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Case of the Month
Dental Erosion Caused by Aspirin Swishing and GERD:
A Clinical Report on Full Mouth Rehabilitation
Reshma Jacob Thomas DDS, MS1 • Donald M Belles DDS, MS2
Abstract

D

ental erosion is the progressive
loss of tooth structure by chemical processes that do not involve
bacterial action producing defects that are
sharply defined, wedge-shaped depressions
often in the facial and cervical areas. Prevalence, distribution and clinical appearance
of dental erosion vary due to regional, envi-

ronmental and behavioral factors and are estimated to occur in 2-18% of the population.
The cause of dental erosion is varied. Relationship
of aspirin to dental erosion has been reported.
The patient described in this report demonstrated severe erosion of all teeth caused
by effect of acid reflux and chronic swishing of aspirin powder dissolved in water.

KEY WORDS: Dental erosion, acid reflux, aspirin swishing, tooth wear
1. Prosthodontist, Private practice, Virginia
2. Program director, Graduate Prosthodontics UTHSC at Houston
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INTRODUCTION
Dental erosion is the progressive loss of tooth
structure by chemical processes that do not
involve bacterial action producing defects that
are sharply defined, wedge-shaped depressions often in the facial and cervical areas.1
Prevalence, distribution and clinical appearance of dental erosion may vary due to regional,
environmental and behavioral factors and are
estimated to occur in 2-18% of the population.2 The cause of dental erosion is varied and
the effect of intrinsic acid has long been recognized and studied.3 Acids with a pH below
the critical pH of enamel (5.5) can dissolve
the hydroxyapatite crystals in the enamel leading to dissolution of the surface layers and
subsequent loss of tooth structure.4 Verret
has analysed the patterns of erosion in reflux
patients and concluded that lingual surfaces
of maxillary anteriors are mainly affected.10
A relationship of aspirin (ASA) to dental erosion has been reported. An in vitro
study by Rogalla and Finger5 investigating
the erosive effect of ASA on enamel and dentin revealed that unbuffered aspirin had progressive corrosive effects proportional to time
of contact. Placing aspirin powder or tablets sublingually and crushing tablets between
teeth have resulted in severe erosion of lingual
surfaces of anterior teeth, and occlusal surfaces of mandibular molars and premolars.6-8
Aspirin is mainly available as tablets and
in powder form. Both forms, when in contact with tooth structure, have resulted in
erosion.
However swallowed aspirin tablets have not been found to cause erosion,
which led to the conclusion that erosions
were due to the topical effect of aspirin.9
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The patient described in this report demonstrated severe erosion of all teeth caused
by effect of acid reflux and chronic swishing of aspirin powder dissolved in water.

CASE REPORT
A 58 year old Caucasian male presented to the
Prosthodontic clinic in 2008 with a chief complaint that his teeth were wearing away rapidly.
The patient’s medical history revealed a history
of gastroesophageal reflux disease (GERD)
for which he was on medication (Omeprazole 20mg once a day for 4 years). Also, the
patient reported swishing aspirin (BC powder) dissolved in water 3-4 times a week for
headaches. Each dose of BC powder contained 650mg of aspirin, 195mg of salicylamide, and 33.3mg of caffeine. He denied
any history of bulimia or lemon sucking habit.
On examination, generalized erosion of
the teeth was noted affecting occlusal, lingual and facial surfaces (Figures 1-6). Erosion was more pronounced in the anterior and
premolar regions and it was noted that many
restorations projected above adjacent tooth
surfaces. The patient’s periodontal condition
was acceptable with mild marginal gingivitis in
the mandibular anterior region. As part of the
patient’s dental counseling, he was instructed
to elevate his head with pillows and limit eating fatty and spicy meals before bed time. He
was also instructed to stop aspirin swishing.
A full-mouth reconstruction was required
due to the amount of tooth structure that was
lost. Also it was necessary to restore the
patient’s occlusal vertical dimension (OVD) to
allow the fabrication of cast restorations. OVD
was assessed based on esthetics and phonet-
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ics. Patient belonged to ACP class IV because
he had severely compromised occlusal scheme
and required new occlusal vertical dimension.
Maxillary and mandibular impressions
were made in alginate. Diagnostic casts were
mounted in centric relation (CR) on a semi
adjustable articulator with a custom incisal
guide table and condylar guidance was set
using protrusive records. A full contoured
diagnostic wax up (Figures 7-11) was made to
evaluate the dimensions of the teeth in order
to obtain optimum esthetics and function and
a processed acrylic occlusal guard was delivered to assess the changes in the OVD. The
patient was instructed to wear the appliance
day and night for three weeks except while eating and performing oral hygiene procedures.
He did not experience any muscle tenderness
or temporomandibular joint (TMJ) discomfort.
All of the teeth in both maxillary and mandibular arches were prepared for fixed restorations
and provisionals were fabricated at the new
OVD. All 4 third molars were extracted and
crown lengthening procedures were performed
surgically in both arches to compensate for the
loss of tooth structure (Figures 12-15). Final
teeth preparations were accomplished after
eight weeks of healing and final impressions
were made in polyvinylsiloxane (PVS). Temporary restorations were modified to fit the new
margins (Figures 16-20). The definitive restorations (PFM crowns) were fabricated for the
maxillary and mandibular arches (Figures 21-24)
and cemented on with FujiCem (GC America,
Alsip, Illinois, USA). An occlusal guard (Figure
25) was fabricated after the occlusal adjustments were completed on the final restorations.

