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Back when I was resident, we had a 
monthly session called “Current Lit” 
where we would review a few dozen of 

the most recently published articles that pertained 
to our specialty.  Current Literature - this is a 
debatable term.  What exactly makes literature 
current?  Is information current because it was 
recently published or is it current only within a 
certain timeframe of when it was actually written?  

If you look carefully, you will notice that 
many journals list when an article was submitted 
for review and accepted for publication.  As 
I am typing this, I am reading one of my favorite 
journals and just about every article was published 
6 months after it was originally submitted for 
review.  This is actually a fairly good turnaround 
time for most dental journals.  So now you must 
ask yourself, do you consider 6 months current?  
For most information, I would say yes, this can be 
considered current.

So, if 6 months is current, how about 24 to 
36 months?  Why do I say 24 to 36 months, you 
ask?  I list this timeframe because my partner and I 
have an article which may take exactly this long to 
publish.  The article in question was in review for 
no less than 18 months prior to acceptance and is 
going to take another 12 to 18 months to actually 
get published!  Are you kidding me?  We wait 
18 months for approval and now we have to wait 
another 12 to 18 months for the article to actually 
get published?  I have seen entire lines of dental 
implants come and go in less time than this!

In a different journal, we have an article which 
has been accepted for publication, but has 
been collecting dust for nearly a year.  When we 
inquire as to a possible publication date, we are 

told, “It could be up to 12 months before we can 
publish your article.”  What?  The article has been 
reviewed, approved, and sitting around for 12 
months, and it could take another 12 months to 
actually get published?  What is going on here?

Part of the reason for these long wait times 
is the state of our economy.  As the economy 
slows, advertising is one of the first costs that 
many companies reduce.  Fewer advertisers 
mean less money available for printing costs.  
While dental companies have been cutting back 
on their advertising, the printing companies 
have certainly not cut back on the cost of their 
services.  You do the math and the solution is 
obvious: print fewer articles.  

Look at some of your favorite dental journals.  
Are they a bit thinner than they used to be?  In 
some cases, they are.  Thinner journals mean 
fewer published articles.  Fewer published 
articles mean longer wait times for prospective 
authors.  Longer wait times for publication 
may ultimately discourage some authors from 
publishing future articles.  

The next time you sit down to read your favorite 
dental journal, ask yourself, “Is this information 
current?”  When did the author actually write this 
article?  Was it written 6 months ago or during 
the previous presidential administration? ●

Dan Holtzclaw, DDS, MS
Founder, Co-Editor-In-Chief

Nick Toscano, DDS, MS
Founder, Co-Editor-In-Chief

Excuse me, how fresh is that dental article?
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Background: This case report documents seri-
alized treatment of failing maxillary incisors with 
dental implants.  Patient and provider goals 
were to restore function and improve esthetics 
while avoiding the use of removable appliances.

Methods: Teeth 8/9 were extracted with simul-
taneous soft tissue augmentation.  At the same 
appointment, teeth 7/10 were prosthetically 
prepared and a temporary fixed partial denture 
with ovate pontics was delivered.  Upon healing, 
transitional mini dental implants were placed at 
sites 8/9 while teeth 7/10 were extracted and 
immediate full size implants were placed.  The 
site was temporized with an interim fixed partial 
denture supported by the mini implants.  After 

adequate osseointegration of the full sized 
implants, a fixed screw retained porcelain fused 
to metal bridge was delivered to sites 7-10 
utilizing two 17 degree pre-angle abutments.

Results: The patient was restored to full func-
tion with much improved esthetics.  Use of 
interim fixed partial dentures with ovate pontics 
allowed for maintenance of gingival architec-
ture and contributed to an esthetic outcome.

Conclusions: Using a serialized treatment 
approach, it is possible to restore function and 
improve esthetics with dental implants while 
avoiding the use of removable appliances.

Case of the Month
Serialized Site Development for 

Dental Implant Esthetics

Hugo Bonilla, DDS, MS1 • Garrett Gouldin, DDS2

1. Private practice limited to prosthodontics, Annandale, Virginia, USA

2. Private practice limited to periodontics, Falls Church, Virginia, USA

Abstract

KEY WORDS:  Dental implants, dental crowns, dental veneers, dental onlays
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● Temporization with Ovate Pontic Site Development
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Platelet-rich fibrin (PRF), developed in France 
by Choukroun et al (2001), is a second gen-
eration platelet concentrate widely used to 

accelerate soft and hard tissue healing.  Its advan-
tages over the better known platelet-rich plasma 
(PRP) include ease of preparation/application, min-

imal expense, and lack of biochemical modification 
(no bovine thrombin or anticoagulant is required).  
PRF is a strictly autologous fibrin matrix containing 
a large quantity of platelet and leukocyte cytokines.  
This article serves as an introduction to the PRF 
“concept” and its potential clinical applications.

Michael Toffler, DDS1 • Nicholas Toscano, DDS, MS2 • Dan Holtzclaw, DDS, MS3

Marco Del Corso, DDS, DIU4 • David Dohan Ehrenfest, DDS, MS, PhD5  

1. Private Practice limited to Periodontics, New York, NY, USA

2. Private Practice limited to Periodontics, Washington DC, USA

3. Private Practice limited to Periodontics, Austin, TX, USA

4. Private Practice, Department of Periodontics, Turin University, Turin, Italy

5. Researcher, Department of Biomaterials, Institute for Clinical Sciences,  
The Sahlgrenska Academy at University of Gothenburg, Gothenburg, Sweden

Abstract

KEY WORDS: Platelet rich fibrin, platelet rich plasma, autologous growth factors
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After reading this article, the reader should be 
able to:

1.  Discuss the science behind 
Platelet Rich Fibrin. 

2.  Discuss how Platelet Rich Fibrin is prepared.

3.  Discuss how Platelet Rich Fibrin 
might enhance surgical healing.

Learning Objectives
 

INTRODUCTION
Reconstructive dental surgeons are constantly 
looking for an “edge” that jump starts the healing 
process to maximize predictability as well as the 
volume of regenerated bone.  Is it bone morpho-
genetic protein-2 (BMP-2), recombinant platelet 
derived growth factor-BB (rhPDGF-BB), plate-
let rich plasma (PRP), plasma rich in growth fac-
tors (PRGF), or a combination of all four?  Let 
me say from the outset, “I don’t know” and this 
report will not provide the answer, but it will serve 
to introduce a second generation platelet con-
centrate, platelet-rich fibrin (PRF).  PRF is easy 
to obtain, less costly, and a possibly very ben-
eficial ingredient to add to the “regenerative mix.”

Pre-implant reconstruction of the deficient alve-
olar ridge facilitates ideal prosthetic positioning of  
implants and improves the long-term success of 
implant-supported restorations.1-3  Regardless of the 
choice of graft material (autograft, allograft, xenograft 
or alloplast) or membrane selection (bioresorbable 
or nonresorbable), predictable bone regeneration 
is dependent upon 4 major biologic principles: pri-
mary wound closure, blood supply, space mainte-
nance, and wound stability.4  Bone grafting is most 
successful when it occurs in a contained, well vas-

cularized environment, stressing the importance of 
primary closure and the promotion of angiogenesis.  

Blood supply provides the necessary cells, 
growth factors, and inhibitors to initiate the osteo-
genic biomineralization cascade.5  Injury to blood 
vessels during oral surgical procedures causes 
blood extravasation, subsequent platelet aggrega-
tion, and fibrin clot formation.  The major role of 
fibrin in wound repair is hemostasis, but fibrin also 
provides a matrix for the migration of fibroblasts 
and endothelial cells that are involved in angiogen-
esis and responsible for remodeling of new tissue.  
Platelet activation in response to tissue damage 
and vascular exposure results in the formation of 
a platelet plug and blood clot as well as the secre-
tion of biologically active proteins.6  Platelet alpha 
(α) granules form an intracellular storage pool of 
growth factors (GF) including platelet-derived 
growth factor (PDGF), transforming growth factor 
β (TGF-β, including β-1 and β-2-isomers), vascular 
endothelial growth factor (VEGF), and epidermal 
growth factor (EGF).7  Insulin-like growth factor-1 
(IGF-1), which is present in plasma, can exert 
chemotactic effects towards human osteoblasts.8  
After platelet activation, α granules fuse with the 
platelet cell membrane transforming some of the 
secretory proteins to a bioactive state.9,10   Active 
proteins are secreted and bind to transmembrane 
receptors of target cells to activate intracellular 
signaling proteins.11  This results in the expression 
of a gene sequence that directs cellular prolifera-
tion, collagen synthesis, and osteoid production.12 

Platelet Rich Plasma
Several studies have shown that bone regenera-
tive procedures may be enhanced by the addi-
tion of specific growth factors.13,14  Platelet-rich 
plasma (PRP) was proposed as a method of 
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introducing concentrated growth factors PDGF, 
TGF-ß, and IGF-1 to the surgical site, enrich-
ing the natural blood clot in order to expedite 
wound healing and stimulate bone regenera-
tion.15  A natural human blood clot contains 
95% red blood cells (RBCs), 5% platelets, less 
than 1% white blood cells (WBCs), and numer-
ous amounts of fibrin strands.  A PRP blood 
clot, on the other hand, contains 4% RBCs, 
95% platelets, and 1% WBCs.16  The classic 
PRP production protocol requires blood collec-
tion with anticoagulant, 2 steps of centrifuga-

tion, and artificial polymerization of the platelet 
concentrate using calcium chloride and bovine 
thrombin.17,18   Since its introduction, PRP has 
been used in conjunction with different grafting 
materials in bone augmentation procedures.19-23  
To date, the results from these studies are con-
troversial and no conclusions can be drawn 
regarding the bone regenerative effect of PRP.6 

Figure 1:  Process® centrifuge.

