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sthetics has been a domi-
nating force in dictating 
the direction of devel-
opment in implant den-
tistry for the past decade. 
Esthetics in implant den-

tistry encompasses not only the natu-
ral-looking restorations, but also the 
unaltered states of the surrounding tis-
sue architecture.1 Papilla loss, black tri-
angles, facial tissue recession, etc. are 
the terms used to describe esthetically 
challenged situations. Studies had been 
conducted to identify the etiologies of 
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Abstract

Immediate implant placement and provisionalization has been considered as a preserva-

tive procedure when replacing failing teeth, especially in the esthetic zone. Nevertheless, 

an average facial gingival tissue recession of 1 mm is still common after one year of func-

tion. Furthermore, facial gingival recession of thin periodontal biotype seems to be more 

pronounced than that of thick biotype. Biotype conversion around both natural teeth and 

implants with subepithelial connective tissue graft has been advocated, and the resulting 

tissues appear to be more resistant to recession. A technique combining subepithelial con-

nective tissue graft and immediate implant placement and provisionalization is devised to 

achieve a more stable peri-implant tissue in thin biotype situations. This article describes 

the surgical and prosthodontic approach of this procedure as well as its clinical rationale. 
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tissue loss and techniques developed to 
prevent or minimize its occurrence.2,3 

The concept of tissue preservation has, 
therefore, been advocated and exten-
sively used to enhance the esthetic 
outcome. This concept entails immedi-
ate implant placement and provision-
alization where osseous architecture is 
preserved by immediate implant place-
ment and soft tissue architecture is 
maintained with immediate provision-
alization.4-6

The success of this concept, however, 
is influenced by a number of factors that 
can be identified as extrinsic or intrin-
sic. Extrinsic factors include proper 3-D 
implant position and angulation, as well 
as appropriate contour of the provisional 

restoration.7 These factors are clinician-
dependent and guidelines regarding these 
issues have been established and satisfac-
tory outcome reported.2 Intrinsic factors, 
on the other hand, are patient-depen-
dent and therefore, can be favorable or 
unfavorable. These factors include bone 
level, hard and soft tissue relationship, 
bone thickness, and soft tissue biotype.7 
Conversion of unfavorable traits to favor-
able ones is vital to achieving esthetic 
outcome. Bone level and hard and soft 
tissue relationship are usually proactively 
modified via orthodontic and/or peri-
odontic treatment prior to, while bone 
thickness may be enhanced by bone 
grafting simultaneously with immediate 
tooth replacement procedure.5 The pro-

pensity to recession after surgical insults 
of thin gingival tissue has been validated 
and reconstructive procedures (free gin-
gival or connective tissue grafts) are usu-
ally the treatment of choice for natural 
teeth with receded gingiva. However, 
these reconstructive procedures have not 
been shown to be predictable for their 
implant counterpart. On the other hand, 
successful tissue enhancement had been 
reported when connective tissue graft 
was performed at the time of implant 
placement or abutment connection.3,8,9 
Nevertheless, connective tissue graft at 
the time of immediate tooth replacement 
had not been reported. 

This article describes a technique 
of gingival tissue enhancement using 

Figure 2. 
Periapical radio-
graph shows 
external root 
resorption of the 
apex of tooth 
No. 9.

Figure 3. Facial dentogingival complex 
dimension of 3 mm was verified using bone-
sounding technique. Since the free gingival 
margin of the failing tooth (No. 9) was also more 
coronal to that of the contralateral tooth (No. 8), 
immediate tooth replacement was indicated in 
this situation.

Figure 1. Pretreatment view of the failing 
tooth No. 9 (left maxillary central incisor) due to 
external root resorption. Note the high gingival 
scallop and thin tissue biotype.

Figures 4a and b. Customized provisional restoration was fabricated in the laboratory prior 
to the surgery.

Figure 5. Minor soft tissue recontouring 
(gingivoplasty) was performed on teeth Nos. 9 and 
10 to create harmonious gingival architecture with 
surrounding dentition.