DISCUSSION
A wide variety of etiological factors contribute to dental erosion being broadly classified
as extrinsic and intrinsic factors. Extrinsic factors, which are mainly dietary in nature, include
heavy consumption of acidic fruit juices and
carbonated drinks with low pH. Habits like fruit
mulling and lemon sucking have contributed to
tooth erosion in specific patterns. Occupational
dental erosion is reported in wine tasters12
and industrial workers. People working in the
lead sealing industry and battery factories are
prone to dental erosion of the facial surfaces of
the teeth from the acidic fumes they breathe.13
Swimming in highly chlorinated swimming pools
has resulted in specific patterns of erosion in
swimmers where erosion is seen on the facial
surfaces of teeth on the side of the mouth
where the swimmer breathes.11 Medications
that contribute to dental erosion can include
aspirin, iron preparations, and chewable vitamin
C tablets. Also, developmental anomalies like
amelogenesis imperfecta and dentinogenesis
imperfecta have been reported to be associated with dental erosion. Here, the enamel has
a tendency to chip away exposing the dentin
which wears seven times faster than enamel.
Intrinsic factors include gastrointestinal
disorders such as GERD, obstipation, hiatal
hernia, and duodenal/peptic ulcers. GERD
involves involuntary muscle relaxing of the lower
esophageal sphincter, which allows refluxed
acid to move upward through the esophagus into the oral cavity. Factors such as diet,
alcohol, posture, and drugs can precipitate
GERD. A variant of GERD, silent GERD, may
have no obvious systemic symptoms with unexplained erosion and sensitivity of the teeth.14
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Bulimia and anorexia nervosa are two pathological conditions that produce a wear pattern on
the palatal surfaces of upper incisor teeth. The
site and pattern of erosion is caused by deliberate and self induced vomiting of gastric contents.15 Chronic alcoholism causes chronic
gastritis and this is the cause of recurrent
vomiting or regurgitation and erosion. Acid in
motion erodes teeth faster than passive acid.
Hence in this case, swishing with aspirin powder dissolved in water eroded teeth faster.
Correspondence:
Dr. Reshma Jacob Thomas
Address: 9 Chichester Dr. Apt #304
Stafford VA, 22554
Phone: 469-855-7822
Fax: 540-720-7728
Email: drreshmathomas@gmail.com

Disclosure
The authors report no conflict of interest with anything mentioned in this article.
References
1. Glossary of Prosthodontic terms vol.94, Issue1, Pages 10-92 (July 2005)
2. Eccles JD. Dental erosion of non-industrial origin: a clinical survey and
classification. J Prosthet Dent 1979; 42:649-653.
3. Scheutzel P. Etiology of dental erosion-intrinsic factors. Eur J Oral Sci 1996;
104:178-190.
4. Lazarchik DA, Filler SJ. Dental erosion: predominant oral lesion in gastro
esophageal reflux disease. Am J Gastroenterol 2000; 95(8suppl): S33-38.
5. Rogalla K, Finger W, Hannig M. Influence of buffered and unbuffered acetyl
salycilic acid on dental enamel and dentine in humanteeth: an invitro pilot study.
1992;14:339-346.
6. Mc Cracken M, O’Neal SJ. Dental erosion and aspirin headache powders: a
clinical report. J Prosthodont 2000;9(2):95-98.
7. Bull AW, Corbett JR. Erosion: case report Aust Dent J 1968;13(2):164.
8. Sullivan RE, Kramer W. Iatrogenic erosion of teeth. ASDC J Dent Child
1983;50(3):192-196.
9. Grace EG, Sarlani E Tooth erosion caused by chewing aspirin. J Am Dent
Assoc 2004;135:911-914.
10. Verrett R: Analysing the etiology of an extremely worn dentition. J
Prosthodont.2001; 10:224-233.
11. Ceterwall BS, Armstrong CW. Erosion of dental enamel among competitive
swimmers at a gas-chlorinated swimming pool. Am J Epidemiology 1986;
123(4): 641-647.
12. Gray A, Ferguson MM, Wall JG. Wine tasting and dental erosion. Case report.
Aust Dent J 1998;43:32-34.
13. Tuominen M, Tuominen R. Association between acid fumes in the work
environment and dental erosion. Scand J Work Environ Health 1989;15:335338.
14. Ajagbe O, Brown RS, Krakow AM, Choksi S. Dental erosion caused by
gastric reflux: a report of two cases. Am Dent Inst Cont Ed 1998;66:9-14.
15. Hazelton LR. Faine MP: Diagnosis and dental management of eating disorder
patients. Int J Prosthodont 1996;9:65-73.

Thomas et al

Figures 1-6

The Journal of Implant & Advanced Clinical Dentistry

• 19

Thomas et al

Figures 7-11
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Staged Sinus Floor Elevation Using the
Crestal Core Elevation (CCE) Procedure:
A Review of the Technique

Toffler

Michael Toffler, DDS
Abstract

I

n the moderately to severely atrophic maxilla, trephined cores measuring 3 to 6 mm
in height and 5 to 6 mm in diameter may
be apically displaced to facilitate sinus augmentation and staged implant placement. The
crestal core elevation (CCE) procedure incorporates specially designed core osteotomes

to minimize membrane perforation and the malleting force associated with core intrusion.
This report reviews the technique, instrumentation and indications for CCE and presents
two clinical cases clearly demonstrating the
efficacy of this less invasive alternative to the
more commonly used lateral window osteotomy.

KEY WORDS: Maxillary sinus, bone graft, dental implant, platelet rich fibrin, PRF
1. Private practice limited to periodontics and dental implants, New York, New York, USA
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INTRODUCTION
A residual subantral deficiency of bone volume
can be predictably augmented by a variety of
sinus floor elevation (SFE) techniques incorporating a wide range of graft materials in a delayed or
simultaneous approach to implant placement.1-9
The lateral window osteotomy (LWO) is certainly
the most frequently reported technique, producing
reliable long-term results in reconstruction of the
atrophic posterior maxilla.6,10-11 While the quantity of preexisting bone required for successful
simultaneous implant placement has not yet been
determined, adequate bone should be available to
provide primary implant stability.12 A staged lateral
window osteotomy (LWO) is most often advised
when less than 5 mm of residual subantral bone
height (RSBH) is present8 although successful
results have been reported in 2 to 3 mm of subantral bone.13 Sites with less than 5 mm of RSBH
have also demonstrated an increased failure rate
when treated with osteotome-mediated sinus floor
elevation (OMSFE).14-16 Summers’3 bone-added
osteotome sinus floor elevation (BAOSFE) procedure was originally recommended at sites with at
least 5 to 6mm of RSBH, limiting this treatment
to patients with only a moderately atrophic posterior maxilla. Summers4 introduced the future
site development (FSD) procedure as an alternative to the lateral window approach in the more
severely resorbed posterior maxilla where there
was inadequate crestal bone present for primary
stabilization of implants. In the FSD procedure,
the residual subantral bone is imploded in the
form of a “plug” with the aid of wide diameter (5
to 6mm) osteotomes and trephines as needed.
The attached “plug” or core of native bone and
added graft materials are used to elevate the
sinus floor (Figures 1-5). The reported advan-
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Figure 1: Dental scan taken in 1998 prior to performing
future-site development (FSD) procedure revealed 3 mm of
subantral bone at site #14.

tages of a staged crestal approach using the
FSD procedure included decreased morbidity, a
reduced healing time and avoiding direct contact
of the sinus membrane with dental instruments.4
Since the introduction of the future site development (FSD) procedure,4 there have been no published reports on the success, predictability or
complications experienced with the technique.
A modification of the FSD procedure,
crestal core elevation (CCE) was introduced by
Toffler,12,17 incorporating specially designed core
osteotomes and barrier membrane placement
over the core prepation(s). These modifications,

Toffler

Figure 2: 6 mm diameter cores prepared at site #s 14 and
15.