Figure 2:  PRF collection kit including 24 gauge butterfly 
needle and 9 ml blood collection tube.

Figure 3:  Single spin produces 3 layers: top is platelet poor 
plasma, middle is PRF, and bottom layer contains red blood 
cells (RBC’s).
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Platelet Rich Fibrin
Platelet-rich fibrin (PRF) represents a new step in 
the platelet gel therapeutic concept with simpli-
fied processing minus artificial biochemical modi-
fication.24  Unlike other platelet concentrates,17,18  
this technique requires neither anticoagulants nor 
bovine thrombin (nor any other gelifying agent), 
making it no more than centrifuged natural blood 
without additives.  Developed in France by Chouk-
roun et al in 2001,25 the PRF production protocol 
attempts to accumulate platelets and released 
cytokines in a fibrin clot.  Though platelets and leu-
kocyte cytokines play an important part in the biol-
ogy of this biomaterial, the fibrin matrix supporting 
them certainly constitutes the determining element 
responsible for the real therapeutic potential of 
PRF.24-28  Cytokines are quickly used and destroyed 
in a healing wound.  The synergy between cytok-

ines and their supporting fibrin matrix has much 
more importance than any other parameter.  A 
physiologic fibrin matrix (such as PRF) will have 
very different effects than a fibrin glue enriched 
with cytokines (such as PRP), which will have a 
massively uncontrollable and short-term effect. 

Preparation and Clinical Applications  
of PRF
PRF preparation requires an adequate table centri-
fuge (figure 1), (PC-02, Process Ltd., Nice, France), 
and collection kit including: a 24 gauge butterfly 
needle and 9 ml blood collection tubes (figure 2).  
The protocol for PRF preparation is very simple: 
whole blood is drawn into the tubes without anti-
coagulant and is immediately centrifuged.  Within 
a few minutes, the absence of anticoagulant allows 
activation of the majority of platelets contained 
in the sample to trigger a coagulation cascade.  
Fibrinogen is at first concentrated in the upper part 
of the tube, until the effect of the circulating throm-
bin transforms it into a fibrin network.  The result is 
a fibrin clot containing the platelets located in the 

Figure 4:  Pliers are inserted into the tube to gently grab 
the fibrin clot with attached RBC’s.

Figure 5:  Fibrin clots are transferred to sterile metal 
surface and RBCs are gently scraped away and discarded.
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middle of the tube, just between the red blood cell 
layer at the bottom and acellular plasma at the top 
(figure 3).  Unlike PRP, the PRF results from a nat-
ural and progressive polymerization which occurs 
during centrifugation.  This clot is removed from the 
tube and the attached red blood cells scraped off 
and discarded (figures 4,5).  The PRF clot (figure 
6) is then placed on the grid in the PRF Box® (fig-
ure 7) (Process Ltd., Nice, France), and covered 

with the compressor and lid.  This produces an 
inexpensive autologous fibrin membrane in approx-
imately one minute (figure 8).  The PRF Box® was 
devised to produce membranes of constant thick-
ness that remain hydrated for several hours and to 
recover the serum exudate expressed from the fibrin 
clots which is rich in the proteins vitronectin and 
fibronectin.26  The exudate collected at the bottom 
of the box may be used to hydrate graft materials, 
rinse the surgical site, and store autologous grafts. 

Concerning specific procedures, PRF mem-
branes may be utilized in combination with graft 
materials to expedite healing in lateral sinus floor 
elevation.29  Choukroun et al29 evaluated the poten-
tial of PRF in combination with freeze-dried bone 
allograft (FDBA) to enhance bone regeneration 
in lateral sinus floor elevation.  Nine sinus floor 
augmentations were performed with 6 sinuses 
receiving PRF + FDBA particles (test group) and 
3 sinuses receiving FDBA without PRF (control 
group).  Four months after implantation (test group) 
and 8 months later (control), bone specimens were 

Figure 6:  PRF is placed on the grid in the PRF Box®.

Figure 7:  Complete PRF Box® set up.
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harvested with a 3mm diameter trephine during 
implant insertion.  Histologic evaluations revealed 
the presence of residual bone particles surrounded 
by newly formed bone and connective tissue.  At 
4 months, the histologic maturation of the test 
group appeared identical to that of the control 
group after a period of 8 months with the quan-
tities of newly formed bone equivalent between 
the two protocols.  The use of PRF in combina-
tion with FDBA to perform sinus floor augmenta-

tion seemed to accelerate bone regeneration. 
When performing ridge augmentation, PRF 

membranes are used to protect and stabilize the 
graft materials (figures 9-11).  The membranes 
act as fibrin bandages, accelerating the healing 
of the soft tissues, facilitating the rapid closure of 
the incision despite a substantial volume of added 
bone (figures 12-14).  In a two-part publication, 
Simonpieri et al30,31 reported on a new technique 
for maxillary reconstruction using FDBA, PRF 
membranes and 0.5% metronidazole solution.  A 
small quantity of a 0.5% metronidazole solution 
(10 mg) was used to provide an efficient protec-
tion of the bone graft against unavoidable bacterial 
contamination.32  PRF membranes were used to 
protect the surgical site and foster soft tissue heal-
ing and PRF fragments were mixed with the graft 

Figure 8:  PRF Box® is used to create PRF membranes.  
Serum exudate collects in the bottom of the box beneath 
the grid.

Figure 9:  Residual defect after extraction of fractured #8.



The Journal of Implant & Advanced Clinical Dentistry    •   27 

JIACD Continuing Education

particles.  The membranes may be cut into few-mil-
limeter fragments and mixed with the graft material 
(figures 15,16), functioning as a “biological con-
nector” between the different elements of the graft, 
and as a matrix which favors neo-angiogenesis, the 
capture of stem cells, and the migration of osteo-
progenitor cells to the center of the graft.5,6  Using 
the reported protocol, they consistently observed 
a high degree of gingival maturation after healing 
with a thickening of keratinized gingival tissues that 
improved the esthetic integration and final result of 
their prosthetic rehabilitations.  In addition, all their 
clinical experiences emphasized that the use of PRF 
seemed to reduce postoperative pain and edema, 
and limited even minor infectious phenomena.31

To get thick small discs or “plugs” of PRF, use-
ful in protecting extraction sites, the PRF clot is 

placed into the cylinder in the PRF Box® and slowly 
compressed with the piston (figures 17-19).  The 
small discs measure 1cm in diameter and are easily 
inserted into residual extraction defects to expedite 
soft tissue healing in site preservation procedures 
permitting ideal prosthetic implant placement (fig-
ure 20).  PRF plugs are also positioned in the 
implant osteotomy to facilitate sinus floor eleva-
tion using a crestal core elevation (CCE) proce-
dure33 or osteotome-mediated sinus floor elevation 
(OMSFE) with simultaneous implant placement.34  
Diss et al35 documented radiographic changes 
in the apical bone levels on 20 patients with 35 
microthreaded implants placed using OMSFE 
with PRF as the sole grafting material.  Despite 
a limited residual subantral bone height (RSBH) 
of 4.5 to 8 mm, a healing period of 2-3 months 

Figure 10:  Defect grafted with Regenaform (RTI Biologics, 
Alachua, FL).

Figure 11:  Graft is covered with 2 to 4 PRF membranes.
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was found to be sufficient to resist a torque of 25 
Ncm applied during abutment tightening.  One 
implant failed during the initial healing, but at one 
year, 34/35 implants were clinically stable and the 
definitive prostheses were in function, resulting in a 
survival rate of 97.1%.  The mean endosinus bone 
gain was 3.2 mm with radiographic documenta-
tion of apical displacement of the sinus floor.  Not 

only can PRF be used in lieu of particulate graft-
ing to predictably elevate the sinus floor using a 
crestal approach, but the PRF membrane can 
provide protection for the sinus membrane during 
the use of an osteotome, and in case of perfora-
tion, the fibrin matrix can aid in wound closure.35,36  
The authors always utilize PRF membranes in the 
lateral window osteotomy procedure to line the 

Figure 12:  Narrow alveolar ridge in anterior maxilla. Figure 13:  Buccal defects grafted with FDBA (LifeNet, 
Virginia Beach, VA).

Figure 14:  Complete coverage of graft and crest with 4 to 
6 PRF membranes.

Figure 15:  PRF membrane has been fragmented to mix 
easily with graft material.
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Figure 17:  PRF has been placed into cylinders in the PRF 
Box®.

Figure 16:  “Extraction Mix” – PRF fragments + FDBA + 
calcium sulfate (Ace Surgical, Brockton, MA).

Figure 18:  Pistons are used to gently compress PRF. Figure 19:  Compression results in the formation of a PRF 
plug.

membrane prior to grafting as “membrane insur-
ance” possibly sealing an undetected perforation 
which can lead to serious postoperative sequelae.

