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Abstract: The concept of 10 keys for successful esthetic-zone single 
immediate implants is an evidenced-based summary for the treatment 
planning and replacement of a hopeless tooth in the maxillary anterior 
sextant. It includes two treatment-planning, five surgical, and three 
prosthetic keys. These keys are aimed at minimizing soft- and hard-tissue 
complications to achieve an optimal long-term esthetic implant restoration. 
Based on the 10 keys, which were described in a prior publication and are 
reiterated herein, the management of an immediate implant in the esthetic 
zone is considered a complex SAC procedure (SAC = straightforward, 
advanced, and complex). The present article highlights the importance 
of connective tissue grafting as part of the 10 keys and its role in biotype 
conversion and esthetic success that endures.

continuing education 1
EsthEtic-ZonE implants

A s described previously by the authors, the concept of 
10 keys for successful esthetic-zone single immediate 
implants is an evidenced-based approach to treatment 
plan and immediately replace a hopeless tooth with a 
dental implant in the maxillary anterior sextant.1 The 

10 keys comprise two treatment-planning, five surgical, and three 
prosthetic keys. The goal is to minimize soft- and hard-tissue compli-
cations to attain an optimal long-term esthetic implant restoration.

As has been discussed in the literature, immediate implant 
placement in the esthetic zone requires the clinician to be knowl-
edgeable and experienced in a variety of areas. These include 
esthetic diagnosis, minimally invasive extraction techniques, 
oral plastic surgical procedures (eg, hard- and soft-tissue graft-
ing, “gummy smile” correction/crown lengthening), and accu-
rate 3-dimensional (3D) implant placement/restoratively driven 
planning and placement based on cone-beam computed tomog-
raphy (CBCT) analysis.1-4 Tissue-contour management requires 
prosthetic knowledge of provisionalization techniques to sculpt 

peri-implant tissue for developing submergence contour from 
the implant shoulder to the mucosal zenith to adequately support 
the tissue. Final impression techniques must capture and trans-
fer this submergence contour, or “transitional zone,” to be dupli-
cated in the final crown.1 Under these guidelines the surgical 
and restorative treatment in the esthetic zone is considered a 

“complex SAC” procedure, according to the straightforward (S), 
advanced (A), complex (C) (SAC) classification system.5

In a 2009 systematic review, Chen et al suggested potential 
risk of facial gingival recession of up to 30% of all cases.4 They 
identified pre-existing defects of the facial bone, thin facial bone, 
thin soft-tissue biotype, and facial malposition of the implant as 
potential risk factors for gingival recession following immediate 
single-tooth implant placement. Recent systematic reviews by 
Levine et al2 and Chen et al4 and consensus statements by Morton 
et al6 were written to organize the diagnosis, planning, and treat-
ment of single-tooth implants in the esthetic zone, along with 
the treatment of complications around them. Their conclusions 
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suggested a team protocol, if strictly followed, would provide 
high predictability in preventing esthetic complications related 
to single-tooth implants. Several guidelines were proposed to 
ensure high success rates.6 Ten keys were developed to aid the 
team in treatment planning for a successful esthetic restoration.1 

10 Keys for Success
These 10 keys for successful esthetic-zone single immediate 
implants are defined as follows1:

1. Esthetic risk assessment. This assessment is reviewed with each 
patient and restorative team member to determine the specific 
esthetic risk criteria for immediate placement in the esthetic zone. 

2. Tomographic plan: CBCT and restorative-driven treatment plan. 
This is done to assess for adequate buccal bony wall thickness and 
to determine the sagittal root position of the tooth, alveolar form, 
and planned implant position.

3. Minimally traumatic tooth extraction, without flap reflection (if 
possible), with evaluation of buccal plate status. If the buccal plate 
is intact, the clinician may proceed with the procedure. If the buccal 
plate is not intact, the risk of postoperative recession is significantly 
increased. Either ridge preservation or delayed implant placement 
might then be recommended. 

4. 3D implant placement in good available bone both apically and 
palatally along the palatal wall. This helps assure a, preferably, 

screw-retained position for the provisional and final restorations. 
Ideally, an anatomically correct surgical guide template should 
be used.