Figure 3: After significant malleting force, cores were
elevated and membrane inspected for perforation.

Figure 4: Core osteotomies grafted with bovine bone
mineral (BBM) and apically displaced to further elevate
sinus floor.

Figure 5: Periapical radiograph from 2002 after
restorations in function for 3 years.

when applied to the FSD procedure, simplified
the technique, minimized membrane perforation
and improved bone quality and healing. Using
only a trephine for core preparation as described
in the FSD technique4 and later in the modified
trephine osteotome technique,18 it is difficult to
uniformly prepare the core close enough to the
sinus floor so that the core can be gently intruded

with an osteotome. Core elevation requires significant malleting force unless the core has been
prepared to within 1 mm of the sinus floor along
its entire perimeter (Figure 6). Trephine preparation is most certainly complicated by variations
in the topography of the residual alveolar ridge
and sinus floor (Figure 7) that can lead to underpreparation at points along the core perimeter,
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Figure 6: Trephine must ideally prepare cores to within 1
mm of the sinus floor to facilitate core intrusion.

Figure 8: The core osteotome (H & H Co, Ontario, CA) is
one-third round with a 0.5 mm thick curved tip designed to
fit around the 5 mm or 6 mm core preparation.
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Figure 7: Trephine preparation is complicated by
variations in the topography of the residual ridge and sinus
floor, making it hard to uniformly prepare the core to ideal
working depth.

Figure 9: The #6 core osteotome is pictured with a 6 mm
diameter trephine. Both have 2 mm markings.

Toffler

Figure 11: 5 mm cores have been prepped at site #s 14
and 15 to a depth of 3 to 4 mm
Figure 10: After a 5 mm core has been prepared to
within 1 to 2 mm of the sinus floor, the #5 core osteotome
is rotated around the 5 mm diameter core and gently
malleted to directly infracture the sinus floor along the
core perimeter. There is 4 mm of RSBH; therefore, the
osteotome will be inserted to the second line (4 mm).

preventing controlled intrusion of the core. Conversely, in an effort to more closely approach the
sinus floor, additional trephine preparation can
result in severe laceration of the sinus membrane
and possible core removal or displacement into
the sinus cavity. To further simplify core preparation and reduce the risk of membrane laceration,
Toffler12,17 designed core osteotomes (H & H Co,
Ontario, CA) which are used to prepare the apical 1 to 2mm of the core as it approximates the
sinus floor. These instruments are one-third round
and 0.5 mm thick and fit precisely around the
5.0 or 6.0mm core preparation (Figures 8-10).
While gently malleting these instruments, the clinician retains the tactile sensation lost when using
a trephine to complete the most delicate aspect

Figure 12: Apical displacement of the cores to the depth
of the sinus floor (4 mm). Osteotome-mediated sinus floor
elevation (OMSFE) performed at site #13.

of the core preparation.12 The core osteotomes
directly infracture the sinus floor along the core’s
periphery significantly lessening the apical force
required for core displacement. Toffler12 reported
on 43 partially edentulous patients with a mean
age of 56 (range 36 to 72 years). Staged sinus
augmentation using CCE was performed at 73
sites where there was a minimum residual ridge
width (RRW) of 6mm and a RSBH 5mm or less
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Figure 13: Positioning of 5 mm core preparations at site #s
13, 14 & 15 marked with a round bur using a surgical guide.

Figure 15: Core preparation is initiated with a trephine
with an internal diameter of 5.0 or 6.0mm and markings at
2.0, 4.0, 6.0, and 8.0mm (H and H Co. Ontario, CA)

(mean 3.2 mm). Multiple sites were treated in
22 patients. The core osteotomies were grafted
with a composite of 20% to 60% autogenous
bone mixed with bovine bone and covered with
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Figure 14: 6 mm core preparation at site #3 into the facial
and palatal plates of bone not only increases the risk for
crestal bone loss, but also makes core elevation more
difficult.

either an e-PTFE membrane or a bioabsorbable
collagen membrane. In all cases where implants
were placed, the distance between the healed
alveolar crest and sinus floor was at least 8 to 9
mm. Radiographic analysis of the areas treated
with CCE showed a 6 mm to 12 mm increase in
available bone height for implant placement. The
resistance of the regenerated tissues was typical of type III to IV bone. In areas where 8 to 9
mm of subantral bone height was present, additional OMSFE was performed to allow for placement of an implant 10 to 11.5 mm in length. At
the time of clinical review, adequate healing (5
to 7 months) had allowed for placement of 57
threaded implants in 33 of 43 patients. Implant
length ranged from 10 mm to 13 mm (mean:
11.3mm) and the diameter 3.75 to 5.5mm (mean:
4.6mm). Thirty-seven of the 57 implants placed
had been loaded for 3 to 35 months (mean 15.5
months) with no failures during the study period.12
This report will review and update
the
technique,
demonstrating
the
efficacy of the procedure in two clinical cases.

Toffler

Figure 16: At site #3 with a RSBH of 6 mm, a #5 core
osteotome malleted to a depth of 6 mm on the facial
aspect of a 5 mm core at site #3.