DISCUSSION
PRF is a matrix of autologous fibrin, in which are 
embedded a large quantity of platelet and leu-
kocyte cytokines during centrifugation.24,25  The 

intrinsic incorporation of cytokines within the fibrin 
mesh allows for their progressive release over 
time (7-11 days), as the network of fibrin disinte-
grates.30  The easily applied PRF membrane acts 
much like a fibrin bandage,5 serving as a matrix to 
accelerate the healing of wound edges.11  It also 
provides a significant postoperative protection 
of the surgical site and seems to accelerate the 
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integration and remodeling of the grafted biomate-
rial.25-27  According to Simonpieri et al,31 the use of 
this platelet and immune concentrate during bone 
grafting offers the following 4 advantages: First, the 
fibrin clot plays an important mechanical role, with 
the PRF membrane maintaining and protecting the 
grafted biomaterials and PRF fragments serving 
as biological connectors between bone particles. 
Second, the integration of this fibrin network into 
the regenerative site facilitates cellular migration, 
particularly for endothelial cells necessary for the 
neo-angiogenesis,24 vascularization and survival of 
the graft.  Third, the platelet cytokines (PDGF, TGF-
β, IGF-1) are gradually released as the fibrin matrix 
is resorbed, thus creating a perpetual process of 
healing.20,30  Lastly, the presence of leukocytes and 
cytokines in the fibrin network can play a signifi-
cant role in the self-regulation of inflammatory and 
infectious phenomena within the grafted material.21 

CONCLUSION
Early publications and clinical experience seem 
to indicate that PRF improves early wound 
closure, maturation of bone grafts, and the 
final esthetic result of the peri-implant and 
periodontal soft tissues.  Additional reports 
are forthcoming, highlighting the many clini-
cal applications and healing benefits of this 
second generation platelet concentrate. ●
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Figure 20:  PRF plug has been placed in grafted socket 
immediately after removal of fractured #9.
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1.  Predictable bone regeneration is 
dependent upon which major biologic 
principles?

 a. Primary wound closure
 b. Blood supply
 c. Space maintenance and wound stability
 d. All of the above

2.  The major role of fibrin in wound repair 
is hemostasis.

 a. True
 b. False

3.  Platelet activation in response to tissue 
damage and vascular exposure results 
in the formation of a platelet plug and 
blood clot as well as the secretion of 
biologically active proteins.

   a. True
 b. False

4.  Platelet alpha (α) granules form an 
intracellular storage pool of growth 
factors which include all the following 
except?

 a. Platelet-derived growth factor 
 b. Bone morphogenetic protein 
 c. Vascular endothelial growth factor 
 d. Epidermal growth factor 

5.  The PRF technique requires 
anticoagulants in order to process it.

 a. True
 b. False

6.  PRF preparation requires which of the 
following? 

 a. Adequate table centrifuge 
 b. 24 gauge butterfly needle 
 c.  9 ml blood collection tubes 
 d. All of the above

7.  The protocol for PRF preparation 
requires immediate centrifugation after 
blood collection.

 a. True
 b. False

8. The PRF Box® was devised to produce:
 a. Membranes of constant thickness 
 b. Recovery of serum exudate  
 c. All of the above
 d. None of the above

9.  PRF membrane acts like a fibrin 
bandage, serving as a matrix to 
accelerate healing of soft tissues.

 a. True
 b. False

10.  PRF is a matrix of autologous fibrin, in 
which are embedded a large quantity of 
platelet and leukocyte cytokines during 
centrifugation.

  a. True
 b. False

Continuing Education JIACD Quiz #2 
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Background: While traditional dental extrac-
tion techniques encourage minimal trauma, lux-
ated elevation and forceps removal often results 
in fracture or deformation of the dentoalveolar 
housing.  This trauma typically results in post 
extraction ridge defects that may preclude treat-
ment with dental implants or result in sub-pontic 
food traps when traditional fixed partial dentures 
are used.  These problems may be avoided with 
“atraumatic” extraction techniques.  This paper 
introduces an automated periotome that combines 
bone preservation with expedient extraction times.

Methods: Seven cases are presented in which 
atraumatic extractions were performed with 

the Powertome® automated periotome (West-
Port Medical, Inc., Salem, Oregon, USA).

Results: In all seven cases, dental extrac-
tions were performed flaplessly without dam-
aging the dentoalveolar housing. Most cases 
were performed in a matter of minutes.

Conclusion: The automated periotome intro-
duced in this paper is an effective device for 
expedient atraumatic dental extractions. By avoid-
ing mucoperiosteal flap reflection and damage to 
adjacent bone, delicate gingival papillae are pre-
served and the opportunity for future or imme-
diate dental implant treatment is maintained.

Powertome® Assisted 
Atraumatic Tooth Extraction

Jason White, DDS1 • Dan Holtzclaw, DDS, MS2 • Nicholas Toscano, DDS, MS3 

1. Private practice, Lubbock, Texas, USA
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INTRODUCTION
Treatment modalities are in a constant state of 
flux to meet the ever changing needs of the den-
tal profession.  This is readily apparent in the 
field of implant dentistry, especially where dental 
extractions are concerned.  Traditional extraction 
techniques have one ultimate goal: removal of the 
tooth from its dentoalveolar housing.  In certain 
circumstances, achieving this goal involves frac-
turing or surgical removal of surrounding bone.  
Basic exodontia texts often advocate as much, 
and while all mention that trauma should be kept 
to a minimum, bone preservation is typically a sec-
ondary concern.  For example, many texts note 
the thin nature of maxillary buccal bone and advo-
cate “rolling” teeth out buccally during extractions 
as this is the path of least resistance.1,2  Extract-
ing teeth in this manner often leads to fracture 
of the buccal plate or deformation of the resid-
ual socket.  As such, it has been recommended 
to apply inward circumferential pressure at the 
socket crest to compress and reposition bone 
that was traumatized during tooth extraction.3

Traumatic damage to the dentoalveolar hous-
ing during extraction can result in significant 
ridge deformities upon healing.  In addition to 
compromising esthetics, such deformities may 
preclude dental implant placement or result in 
sub-pontic food traps beneath traditional fixed 
partial dentures.  To avoid these complica-
tions, “atraumatic” dental extraction techniques 
have gained prominence and may ultimately 
become the standard of care for removal of teeth.

Atraumatic extraction preserves bone, gin-
gival architecture, and allows for the option of 
future or immediate dental implant placement.  A 
number of tools and techniques have been pro-
posed for minimally invasive tooth removal includ-

ing the Easy X-Trac System4 (Titan Instrument, 
Hamburg, New York, USA), Physics Forceps5 
(Surgical Solutions USA, Carlsbad, California, 
USA), #15 scalpel blades, and periotomes.6  This 
article introduces a new addition to the arma-
mentarium for atraumatic tooth extraction: the 
Powertome® (WestPort Medical, Inc., Salem, 
Oregon, USA).  The following series of cases 
demonstrates utilization of the Powertome® for 
atraumatic tooth removal and rationale for its use.

DISCUSSION
The basic tenements of atraumatic dental extrac-
tions include removal of teeth with preservation 
of adjacent bone and gingival architecture.  In 
order to achieve this, conventional extraction 
techniques must be abandoned.  Conventional 
dental extractions typically involve reflection 
of a mucoperiosteal flap and significant lever-
age elevation of the tooth against adjacent bone 
to facilitate removal with forceps.  In addition to 
surgically traumatizing delicate gingival papil-
lae, such techniques have great potential to cre-
ate residual ridge deficiencies secondary to bone 
deformation and/or fracture induced by luxation.

One way to reduce trauma to adjacent bone 
during tooth extraction is via use of the periotome.  
Periotomes are extraction instruments that employ 
the mechanisms of “wedging” and “severing” to 
facilitate tooth removal.5  Periotomes are composed 
of very thin metallic blades that are gently wedged 
down the periodontal ligament (PDL) space in a 
repetitive circumferential fashion.7  In addition to 
minimally invasive luxation, the periotome blade 
severs Sharpey’s fibers that secure the tooth 
within the socket.  Once a majority of Sharpey’s 
fibers have been separated from the root surface,
 Text continues on page 44
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CASE 1

Figure 1c:  Powertome® blade advanced in a ”sweeping” 
fashion.

Figure 1d:  Powertome® blade advanced down PDL.

Figure 1a:  Presurgical radiograph of Case 1. Figure 1b:  Preclinical presentation of Case 1.

Figure 1e:  Rotational movement of root with forceps. Figure 1f:  Atraumatic removal of the tooth.
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CASE 2

Figure 2c:  Powertome® blade advanced down PDL. Figure 2d:  Residual root removed with simple suction.

Figure 2a:  Fractured coronal tooth segment. Figure 2b:  Presurgical clinical presentation of Case 2.

Figure 2e:  Dental implant fixture delivery.
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CASE 3

Figure 3c:  Mandibular incisor removed with rotational 
movement.

Figure 3d:  Immediate dental implant fixture delivery.

Figure 3a:  Powertome® blade advanced down PDL of 
small mandibular incisor.

Figure 3b:  Powertome® blade advanced in a “sweeping” 
fashion.

Figure 3e:  Postsurgical radiograph of Case 3.
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CASE 4

Figure 4c:  Atraumatic extraction of brittle maxillary 
canine.

Figure 4d:  Extracted segments of maxillary canine from 
Case 4.

Figure 4a:  Presurgical clinical presentation of Case 4. Figure 4b:  Powertome® blade advanced down PDL.

Figure 4e:  Immediate dental implant fixture delivery 
(facial view).

Figure 4f:  Immediate dental implant fixture delivery 
(occlusal view).
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CASE 5

Figure 5c:  Powertome® blade advanced down PDL. Figure 5d:  Powertome® blade advanced further down 
PDL.

Figure 5a:  Presurgical radiograph of Case 5. Figure 5b:  Presurgical clinical presentation of Case 5.

Figure 5e:  Extracted roots and tooth fragments from Case 5. Figure 5f:  Note the preservation of gingival and osseous 
structures.
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CASE 6

Figure 6c:  Powertome® blade advanced further down PDL. Figure 6d:  Removal of maxillary molar with forceps.

Figure 6a:  Presurgical clinical presentation of Case 6. Figure 6b:  Powertome® blade advanced down PDL.

Figure 6e:  Extracted roots and tooth fragments from Case 6. Figure 6f:  Note the preservation of gingival and osseous 
structures.
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Figure 7c:  Powertome® blade advanced down PDL of 
additional teeth.

Figure 7d:  Rotational movement allows for simple 
extraction of single rooted tooth.

Figure 7a:  Presurgical clinical presentation of Case 7. Figure 7b:  Powertome® blade advanced down PDL.

Figure 7e:  Additional rotational extractions. Figure 7f:  Note the preservation of gingival and osseous 
structures.

