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Provisional Restorations Used in Immediate Implant 
Placement Provide a Platform to Promote  
Peri-implant Soft Tissue Healing:  
A Pilot Study 

The use of an immediately placed provisional restoration that mirrors the cervical 
contours of the extracted tooth at the time of implant placement may provide 
a platform to promote peri-implant soft tissue healing. This study examined 
the association of sulcular bleeding at the time of initial disconnection of the 
provisional restoration with stability of the buccolingual ridge dimension following 
immediate implant placement. Eighteen immediate implants grafted with 
particulate bone were restored with a screw-retained, single-unit, provisional 
restoration and abutment. The presence of sulcular bleeding was recorded 
after 5 to 7 months of healing. Stability of the buccolingual ridge dimension 
at the level of the free marginal gingiva and 1, 2, 3, 5, 7, and 9 mm apical was 
estimated using the contralateral tooth as a control. Gingival bleeding was 
associated with the disconnection of the provisional restoration in 11 (61.1%) of 
the grafted implant sites. Bleeding upon initial disconnection of the provisional 
restoration was significantly correlated with smaller changes, or greater 
stability, in the buccolingual ridge dimension at each reference point from 0 
to 3 mm apical to the free gingival margin. The use of anatomically contoured 
provisional restorations may provide a platform to promote peri-implant soft 
tissue healing and minimize remodeling of the buccolingual ridge dimension. 
Int J Periodontics Restorative Dent 2016;36:47–52. doi: 10.11607/prd.1945

Creating a natural and healthy su-
praimplant gingival morphology, 
with the appropriate volume, color, 
and shape, is essential for a posi-
tive esthetic outcome.1 The supra-
implant soft tissue morphology is 
dependent primarily upon the char-
acteristics of the bone and soft tis-
sues surrounding the implant as well 
as the implant restoration. More-
over, the position of the midfacial 
gingival tissue and the interproxi-
mal soft tissue volume are critical to 
achieve esthetic outcomes around 
implants that are indistinguishable 
from the contralateral tooth. Imme-
diate implant placement has shown 
benefit in the preservation of the 
interproximal bone and papillae, 
with comparable success rates to 
delayed implant placement.2

Immediate implant placement, 
however, is not normally sufficient 
to prevent dimensional loss of su-
praimplant soft tissue—specifically, 
buccal marginal soft tissue reces-
sion.3–5 Animal studies have shown 
that postextraction bone forma-
tion and remodeling cannot be 
prevented by immediate implant 
placement, possibly resulting in ad-
ditional midfacial recession.6–8 Hu-
man studies have shown that 90% 
of patients have a buccal bone plate 
thickness of 1 mm or less.9,10 Buccal 
gingival thickness, which ranges 
from about 0.1 to 1.2 mm, is mod-
erately but significantly correlated 
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with underlying bone thickness 
around the natural dentition.11,12

Several adjunctive treatments 
have been suggested to compen-
sate for possible loss of hard and 
soft tissue volume with immediate 
implant placement, such as bone 
grafting the space, or gap, between 
the implant and buccal alveolar 
bone, augmenting the soft tissue 
with a connective tissue graft, and 
inserting an immediate provisional 
restoration.5,13,14 Grafting the gap 
between the implant and the buc-
cal plate of bone does not enhance 
the wound healing process or the 
biologic outcome of osseointegra-
tion;15,16 however, a bone graft helps 
maintain the buccolingual ridge di-
mension, averting collapse of the 
buccal plate and discoloration of 
the marginal gingiva resulting from 
tissue translucency over the implant 
(Fig 1).13 Therefore, the clinical ben-
efit of grafting the gap at the time of 
immediate implant placement is to 
enhance esthetic outcomes rather 
than increase implant survival and 
osseointegration.