5. Use of a narrower (3.3 mm to 4.3 mm) implant versus a wider-diam-
eter (4.5 mm or greater) implant. This ensures at least a 2-mm to 
3-mm buccal gap adjacent to the intact buccal socket wall. This can 
be preplanned with a careful CBCT analysis and an understanding 
of the restorative-driven plan. 

6. Bone grafting of the buccal gap with a low-substitution small-
particle mineralized bone material. Deproteinated bovine bone 
mineral (DBBM) or freeze-dried bone allograft (FDBA) may be used.

Fig 1. 

Fig 1.	Pretreatment;	a	failed	maxillary	central	incisor	due	to	severe	
internal-external	root	resorption.

FiGuRE 2

Patient Name ________________________   Implant Esthetic Risk Profile

Fig 2.	Esthetic	risk	profile	noting	a	high	esthetic	risk	based	on	12	presenting	esthetic	risk	factors	(key	No.	1).

Esthetic Risk Factors low medium high

medical status Healthy	patient	and	
intact	immune	system

Reduced	immune	system

smoking status Nonsmoker Light	smoker	
<10	cigarettes	a	day

Heavy	smoker	
>10	cigarettes	a	day	

patient’s esthetic expectations Low Medium High

lip line Low Medium High

Gingival biotype Low	scalloped	
Thick

Medium	scalloped		
Medium	thick

High	scalloped		
Thin

shape of tooth crowns Rectangular	 Slightly	triangular Triangular	

infection at implant site None Chronic Acute

bone level at adjacent teeth ≤5	mm	to	contact	point 5.5	mm	to	6.5	mm	to	
contact	point

7	mm	to	contact	point

Restoration status of 
neighboring teeth 

Virgin Restored

Width of edentulous span 1	tooth	≥7	mm 1	tooth	≤	7	mm	 2	teeth	or	more

soft-tissue anatomy Intact	soft	tissue Soft-tissue	defects

bone anatomy of alveolar crest No	bone	deficiency Horizontal	bone	deficiency	 Vertical	bone	deficiency	
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7. Facial gingival grafting using a palatal subepithelial connec-
tive tissue graft (SCTG) placed in a buccal envelope under the 
buccal marginal tissue and facial to the intact buccal plate. 
This is done to augment the existing gingiva such that it is thick 
enough for biotype conversion. (The authors note that the dual-
zone grafting technique7 also can be used to achieve similar soft-
tissue thickness but prefer the present technique, which they 
have been performing for more than 25 years with cross-sectional 
CT/CBCT follow-up.)

8. Immediate contour management of the emergence profile 
from the implant. This is to preserve the soft-tissue and tran-
sition-zone contours using an anatomically correct or slightly 
under-contoured emergence profile with either a screw-retained 
immediate provisional restoration or a healing abutment that 
may be customized.

9. Once the team is satisfied with the soft-tissue esthetics devel-
oped in the provisional stage, a custom impression coping technique 

is used to duplicate the transition zone, which is replicated in the 
final impression and transferred to the lab model. 

10. Final restoration with a screw-retained crown. If direct screw 
retention is not possible, stock abutments should be avoided because 
of the difficulty of removing excess cement from deep interproxi-
mal margins. An anatomically contoured custom abutment with a 
titanium implant interface should be fabricated with the final facial 
cement line no deeper than 1 mm circumferentially. If cemented 
restorations are needed, radiopaque non-resin cements, using a mini-
mum cement load (ie, copy abutment technique), should be utilized.

Use of a Palatal SCTG
The purpose of this article is to suggest the routine use of a pala-
tal SCTG placed into a buccal envelope facial to the intact buccal 
plate based on scientific evidence (as noted in the section below) 
that strongly supports this approach. Specifically, key No. 7, involv-
ing use of a palatal SCTG, is essential when completing immediate 
single-tooth replacement in the esthetic zone to aid in a long-term 
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Fig 3 and Fig 4. Pretreatment	site-specific	CBCT	showing	thick	intact	buccal	plate	and	class	1	sagittal	root	position.	Preplanning	with	a	bone-level	
4.1-mm	diameter	implant	assured	a	3-mm	buccal	gap	upon	placement	and	a	screw-retained	position.	Fig 5.	Palatal	wall	placement	of	implant.	
Anatomically	correct	surgical	guide	template	assured	a	screw-retained	position	and	correct	vertical	depth.	Fig 6.	The	3-mm	buccal	gap	was	grafted	
tightly	with	low-substitution	DBBM,	and	a	pouch	was	created	as	a	mini	full-thickness	flap	to	accept	a	connective	tissue	graft.	