MATERIALS AND METHODS
Staged sinus grafting using CCE is traditionally
performed at maxillary premolar and molar implant
sites with a RSBH of 3 to 6 mm and a residual
ridge width (RRW) 7mm to retain at least 0.5
to 1.0 mm of crestal bone facial and palatal to a 5
mm or 6mm core preps which have external diameters of 6 mm and 7 mm respectively (Figures
11-12). If multiple sites are treated, then sites
with as little as 2 mm RSBH may be successfully
augmented as well, but the author prefers performing a LWO with less than 3 mm of RSBH. All
patients undergoing CCE receive a 1 to 2 hour
preoperative dose of an antibiotic and 8 mg dexamethasone sulfate which is tapered to 4 mg the
following 2 days and 2 mg on the third postoperative day. The majority of patients are sedated with
midazolam and their blood pressure, pulse and

Figure 17: The core osteotome is then rotated a onethird turn and advanced to 6 mm depth on the mesial and
mesiopalatal aspect. One more rotation completes the
apical preparation.

pO2 are closely monitored throughout the procedure. After obtaining adequate local anesthesia,
a crestal incision is made throughout the entire
edentulous area. An anterior releasing incision is
made on the mesial aspect of the adjacent tooth.
The posterior releasing incision is placed distal to
the tuberosity in those patients where autogenous
bone will be obtained. A surgical guide and 2mm
round drill may be used to locate the center of the
crestal core at the site of future implant placement
(Figure 13). Core diameter is based on the RRW
and ideally, there should be at least 1.0 mm of palatal and facial bone outside the core preparation.
Core preparation into the facial and palatal plates
of bone will not only jeopardize their survival but
also make core elevation more difficult (Figure
14). Core preparation is initiated with a trephine
with an internal diameter of 5.0 or 6.0mm and
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Figure 18: Apical preparation with the core osteotome
simplifies core intrusion to a depth of 6 mm, effectively
doubling the height of the subantral bone.

Figure 20: An autologous “plug” of platelet-rich fibrin
(PRF) may be used to fill the osteotomy or inserted as
membrane protection prior to additional sinus elevation
with particulate materia

markings at 2.0, 4.0, 6.0, and 8.0mm (H and H
Co. Ontario, CA) (Figure 15). The initial “bite” of
the trephine is created by operating the trephine in
reverse at 500 RPM with external irrigation. The
core is then prepared with the trephine (forward at
850RPM) to the desired “working depth” of 1 to
2 mm from the sinus floor in the area of most limited bone height. The one-third round #5 or #6
core osteotome (H & H Co, Ontario, CA) has a
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Figure 19: The core osteotomy has been grafted with
mineralized freeze-dried bone allograft (MFDBA) in
advance of collagen membrane coverage.

0.5mm thick tip and fits around the 5.0 or 6.0mm
core (Figure 16-17). While gently malleting and
rotating the core osteotome, the clinician retains
the tactile sensation lost when using a trephine in
close approximation to the sinus floor. The sinus
floor can now be directly infractured along the
perimeter of the core to facilitate apical displacement. Using a 5mm or 6mm diameter concavetipped osteotome with 2mm markings up to 8mm
(H & H Co, Ontario, CA), the core is displaced
to the original level of the sinus floor (Figure 18).
The integrity of the sinus membrane must then be
confirmed by visual inspection. At this point you
have technically doubled the amount of subantral
bone by apically displacing the full length of the
bone cylinder. If this RSBH is sufficient (at least
8.0 to 9.0 mm) then the osteotomy may be grafted
with a particulate material (Figure 19) or plateletrich fibrin (PRF) (Figures 20-22). If the estimated
bone augmentation has created less than 8.0mm
of subantral bone then PRF is placed in the osteotomy in advance of 2 to 3 loads bovine bone
mineral or mineralized freeze-dried bone allograft

Toffler

Figure 21: A 6 mm core displaced 4 to 5 mm at site #3.

Figure 22: A PRF plug has been inserted to fill the
osteotomy prior to membrane placement.

Figure 23: The grafted osteotomy has been covered with
a bioabsorbable porcine type I collagen membrane (OSSIXPLUS, OraPharma, Warminster, PA).

Figure 24: An immediate postoperative radiograph
taken to confirm successful core intrusion at site #s 3 & 4.
Overlying membrane was stabilized by 3 tacks to aid in
ridge augmentation site #5.

(FDBA) and similar to the BAOSFE procedure,
the graft materials are displaced to the original
level of the sinus floor to achieve an additional
2.0 to 3.0mm of SFE. The grafted osteotomy is
then covered with a bioabsorbable porcine type I
collagen membrane (OSSIX-PLUS, OraPharma,
Warminster, PA), (Figure 23). This collagen membrane has recently demonstrated fully submerged

barrier function for up to 29 weeks as well as
ossification of its cross-linked collagen.19 To stabilize the membrane and facilitate primary closure, a combination of horizontal mattress and
interrupted sutures are placed using PTFE monofilament suture (Osteogenics Biomedical Inc,
Lubbock, TX). Tension-free closure of the flap is
obtained with the aid of vertical releasing incisions
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Figure 25: Site #3 with a RSBH of 3 to 5 mm and sinus septa.

at the mesial and distal extremes and/or periosteal releasing incisions, if necessary. Sutures are
removed 10 to 14 days later. An immediate postoperative radiograph is taken to confirm graft
containment and to determine the extent of sinus
floor elevation (Figure 24). Postoperative care
consists of an antibiotic (amoxicillin 500mg three
times daily for 7 days), a decongestant (pseudoephedrine 120mg two times daily for 3 days),
and rinsing with 0.12% chlorhexidine mouthwash twice daily until the patient returns 10 day
later for suture removal. Additionally, the patient
is instructed not to blow their nose and to sneeze
with an open mouth. Patients are also advised to
refrain from using any removable prostheses until
the sutures are removed. After a healing period of
4 to 5 months, a periapical radiograph is taken to
estimate the available bone height prior to implant
placement. A crestal incision is used to expose
the healed ridge. The implant sites are marked
with a 2mm round drill using a surgical guide. The
augmented site generally demonstrates type III or
IV bone quality and presents minimal resistance to
drilling. Most often, drills are utilized to prepare the
osteotomy to its final diameter (0.7 mm to 1mm
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Figure 26: 6 mm core preparation to a depth of 3 mm. Note
buccal defect.

less than the implant diameter) at a depth of 5 to
6mm then osteotomes are used to further consolidate the bone apically. They may also provide for
additional sinus elevation, if needed, to allow for
the placement of a 10mm to 11mm long implant. If
excellent primary stability is achieved (30 Ncm of
insertion torque or a favorable ISQ reading), then
healing caps are immediately placed otherwise the
implants will heal in a submerged fashion. Healing progresses for another three to five months,
at which time, those implants placed using a single-stage protocol are restored or the submerged
implants are uncovered and healing caps placed.