Provisional restorations inserted 
at the time of immediate implant 
placement have been used to re-
store esthetics, improve patient 

comfort, and reduce the number 
of treatment visits; however, the ef-
fect of the provisional restoration 
on healing and maintenance of 
the hard and soft tissue morphol-
ogy remains unclear. Immediate im-
plant placement with a provisional 
restoration can provide mechani-
cal and physical support for the 
peri-implant soft tissues, although 
studies have shown inconsistent re-
sults.17–19 Moreover, the provisional 
restoration presumably helps con-
tain, protect, and stabilize the bone 
graft material within the blood clot 
during healing, in addition to help-
ing develop the desired contours of 
the marginal gingiva. One potential 
role of the provisional restoration is 
to provide a surface for adhesion of 
the marginal soft tissue during the 
early stages of healing.

Soft tissue adhesion to clean 
surfaces, such as titanium, gold, and 
other dental materials placed on 
natural teeth, is well documented in 
the literature. Soft tissue adhesion 
may serve as a biologic barrier, pro-
tecting the underlying tissues during 
healing.20,21 Abrahamsson found that 
repeated insertion and disconnec-
tion of the healing abutment of the 
Brånemark-type external-hexed im-

plant resulted in apical migration of 
the junctional epithelium, consistent 
with disruption of the epithelial ad-
hesion.22 The purpose of this study 
was to examine the association be-
tween bleeding upon first discon-
nection of the provisional restoration 
and stability of the buccolingual 
ridge dimension at sites treated with 
immediate implant placement.

Materials and methods

In this retrospective case series, an-
terior maxillary postextraction im-
plant placement with a provisional 
restoration was evaluated in 18 par-
ticipants. Written informed consent 
was obtained from all participants. 
The inclusion criteria for implant re-
placement included no uncontrolled 
systemic or other medical condi-
tions, maxillary anterior teeth (first 
premolar to first premolar), good 
periodontal health with no gingival 
recession, and no perforation of 
the buccal alveolar bone second-
ary to endodontic infection. Exclu-
sion criteria included pregnancy, 
extraction sockets Type II and III,23 
and parafunctional habits (Fig 2). 
Fourteen implant sites had a bone 
graft with either inorganic bovine 
bone (Bio-Oss Collagen, Geistlich) 
or cancellous mineralized allograft 
(Puros, Zimmer Dental) placed in 
the gap between the implant and 
the buccal wall of bone to the level 
of the free gingival margin (Fig 3). 
Selection of bone graft material was 
at the surgeon’s discretion. A screw-
retained provisional restoration 
and abutment were fabricated as 
a single unit using acrylic filled with 

Fig 1  Gingival discoloration (left) and buccolingual collapse (right) of an implant in the 
esthetic zone with a bone graft.
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autopolymerizing resin (Super T,  
American Consolidated Manufac-
turing) and polyether-ether-ketone 
polymer abutment.24 Prior to inser-
tion of the provisional restoration, 
the subgingival surface of the res-
toration was steam-cleaned for 20 
seconds (Touchsteam, Kerr) and 
provisional restoration was placed 
in a screw-retained manner (Fig 4). 
Participants were put on a presurgi-
cal broad-spectrum antibiotic and 
analgesic and seen 7 to 14 days 

postoperative for follow-up. A 5- 
to 7-month healing time was given 
before the first disconnection of the 
provisional restoration and docu-
mentation of bleeding from the 
peri-implant sulcus.

After the final restoration was 
delivered, gypsum casts were made 
from alginate impressions and seven 
points of reference were measured 
at the midface with digital calipers 
(Avenger Measuring Tools) at the 
level of the free marginal gingiva 

and 1, 2, 3, 5, 7, and 9 mm apical at 
the implant site and contralateral 
tooth (Figs 5 and 6). The change in 
buccolingual ridge dimension at the 
implant site was estimated based on 
the contralateral tooth (Table 1).

Data were subjected to regres-
sion analysis (JMP Version 10, SAS). 
Stability of the postextraction im-
plant site was estimated using the 
contralateral site as the control. 
Statistical significance was set at an  
α level of .05.

Fig 2  Preoperative radiograph 
of site 9 in a patient presented 
with external resorption.

Fig 3  Implant in extraction socket with 
bone graft placed up to the free gingival 
margin.

Fig 5  Postoperative 
radiograph of site 9 with bone 
graft and provisional restoration 
placed at a time of flawless 
postextraction immediate 
placement.