Placement and Provisionalization
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bilaminar subepithelial connective tis-
sue graft, SCTG, in conjunction with 
immediate implant placement and pro-
visionalization in the esthetic zone. 

Case Presentation

Case 1
A 28-year-old female patient present-

ed with external root resorption of the 
maxillary left central incisor, No. 9, and 
had been advised that the tooth should 
be extracted (Figure 1). Radiographic 
and clinical evaluations showed no signs 
or symptoms of active infection (Figure 
2). Periodontal evaluation revealed a 
thin and scalloped periodontium. Bone 
sounding measurement of 3 mm at the 
facial aspect of tooth No. 9 revealed a 
normal osseous/gingival tissue relation-
ship (Figure 3).10 Furthermore, the facial 
free gingival margin of tooth No. 9 was 

more coronal than that of the contra-
lateral tooth No. 8. After discussing the 
risks and benefits with the patient, she 
agreed to having bilaminar SCTG in con-
junction with immediate tooth replace-
ment as her final treatment. 

Presurgical Procedures

Fabrication of Provisional Restoration
A preliminary impression was made 

using vinyl poly-siloxane (Reprosil, 
Dentsply International Inc., Milford, 
Del.) and diagnostic casts were fabricated 
with Type III dental stone (Microstone, 
Whip Mix Corp., Louisville, Ky.). A 
diagnostic waxing of the failing tooth 
was executed to match the contralat-
eral tooth. The cast was duplicated and 
a silicone matrix (Sil-Tech, Ivoclar North 
America Inc., Amherst, N.Y.) was made. 
The to-be implanted tooth on the cast 
was then under-prepared with a 1 mm 
subgingival margin. The silicone matrix 
was used as the guide to form the contour 
of the acrylic resin provisional shell (Vita 
Zeta, Vident, Brea, Calif.). The finished 
provisional shell was then disinfected for 
the implant surgery (Figure 4).

Surgical Procedures

Immediate Implant Placement
At the time of surgery, gingivectomy 

with an inverse bevel incision and tran-
septal fiberectomy was performed around 

Nos. 9 and 10 to create a harmonious 
gingival architecture with the surround-
ing dentition (Figure 5). Subsequently, 
the failing tooth was removed atraumati-
cally with the aid of a periotome (Nobel 
Biocare, Yorba Linda, Calif.) while pre-
serving the gingival architecture (Figures 
6 and 7). An implant (NobelPerfect 
Groovy, Nobel Biocare) was then placed 
immediately in the extraction sock-
et without flap reflection (Figure 8). 
Primary implant stability was achieved 
by engaging the palatal wall and the 
bone 4 mm to 5 mm beyond the apex of 
the extraction socket. The implant-pros-
thetic platform was placed 3 mm from 
the predetermined gingival margin.

Recipient Site (Bilaminar Envelope) 
Preparation

An intrasulcular incision was made 
with a surgical blade (No. 15c, Kai, 
Japan) on the labial aspect of tooth 
No. 9 creating an initial separation 
between the gingival from the under-
lying bone. A curette (Younger-Good 
7/8 curette, Hu-Friedy, Chicago, Ill.) 
was then used to further separate the 
gingiva from the bone extending to the 
mucogingival junction. A partial thick-
ness sharp dissection was made apically 
and mesiodistally (No. 1/2 Orban DE 
knife, Hu-Friedy) leaving the underly-
ing periosteum in place, while releasing 
residual flap tension that facilitated pas-
sive coronal displacement of the flap. 

Figure 7. Occlusal view of the extraction 
showing thin facial gingival tissue.

Figure 8. An implant (NobelPerfect Groovy, 
Nobel Biocare) was placed immediately in the 
extraction socket without flap reflection. 

Figures 6a and b. Atraumatic tooth extraction resulting in a well-preserved gingival architecture.
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The gap between the implant and facial 
bone plate was then filled with xeno-
graft (Bio-Oss, Osteohealth Co, Shirley, 
N.Y.) (Figure 9).