Fig 5. Fig 6. 

Fig 3. Fig 4. 
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successful esthetic outcome. The following case will describe the 
10 keys in the treatment of a failed maxillary central incisor with a 
5-year follow-up (Figure 1 through Figure 13). 

The patient, a healthy 45-year-old nonsmoking woman (American 
Society of Anesthesiologists [ASA] II), presented with a failed maxil-
lary central incisor due to severe internal-external root resorption 
(Figure 1). She had a high esthetic risk profile based on 12 presenting 
esthetic risk factors (key No. 1), including a high lip line, high esthetic 
expectations, and adjacent teeth that had been restored (Figure 
2). Site-specific CBCT (Carestream CS 9300, Carestream Dental, 
carestream.com) noted a thick intact buccal plate and a class 1 sagit-
tal root position (Figure 3 and Figure 4). Preplanning with a bone-
level 4.1-mm diameter x 14-mm long implant (Straumann Bone Level 
Roxolid® SLActive, Straumann, straumann.com) assured a 3-mm 
buccal gap upon placement and a screw-retained position (key No. 
2). Prior to placement, intact buccal and palatal walls were confirmed. 
Figure 5 shows palatal wall placement of the implant after minimally 
traumatic flapless tooth extraction. An anatomically correct surgi-
cal guide template was used to assure a screw-retained position and 
correct vertical depth of approximately 4 mm from the mid-buccal 
apical extent of the guide template, which correlated to 1 mm apical 
of the intact buccal plate (key Nos. 3 through 5). The two-unit (8-9x 
cantilever) fixed provisional was recemented post-surgery. The 
3-mm buccal gap was grafted tightly with a low-substitution DBBM 
(Bio-Oss®, Geistlich Pharma, geistlich-na.com) (key No. 6), and a 
pouch was created with a Buser membrane instrument (Hu-Friedy, 
hu-friedy.com) from line angle to line angle as a mini full-thickness 
flap to the mucogingival border to accept a connective tissue graft 
(Figure 6). The connective tissue graft, 1-mm thick x 12-mm long 
x 7-mm wide (Figure 7), was harvested from the palate (key No. 7). 

Figure 8 shows the provisionalization of No. 8 at 6 weeks postop-
eratively and a screw-retained provisional restoration on No. 9 to 
develop the subgingival transitional zone (key Nos. 8 through 10). 
The transitional zone will be duplicated using the custom impres-
sion coping technique. Figure 9 and Figure 10 depict the completed 
crowns at 5 years; implant No. 9 was screw-retained (key No. 10). 
In Figure 10 note the convex contours facial to implant No. 9 that 
are attributed to the connective tissue grafting as part of the surgi-
cal protocol creating biotype conversion from a thick to a thicker 
biotype. Figure 11 through Figure 13 show 5-year postoperative 
patient smile, periapical x-ray, and CBCT, respectively. 

Evidence for Routine Use of Key No. 7
Kan et al in their immediate implant placement and provisional-
ization (IIPP) study of the esthetic zone (no bone grafting of the 
buccal gap or SCTG) reported significantly greater facial gingival 
level (FGL) changes in the thin gingival biotype group (-1.5 mm) 
compared to the thick gingival biotype group (0.56 mm).8 Facial 
gingival recession is normally a common occurrence after imme-
diate tooth replacement and ranges from -0.5 mm to -0.8 mm.9-11 
When bone graft material was placed in the buccal gap and a SCTG 
was added facial to the buccal bone during IIPP, Kan et al observed 
no significant difference in the FGL change (mean follow-up of 2.15 
years) between thick (eight patients) and thin (12 patients) gingi-
val biotype.12 This may suggest that a thin gingival biotype can be 

Fig 7. 