CASE 7
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continued from page 36
rotational movements allow for extraction of the 
tooth with minimal lateral pressure.8  This reduces
potential trauma to adjacent bone and associated 
gingival structures.  Disadvantages of the peri-
otome include provider fatigue and adding a sig-
nificant amount of time to the extraction procedure.

The Powertome® combines the atraumatic 
extraction advantages of the periotome with 
mechanized speed.  The Powertome® is an elec-
tric unit that has a handpiece with a periotome 
blade that is controlled by a foot switch (figure 
8).  The automated periotome blade is controlled 
by a solenoid within the handpiece.  Power out-
put to the handpiece is regulated by the con-
troller box and may be adjusted to 10 different 
power settings.  The Powertome® is operated 
by selecting a power setting on the controller 
unit and inserting the blade into the PDL space.  
User experience indicates that it is often easiest 
to begin interproximally.  After inserting the blade 
into the PDL space, the Powertome® is activated 
via the foot switch.  Keeping the blade parallel 
to the long axis of the tooth, the blade should 
follow the contours of the tooth in a sweeping 
motion, advancing apically in 2-4 millimeter incre-
ments.  During activation of the unit, the Power-
tome® blade advances easily with minimal hand 
pressure yielding much faster and less fatiguing 
results than traditional periotomes.  Following use 
of the Powertome® the tooth in question should 
be gently removed with forceps in a rotational 
fashion.  In some instances, the authors have 
found that simple suction is all that is required 
to remove smaller single rooted teeth.  Multi-
rooted teeth, on the other hand, may require sur-
gical sectioning to convert the tooth into multiple 
“single rooted” teeth.  Prior to sectioning multi-

rooted teeth, it is recommended to use the Pow-
ertome® in the same fashion as applied to single 
rooted teeth.  In some instances, especially in the 
cases of fused or convergent roots, multi-rooted 
teeth may be removed without the need for sec-
tioning.  If the roots are flared, however, section-
ing the tooth into multiple single rooted teeth will 
reduce potential for damage to adjacent bone. 

CONCLUSION
Following the recommended protocol for Pow-
ertome® assisted atraumatic tooth extraction 
as presented in this article, maximum preserva-
tion of the alveolar housing and related gingival 
structures may be achieved.  The multiple cases 
presented in this article demonstrate the effec-
tiveness of the Powertome® for achieving such. ●
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Patients present for extraction of teeth 
for numerous reasons.  Whether teeth 
are being removed in preparation for 

orthodontic therapy, malposition or to elimi-
nate dental disease, the sites require recon-
struction.  Many patients will have restorations 
placed over or adjacent to these areas of recon-
structed bone.  In current times, most will have 

implants inserted in the regenerated bone.  For 
successful maintenance of aesthetic implant-
supported restorations, maximal volume in the 
restored site containing vital bone with kerati-
nized tissue will enable the surgical/restorative 
team to design functional and aesthetic restora-
tions.  In this manner, the patients are returned 
to an ideal state, maintainable for many years.

Enhancing Extraction  
Socket Therapy
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INTRODUCTION
Before a tooth or multiple teeth are extracted, a 
determination should be made regarding hard 
and soft tissue volume in the area.  Periodon-
tally involved teeth are typically missing support-
ing bone which must be replaced at the time of 
extraction.  The roots of the teeth also take up 
space which must be filled in with vital bone to 
enable osseointegration.  Determination of the 
combined volume of these two defects and if/
where there may be missing walls will assist the 
surgeon at the time of extraction.  In the aes-
thetic zone, forced eruption may be incorporated 
into the treatment plan.1  This technique utilizes 
orthodontic forces to augment, non-surgically, 
both the alveolar bone and keratinized tissue.  
In this manner, extraction sites can be dimin-
ished in volume prior to removal of the tooth.

More often, patients present for extraction 
without the luxury of time on the side of the den-
tal team.  In many instances, patients require the 
removal of a tooth or teeth and do not have the 
ability to wait 3 to 6 months for forced eruption to 
regenerate gingiva and bone.  In these cases, bone 
and the surrounding soft tissue have to be recon-
structed in one or more procedures at the time of 
extraction.  This is accomplished by a combination 
of bone replacement graft materials, barriers, and 
in some cases, growth enhancing factors as well.

Previous studies have documented the pres-
ervation of alveolar volume utilizing various graft 
materials.2,3  These papers demonstrate that plac-
ing a biocompatible material will minimize the 
decrease in socket dimensions after the proce-
dure.  Although the height and width of the remain-
ing bone are not significantly altered by using this 
type of material, the histologic appearance in 
the socket is different than native alveolar bone.4

The materials documented in this case series 
have been shown in human and animal studies to 
be completely resorbable in the time normally used 
between tooth extraction and delayed implant 
placement, 4 – 6 months.   The synthetic beta-
tricalcium phosphate (ß-TCP) has no incidence of 
disease transmission and, as a salt, is dissolved 
rather than depending on the action of osteo-
clasts to resorb it.5  The material has been shown 
to be equivalent in resorption and vital bone for-
mation to autogenous bone in maxillary sinus aug-
mentation.5  Calcium sulfate has been used as a 
bone replacement graft and/or graft enhancer for 
100 years.6,7  This material as well is both syn-
thetic and fully resorbable.   The purpose of this 
article is to demonstrate the use of ß-TCP alone 
or in combination with calcium sulfate as predict-
able materials for maintenance and/or enhance-
ment of bone volume after tooth extraction.  

MATERIALS AND METHODS
Three cases are presented in which extraction 
sites and their associated defects were treated 
with ß-TCP (figure 1).  After adequate healing 
time, bone cores were harvested from the surgi-
cal sites at the time of dental implant placement. 
The trephines containing the bone were fixed in 
10% neutral buffered formalin.  Upon receipt in 
the Hard Tissue Research Laboratory at the Uni-
versity of Minnesota Dental School, the speci-
mens were immediately dehydrated with a graded 
series of alcohols for nine days.  After dehydration, 
the specimens were infiltrated with a light-curing 
embedding resin (Technovit 7200 VLC, Kulzer, 
Wehrheim, Germany).  Following twenty days of 
infiltration with constant shaking at normal atmo-
spheric pressure, the specimens were embedded 
and polymerized by 450 nm light with the tem-
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perature of the specimens never exceeding 40°C.  
The specimens were then prepared to by the cut-
ting/grinding method of Donath.8,9  The specimens 
were cut to a thickness of 150 µm on an EXAKT 
cutting/grinding system (EXAKT Technologies, 
Oklahoma City, USA).  The slides were then pol-
ished to a thickness of 45 µm using the EXAKT 
microgrinding system followed by alumina polish-
ing paste and stained with Stevenel’s blue and Van 
Gieson’s picro fuchsin.  Following histologic prepa-
ration, the cores were evaluated morphometrically.  
All the cores were digitized at the same magnifica-
tion using a Zeis Axiolab microscope and a Nikon 
Coolpix 4500 digital camera.  Histomorphometric 
measurements were completed using a combina-
tion of Adobe PhotoShop (Adobe Systems, Inc.) 
and the public domain NIH Image program (devel-
oped at the U.S. National Institutes of Health 
and available on the Internet at http://rsb.info.nih.
gov/nih-image/).  At least two slides of each core 
were evaluated.  Parameters evaluated were total 
area of the core, percentage of new bone forma-
tion, and percentage of residual graft material.

CASE REPORTS
Case 1
After a second course of antibiotics prescribed 
by another dentist, this patient presented to for 
definitive therapy around tooth #30.  She had 
a history of pain and swelling on the tooth that 
had endodontic therapy but was never restored 
with a crown.  When a radiograph was taken of 
the lower right first molar, it was apparent that 
there was significant bone loss in the furca-
tion (figure 2).  Clinical inspection of the tooth 
revealed a vertical fracture through the remain-
ing coronal portion of the tooth (figure 3).    

After administration of local anesthesia, the 
tooth was sectioned and the individual roots 
extracted.  Minor flap elevation enabled com-
plete debridement of the area and visualization 
of the sites where the residual buccal plate was 
very thin (figure 4).  To prevent site collapse 
and to enable the possibility of future implant 
placement, the site was grafted with Cera-
sorb® M (Riemser Inc., Research Triangle Park, 
North Carolina, USA) mixed with the patient’s 

Figure 1:  Scanning electron micrograph showing the 
surface macro and microporosities of β-TCP alloplast.

Figure 2:  Case 1 presurgical radiograph.
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own blood (figures 5,6).   Combining the graft 
particles with blood from the site enabled the 
mixture to handle like a gel or putty and kept 
the material where it was placed in the socket 
without washing out during the procedure.  To 
enhance guided bone formation in the defect, 
the graft was covered by a resorbable barrier 
(EpiGuide®, Riemser Inc., Research Triangle 
Park, North Carolina, USA).  This three layer 
synthetic membrane has the ability to main-
tain its’ own shape and allow fluid transfer to 

the graft beneath it.  A recent study comparing 
resorbable barriers has demonstrated that Epi-
guide® has one of the best abilities to facilitate 
early osteoblast cell attachment, ideal for pro-
moting maximal bone formation in an extraction 
socket.10  The area was closed with sutures, 
but primary closure was not obtained (figure 7).  
By the three month postoperative visit, the tis-
sues had fully keratinized and radiographic evi-
dence of bone fill was apparent (figures 8,9).  

Figure 3:  C ase 1 presurgical presentation. Figure 4:  Case 1 atraumatic extraction with maximum 
osseous preservation.
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Figure 8:  Note full soft tissue closure and keratinization of 
the surgical site in Case 1.

Figure 5:  β-TCP alloplast mixed with patient’s blood.

Figure 6:  Extraction site grafted with β-TCP.  Note 
resorbable membrane.

