SD FGL Change (mm)

verall (n � 20) �0.13 � 0.61
iotype
Thick (n � 8) �0.23 � 0.82
Thin (n � 12) �0.06 � 0.45
P Value* 0.5645

bbreviation: FGL, facial gingival level.
*Comparison between thick and thin biotypes only.
an et al. Facial Gingival Tissue Stability. J Oral Maxillofac Surg
009.
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KAN ET AL 47
CTG, in conjunction with immediate tooth replace-
ent, the mean overall FGL change from T0 to T2 was
0.13 mm. This result is similar to the data reported

y Cornelini et al,23 in which a mean facial gingival
ain of 0.2 mm was observed 1 year after immediate
mplant placement with connective tissue grafts, fol-
owed by the placement of a provisional restoration

ithin 24 hours. This suggests that with proper 3-
imensional implant position and bone grafting into
he implant socket gap, the placement of a SCTG in
onjunction with immediate tooth replacement in the
sthetic zone might minimize facial gingival reces-
ion.

A thin gingival biotype around natural dentition
ossesses an inherent risk of recession when sub-

ected to surgical, restorative, and/or mechanical
rauma.15,16 Similar phenomena can also be observed
n peri-implant mucosa.46 Bone-sounding measure-
ents around 2-stage implants have revealed that a

hin gingival biotype is associated with a significantly
ower peri-implant mucosa dimension than that for
he thick gingival biotype, indicative of its propensity
o tissue recession.24 Recently, Kan et al,12 after a
ean follow-up of 4 years in a study involving imme-

iate tooth replacement in the esthetic zone without
CTG, reported significantly greater FGL changes in
he thin gingival biotype group (�1.50 mm) com-
ared with the thick gingival biotype group (�0.56
m). Others have also reported similar findings com-
aring the thick and thin gingival biotypes after im-
ediate implant placement.33,34,37 In contrast, with

he addition of SCTG, simultaneous with immediate
ooth replacement, no significant difference was ob-
erved in the FGL change between the thick (�0.23
m) and thin (�0.06 mm) gingival biotypes after a
ean follow-up of 2.15 years in the present study.
his suggests that, at least for the short term, biotype
onversion by increasing the quality and quantity of
he facial gingival tissue with SCTG might be benefi-
ial for facial gingival stability after an immediate
ooth replacement procedure. Furthermore, at T2,
one of the grafted site showed any visual evidence of
he underlying probe underneath the facial aspect of
he peri-implant sulcus, substantiating the idea that
iotype conversion was achieved.
Although the influence of oral hygiene on implant

uccess has been controversial,47-52 it is generally
greed that plaque accumulation could induce a neg-
tive mucosal response.10 The modified PIS observed
hroughout the duration of the present study, with
ost scores being 0, implied that good oral hygiene
as maintained around the implants. Because brush-

ng of the surgical site was not recommended within
he first month of implant surgery to minimize unnec-
ssary disturbances to the healing process, oral hy-

iene was maintained by lightly swabbing the area

1

ith a cotton swab soaked with 0.12% chlorhexidine
luconate (Peridex, Procter & Gamble).
At a mean follow-up of 2.15 years after SCTG, in

onjunction with single immediate tooth replace-
ent, in the present study, the implant success rate
as 100% (20/20). Also, no significant differences
ere noted between the initially thick and thin gin-

ival biotypes in the mean mesial marginal bone level
hanges (�0.53 versus �0.55 mm), mean distal mar-
inal bone level changes (�0.50 versus �0.44 mm),
r the mean FGL changes (�0.23 mm versus �0.06
m). Third, only a PIS of 2 or 3 was recorded, indi-

ating that more than 50% of the papilla fill was
bserved in all sites, with most of the papilla (�80%)
isplaying 100% embrasure fill. Good oral hygiene
as noted throughout the duration of the study. Fi-
ally, with proper 3-dimensional implant positioning
nd bone grafting into the implant-socket gap, FGL
an be maintained after single immediate tooth re-
lacement with connective tissue grafts, regardless of

nitial gingival biotype. This indicates that a thin gin-
ival biotype can be converted to a thick gingival
iotype morphologically and behaviorally with this
rocedure. Nevertheless, careful patient selection and
reatment planning, as well as immaculate execution
y skillful clinicians, are required to achieve success-
ul results.
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