Fig 9. 

Fig 10. 

Fig 8. 

Fig 7.	Connective	tissue	graft	harvested	from	the	palate.	Fig 8.	Six	
weeks	after	provisionalization.	Fig 9.	Completed	crowns	at	5	years,	front	
view.	Implant	No.	9	was	screw-retained	(periodontist:	Robert	A.	Levine,	
DDS;	restorative	dentist:	Zola	Makrauer,	DMD).	Fig 10.	Completed	
crowns	at	5	years,	angled	view.	Note	the	convex	contours	facial	to	im-
plant	No.	9	attributed	to	the	connective	tissue	grafting.
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Puisys et al in a two-stage implant placement approach with a 
platform switch found similar results.17 Thin tissues (≤2 mm) lost 
significant crestal bone, whereas thick tissues (>2 mm) or thin 
tissues augmented with acellular dermal matrix had similar crestal 
bone maintenance with minimal bone loss at 1 year. 

The positive use of a SCTG technique in conjunction with bone 
grafting the implant–socket gap with IIPP in the esthetic zone and 
3D placement has been evaluated in several other case studies.18-23 

Rungcharassaeng et al studied the facial gingival tissue thickness 
(FGTT) with IIPP on maxillary anterior teeth with the placement 
of SCTGs (n = 31) and without SCTGs (n = 24).22 Using spectropho-
tometric analysis, Jung et al, in a pig jaw model, evaluated gingival 
discoloration with three different gingival thicknesses (1.5 mm, 2 
mm, and 3 mm) over four different restorative materials (titanium, 
titanium-ceramic, zirconia-ceramic, and zirconia). The results 
showed 2 mm of gingival thickness was needed to mask the titanium 
group, and with 3 mm of gingival thickness all four test materials 
were sufficiently masked.24 

In the Rungcharassaeng study, patients who did not receive the 
SCTG had a FGTT mean measurement of 1.42 mm.22 This seemed 
inadequate to mask any type of underlying restorative material, as 
was also noted in the Jung et al study.24 The mean for the SCTG cases 
was 2.61 mm, which was significantly greater. Rungcharassaeng et 
al concluded that when performing IIPP in conjunction with a 
connective tissue graft, sufficient peri-implant tissue thickness to 
conceal the underlying implant restorative materials is more likely 
to result, compared to non-grafted sites.22

Cosyn et al evaluated immediate screw-retained restorations in 
22 patients who presented with thick gingival biotypes (thin biotype 
was excluded).11 All implants were placed by experienced surgeons 
using platform-switched implants, and all buccal gaps were grafted 
with DBBM. At 3 months, five cases demonstrated alveolar process 
remodeling with facial gingival recession (≥1 mm) and were grafted 
with a SCTG using the pouch technique. Additionally, two cases 
showed advanced mid-facial gingival recession (1.5 mm to 2 mm) 
and were also grafted with a SCTG. Thus, seven cases (31.8% of 
cases) were grafted at 3 months because of esthetic complications. 
SCTG use resulted in a steady improvement of the pink esthetic 
score (PES) after 3 months. The authors found similar PES post-
treatment (PES: 11.86) compared to pre-surgery (PES: 12.15). They 
concluded that preservation of pink esthetics is possible following 
immediate tooth replacement. However, to achieve this, a SCTG 
is necessary in about one-third of the patients (who present with 
a thick gingival biotype). Similarly, in the study by Chen et al, mid-
facial recession of 1 mm to 3 mm was noted in 10 of 30 sites (33%) 
within the first year.9 

When the Cosyn study was followed up to 5 years their results 
were surprising.25 The sites previously treated with SCTG improved 
and all remained stable at the 5-year evaluation. However, three 
additional sites (all maxillary central incisors) that were stable and 
considered esthetic at 1 year (having received no SCTG) experi-
enced significant facial recession (>1 mm) after 1 year and required 
a SCTG. At 5 years, of the returning 17 patients of the original 22 
that presented at the start of the study, more than 50% (10/17) were 
treated with SCTGs by the 5-year mark. Thus, mid-facial recession 

Fig 13. 