Figure 7:  Case 1 surgical closure.  Note that full primary 
closure was not obtained and portions of the resorbable 
membrane are visible.
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Case 2
This patient presented with pain in a maxil-
lary molar tooth.  Though the tooth was vital, 
inspection revealed a complete vertical fracture 
through the central portion of the tooth incor-
porating the distobuccal root (figure 10).  To 
minimize trauma to the alveolar bone, the tooth 
was sectioned and the other roots extracted uti-
lizing Piezosurgery (Mectron, Verona, IT).  Pre-
vious papers have shown the effectiveness of 
this type of instrument as an aid to numerous 
types of oral surgical procedures.11  The tooth 
was extracted with minimal trauma to the bone 
and surrounding soft tissue (figure 11).  Eleva-
tion of a full thickness flap was only needed for 
access to and debridement of the defect on the 
mesiobuccal region.  After careful debridement, 
the graft material (Cerasorb M) was mixed with 
a calcium sulfate containing a methylcellulose 
binder (CalMatrix, Keystone Dental, Boston, 
MA).  This mixture was utilized to give more of 
a putty-like consistency (figure 12), enabling 
maximal volume preservation in the mesiobuc-

cal region.   The addition of calcium sulfate to 
the graft material has also been shown in other 
studies to enhance vital bone formation and 
turnover of the graft material to vital bone.12  A 
recent paper has shown more complete heal-
ing when calcium sulfate has been added to 
ß-TCP.14  In this animal study, better bone was 
formed and the bone fill was to a higher level 
coronally compared to sites grafted without 
the extra graft additive.  For complete graft 
containment and to further enhance healing, 

Figure 9:  Radiographic evidence of bone fill in Case 1 at 3 
months after surgery.

Figure 10:  Case 2 presurgical presentation.
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a calcium sulfate barrier (Bone Gen, Ortho-
gen, NJ) was placed over the coronal por-
tion of the graft (figure 13).  The flaps were 
closed, but primary closure was not obtained 
and sutures were placed (figure 14).  An imme-
diate postsurgical radiograph demonstrated 
alloplastic fill of the extraction site (figure 15).  

Over the next two months, the soft tis-
sues fully granulated over the calcium sulfate 
barrier and closed the coronal portion of the 

socket (figure 16).  Six months after extrac-
tion and grafting, the site was opened.  Clinical 
evaluation revealed an absence of graft par-
ticles, but full volume and width reconstruction 
from the surgical procedure (figures 17,18).  A 
one-stage dental implant was placed with an 
osteotome technique to facilitate the place-
ment of a longer implant and to enable better 
stabilization at the sinus floor.  A 5 year post-
surgical radiograph is presented in figure 19. 

Figure 11:  Case 2 atraumatic extraction with maximum 
osseous preservation.

Figure 12:  β-TCP and calcium sulfate mixture.  Note 
cohesiveness.
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Figure 13:  Extraction site grafted with β-TCP and covered 
with calcium sulfate barrier.

Figure 14:  Case 2 surgical closure.  Note that full primary 
closure was not obtained and portions of the resorbable 
barrier are visible.

Figure 15: (right)  
Immediate postsurgical radiograph  

demonstrating alloplastic fill of the extraction site.

Figure 18: (bottom right center)  
Case 2 radiographic presentation  

at 6 months after surgery.  Note bone fill.

Figure 19:  (bottom far right)  
5 year follow up radiograph of Case 2.
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Figure 16:  Note full soft tissue closure and keratinization 
of the surgical site in Case 2.

Figure 17:  Case 2 clinical presentation at 6 months after 
surgery.  Note bone fill.
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Case 3
This patient presented with a failing restoration 
on a mandibular right first molar tooth (figures 
20, 21).  Upon evaluation, the tooth was deemed 
to be non-restorable and atraumatically extracted 
(figure 22).  After debridement of the socket, 
the site was grafted with a mixture of blood from 
the site and a pure phase, beta-tricalcium phos-
phate (Cerasorb M) to ideal contour (figure 23).  
The graft material was covered with a resorb-
able collagen membrane and the flaps closed.  

The site was followed radiographically, 
observing resorption of the graft particles and 
concomitant vital bone formation in the site (fig-
ure 24).  Six months after the extraction, the site 
was opened for placement of a dental implant.   
No graft particles were evident on visual inspec-
tion of the site.  After retrieving a core of the 
regenerated material for histologic analysis, the 
implant was placed.   The alveolar ridge vol-
ume was sufficient to enable placement of a 
wide body, wide neck one stage dental implant 
that was fully stable at insertion (figure 25).

Figure 20:  Case 3 presurgical radiograph. Figure 21:  Case 3 presurgical presentation following 
crown removal.

Figure 22:  Case 3 atraumatic extraction with maximum 
osseous preservation.



The Journal of Implant & Advanced Clinical Dentistry    •   57

Horowitz et al 

Figure 23:  Extraction site grafted with β-TCP.  Note 
resorbable membrane.

Figure 24:  Case 3 radiographic presentation at 6 months 
after surgery.  Note bone fill.

Figure 25:  Case 3 radiograph at 14 months after implant 
delivery.

All Cases
Dental implant fixtures were delivered in all cases.  
At the appropriate time after implant placement, 
restorative procedures were performed.  The 
implants were restored with cemented ceramo-
metal restorations to return the patients to ideal 
form and function.  Alveolar crestal height was 
followed radiographically from the time of extrac-
tion through placement of final restoration to 
assist in determination of stability of the crestal 

attachment apparatus.  In all cases, there has 
been no loss of alveolar bone from the crestal 
region over the time frame studied (1-5 years).  
There has also been no change in the level of the 
facial gingival margin over the same time period.

 CONCLUSIONS
The techniques of extraction and simultaneous 
graft and barrier placement presented in this 
article are very predictable for restoring volume 
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Figure 26:  Low power H&E photomicrograph from case 2.  
Note vital bone and lack of alloplast.

Figure 27:  Low power H&E photomicrograph from case 3.  
Note vital bone and lack of alloplast.

of the alveolar ridge.  When resorbable barri-
ers are utilized to cover the graft, certain materi-
als can be safely left partially exposed to the oral 
environment.  The cases shown in this report 
demonstrated this principle with various mate-
rials.  If primary closure cannot be maintained 
leaving a large area exposed, or is not desired, 
the surgeon may benefit by the placement of 
a dense PTFE barrier over the grafted site.15,16  

Synthetic graft materials are advantageous in 
their ability to be used in any country around the 
world.  The same is not true for all products of 
human and/or animal origin.  Patients must make 
informed decisions on the materials that surgeons 
place with respect to the origin of these products 
and their expected biologic results.  In the cases 
shown in this paper, vital bone was formed in all 
re-entered, regenerated sites.   In the maxillary 
molar site, 32% vital bone was formed and only 
8% residual graft was left (figure 26).  In the man-
dibular molar site, 51% vital bone resulted with 
less than 1% remaining bone replacement graft 

material (figure 27).  This is in contrast to stud-
ies with bovine graft materials where anywhere 
from 25-35% residual graft has been shown.17 

The predictable formation of vital bone 
in the treated extraction sockets of this and 
other studies has led to 100% success rates 
in implant placement and loading.18  Addi-
tionally, this bone has maintained radio-
graphic integrity and enabled support of 
keratinized tissue with no dimensional altera-
tions over time.  Additional studies are needed 
comparing vital bone formation in sock-
ets and in maxillary sinus augmentation with 
ß-TCP compared to other graft materials. ●
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Background: Among the dental consumer 
population, dental implants are an increasingly 
popular option for replacing teeth and restor-
ing function.  Since implants became a common 
modality, assessments of their success have 
included improved appearance, restored ability 
to eat, and longevity of placement.  By and large, 
the most appealing appearance drives the choice 
of dental implants for the patient.  However, 
patients and dentists should be aware of pos-
sible complications that could affect the patient’s 
oral and systemic health, even when excellent 
esthetic results are achieved.  This article dem-
onstrates an excellent esthetic result even with 
the presence excess subgingival cement fol-
lowing placement of a fixed prosthesis associ-
ated with no clinical signs of inflammation but 
with radiographic signs of peri-implant disease.

Methods: Three healthy females sought tooth 
replacement with dental implants.  There were 
no contraindications for the placement of den-
tal implants and proper surgical protocols were 
followed as specified by the implant manufac-
turer.  The implants were restored three and one 
half months post surgery with a cemented crown.  

Three different restorative dentists were utilized 
for the three patients.  Occlusal evaluations and 
adjustments were performed for each patient along 
with proper home care instructions as needed. 

Results:   The first recall visit showed no clini-
cal signs of inflammation and all patients reported 
no discomfort, bleeding during routine home 
care procedures, normal function and accept-
able esthetics.  A radiograph was taken on each 
patient.  Radiographic bone loss was noted 
on the mesial or distal coronal portion of the 
implant body.  Mucogingival flaps were elevated 
on each implant and subgingival dental cement 
was noted on the three dental implants.  The 
cements were not visible on the radiographs.
 
Conclusion: When restoring dental implants, 
the restorative dentist must exert extreme care to 
remove all dental cement about the implant body.  
In the cases presented in this report, although the 
restorations displayed acceptable esthetics and 
normal function with no clinical signs of inflamma-
tion or patient discomfort, excess cement appeared 
to create a localized inflammatory response that 
resulted in bone loss about the dental implants.