Finalization of Abutment and 
Provisional Restoration

An abutment (Nobel Perfect 10-
degree abutment, Nobel Biocare) was 
placed onto the implant for the reception 
of the previously prepared provisional 
shell. The provisional shell was relined 
with light polymerizing acrylic resin 
(Revolution Formula 2, Kerr, Orange, 
Calif.) and was adjusted to clear all 
centric and eccentric contacts. The abut-
ment-provisional restoration assembly 
was refined extraorally to ascertain opti-
mal fit. The abutment was then hand 
tightened onto the implant (Figure 10) 
and the site was prepared for SCTG. 

Harvesting Connective Tissue Graft 
The SCTG with a minimal dimen-

sion of 9 mm in length, 1.5 mm in 
thickness, and the width consistent with 
the mesiodistal width of the recipient 
site was harvested from the palate utiliz-
ing a single-incision technique (Figure 
11).11 A single incision was made to the 
bone with a surgical blade (No. 15, Kai) 
orientated perpendicular to the palatal 
tissue in a horizontal direction approxi-

mately 2 mm to 3 mm apical to the 
gingival margin of the maxillary teeth. 
A partial thickness sharp dissection was 
made parallel to the long axis of the 
teeth, leaving the graft attached to the 
underlying bone, while maintaining 
an adequate thickness of the overlying 
palatal flap to minimize sloughing. The 
connective tissue with the underlying 
periosteum was then elevated and dis-
sected from the palate with the use of 
the combination of suture pliers (Corn 
Suture Pliers, Hu-Friedy), an elevator 
(Buser Periosteal Elevator, Hu-Friedy), 
and surgical blade (No. 15, Kai). After 
removal of the adipose tissue, the har-
vested graft was maintained in a moist 
environment to prevent desiccation 
prior to its placement. Primary closure of 

the donor site was attained using resorb-
able sutures (P-3 5-0 Vicryl, Johnson & 
Johnson Ethicon, England).

Placement of Graft and Provisional 
Restoration

The suture needle (S14 6-0 Chromic 
gut blue, Johnson & Johnson Ethicon) 
entered the outer surface of the pre-
pared envelope ~6 mm from the free 
gingival margin (Figure 12a). While the 
graft was being secured with the suture 
pliers (No. 20 Corn Suture Pliers, Hu-
Friedy), the needle was passed through 
its de-epithlialized surface from one end 
~3 mm vertically and 2 mm horizontal-
ly (Figure 12b). Once exited, the needle 
gained entry through the periosteal 
surface of the graft at the same vertical 

Figure 9. A bilaminar envelope was created 
to receive the subepithelial connective tissue graft 
before the bone grafting material was placed in 
the gap between the implant and the facial plate.

Figure 10. An abutment (Nobel Perfect 
Groovy 10-degree Abutment) was hand tightened 
onto the implant.

Figure 11. Connective tissue graft with a 
minimal vertical length of 9 mm, 2 mm in thick-
ness, and the width consistent with the mesiodis-
tal width of the recipient site was harvested from 
the palate.

Figures 12a and b. After the abutment placement, the suture needle was passed through the 
outer surface of the prepared envelope ~6 mm from the free gingival margin and ~3 mm vertically and 2 
mm horizontally from one end of the SCTG. 

Placement and Provisionalization
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of cement used should be minimal and 
mostly isolated at the intaglio incisal 
and lingual area of the provisional for 
the ease of cement removal. A cross-
sling suture was placed at the coronal 
aspect of the envelope flap to secure the 
flap over the graft (Figures 14a and b). 
Light finger pressure was then applied 
over the grafted site with moist gauze for 
five minutes to minimize blood clot for-
mation between the graft and its under-
lying and overlying tissues. Periapical 
radiograph was made to ascertain the fit 
of the prosthesis (Figure 15).