Fig 11.	Patient	smile	at	5	years.	Fig 12. Periapical	radiograph	at	5	years.
Fig 13.	Site-specific	CBCT	at	5	years	with	a	measured	2.5-mm	bone	
width	facial	to	the	implant.

Fig 11. Fig 12. 

converted to a thicker gingival biotype morphologically and behav-
iorally. Thus, the term “biotype conversion” was coined.8 In addi-
tion, Cook et al found a difference in labial plate thickness when 
comparing thin and thick biotypes.13 

In a 1-year prospective study in non-esthetic sites in humans, 
Linkevicius et al found the initial gingival thickness at the alveolar 
crest may influence marginal bone stability around implants.14 If 
the tissue thickness was ≤2.5 mm, crestal bone loss of up to 1.45 
mm occurred within the first year of function despite a supra-
crestal position of the implant–abutment interface. They also 
recommended thickening of thin mucosa before implant place-
ment, converting a thin tissue biotype into a thicker one. This 
is consistent with an animal study by Berglundh et al,15 who 
reported the correlation of thin tissues with crestal bone loss 
during biologic width formation if a minimum dimension of the 
biologic width was not pre-existing. 

Linkevicius et al also found that platform switching in a one-
stage implant placement approach does not prevent crestal bone 
loss if, at the time of implant placement, mucosal tissue is thin 
(≤2 mm).16 However, in thick soft tissue (>2 mm), use of a plat-
form-switched implant maintained crestal bone level with mini-
mal remodeling at 1 year. 
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(>1 mm) as noted in the 5-year Cosyn et al study,25 in which the 
authors used nine of the 10 aforementioned keys (excluding SCTG) 
as part of their protocol, may be seen in as few as 30% of esthetic-
zone cases at 1 year but in as many as 50% by 5 years. 

Based on their results, Cosyn et al concluded that though single 
immediate implants showed high implant survival and limited 
marginal bone loss in the long term, mid-facial recession, mid-facial 
contour, and alveolar process deficiency deteriorated after 1 year, and 
that with an esthetic complication rate of 8 out of 17 in well-selected 
patients who had been treated by experienced clinicians, type 1 place-
ment (ie, immediate) could not be recommended for daily practice.25 

Their conclusion is interesting in that there was no suggestion of 
the routine usage of a SCTG as part of the initial surgical protocol to 
help prevent the mid-facial recession seen at both 1 year and 5 years 
in thick-tissue biotype patients. The Cosyn et al protocol used all of 
the 10 keys mentioned herein except key No. 7 and used a SCTG only 
after significant mid-facial recession had occurred. 

Esthetic Complications Without Use of SCTG
Thus, based on the literature it seems that when clinicians do not use 
a SCTG in the esthetic zone when treating the thick-tissue biotype 
patient they get “lucky” approximately 50% to 70% of the time and 

“unlucky” 30% to 50% of the time. For example, Figure 14 and Figure 
15 show an 11-year follow-up of a case treated in 2006. The patient was 
a 65-year-old healthy nonsmoking woman who had a low esthetic risk 
profile with a thick periodontal biotype. She had thick intact buccal 
crest after flapless surgical extraction, immediate 3D implant place-
ment (Straumann Tissue Level Tapered Effect Regular Neck SLActive 
implant, Straumann), buccal gap bone grafting with a low-substitu-
tion DBBM (Bio-Oss), and an immediate screw-retained provisional 
restoration (Figure 14). Nine of the 10 keys were used, the exception 
being key No. 7 (SCTG), and it seems “luck” played a part in the result 
as no mid-buccal recession/esthetic complication was noted. 

An example of an “unlucky” outcome is shown in Figure 16, which 
depicts a 15-year postoperative result of the No. 7 implant in a 
44-year-old female patient with a high esthetic risk profile. Again, 
all 10 keys except key No. 7 (SCTG) were followed. Esthetic compli-
cation of >1 mm mid-buccal recession with a facial bony concavity 
was noted. The treatment included removal of the custom abutment 
and remaking the crown on a UCLA abutment. 