Excess Cement  
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INTRODUCTION
Among the dental consumer population, dental 
implants are an increasingly popular option for 
replacing teeth and restoring function from the 
missing teeth.  Since implants became a com-
mon modality, assessments of their success have 
included improved appearance, restored abil-
ity to eat, and longevity of placement and main-
taining a healthy environment.  By and large, 
appealing appearance drives the choice of den-
tal implants for the patient.   However, patients 
and dentists should be aware of possible com-
plications that could affect the patient’s oral and 
systemic health, even when excellent esthetic 
results are achieved.  Local inflammation associ-
ated with teeth and dental implants is a signifi-
cant clinical phenomenon and may pose systemic 
concerns through the inflammatory response of 
the host.   The occurrence of infection, inflamma-
tion, and bone loss about teeth and implants will 
often compromise long-term prognosis, esthet-
ics, function, oral health, and, if extensive, will 
ultimately lead to tooth and implant failure.1-4  

Some researchers and implant companies 
have indicated the crestal bone loss around den-
tal implants is a normal occurrence.  Local bone 
loss about teeth and dental implants is the result 
of inflammation.  Gingivitis and periodontitis are 
both caused by a diverse population of oral bacte-
ria with similarities of microbial populations exist-
ing between implants and natural teeth.  Many 
of the same periodontal pathologic bacteria 
have been isolated from implants, thus conclud-
ing that Periodontitis and Peri-Implantitis are one 
in the same5 and may have systemic concerns. 

Implant supported restorations may be retained 
by either dental retrievable screws or cements.6,7  
Attaching the restoration to the implant body with 

a screw may have problems including loosen-
ing of the screw, fracture of the screw, esthetic 
concerns, increased cost, and a complex res-
toration.8-10  Utilizing dental cements may allevi-
ate most of these problems.11  Applying dental 
cements on the abutment of dental implant resto-
rations is much the same as crown restorations on 
natural teeth.  Little information has been provided 
in the literature regarding the potential problems of 
excess cement being retained subgingivally about 
dental implants after the completion of the res-
toration.12-14  This report documents three cases 
illustrating complications that may arise following 
the cementation of dental crowns on osseointe-
grated dental implants.  One possible problem 
appears to be the inflammatory response as cre-
ated by not removing excess subgingival cement.

       
MATERIALS AND METHODS

Three healthy partially edentulous patients aged 
36 to 56 years were evaluated after the place-
ment of dental implants and the final cementation 
of dental prostheses.  All patients were in good 
health and had no contraindications for the place-
ment of dental implants.  Following completion of 
oral hygiene evaluation, oral hygiene instructions, 
and necessary periodontal therapy, one dental 
implant was placed in each patient according to 
the manufacturer’s protocol.  All three patients 
were allowed to heal for a minimum of 3½ months 
to a maximum of 4 ½ months after implant place-
ment.  After implant placement, a second surgical 
procedure was performed to expose the implants 
to the oral environment for prosthetic connec-
tion.  During the second stage surgery, no bone 
loss was noted at the about the neck of any of the 
implants.  Oral hygiene instruction was reviewed 
with each patient before and after implant place-
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ment and at the second surgical procedure.  There 
were no complications following the first and sec-
ond surgeries and all three patients healed as 
anticipated.  Radiographs were taken prior to 
implant placement and 3½ months after implant 
placement.  All radiographs showed no bone loss.  
After healing of the second surgery, the soft tis-
sues appeared normal in color, texture, form, 
and the patients reported little to no discomfort.  

The patients were referred back to the restor-
ative dentist for the completion of the restor-
ative procedures.  The cements were selected 
by each individual restorative dentist as to their 
preference and were used according to the 
manufacturer’s specifications.  After cementa-
tion of the prosthesis, the restorative dentists 
attempted to remove excess cement about 
the abutment/prosthesis in the usual fashion.  

Six months following the prosthetic procedures, 
the soft tissues about the implants appeared nor-
mal in color, texture, and form (figure 1) and all 
patients reported no discomfort.  Upon probing 
with a periodontal probe (Williams markings), the 

pocket depths ranged from 6 to 7 mm in depth 
and there were no bleeding points.  Radiographs 
revealed bone loss on the mesial or distal of each 
implant being evaluated (figure 2).  The pocket 
depths were noted on the same side as the radio-
graphic bone loss.  Mucoperiosteal flaps were 
elevated about each implant (figures 3,4).  Den-
tal cement was noted at the most coronal area of 
each implant that showed radiographic bone loss.  
On one of the patents, the bone loss so severe 
the implant was removed while removing the gran-
ulation tissue and the excess cement (figure 5).  

To verify the identity of the material, a biopsy 
was taken from one of the patients and submit-
ted to the oral pathology department at the Uni-
versity of Missouri at Kansas City for histological, 
scanning electron microscopy (SEM), Secondary 
Electron Imaging, and Electron Dispersion X-ray 
Analysis (EDS) evaluations.  Four particles of a 
solid hardened material were chipped from the 
implant abutment/prosthesis interface and placed 
in a 10% neutral buffered formalin solution.  A soft 
tissue biopsy consisting of gingiva and granula-

Figure 1:  Six months after prosthetic procedures, note the 
soft tissues about the implants appearing normal in color, 
texture, and form.  

Figure 2:  Radiograph revealed bone loss on the mesial of 
the implant being evaluated.  No cement was noted on the 
radiograph.
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tion tissue was procured circumferentially from 
around the implant prior to removal of the implant 
from the alveolus (figure 5).  The soft tissue biopsy 
was also placed in a 10% neutral buffered for-
malin solution and later processed for routine 
light microscopy, i.e., sectioned at 7µm thickness 
and stained with hematoxylin and eosin (H & E).

Following fixation in the buffered formalin 
solution, the solid particles were washed in ice-

cold 0.1 M cacodylate buffer at pH 7.4 for three 
cycles of 2 hours each.  The specimens were 
then allowed to dry and dehydrate in a dissector 
for 24 hours.  Following drying/dehydration the 
specimens were affixed to aluminum stubs and 
sputtered coated with a carbon film.  The coated 
specimens were then examined with the aid of a 
Philips field emission SEM (model XL-30 ESEM-
FEI, Philips Electronic Instruments, Inc., Mahwah, 
NJ, USA).  In addition to routine morphology, the 
particles were examined by:  1) x-ray microanaly-
sis using electron dispersive x-ray spectroscopy 
(a.k.a. EDS; Bruker AXS Microanalysis, Ewing, NJ, 
USA); 2) secondary electron imaging; and 3) x-ray 
mapping, the latter two procedures using 15 kV 
accelerating voltage at a 10 mm working distance.

RESULTS
Soft Tissue Light Microscopy
Hematoxylin and Eosin (H&E) stained soft tissue 
sections revealed a moderately dense fibrosis sur-
rounding numerous embedded foreign material 
(figure 6).  The connective tissues were infiltrated 

Figure 3:  Excess cement was noted about the apical 
portion of the prosthetic margin.

Figure 4:  Excess cement was noted about the apical 
portion of the prosthetic margin.

Figure 5:  Implant as shown in figure 1 was lost during the 
removal of the excess cement about the apical portion of 
the prosthetic margin and on the implant body.
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by chronic inflammatory cells dominated by lym-
phocytes and plasma cells.  The foreign material 
was particulate and presented two different stain-
ing affinities.  There were particles that exhibited 
an overt affinity for hematoxylin, resulting in a deep 
purple staining pattern while other particles exhib-
ited a slight affinity for the hematoxylin (figure 7) 
that resulted in a faint purple-pink staining pattern.  
Lastly, isolated islands of embedded microbial 
biofilm were noted near the tissue surface adja-
cent to the presumed peri-implant pocket area.  

SEM and Secondary Electron Imaging
All particles were characterized by a relatively 
amorphous surface topography.  Under routine 
SEM examination, the surface appeared rela-
tively smooth except for the presence of localized 
deposits of loosened debris.  The primary sur-

face features were induced craze lines (crack-
ing), a result of the dehydration process.  There 
was no evidence of soft tissue adherence (figures 
8,9).  Secondary electron imaging of the same 
specimen revealed a more roughened and irreg-
ular surface topography.  However, both routine 
SEM and secondary electron imaging provided 
sufficient morphologic evidence to allow differ-
entiation of the material from tooth root or bone.  

Electron Dispersion X-ray Analysis (EDS)
The EDS scan of the particle surface showed 
peaks of varying intensities conforming to 
the following elements: low peaks for sodium 
and potassium; moderate peaks for car-
bon and sulfur; moderately high peaks for 
oxygen, calcium, aluminum, and phospho-
rus; and a high peak for silicon (figure 10).

Figure 6:  H & E stained section from the soft tissue biopsy 
embedded particles of solid material that are heavily 
hematoxylinophilic (arrow) adjacent to other solid particles 
that exhibit a mixed eosinophilia and low affinity for 
hematoxylin (forked arrow).  The blue-purple area in the 
upper center of the specimen represents an impacted mass 
of bacteria (star).  Note the extensive fibrosis surrounding 
the solid particles.  Original magnification of 100x.

Figure 7:  Higher magnification of area of interest from 
figure 6 showing the amorphous structure of the solid 
particles.  Again, note the fibrosis with an interspersed 
infiltrate of chronic inflammatory cells.  Original 
magnification of 200x.
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Figure 8:  Routine SEM of solid particle removed from the 
implant collar/prosthetic abutment interface.  Surface 
features consisted of dehydration induced crazing and 
loosened debris.  Bar = 500 µm at an original magnification 
of 40x.

Figure 9:  Secondary electron image of same specimen 
shown in figure 8 indicating a more undulating and 
roughened surface topography than can be seen using 
routine SEM imaging techniques.  Bar = 500 µm at an 
original magnification of 40x.

Figure 10:  EDS scan of surface of specimen pictured in figures 8 & 9 showing peaks that identify the presence of the 
following elements (left to right):  carbon, calcium, oxygen, sodium, aluminum, silicon, phosphorus, sulfur, potassium, and a 
second calcium peak.
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X-ray Mapping
X-ray mapping confirmed the EDS observa-
tions by revealing a consistently uniform and 
regular pattern of distribution of calcium, phos-
phorus, silicon, aluminum and sulfur (figure 
11) on the surfaces of the various particles.