Fig 4  Insertion of an anatomically 
contoured screw-retained, single-unit, 
provisional restoration-abutment (site 9) 
at the time of extraction and immediate 
implant placement.

Fig 6  (left and right) Clinical presentation of  site 9 at 2.5 years follow-up. 
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Results

In all cases, healing following im-
plant surgery and insertion of the 
provisional restoration proceeded 
uneventfully (ie, no visible sign of in-
flammation or plaque). Clinically, all 
implants exhibited healthy marginal 
gingiva prior to removing the provi-
sional restoration. Gingival bleeding 
was associated with the disconnec-
tion of the provisional restoration 
in 11 (61.1%) of the grafted implant 
sites. The buccolingual dimension 
of the ridge was significantly cor-
related between implant sites and 
contralateral teeth: 0 mm (r = 0.66,  
P < .05); 1 mm (r = 0.82, P < .05);  
2 mm (r = 0.83, P < .06); 3 mm  
(r = 0.89, P < .05); 5 mm (r = 0.96,  
P < .001); 7 mm (r = 0.89, P < .0001); 
9 mm (r = 0.99, P < .0001). The 
strength of association was greatest 
at the reference points most apical 
to the free marginal gingiva (7 mm 
and 9 mm). These correlation coeffi-
cients reflect a significant degree of 
concordance, or anatomic symme-
try, between sites within subjects.

Bleeding upon disconnection of 
the provisional restoration (present 
or absent) significantly predicted 
change in buccolingual dimension 
at each reference point from 0 to  
3 mm apical to the free gingival mar-
gin. The coefficients were as follows: 
0 mm (–0.72, ≤ 0.001); 1 mm (–0.63, 
≤ 0.005); 2 mm (–0.58, ≤ 0.01); 3 mm 
(–0.52, ≤ 0.05); 5 mm (–0.48, NS);  
7 mm (r = –0.12, NS); and 9 mm  
(r = –0.32, NS). These significant 
coefficients indicate that bleeding 
upon disconnection of the provision-
al restoration was correlated with 
greater dimensional ridge stability,  

Table 1 Presence of bleeding and changes in buccolingual 
width at the level of the free gingival margin and  
1, 2, 3, 5, 7, and 9 mm apical 

Patient Bleeding 𝚫 0 mm 𝚫 1 mm 𝚫 2 mm 𝚫 3 mm 𝚫 5 mm 𝚫 7 mm 𝚫 9 mm

 1 No −0.8 −1.0 −0.7 0.0 0.5 1.1 1.4

 2 No −0.6 −0.7 −0.7 −0.6 −0.4 −0.8 0.1

 3 No −0.8 −0.7 −0.5 −0.3 −0.2 0.0 −0.1

 4 No −0.1 −0.2 −0.3 −0.1 0.1 0.1 −0.2

 5 No −0.2 −1.5 −1.6 −1.3 −0.8 −0.4 −0.9

 6 No −1.5 −1.4 −1.4 −1.0 −0.8 −0.4 0.1

 7 No −0.1 −0.1 −0.2 −0.3 −0.1 0.0 −0.2

 8 Yes 0.4 0.3 0.6 1.2 1.2 0.3 −0.4

 9 Yes 0.6 0.4 0.3 0.4 0.1 −0.2 −0.8

10 Yes 0.6 −0.4 −0.4 −0.1 −0.1 0.0 N/A

11 Yes 0.5 −0.4 −0.4 −0.4 0.0 −0.4 N/A

12 Yes 0.9 0.3 0.3 0.1 1.1 −0.1 −0.3

13 Yes 0.2 0.1 −0.3 −0.4 0.1 −0.1 −0.2

14 Yes 0.7 0.6 0.5 0.8 −0.1 0.2 0.1

15 Yes −0.2 −0.2 0.2 0.2 0.2 −0.6 −0.8

16 Yes −0.5 −0.9 −1.1 −0.9 −0.4 −0.8 −0.9

17 Yes −0.1 −0.1 0.1 0.0 0.1 0.0 −0.2

18 Yes 0.5 0.4 0.5 0.4 0.0 0.0 0.1

Fig 7  (left and right) Preservation of buccolingual dimension with sulcular 
bleeding upon first removal of provisional restoration.