Finally, another example of an “unlucky” esthetic outcome is 
illustrated in Figure 17 through Figure 19, which show the 3-year 
postoperative follow-up of the fully guided (coDiagnostix®, Dental 
Wings, dentalwings.com) 3D placement of No. 7 and No. 10 implants 
(Straumann Bone Level Narrow Connection Roxolid® SLActive, 
Straumann) in a 34-year-old high esthetic risk profile female patient 
with non-loading of both implant sites. For this patient, eight of the 
10 keys were followed, with the exceptions being key Nos. 7 (SCTG) 
and 8 (immediate contour management). Esthetic complication was 
noted, especially on implant No. 7, with a facial bony concavity with 
loss of ridge width and show-through of the titanium custom abut-
ments (ie, “graying” of soft tissues) due to colorimetric changes of 
the marginal tissues. 

Because clinicians cannot reliably predict which thick-tissue 
biotype cases will have significant mid-facial recession over time, 

Fig 15. 

Fig 16. 

Fig 14. 

Fig 14.	An	11-year	follow-up	of	a	case	treated	in	2006	with	a	thick	
periodontal	biotype,	thick	intact	buccal	crest	after	flapless	surgical	ex-
traction,	immediate	3D	implant	placement	(4.1	mm	x	4.8	mm	x	12	mm),	
buccal	gap	bone	grafting	with	a	low-substitution	DBBM,	and	immedi-
ate	screw-retained	provisional.	Key	No.	7	(SCTG)	was	not	used	in	the	
restoration	process,	yet	no	mid-buccal	recession/esthetic	complication	
was	noted	(periodontist:	Robert	A.	Levine,	DDS;	restorative	dentist:	
Zola	Makrauer,	DMD).	Fig 15.	Periapical	radiograph	of	No.	9	at	11-year	
follow-up	of	patient	in	Fig	14.	Fig 16. Note	implant	No.	7	in	this	15-year	
postoperative	photograph.	Key	No.	7	(SCTG)	was	not	used	in	the	
restoration	process,	and	>1	mm	mid-buccal	recession	with	facial	bony	
concavity	was	evident.	Treatment	would	include	removing	custom	
abutment	and	remaking	the	crown	on	a	UCLA	abutment	(periodontist:	
Robert	A.	Levine,	DDS;	prosthodontist:	Harry	Randel,	DMD).		
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following these steps closely, clinicians can reduce the chances of 
an unesthetic result. 

Treatment in the esthetic zone is a complex SAC procedure 
for both the surgical phase (key Nos. 3 through 7) and pros-
thetic phase (key Nos. 8 through 10); therefore, it is important 
to consider the team approach when treatment planning in the 
esthetic zone. Even under ideal conditions (ie, thick periodon-
tal biotype, experienced surgeon, intact buccal plate with bone 
grafting of the buccal gap, immediate 3D implant placement, and 
immediate contour management), there is a 30% risk at 1 year 
and a 50% risk at 5 years of significant facial gingival recession 
of >1 mm when a SCTG is not included in the initial surgical 
protocol. This concept of “periodontal biotype conversion” using 
a SCTG is a crucial consideration that may improve the chances 
of obtaining a long-term esthetic result.
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Fig 17 and Fig 18.	Facial	(Fig	17)	
and	occlusal	(Fig	18)	views,	3	
years	postoperative,	of	implants	
Nos.	7	and	10,	fully	guided	with	
3D	placement	of	3.3-mm	x	12-
mm	implants	with	non-loading	
of	both	sites.	Patient	was	high	
esthetic	risk	profile.	Key	Nos.	
7	(SCTG)	and	8	(immediate	
contour	management)	were	
not	used.	Facial	bony	concav-
ity	with	loss	of	ridge	width	was	
noted	on	No.	7	along	with	show-
through	of	titanium	abutments	
(periodontist:	Jeff	Ganeles,	
DMD).	Fig 19.	Radiograph	3	
years	postoperative	of	Nos.	7	
through	10	implant	restoration	
described	in	Fig	17	and	Fig	18.

Fig 18. 

Fig 19. 