DISCUSSION
The surgical dentists and three restorative den-
tists involved with these cases had extensive 
implant experience.  The restorative dentists 
were surprised to see the amount of bone loss 
as indicated by the radiographs at the six month 

appointment.  All three dentists stated they had 
no indication the bone loss was occurring or 
the etiology of the bone loss prior to viewing the 
radiographs.  After advising the patients of the 
bone loss about the implants, the patients agreed 
to exploratory surgery to determine the cause 
of bone loss to correct the problem, if possible.  
During the exploratory surgery on all 3 implant 
cases, excess cement was noted about the api-
cal portion of the prosthetic margins (figures 3-5). 

Histologic evaluation of the biopsy sample 
revealed solid globular masses, surrounded by 
fibrosis and a mononuclear inflammatory cell 

Figure 11:   X-ray mapping of the surface of the same specimen shown in Figures 8 & 9.  Note the uniform distribution of 
calcium (Ca K), phosphorus (P K), aluminum (Al k), silicon (Si K), and sulfur (S K).  The last image is a routine SEM to show the 
surface morphology that corresponds to the location and distribution of the various elements.
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infiltrate consistent with a low-grade chronic 
inflammation.  Both the morphology and multiple 
staining intensities were consistent with residual 
dental cement.  Interestingly, the biopsy exhib-
ited several areas of embedded masses of bac-
teria as well.  The overall impression suggests 
the high probability of residual cement and bac-
terial biofilm having been forced into adjacent 
gingival tissues during instrumentation of the 
peri-implant sulcus and/or periodontal pocket. 

When viewed collectively, the various meth-
ods used to examine the hard particles confirm 
the presence of a non-biologic material, most 
likely residual dental cement.  Routine and sec-
ondary electron imaging were used to provide 
high-resolution images of the surface morphol-
ogy to rule out biologic origins that might include 
bone or residual tooth structure (figures 8,9).  
Furthermore, the morphology appears inconsis-
tent with synthetic bone grafting material, such 
as hydroxyapatite granules or bioactive glass.

EDS is an analytical technique used for 
the qualitative elemental analysis or chemical 
characterization of a sample (figure 10).  The 
high silicon peak, when coupled with the pres-
ence of aluminum, is conclusive evidence that 
the specimen was of non-biologic origins.  The 
uniform distribution of the silicon and alumi-
num within the specimen, as shown by the 
x-ray mapping technique (figure 11), is further 
support for the presence of dental cement.  

CONCLUSION
This limited study demonstrates that dentists 
should be aware of the potential problems with 
cementing permanent restorations with subgingi-
val margins on dental implants.  Residual subgin-
gival cement appears to establish inflammatory 

conditions that resorb bone about the dental 
implants.  It is recommended that clinicians uti-
lize radiopaque cement to allow for radiographic 
visualization before dismissing the patient. ●
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Background: Crown lengthening is one of the 
many tools that clinicians can utilize to promote a 
healthy periodontal and restorative inter-relation-
ship. It is a surgical procedure aimed at increas-
ing the amount of supragingival tooth structure 
for the maintenance of the biologic width and 
also for the retention of restorations. An ade-
quate biologic width is important in maintaining 
periodontal health and ensuring long-term stabil-
ity and success of restorations and prostheses. 

Methods: After a full thickness mucoperiosteal 
flap is reflected atraumatically, the bone and root 
surfaces are debrided. The crown preparation is 
finalized ensuring that there is a minimum dis-
tance of 3mm between the final restorative mar-
gin and the alveolar bone crest. A provisional 
restoration is placed to protect the exposed 

tooth structure and promote soft tissue healing.

Results: This proposed technique offers 
increased accessibility for accurate determi-
nation of the location of the final crown margin 
and its precise preparation. Thus, saving chair 
time. A provisional crown, which restores func-
tion and esthetics, is provided to the patient 
for added comfort and satisfaction. It also 
protects the weakened tooth structure from 
mechanical and/or chemical insults that can 
potentially fracture it during the healing period.

Conclusions: Therefore, this paper aims to 
introduce clinicians to a technique, which 
simplifies the process of restorative ther-
apy by combining the surgical crown length-
ening with immediate provisionalization.

Crown Lengthening with  
Immediate Provisionalization
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IntRODuCtIOn
The role of a Periodontist has been to preserve 
the natural dentition in optimal form and function. 
However, with the increasing popularity of implant 
therapy, maintenance of the natural dentition has 
become even more challenging.  Fortunately, more 
clinicians are utilizing techniques such as crown 
lengthening1,2 to overcome challenging situations 
like inadequate ferrule3 and the presence of subgin-
gival caries to enhance the prognosis of the tooth. 

As defined by the Glossary of Periodontal 
Terms in 2001, crown lengthening is “a surgi-
cal procedure designed to increase the extent 
of the supragingival tooth structure for restor-
ative or esthetic purposes by apically positioning 
the gingival margin, removing supporting bone, 
or both.  It may be accomplished by orthodontic 
tooth movement.”4  With this specific procedure, 
the clinician will be able to fabricate an ideal res-
toration through gaining sound tooth structure 
above the alveolar crest level, achieving ade-
quate retention and resistance form for crown 
fabrication, removing subgingival caries, and 
identifying the extent of a fracture or crack line. 

Surgical crown lengthening can be catego-

rized into 2 main forms – restorative or esthetic 
crown lengthening. In both forms, the biological 
goal is to achieve periodontal health by maintain-
ing the biologic width.  This concept stems from 
the human histological study conducted by Gar-
giulo and co-workers in 1961.5  They described 
the combined length of epithelial attachment 
(mean 0.97mm) and connective tissue attach-
ment (mean 1.07mm) as the biologic width (mean 
2.04mm). As the dimensions stated in the article 
are mean values, it may be prudent to do bone 
sounding for each patient in order to get a more 
accurate reading.  Conservation of the biologic 
width is important because its violation will lead 
to a disruption in the hermetic seal around the 
tooth and an invasion of bacteria and their toxic 
byproducts into the periodontium.  This results 
in the formation of an inflammatory lesion with a 
concomitant loss of connective tissue attachment 
and apical migration of the junctional epithelium.6,7

Numerous techniques have been introduced 
to maintain the biologic width around a tooth for 
increased periodontal health.8  These techniques 
include gingivectomy, apically positioned flaps 
with or without osseous surgery, and orthodon-

Table 1:  Potential Drawbacks of Conventional Crown Lengthening Procedure 

 1. Re-violation of the biologic width during tooth preparation

 2.  Increased risk of fractures or cracks occurring in the weakened tooth structure during  
the healing period

 3. Contamination of the existing tooth structures with loss of the temporary restoration

 4. Reduction in esthetics which creates social and psychological stress for the patient

 5. Reduction in masticatory function
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tic forced eruption.9,10 Conventional restorative 
crown lengthening involves the reflection of a full 
thickness mucoperiosteal flap, degranulation, root 
planning, osseous recontouring to create biologic 
width, apical positioning of the flaps, suturing, 
placement of a periodontal dressing, and suture 
removal 7 – 10 days post-surgically.11  Healing 
of the wound site depends primarily on the extent 
of the surgical procedure.  In soft tissue surgery, 
such as gingivoplasty or gingivectomy, connec-
tive tissue takes 4 – 6 weeks to mature.7,8  In flap 
procedures e.g. apically positioned flap, total tis-
sue maturation and functional orientation takes 4 
– 6 months to complete.12  When osseous recon-
touring is involved, a longer healing time of 6 – 8 
months is needed for complete bone maturation.13  
This is of significant importance in the aesthetic 

zone such as the maxillary anterior teeth.  This is 
because healing of the soft and hard tissues must 
be completed before the level of the free gingival 
margins can be accurately determined.  The crown 
preparation will be finalized just before the final 
impression is taken.  In this way, margins of the 
restorations can be established slightly subgingival 
for a more aesthetic result.  Therefore, depending 
on the extent of the crown lengthening procedure, 
the final impression of the crown preparation will 
be taken 6 – 8 months later if bone is removed,14 
10 – 12 weeks later if bone is exposed, and 
6 – 8 weeks later if only soft tissue is removed. 

Although the conventional crown lengthening 
procedure is adequate in routine dental practices, 
it suffers from several drawbacks summarized in 
Table 1.  In an attempt to overcome these poten-

Table 2:  Indications for Crown Lengthening Procedure 

 1. Periodontal considerations

  i. To maintain biologic width

 2. Restorative considerations

  i. To increase retention and resistance form of crown preparations

  ii. To correct occlusal plane

  iii. To create adequate ferrule effect in endodontically treated teeth

  iv. To expose subgingival preparation margins, carious lesions, restorations, root resorptions, 
   perforations or fractures

 3. Esthetic considerations

  i. To correct gummy smiles (altered passive eruption)

  ii. To correct gingival overgrowth
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tial difficulties, this paper aims to introduce a new 
crown lengthening technique that combines both 
restorative and periodontal considerations at the 
time of surgery.  This technique is designed to 
shorten overall treatment time, to provide enhanced 
esthetics, function and comfort, to protect the 
weakened tooth structure, to create a sufficient 
biologic width of 2 – 3mm for long-term stability 
of the tissues, and to increase incorporation of 
crown lengthening procedures in clinical practice.5 

Crown Lengthening with Immediate 
Provisionalisation technique
In order to achieve successful and predict-
able treatment outcomes, case selection is cru-
cial.  Crown lengthening is mainly indicated for 
periodontal, restorative or esthetic reasons as 
summarized in Table 2.15  However, in situations 
where there is an unfavorable crown-root ratio, 
mobility, esthetic concerns, or risk of compro-
mising the adjacent structure (Table 3), crown 
lengthening is not the appropriate therapy.