Fig 8  (left and right) Clinical loss of buccolingual dimension, with no evidence 
of sulcular bleeding upon first removal of provisional restoration of tooth 11.
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or less loss in buccolingual dimen-
sion, compared to sites without 
bleeding (Figs 7 and 8).

Discussion

This study examined the association 
between bleeding from the peri-
implant sulcus upon first disconnec-
tion of the provisional restoration 
and stability in buccolingual ridge 
dimension at sites treated with im-
mediate implant placement. Place-
ment of a provisional restoration 
contoured to mirror the extracted 
tooth is postulated to help support 
the marginal gingiva by providing 
a platform to promote peri-implant 
soft tissue healing as well as pro-
tect the healing extraction socket.25 
Waerhaug showed that epithelium 
and connective tissue can adhere 
to a clean surface of artificial crowns 
and teeth made of acrylic.20,21,26 In 
the present study, this concept was 
applied to provisional restorations 
made of the same material, which 
was steam-cleaned prior to insertion 
with postextraction socket implants. 
All implants exhibited healthy mar-
ginal gingiva (ie, no visible signs of 
inflammation or plaque) prior to first 
disconnection of the provisional res-
toration; nevertheless, nearly 70% 
of all sites exhibited bleeding from 
the gingival sulcus upon disconnec-
tion with no correlating inflamma-
tion. Moreover, significant bleeding 
predicted greater stability in buc-
colingual ridge dimension at each 
reference point from 0 to 3 mm api-
cal to the free gingival margin. It can 
be speculated that the presence of 
adhesion of peri-implant sulcus epi-

thelium to the surface of provisional 
restoration after sulcular bleeding 
is consistent with disruption of a 
gingiva-restoration interface, or ad-
hesion, which in part presumably 
constitutes a long junctional epithe-
lium. Therefore, bleeding upon first 
disconnection of the provisional res-
toration was found to significantly 
predict stability of the buccolingual 
ridge dimension.

In Abrahamsson’s animal model 
study, the implants were placed at 
the level of the healed alveolar ridge 
in the posterior region.22 Given the 
thinner gingival phenotype of the 
canine model, it is unclear whether 
a thicker soft tissue biotype would 
have remained stable following re-
peated disconnection and connec-
tion of the healing abutment. In the 
present study, implants were placed 
into fresh extraction sockets 3 mm 
to 4 mm apical to the free gingival 
margin, equivalent to the midfa-
cial crest of bone, to facilitate ade-
quate emergence for the prosthetic 
component of the restoration and 
maintain initial bone stability.27,28 
Bone grafts were placed in the gap 
between the implant and the buc-
cal bone up to the level of the free 
gingival margin, coronal to the buc-
cal crest of bone, prior to insertion 
of a customized tooth-colored and 
contoured provisional restoration. 
This approach may promote the de-
velopment of supraimplant gingival 
adhesion coronally that may mini-
mize changes in buccolingual hard 
and soft tissue dimensions.

A limitation of this study is the in-
direct method used to estimate the 
stability of postextraction implant 
sites using the contralateral tooth 

as a fixed reference. This method 
is based on evidence that both the 
teeth and contours of the anterior 
arch segments exhibit a high degree 
of symmetry.29,30 Similar approaches 
have been used to assess esthetics 
of implant restorations, given the 
important role of harmony and sym-
metry with the surrounding teeth in 
determining esthetic outcomes.31,32 
Another limitation of the study is 
the lack of histologic data to verify 
the presence and characterize the 
nature of the adhesion or interface 
between the gingival tissue and the 
provisional restoration.

Conclusions

Bleeding upon first disconnec-
tion of the provisional restoration 
was found to significantly predict 
stability of the buccolingual ridge 
dimension. At the time of immedi-
ate implant placement, the use of 
a provisional restoration contoured 
to mirror the cervical morphology 
of the extracted tooth may provide 
a platform to promote peri-implant 
soft tissue healing and minimize re-
modeling of the alveolar bone. 