CASE PRESENTATIONS
Case 1
A 61 year-old male recently lost tooth #3 due
to mesiobuccal root fracture and extensive furcal bone loss. He sought a second opinion
after a lateral window osteotomy (LWO) and

Toffler

Figure 27: Apical core displacement to a depth of 5 mm.

Figure 28: BBM was packed into osteotomy and apically
displaced to achieve additional sinus floor elevation.

Figure 29: Postoperative radiograph demonstrates 8 mm
of SFE.

staged implant placement had been recommended. The periapical radiograph reveals 3
to 5 mm of RSBH as well as a sinus septum
which certainly increases the risk for membrane
perforation using a lateral approach (Figure 25).
In addition, a thick lateral sinus wall and mem-

Figure 30: Five months later, the ridge had completely
healed and the implant osteotomy was prepared with a
combination of drills and osteotomes.
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Figure 31: Single stage implant placement of a 6 x 11.5
mm tapered implant.

Figure 33: Periapical radiograph of implant after 5 years of
loading.

brane dissection around the roots of #2 also
increased the degree of difficulty in performing a LWO. As a less invasive and less costly
alternative, CCE was recommended in combination with staged implant placement. Flap
elevation revealed a residual buccal defect
and a 10 to 11 mm wide ridge which permit-
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Figure 32: Implant-supported restoration site #3 after 5
years in function

ted preparation of a 6 mm diameter core (Figure
26). The core was prepared with a trephine to
a depth of 3 mm, and then the #6 core osteotome was used to advance the preparation an
additional 1 to 2 mm and infracture the sinus
floor around the core perimeter. This facilitated
simple core intrusion to a depth of 4 to 5 mm
using a 6 mm diameter concave-tipped osteotome (Figure 27). The osteotomy was packed
with bovine bone mineral (BBM) and apically
displaced 3 to 4 mm to achieve some additional
sinus floor elevation (SFE). At present, PRF is
always placed in advance of any graft material, but this autologous product was not available at the time this patient was treated. The
osteotomy was then back-filled with BBM (Figure 28), covered with a bioresorbable collagen
membrane and the tissues primarily closed. An
immediate postoperative radiograph revealed
graft containment and 7 to 8 mm of SFE (Figure 29). Five months later the ridge had completely healed and the implant osteotomy
was prepared with a combination of drills and
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Figure 34: Dental scan, panoramic view of URQ reveals
missing teeth #s 4 & 5, a sinus septa and membrane
thickening.
Figure 35: Dental scan, cross section site #4 shows septa,
which certainly makes a lateral approach difficult

Figure 36: Core elevation site #4 and OMSFE site #5.
Figure 37: Grafting site #s 4 & 5 with mineralized freezedried bone allograft (MFDBA).

Figure 38: Immediate postoperative radiograph shows
core intrusion #4 and OMSFE #5

Figure 39: 6 months later, 4 mm diameter implants placed
into the healed ridge.
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Figure 41: A LWO is more difficult to perform at single
molar sites due to restricted access, a thicker lateral sinus
wall and the presence of adjacent tooth roots.
Figure 40: Radiograph taken 4.5 months later at implant
uncovering reveals substantial SFE.

osteotomes (Figure 30) to allow for the placement of a 6 x 11.5 mm tapered implant (Figure 31). The implant supported restoration has
now been in function for 7 years (Figures 32-33).
Case 2
A 57 year-old female had recently lost tooth
#5 contributing to failure of a fixed prosthesis incorporating tooth #s 3 and 6, replacing
missing #4. Replacement of the fixed prosthesis was not considered as #3 demonstrated
a moderate degree of bone loss and furcation
involvement. The panoramic view from the dental scan revealed a sinus septa at site #4 and
a residual defect and thickened sinus membrane at site #5 (Figure 34). A radiographic
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cross-section at site #4 shows the septa clearly
with 3 to 4 mm of RSBH (Figure 35). A lateral
approach at this site would most likely result in
significant membrane perforation. Flap elevation allowed for the preparation and 4 to 5 mm
apical displacement of a 5 mm core at site #4
and simple OMSFE at site #5 (Figure 36). The
core osteotomy at #4 and the buccal defect at
site #5 were grafted with MFDB (Figure 37)
and covered with PRF and a bioresorbable collagen membrane. The immediate postoperative
radiograph clearly demonstrated apical core
dipsplacement at #4 and localized OMSFE at
#5 (Figure 38). Five months later, 4 mm diameter implants were placed into the healed ridge
with excellent primary stability (Figure 39).

Toffler

Four months later SFE and successful integration was demonstrated radiographically around
the 9mm and 13 mm long implants (Figure 40).

DISCUSSION
The author has nearly completed analyzing the
data on sites treated using the CCE procedure
with implants in function from 1 to 10 years. As
of September 2009, 125 patients have been
treated with CCE performed at a total of 152
sites. Implant survival with up to 10 years of
loading is approximately 94%, certainly equaling that reported for sinus floor elevation using
a lateral approach.10,11 A full clinical report on
implants placed using CCE is in press and
should be published shortly. This report updates
the technique the author introduced in 200117
and reviewed in 200212 and 2004.20 The CCE
procedure incorporates modifications to Summers’(1995) original FSD procedure designed
to reduce potential complications and provide
more predictable, rapid healing while using the
more conservative crestal approach to staged
sinus augmentation surgery. SFE using the
CCE procedure requires significantly less flap
elevation and graft materials resulting in reduced
postoperative pain, bruising and swelling.
The LWO is easiest to perform in the totally
edentulous posterior maxilla, but it is technically more difficult at single molar sites where
a membrane perforation rate of 40% to 58%
has been reported.21,22 The introduction of
piezosurgical instrumentation has reduced
the incidence of membrane perforation during window preparation,23 but a higher incidence of intraoperative complications would
still be expected at single tooth sites due to
restricted access, limited size of the antros-

tomy, increased thickness of the lateral sinus
wall (Figure 41) and the presence of adjacent
teeth. CCE has proven to be a most effective
alternative to the LWO at these sites where
quite often patients can provide only limited
access to successfully utilize a lateral approach.