Fig 17. 

the authors recommend that the routine use of a SCTG (key No. 
7) be considered in all tissue biotypes for “biotype conversion” to 
gain a tissue thickness of at least 2 mm to 3 mm. This is corrobo-
rated with a recent randomized controlled trial by Zuiderveld et 
al in which SCTG was the only predictable variable in mid-buccal 
tissue stability regardless of tissue type.26 Beyond soft-tissue 
augmentation, diligently following all the remaining 10 keys in 
total will help prevent esthetic mid-facial recession complications.

Conclusions
The 10 keys for esthetic-zone success for single immediate implants 
are meant to provide guidance for experienced clinicians and aid 
them in the treatment planning and execution of these cases. By 
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1. tissue-contour management requires prosthetic knowledge of provi- 
 sionalization techniques to sculpt peri-implant tissue for developing:

	 A.	 a	complex	SAC	procedure.
	 B.	 submergence	contour	from	implant	shoulder	to	mucosal	zenith.
	 C.	 facial	gingival	recession.
	 D.	 an	esthetic	risk	profile.

2. an esthetic risk assessment helps determine the specific esthetic  
 risk criteria for: 

	 A.	 two-stage	delayed	implant	placement.
	 B.	 immediate	implant	placement	in	the	esthetic	zone.
	 C.	 facial	gingival	grafting.
	 D.	 full-	or	partial-thickness	flap	reflection.

3. use of a narrower (3.3 mm to 4.3 mm) implant versus a 
 wider-diameter implant ensures:

	 A.	 a	minimally	traumatic	tooth	extraction.
	 B.	 an	accurate	CBCT	analysis.
	 C.	 a	successful	biotype	conversion.
	 D.	 at	least	a	2-mm	to	3-mm	buccal	gap	adjacent	to	the	intact		
	 	 buccal	socket	wall.

4. once the team is satisfied with the soft-tissue esthetics developed  
 in the provisional stage:

	 A.	 CBCT	can	be	performed.
	 B.	 bone	grafting	of	the	buccal	gap	can	be	performed.
	 C.	 a	custom	impression	coping	technique	is	used	to	duplicate	
	 	 the	transition	zone.
	 D.	 the	final	restoration	is	complete.

5. this article suggests the routine use of what placed into a buccal  
 envelope facial to the intact buccal plate?

	 A.	 a	palatal	SCTG
	 B.	 a	tuberosity	CTG
	 C.	 freeze-dried	bone	allograft
	 D.	 zirconia-ceramic	restorative	material

6. converting a thin gingival biotype to a thicker gingival biotype  
 morphologically and behaviorally is termed:

	 A.	 labial	plate	thickening.
	 B.	 biotype	conversion.
	 C.	 immediate	implant	placement	and	provisionalization	(IIPP).
	 D.	 facial	gingival	level	(FGL)	change.

7. linkevicius et al found that platform switching in a one-stage  
 implant placement approach does not prevent crestal bone loss  
 if at the time of placement:

	 A.	 mucosal	tissue	is	>2	mm.
	 B.	 mucosal	tissue	is	>2.5	mm.
	 C.	 mucosal	tissue	is	≤2	mm.
	 D.	 All	of	the	above

8. in a Rungcharassaeng study, patients who did not receive a  
 sctG had a facial gingival tissue thickness mean measurement  
 of 1.42 mm, which was deemed:

	 A.	 adequate	to	mask	titanium	as	an	underlying	restorative	material.
	 B.	 adequate	to	mask	any	type	of	underlying	restorative	material.
	 C.	 inadequate	to	mask	any	type	of	underlying	restorative	material.
	 D.	 None	of	the	above

9. in the cosyn study, which concluded that type 1 implant placement  
 could not be recommended for daily practice, the protocol used all  
 10 keys mentioned herein except:

	 A.	 key	No.	2.
	 B.	 key	No.	4.
	 C.	 key	No.	7.
	 D.	 key	No.	8.

10. because clinicians cannot reliably predict which thick-tissue 
 biotype cases will have significant mid-facial recession over time:

	 A.	 the	authors	recommend	using	a	SCTG	only	rarely.
	 B.	 a	cement-retained	crown	should	always	be	used.
	 C.	 a	SCTG	should	only	be	used	in	thin-tissue	biotypes.
	 D.	 routine	use	of	a	SCTG	is	recommended.	
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