Postoperative Instruction
Appropriate antibiotic and analgesics 

were prescribed for postoperative use. 
The patient was instructed not to brush 
the surgical site, but to rinse gently with 
0.12 percent chlorhexidine gluconate 
(Peridex, Procter & Gamble, Cincinnati, 
Ohio), and be on a liquid diet for two 
weeks. A soft diet was recommended for 
the remaining duration of the implant 
healing phase (four months). The patient 
was also advised against functioning or 
activities to the surgical site. The final 
restoration has not been placed at the 
time of this publication.

Case 2
A 57-year-old female patient pre-

sented with endodontic failure of the 
maxillary left central incisor, No. 9, 
(Figure 16). The tooth was extracted 
and bilaminar SCTG in conjunction 
with immediate tooth replacement 
was initiated (Figures 17a and b). The 
final implant impression was made 
approximately four months following 
the SCTG and implant surgery using 
vinyl poly-siloxane (Reprosil, Dentsply 
International Inc.). The abutment was 
torqued to 35 Ncm (manufacturer’s 
recommendation, Nobel Biocare) and 
the definitive restoration was cemented 
(Figure 18). 

Figures 13a and b. The SCTG was gently drawn into the envelope simultaneously with the 
placement of the provisional restoration.

Figures 14a and b. A cross-sling suture was placed at the coronal aspect of the envelope 
flap to secure the flap over the graft. Both gingival tissue height and thickness were enhanced with this 
procedure.

Figure 15. 
Postoperative 
periapical radio-
graph of implant 
No. 9.

Figure 16. Pretreatment view of the failing 
tooth No. 9 (left maxillary central incisor) due to 
endodontic failure. 

position but ~2 mm from the other end 
of the graft horizontally. Finally, the 
needle exited through the envelope at 
the same vertical position as the entry 
point while maintaining the horizontal 
distance between the entry and exit 
points of ~3 mm (Figures 12a and b).

The SCTG was drawn in the pre-
pared envelope with the periosteal side 
of the graft facing the osseous surface of 
the recipient site simultaneously with 
the cementation (Temp-bond, Kerr USA, 
Romulus, Mich.) of the provisional resto-
ration (Figures 13a and b). The amount 
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Discussion
Thin biotype and non-keratinized gin-

giva around natural dentition possess an 
inherent risk of recession when subjected 
to surgical, restorative and/or mechani-
cal trauma.12,13 Interestingly, a similar 
phenomenon can also be observed on 
peri-implant mucosa.14 In studies that 
involved immediate implant placement 
and provisionalization procedures (one-
stage), an average of 1 mm of facial gingi-
val recession had been reported one-year 
following the surgery.2,3 However, these 
studies did not attempt to correlate the 
amount of recession to different gingi-
val biotype. Nevertheless, bone-sounding 
measurements around two-stage implants 
revealed that thin gingival biotype is 
associated with significantly lesser peri-
implant mucosa dimension than that 
of thick biotype, indicative of its pro-
pensity to tissue recession.15 According 
to these results, it is logical to deduce 
that thin biotype may lead to greater 
gingival recession following immediate 
tooth replacement. Under such circum-
stances, to minimize gingival recession 
from implant surgery, one of the objec-
tives should be to increase the quality 
and quantity of the gingival tissue via 
gingival grafts. SCTG with mucogingival 
bilaminar flaps on natural dentition had 
been shown to be effective in significant-
ly increasing the thickness of the margin-

al gingival tissue as well as the width of 
the keratinized tissue.13,16-21 Furthermore, 
gingivoplasty after the healing of SCTG 
has been recommended to improve the 
esthetics and increase surface keratini-
zation.22-25 However, the occurrence of 
surface keratinization after gingivoplasty 
has not been consistently confirmed.20 It 
has been postulated that surface kerati-
nizatiton may be induced by the genetic 
potential of the subepithelial connective 
tissue graft or the migration of the sur-
rounding epithelial cells.19,21,26,27 