CONCLUSION
The author presently uses the CCE procedure as a less invasive alternative to the lateral window osteotomy (LWO) for staged
sinus floor elevation at sites where the ridge
width is 7mm or more and the RSBH is 3mm
to 6mm. Unlike SFE using a lateral approach,
the extent of SFE facilitated by core intrusion
is usually limited by the height of the preexisting crestal bone unless the core(s) are intruded
well beyond the level of the original sinus floor
which increases the risk of membrane laceration; therefore, CCE is contraindicated at
sites where there is less than 3 mm of RSBH
or ridge width does not permit core preparation. In these instances the author routinely utilizes and recommends a lateral approach.
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Abstract

I

n implant dentistry, an esthetic result can
be achieved successfully through minimally invasive surgery, especially in the
anterior region. This concept reduces surgical time, trauma, complications, scarring, and
preserves soft tissue architecture.
Proper
treatment planning is essential and may take
advantage of the patient’s regenerative capacity

to minimize the invasiveness of the total treatment.
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Figure 1: View of patient’s dentition at first exam.

BACKGROUND
In implant dentistry, an esthetic result can be
achieved successfully through minimally invasive
surgery, especially in the anterior region. This concept reduces surgical time, trauma, complications,
scarring, and preserves soft tissue architecture.
Proper treatment planning is essential and may take
advantage of the patient’s regenerative capacity to
minimize the invasiveness of the total treatment.
The patient in this case study was seen in
2007 with a chief complaint of grayish discoloration of the gingiva around tooth 8 (Fig. 1). She
was satisfied with the overall esthetic appearance of her remaining dentition and smile but
was concerned about the treatment options
for tooth 8 and the effect on her smile line.
The dental history revealed that at age 8, tooth
8 fractured and received a post and core restoration made of silver alloy. A porcelain-fused-tometal (PFM) non-precious crown was cemented
with zinc phosphate cement. A grayish gingival
color display was noted shortly after. The patient
received later a second carbon post with composite core and a ceramic crown in an attempt to alleviate the discoloration. The patient presented with
an acrylic temporary restoration on tooth 8 (Fig. 2).
The clinical exam found no problems relevant to
the oral health and found the periodontal condition
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Figure 2: Close-up view of tooth 8 with gingival
discolorization and temporary restoration.

Figure 3: Smile line at the beginning of treatment.

to be within normal limits. The analysis of the smile
and soft tissues revealed: high lip line, tapered
crown shape of tooth 8, average gingival biotype,
average scalloping of the gingival margin around
tooth 9, even levels of the free gingival margin and
papillae around teeth 8 and 9, and an harmonious relationship with the other front teeth (Fig. 3).
After the removal of the temporary restoration (Fig. 4) the root was deemed irrestorable
due to deep subgingival caries, endodontic over
instrumentation (Fig. 5) and a high risk for future
root fracture. The treatment plan was to extract
the root and replace with an immediate implant.
This treatment would support the interdental and
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Figure 4: Tooth 8 after removal of temporary crown.

Figure. 6: The start of the orthodontic eruption process.

Figure 7: The eruption process displaying a coronal
gingival margin.

Figure 5: Radiographic view of tooth 8.

Figure 8: Internal bevel gingivectomy.
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Figure 9: Metal particles in the lamina propria of the
excised gingiva.

Figure 12: Palatal torque and trimmed palatal and incisal
surface of #8.

Figure 10: Healing 2 weeks post operative.

Figure 13: End of orthodontic extrusion after 6 months.

Figure 11: New temporary crown fixed to tooth 8.

buccal gingival architecture and provide a pleasing esthetic result, while reducing the number of
surgical procedures and overall treatment time.
In light of the patients high smile line, the potential risk of buccal gingival recession after immediate implant placement and the need for removal
of the gingival discolorization, two options for an
increase of soft and hard tissues were consid-
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ered: tissue grafting or periodontal orthodontics.
Periodontal orthodontic development of the
site was chosen as the preferred treatment option
to increase the vertical bony housing and gingival tissue. This would allow a simple gingivectomy to remove the grey gingival discolorization
and reduce the risk of creating gingival recession.
The orthodontic treatment was divided in two
stages. The first stage was forced rapid tooth eruption resulting in a vertical positioned gingival margin
which would allow the removal of the discoloration
through a gingivectomy. Anchorage was achieved
with brackets bonded to the six anterior teeth and
a main .017”x.025” TMA archwire. The bracket of
tooth 8 was positioned 2 mm apical to the adjacent
brackets and a segmental .014”NiTi, attached to
teeth 7-10 was activated for extrusion of 8 (Fig.
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Figure 16: Implant placement in the optimal 3-D position.

Figure 17: The day after implant placement and
temporization.

Figure 14: End of orthodontic extrusion demonstrating
coronal periodontal tissues.

Figure 18: Four months after the implant placement.

Figure 15: The atraumatic extracted root.

Figure 19: Four months after the implant placement, note
remaining palatal gingival discolorization.
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Figure 20: Four months after the implant placement
showing the cord impression step.

Figure 23: Radiograph after implant crown placement.

Figure 21: Soft tissue stability four months after the
implant placement.

Figure 13: End of orthodontic extrusion after 6 months.

Figure 22: Eight months after the implant placement
showing stable soft tissue for cementation.
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6). The patient was seen every 1 to 2 weeks to
reduce the incisal edge and the palatal surface
of tooth 8 and to activate the segmental archwire
by attaching it over the gingival tie wings of the
bracket of 8 or repositioning the bracket more gingivally. Special attention was given that the adjacent teeth would not move, or tip toward the space

Krastev et al

of the extruding tooth. Extrusion was as rapid as 1
mm per week and was continued until the grayish
discoloration was coronal to the gingival line of the
adjacent teeth (Fig. 7). After the active tooth movement was completed, a 3 week period was allowed
for reorganization of the periodontal ligament.
The total time of forced eruption was 10 weeks.
At this stage an internal bevel gingivectomy (Fig.
8) was performed and all tissue metal particles
were removed (Fig. 9). Healing was uneventful
with no signs of remaining discolorization (Fig. 10).
The second stage of orthodontic treatment
was a long-term extrusion of the root resulting
in excess of hard and soft tissues to compensate for potential gingival recession after implant
placement and restoration. A new temporary
crown on tooth 8 was fixed (Fig. 11). The bracket
on 8 was positioned 1 mm apical to the other
brackets and turned upside down to produce
palatal crown torque. At the beginning the tooth
was extruded through the segmental archwire,
but later the main archwire was adjusted into the
slot of the bracket of 11. In this way the clinical crown of 11 was extruded and inclined palatally. The palatal surface of the temporary crown
was gradually trimmed (Fig. 12) until it became
almost a laminate. The aim of this movement
was to obtain thicker alveolar bone margin. Ultimately this was accomplished, but as the palatal
crown torque resulted in buccal root torque, an
apical buccal fenestration was found during the
implant surgery. The second stage of the orthodontic extrusion phase took 26 weeks (Fig. 13).
The orthodontic movement during both stages
was the same but its effect on the surrounding
tissues was different depending on the level and
the duration of the force applied. When the orthodontic extrusion was carried out with low force

Figure 24: Three days after cementation of the crown and
the veneer.