Besides determining the aim of the procedure, 
presurgical clinical and radiographic assessments 
of the tooth and/or teeth of concern consider all 
factors that can possibly influence the treatment 

outcome.  Some of these considerations are the 
strategic value of the tooth, apical extension of 
subgingival carious lesions, fracture extent, and 
the relationship between the biologic width and 
an acceptable crown-root ratio.  These influencing 
factors, which are summarized in Table 4, not only 
influence the treatment outcome but also dictate 
the decision to keep or extract the tooth of concern. 

This technique can be summarized into 
eight stages, namely incision design, flap reflec-
tion, root surface preparation, tooth prepara-
tion, impression, suturing, provisionalization, 
and placement of a periodontal dressing. 

Following the principles of osseous surgery 
as proposed by Oschenbein,16 a reverse bevel 
incision is placed after considering the probing 
pocket depth of the tooth/teeth, width of kerati-
nized gingiva, location of furcation, and potential 
of flap mobilization in the area of concern.  Due 
to the elasticity of the facial and lingual flaps, 
the position of the incision should avoid fur-
cation exposure while retaining a minimum of 
2mm of keratinized gingiva.17,18  However, on 
the palatal side, a resective approach is advo-
cated because the palatal tissue is thicker and 
immobile.  Thus, the incision should remove half 
to two-thirds of the pocket depth to facilitate 
pocket reduction and exposure of tooth structure.

In order to gain access to the bone and root 
surfaces, a full thickness mucoperiosteal flap is 
reflected atraumatically using either a Buser eleva-
tor (Hu-Friedy, Chicago, IL) or a No. 7 wax spatula.  
The bone and root surfaces are carefully debrided 
using curettes, ultrasonic scalers, back action chis-
els and, Neumyer’s bur (Brasseler, Savannah, GA) 
on a slow speed handpiece.  This procedure not 
only removes all granulation tissue, it also achieves 
hemostasis so that the distance from the cemento-

Table 3:  Contraindications for  
Crown Lengthening Procedure

 

 1. Unfavorable crown-root ratio

 2. Mobility

 3.  Possibility of compromising the  
support of the adjacent dentition

 4. Esthetic areas
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enamel junction or the restoration margin to the 
alveolar bone crest can be accurately determined.

The crown preparation should be finalized 
at this stage due to better access of the prep-
aration margin.  A minimum distance of 3mm 
between the final restorative margin and the 
alveolar bone crest is necessary to ensure the 
preservation of the biologic width.19,20  This can 
be achieved with minimal damage to surrounding 
structures by using an end-cutting bur labeled 
with a 3mm mark on the bur shank (Brasseler, 
Savannah, GA).  In endodontic ally treated teeth, 
an additional 1.5 – 2mm is required to create a 
ferrule.  The ferrule is a 360° metal crown col-
lar surrounding 1.5mm of parallel walls of dentin 
that extends coronals to the shoulder margins 
of the preparation.3  Having an adequate fer-
rule increases the resistance form of the crown 
restoration, hence preventing its failure.21  If a 
cast post and core is needed, the clinician can 
fabricate the impression of the post space prep-

aration at the same visit.  The surgical site is 
subsequently closed passively with either a con-
tinuous sling suture or vertical mattress sutures.

In order to protect the exposed tooth struc-
ture from mechanical and chemical trauma, to 
promote soft tissue healing and prevent soft tis-
sue rebound,22 provisionalization of the crown 
preparation is essential.  A preformed plastic 
crown or a customized temporary crown that is 
temporarily cemented onto the preparation will 
serve this purpose.  Placement of a periodon-
tal dressing, such as Coe-Pak (GC America, 
Alsip, IL), to protect the surgical site and apply 
positive pressure to apically position the flap is 
advised.  The final impression for fabrication of 
the crown will be obtained 5 – 6 months after 
bone healing is completed.  Before taking the 
final impression of the crown, the clinician can 
assess the level of the crown margins and 
make adjustments accordingly.  As the crown 
margin was prepared as close to the final mar-

Table 4:  Factors Influencing Crown Lengthening Treatment Outcome 

 1. Biologic width

 2. Type of restorations

 3. Root anatomy, furcation location

 4. Health of dentogingival unit 

 5. Loss of mesiodistal (embrasure) space

 6. Esthetic concerns

 7. Endodontic status of the tooth 

 8. Strategic value of the tooth 

 9. Apical extent of fracture

 10. Apical extent of caries 

 11. Apical extent of perforation

 12. Apical extent of old restorations

 13. Level of the alveolar crest

 14. Pre and postsurgical crown-root ratio 

 15. Post-surgery maintenance
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gin during the crown lengthening procedure, 
it is assumed that only minor adjustments will 
be needed during the final impression stage.

CLInICAL CASES
Two clinical cases will be presented here to illus-
trate the use of this technique that combines 
crown lengthening with immediate provision-
alization.  These cases demonstrate that this 
technique is an easy and predictable approach, 
which clinicians can adopt in their daily practice.

Case 1
A 46 year old male patient presented with sub-
gingival caries on the mandibular right second 
premolar (Figure 1a) and crown lengthening 
was required before final crown placement.  A 

Figure 1a:  Presurgical view of tooth #28.

Figure 1b:  After flap elevation and crown preparation.

Figure 1c:  Performing the root preparation and crown 
lengthening.

Figure 1d:  Notice the distance from the crown margin to 
the alveolar bone is 3mm (biologic width).
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full thickness mucoperiosteal flap was ele-
vated from the first premolar to the first molar 
(Figure 1b) and degranulation and root plan-
ing were thoroughly performed with curettes 
and a Neumyer’s bur on a slow speed hand-
piece (Figure 1c).  Subgingival caries removal 
and crown preparation were performed before 
the biologic width (3mm) was recreated (Figure 
1d).  The surgical site was closed and secured 
with vertical mattress sutures to apically posi-
tion the flaps.  A preformed provisional crown 
was adjusted and cemented onto the crown 

preparation using temporary cement (Figure 1e) 
and a periodontal dressing was placed to pro-
tect the wound site.  Final crown preparation 
adjustments and impression were performed 6 
months after the crown lengthening procedure 
was completed with a double retraction cord 
technique.23  The retraction cords served to dis-
place the gingiva from the crown preparation 
margins so that a detailed and accurate impres-
sion can be obtained.  Addition polymerized 
silicon impression material was syringed onto 
the crown preparation after the removal of the 
superficial retraction cord and the impression 
was removed 6 minutes later after it had set.

Case 2:
A 55 year old female patient presented with a 
heavily restored maxillary left central incisor.  
The tooth had a slight mesiobuccal rotation and 
defective buccal composite resin restorations 
with secondary subgingival caries.  On top of 
plaque-induced gingivitis, there was also a viola-
tion of the biologic width on the buccal surface 
resulting in erythematous and edematous mar-
ginal gingiva (Figure 2a).  As mentioned in the 

Figure 1e:  Flaps closed with vertical mattress sutures and 
the provisional crown cemented after occlusion adjusted.

Figure 1f:  One week post-op visit. 

Figure 1g:  Final restoration placed 6 months later.
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previous case, a full thickness mucoperiosteal 
flap was elevated from right central incisor to 
the left lateral incisor, granulation tissue was 
removed, and the roots were planed.  The crown 
preparation was performed before the biologic 
width was recreated (Figure 2b).  Provisional-
ization of the tooth was achieved with a tempo-
rarily cemented preformed acrylic crown (Figure 
2c) and the flaps were apically positioned and 
secured with vertical mattress sutures (Fig-
ure 2d).  The tooth was subsequently restored 

Figure 2a:  Presurgical view of tooth #9.  Notice the 
erythematous and edematous facial gingival tissue.

Figure 2b:  Tooth after degranulation, root planing, crown 
lengthening and preparation.

Figure 2c:  Provisional crown cemented with temporary 
cement..

Figure 2d:  Flaps closed with vertical mattress sutures.

Figure 2e:  Final restoration 6 months later.
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with a ceramic crown (Figure 2e).  Simi-
lar to the previous case, the final impression 
was taken 6 months after the crown length-
ening procedure using the same technique.

DISCuSSIOn 
A healthy periodontium is the foundation for 
long-term restorative stability and success.  
Crown lengthening is a surgical intervention that 
promotes a strong periodontal/restorative inter-
action.  Therefore it should be incorporated into 
the daily practice of all clinicians.  The proposed 
technique thus serves to simplify conventional 
crown lengthening techniques for increased 
clinician confidence and patient satisfaction.

This technique also offers several advan-
tages, such as increased accessibility for accu-
rate determination of the location of the final 
crown margin and its precise preparation.  This 
leads to having minimum or no modifications 
when seating the final crown restoration.  A 
provisional crown, which restores function and 
esthetics, is provided to the patient for added 
comfort and satisfaction.  It also protects the 
weakened tooth structure from mechanical and/
or chemical insults that can potentially cause 
fracture during the healing period.  A precise 
post-core impression can be obtained because 
any undercuts in the preparation are removed 
during the crown preparation.  Besides hav-
ing these advantages, this technique also 
saves chair time by reducing the number of 
appointments needed.  In general, the treat-
ment process can be reduced by two appoint-
ments because the crown preparation and 
soft tissue recontouring stages are addressed 
during the crown lengthening procedure.

On the other hand, this technique is not 

without its limitations, which are increased 
surgical time, increased difficulty in control-
ling a dry field for an accurate impression, and 
additional challenge to the host system dur-
ing wound healing because of contamination 
of the surgical site with restorative materials.  

COnCLuSIOn
The proposed crown lengthening with immedi-
ate provisionalization technique is a surgical 
intervention that considers both periodontal and 
restorative perspectives.  It simplifies the pro-
cess of restorative therapy by shortening the 
overall chair time, protecting weakened tooth 
structure, providing function and esthetics to 
the patient, and promoting periodontal health 
through creating an adequate biologic width. ●
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