Acknowledgments

The authors would like to thank to Mr Adam 
Mieleszko, CDT, for his laboratory support 
in the fabrication of the restoration. The au-
thors reported no conflicts of interest related 
to this study.

© 2015 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 



The International Journal of Periodontics & Restorative Dentistry

52

References

 1. Nozawa T, Tanaka K, Tsurumaki S, Oo-
kame Y, Enomoto H, Ito K. A three-die 
cast technique for duplicating free gin-
gival form in zirconia crowns: Two case 
reports. Int J Periodontics Restorative 
Dent 2012;32:e135–e141.

 2. Esposito M, Grusovin MG, Polyzos IP, 
Felice P, Worthington HV. Timing of 
implant placement after tooth extrac-
tion: Immediate, immediate-delayed or 
delayed implants? A Cochrane system-
atic review. Eur J Oral Implantol 2010;3: 
189–205.

3. Dierens M, de Bruecker E, Vandeweghe 
S, Kisch J, de Bruyn H, Cosyn J. Altera-
tions in soft tissue levels and aesthet-
ics over a 16–22 year period following 
single implant treatment in periodon-
tally-healthy patients: A retrospective 
case series. J Clin Periodontol 2013;40: 
311–318.

 4. Cosyn J, Sabzevar MM, de Bruyn H. Pre-
dictors of inter-proximal and midfacial 
recession following single implant treat-
ment in the anterior maxilla: A multi-
variate analysis. J Clin Periodontol 2012; 
39:895–903.

 5. Kan JY, Rungcharassaeng K, Lozada JL, 
Zimmerman G. Facial gingival tissue 
stability following immediate place-
ment and provisionalization of maxillary 
anterior single implants: A 2- to 8-year 
follow-up. Int J Oral Maxillofac Implants 
2011;26:179–187.

 6. Baffone GM, Botticelli D, Pereira FP, 
Favero G, Schweikert M, Lang MP. In-
fluence of buccal bony crest width on 
marginal dimensions of peri-implant 
hard and soft tissues after implant instal-
lation. An experimental study in dogs. 
Clin Oral Implants Res 2013;24:250–254.

 7. Araújo MG, Sukekava F, Wennström 
JL, Lindhe J. Ridge alterations follow-
ing implant placement in fresh extrac-
tion sockets: An experimental study in 
the dog. J Clin Periodontol 2005;32: 
645–652.

 8. Botticelli D, Berglundh T, Lindhe J. Hard-
tissue alterations following immediate 
implant placement in extraction sites. J 
Clin Periodontol 2004;31:820–828.

 9. Sanz M, Cecchinato D, Ferrus J, Pjeturs-
son EB, Lang NP, Lindhe J. A prospec-
tive, randomized-controlled clinical trial 
to evaluate bone preservation using im-
plants with different geometry placed 
into extraction sockets in the maxilla. 
Clin Oral Implants Res 2010;21:13–21.

10. Huynh-Ba G, Pjetursson BE, Sanz M, et 
al. Analysis of the socket bone wall di-
mensions in the upper maxilla in relation 
to immediate implant placement. Clin 
Oral Implants Res 2010;21:37–42.

11. Cook DR, Mealey BL, Verrett RG, et al. 
Relationship between clinical periodon-
tal biotype and labial plate thickness: 
An in vivo study. Int J Perioontics Re-
storative Dent 2011;31:345–354.

12. Fu JH, Yeh CY, Chan HL, Tatarakis N,  
Leong DJ, Wang HL. Tissue biotype and 
its relation to the underlying bone mor-
phology. J Periodontol 2010;81:569–574.

13. Grunder U. Crestal ridge width changes 
when placing implants at the time of 
tooth extraction with and without soft 
tissue augmentation after a healing pe-
riod of 6 months: Report of 24 consecu-
tive cases. Int J Periodontics Restorative 
Dent 2011;31:9–17.

14. Chen ST, Darby IB, Reynolds EC, Clem-
ent JG. Immediate implant placement 
postextraction without flap elevation.  
J Periodontol 2009;80:163–172.