Partial thickness sharp dissection 
is often recommended when prepar-
ing the recipient site envelope flap as it 
may enhance initial revascularization of 
SCTG.24,28 When comparing the heal-
ing of free gingival grafts placed in a 
recipient bed of either denuded bone or 
bone with retained periosteum, Caffesse 
et al. showed that denuded cortical bone 
underwent initial resorption, delaying 
vascular proliferation and thus compro-
mising early stages of healing.29 On the 
other hand, Nelson reported excellent 
clinical results even though full thickness 
flaps were used to cover connective tissue 
grafts.30 Despite the conflicting data, in 
the authors’ opinion, partial thickness 
site preparation is preferred as initial 
revascularization may be critical for graft-
ing around nonvascularized implant sur-
face. Nevertheless, making a partial thick-

ness sharp dissection on thin and friable 
gingiva is technique-sensitive and risk of 
perforation resulting in tissue necrosis is 
high.24 Under such circumstances, full 
thickness blunt dissection is recommend-
ed to develop the initial access to the 
recipient envelope; from the free gingival 
margin to the mucogingival junction. 
Beyond that point, the gingival tissue is 
usually thicker, and a partial thickness 
sharp dissection can be achieved.

The size of the SCTG for implant 
gingival biotype conversion is usually 
larger than that for natural teeth root 
coverage. In this article, it is the authors’ 
opinion that the harvested graft should 
have a minimal vertical height of 9 mm, 
a horizontal width consistent with the 
mesiodistal width of the recipient site, 
and a minimal thickness of 1.5 mm. 
The recommended distance between the 
facial gingival and its underlying bone for 
immediate implant placement and provi-
sionalization is 3 mm.7 Under such cir-
cumstances, a vertical tissue graft height 
of 9 mm will allow for a minimal of 6 
mm of the graft to be contained within 
vital bone and periosteum to ensure graft 
survival. A graft width consistent with 
the mesiodistal width of the recipient site 
will enhance gingival emergence esthet-
ics. Finally, clinicians have advocated 
a minimal graft thickness of 1.5 mm 
for easy of handling and minimal graft 

Figures 17a and b. The SCTG was gently drawn into the envelope followed with the place-
ment of the provisional restoration.

Figure 18. Facial view of the definitive res-
toration.

Placement and Provisionalization
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shrinkage following surgery.31,32 
Spaces present between the graft and 

its overlying and underlying recipient 
flaps had been suggested to be the culprit 
for graft failures.33 These dead spaces 
harbor thick blood clots that potentially 
hinder the anastomosis of new capillary 
buds from the recipient bed, thus jeop-
ardizing the graft survival.34 Therefore, it 
is recommended that pressure be applied 
with moistened gauze at the grafted 
site for a minimum of five minutes to 
facilitate hemostasis and minimize blood 
clot thickness.24 In addition, a cross-sling 
suture placed at the coronal aspect of the 
envelope flap may assist graft immobili-
zation further enhancing graft success.

Since the buccal bony plate under-
neath the thin gingival tissue is also gener-
ally thin and prone to fracture, extraction, 
flap management as well as SCTG place-
ment, must be performed with extreme 
care. Bone grafting material placed in the 
gap between the implant and the buccal 
bony plate prior to flap manipulation and 
SCTG may help minimize the risk.

Conclusions
Based on short-term clinical follow-up, 

besides being able to maintain existing 
osseous and gingival architecture, bilami-
nar subepithelial connective tissue graft 
simultaneously with immediate implant 
placement and provisionalization also 
improved gingival quality and quantity. 
This is especially advantageous to the thin 
periodontium, where, without the gingi-
val graft, greater tissue recession is likely 
to occur. Nevertheless, this technically 
demanding procedure, with variables that 
are still not conclusive, warrants additional 
studies. Furthermore, although the favor-
able initial results reported with this treat-
ment modality might suggest it as a viable 
and predictable treatment option, careful 
patient selection, and treatment planning 
are still as important as or even more 
important than the treatment itself.
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