Figure 25: 14 months after implant placement with stable
soft tissue margin (facial view).

Figure 26: 14 months after implant placement with stable
soft tissue margin (lateral view).
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(about 30 – 35 gm) for a longer period of time,
the root moves while bringing alveolar bone with
it (Fig. 14). The height of the bone attachment
along the root will be about the same at the end
of the movement as at the beginning. When the
tooth is extruded with higher force, applied for a
short period, the bone doesn’t have enough time
to regenerate and mature and the tooth moves
out of it while only the attached gingiva follows
the CEJ. This movement is called “eruption”
because it resembles the natural eruption of teeth
and “forced” because the applied forces are
higher than for standard orthodontic extrusion.
The removal of the root was atraumatic (Fig.
15) and preserved all socket walls allowing an
immediate implant placement (Fig. 16). The fixture 5/4x15mm (Biomet 3i NanoTite Certain
PREVAIL Implant 5/4X15mm) was inserted
with 50N/cm. An optimal 3-D implant position
was achieved with a vertical platform position
2.5mm deeper than the contra lateral central
incisor free gingival margin. Hence the implant
platform was 3.5mm below the extruded gingiva as we had 1mm bone and soft tissue in
excess, due to the slow orthodontic extrusion.
The fenestration in the buccal bone plate
was covered with a collagen barrier membrane
(Geistlich Biomaterials; Bio-Gide) from inside
and the gap between the implant and the bone
wall was filled with an anorganic bovine bone graft
(Geistlich Biomaterials; Bio-Oss). The GBR and
bone graft was placed in order to obtain a more
stable buccal soft tissue margin. A Certain ZiReal
Post (Biomet 3i) was modified with a concave
buccal surface and a temporary crown placed
(Fig. 17). A slow resorbing suture (Vicryl rapide
5/0) was placed to hold the free marginal gingiva.
After four months (Figs. 18, 19) the abut-

52 •

Vol. 2, No. 7

•

September 2010

ment was prepared and a new temporary crown
placed. After another four months the abutment
was reprepared and a classic cord impression
technique was taken (Fig. 20). The aim was for
the abutment to stay in place in order to avoid
disruption of the epithelial hemidesmosomal
attachment to the zirconia’s surface, providing
stability of the periimplant mucosa (Fig. 21).
The timing of the implant temporaries was
based on the fact that the most important tissue changes occur in the first 6 months
after implant uncovering.
Taking the master impression nearly 8 months after implant
placement (Fig. 22) assured soft tissue stability and predictability of an esthetic result.
Due to a buccal implant inclination, a
cemented crown option was selected (Fig. 23).
The emergence profile was developed at the
margin of the periimplant mucosa around a stock
zirconia abutment preventing a deep crown
cementation. However, a solution to this problem exists. An Empress II crown and a veneer
were created and cemented with Multilynk T,
Ivoclar- Vivadent eight months after implant
placement. The final result achieved the goals
of treatment: elimination of the discolored gingiva, preservation of esthetics, and maintenance
of the smile line (Figs. 24-26). The patient was
very satisfied with the final result of treatment.
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The Combined Use of Allograft and a Polylactic
Acid Barrier for GTR and GBR Efforts:
2 Case Reports

Rosen

Paul S. Rosen, DMD, MS1
Abstract

T

he use of a combined regenerative
approach that incorporates a bone
replacement graft overlain by a polylactic acid-citric acid ester barrier for the purposes of GBR and GTR is presented. The
versatility of this bioabsorbable barrier material
is demonstrated by the successful regenera-

tive outcomes presented. The unique feature of
this absorbable polymer is its ability to allow
for the exchange of fluids between the overlying flap and underlying regenerative environment along with the ingrowth of connective
tissue into the barrier’s open pore structure
while being exclusive and bioabsorbable.

KEY WORDS: Guided tissue regeneration, guide bone regeneration, bone graft, periodontics
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INTRODUCTION
The use of exclusionary barrier materials either
alone or in combination with bone replacement
grafts have proven to be a predictable method
for regenerating the periodontium or the alveolus subsequent to their destruction from either
disease or trauma.1-4 The original barrier materials were nonabsorbable5,6 and provided the ability to maintain space, stabilize the clot, exclude
unwanted cells such as epithelium and, when
used, contain any graft materials.7 While nonabsorbable membranes or combined approaches
have demonstrated some outstanding successes,
these devices have fallen out of favor due to their
high rate of infection,8,9 the need for a second
staged procedure to remove them and/or the difficulty/technique sensitive nature to their handling.
The evolutionary step to barrier therapy was
the development of materials that presented the
characteristics consistent with achieving a favorable regenerative outcome while allowing for their
bioabsorbtion which did not adversely impact
healing.10,11 One such barrier is comprised of
polylactic acid with citric acid ester. The advantages to this composition is that the barrier has
good handling characteristics while biodegrading into water and carbon dioxide when breaking
down, which can readily be handled by the body.
This polymer barrier maintains it’s exclusive function for at least 6 weeks when fully covered.12 A
randomized controlled multi-center trial has demonstrated that the use of this barrier enhanced
success versus flap management alone, that it
handled well as demonstrated by 98% of the sites
achieving primary closure at flap suturing and was
relatively tissue friendly since soft tissue coverage
was maintained throughout the healing period
in approximately 46% of the sites.13 The authors
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speculated that the favorable gains seen in clinical attachment level gain may have been related
to the barrier’s multi-layered matrix design which
enabled the ingrowth of gingival connective tissue into the barrier for tissue integration while
providing the space necessary for regeneration.
A human case report by Harris14 provided histologic evidence that regeneration is possible when
this barrier is used in combination with allograft
in a class II furcation. This polylactic acid barrier
has also been successfully employed for guided
bone regeneration (GBR) either in preparation for or concurrent with implant placement.15
For years, this barrier was not available for
use and only recently has it been rereleased. In
the meantime, clinicians may have forgotten the
outstanding clinical results that this resorbable
polymer barrier could achieve for both GBR and
GTR. The following case reports are presented
of patients who have been treated since the barrier’s rerelease attesting to its beneficial use.