15. Tarnow DP, Chu SJ. Human histologic 
verification of osseointegration of an 
immediate implant placed into a fresh 
extraction socket with excessive gap 
distance without primary flap closure, 
graft, or membrane: A case report. Int 
J Periodontics Restorative Dent 2011;31: 
515–521.

16. Caneva T, Murphy M, Calarco T, et al. 
Optimal control at the quantum speed 
limit. Phys Rev Lett 2009;103:240501.

17. Cooper LF, Raes F, Reside GJ, et al. 
Comparison of radiographic and clinical 
outcomes following immediate provi-
sionalization of single-tooth dental im-
plants placed in healed alveolar ridges 
and extraction sockets. Int J Oral Maxil-
lofac Implants 2010;25:1222–1232.

18. Tortamano P, Camargo LO, Bello-Silva 
MS, Kanashiro LH. Immediate implant 
placement and restoration in the es-
thetic zone: A prospective study with 18 
months of follow-up. Int J Oral Maxillo-
fac Implants 2010;25:345–350.

19. Kan JY, Rungcharassaeng K, Lozada J. 
Immediate placement and provisional-
ization of maxillary anterior single im-
plants: 1-year prospective study. Int J 
Oral Maxillofac Implants 2003;18:31–39.

20. Waerhaug J. Tissue reaction around 
artificial crowns. J Periodontol 1953;24: 
172–185.

21. Waerhaug J. Tissue reaction around 
acrylic root tips. J Dent Res 1957;36: 
27–38.

22. Abrahamsson I, Berglundh T, Lindhe J. 
The mucosal barrier following abutment 
dis/reconnection. An experimental 
study in dogs. J Clin Periodontol 1997;24: 
568–572.

23. Elian N, Cho SC, Froum S, Smith RB, Tar-
now DP. A simplified socket classifica-
tion and repair technique. Pract Proced 
Aesthet Dent 2007;19:99–104; quiz 106.

24. Chu SJ, Salama MA, Salama H, et al. The 
dual-zone therapeutic concept of man-
aging immediate implant placement 
and provisional restoration in anterior 
extraction sockets. Compend Contin 
Educ Dent 2012;33:524–532, 534.

25. Saito H, Chu SJ, Tarnow, DP Reynolds 
MA. Immediate implants: Promoting 
ridge stability with provisional resto-
rations [Proceedings of the American  
Association for Dental Research Annual 
Meeting, 20 March 2014, Charlotte, NC, 
Abstract No 115 2013].

26. Waerhaug J, Zander HA. Reaction of 
gingival tissues to selfcuring acrylic res-
torations. J Am Dent Assoc 1957;54: 
760–768.

27. Linkevicius T, Apse P, Grybauskas S, Pui-
sys A. The influence of soft tissue thick-
ness on crestal bone changes around 
implants: A 1-year prospective con-
trolled clinical trial. Int J Oral Maxillofac 
Implants 2009;24:712–719.

28. Linkevicius T, Apse P, Grybauskas S, 
Puisys A. Influence of thin mucosal tis-
sues on crestal bone stability around im-
plants with platform switching: A 1-year 
pilot study. J Oral Maxillofac Surg 2010; 
68:2272–2277.

29. Lear CS. Symmetry analyses of the pal-
ate and maxillary dental arch. Angle Or-
thod 1968;38:56–62.

30. Snow SR. Esthetic smile analysis of maxil-
lary anterior tooth width: The golden per-
centage. J Esthet Dent 1999;11:177–184.

31. Chang M, Wennström JL, Odman P, 
Andersson B. Implant supported single-
tooth replacements compared to con-
tralateral natural teeth. Crown and soft 
tissue dimensions. Clinical Oral Implants 
Res 1999;10:185–194.

32. Cosyn J, De Rouck T. Aesthetic outcome 
of single-tooth implant restorations fol-
lowing early implant placement and 
guided bone regeneration: Crown and 
soft tissue dimensions compared with 
contralateral teeth. Clin Oral Implants 
Res 2009;20:1063–1069.

© 2015 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 