CASE 1
This 65 year old Caucasian male was referred for
the replacement of his mandibular right first and
second premolar. His medical history was unremarkable. The first premolar had been the anterior supporting abutment for a three unit bridge
and had experienced a combined endodonticperiodontal lesion which left it untreatable (Figure 1). Treatment called for its extraction (Figure
2) after the bridge was resected mesial to the
first molar and the area was decontaminated by
removing any residual soft tissue with curettes
and by locally irrigating the socket with povidone iodine. Any residual iodine solution was
flushed away with copious irrigation with sterile
water and guided bone regeneration was per-
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Figure 1: Preoperative radiograph of the mandibular right
first premolar. There is a large post present in this tooth
which may have contributed to the vertical fracture.

Figure 2: Clinical view after the bridge has been resected
mesial to the first molar and the first premolar has been
extracted. There is a significant dehiscence of the labial
plate. The socket has been thoroughly debrided of any soft
tissue and irrigated with povidone iodine solution.

Figure 3: Freeze-dried bone allograft that has been placed
into the defect.

Figure 4: The barrier has been trimmed to fit the site and
overlap the bony walls by 2-3 mm and has been placed
according to the manufacturer’s instructions.

formed. The socket was first filled with mineralized freeze-dried bone (LifeNet Health, Virginia
Beach, Virginia) (Figure 3) using light incremental
pressure to completely fill the socket and then a
barrier of polylactic acid-citric acid ester (Guidor®
was trimmed to fit over the graft, overlapping the
edges of the socket (Figure 4). In performing the

extraction, a flap was elevated that was both full
and partial thickness to allow for primary coverage of the membrane and the site was sutured
with 6-0 expanded polytetrafluoroethylene (ePTFE
W.L. Gore & Associates, Flagstaff, Arizona) (Figure 5). The patient was placed on an antibiotic
of amoxicillin 875 mg twice daily for seven days
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Figure 5: The site has been sutured with 6-0 expanded
polytertrafluoroethylene and primary closure has been
achieved.

Figure 6: Flap elevation at 4 months reveals favorable
regeneration of the site.

Figure 7: Temporary polyethylether ketone transgingival
abutments have been placed on the implants. Bone quality
at both sites is type II.

Figure 8: Flaps have been sutured around the implants
with 6-0 ePTFE. The abutments are left exposed.

along with the topical application of chlorhexidine
0.12% swabbing the area twice daily for the first
21 days. Pain management was achieved with
the use of ibuprofen 600 mg being taken up to
five times daily as needed. At two weeks post
surgery, the patient had his sutures removed
and the site demonstrated good maintenance of
the primary closure. Implant placement was performed at four months following the extraction

to allow for adequate healing of the site. After
obtaining local anesthesia, full thickness flap elevation revealed good regeneration (Figure 6) and
this was evidenced upon drilling where the bone
encountered was suggestive of it being Type
II. Implants were placed at the first and second
premolar sites with both achieving good primary
stability as evidenced by insertion torques of
better than 32 N/cm2 and resonance frequency
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Figure 9: Preoperative radiograph of the maxillary left
second molar suggests moderate to advanced bone loss at
its distal.

readings of better than 70 in both buccal-lingual
and mesial-distal directions. Abutments were
screwed onto the implants to allow for their being
kept transgingival (Figures 7 and 8). Due to the
high stability of the implants, their restoration
was possible after one month of healing since
RFA analysis suggested that they were stable.

CASE 2
This 41 year old Caucasian female was referred
for evaluation and treatment of an isolated
advanced periodontal lesion at the distal of her
maxillary left second molar (Figures 9 and 10)
which demonstrated clinical attachment loss
and probing depths of 8 mm. The bone loss was
suggestive of an impacted third molar which
had closely approximated the adjacent second
molar and communicated to the oral cavity. The
patient’s medical history was unremarkable and
her plaque control efforts were good based
on a low plaque index. Treatment consisted of
review and reinforcement of good oral hygiene
followed by surgical therapy which included

Figure 10: Preoperative clinical view of the maxillary left
second molar in this 41 year old female patient. Clinical
attachment loss and probing depth are both 8 mm.

a combined regenerative approach of graftbiologic and membrane. The patient was prerinsed immediately prior to the procedure with
chlorhexidine 0.12% and sulcular full thickness
flaps were elevated from the distal of the maxillary left first molar to the distal of the second
molar with a straight distal incision placed that
would preserve all the tissue. Upon reflection
of the flaps, the lesion was debrided of its soft
tissue, the roots were scaled and planed using
ultrasonic and hand instrumentation. The lesion
at the distal of the second molar was somewhat broad and was essentially three walls with
some slight beginnings of a palatal moat (Figure 11). Fortunately, the furcation had not been
invaded. The root surface was modified/decontaminated with a solution of tetracycline which
was prepared by taking a 250 mg capsule and
suspending its contents in 5 milliliters of sterile water. The roots were burnished for approxi-
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Figure 11: View of the lesion at the distal of the molar
suggests that it is both moderately deep and wide. There is
3-4 mm of intrabony component to this 3-wall lesion.

Figure 12: After thorough root management, freeze-dried
bone allograft that has been rehydrated with platelet
derived growth factor-BB has been placed using light
incremental pressure.

mately 2 minutes using cotton pellets saturated
with this solution after which the site was copiously flushed with sterile water. The root surface
had recombinant platelet derived growth factor applied to it and the periodontal lesion was
decorticated using a scaler. During this time,
freeze-dried bone allograft (LifeNet Heath, Virginia Beach, Virginia) was rehydrated by adding
the PDGF-BB (Osteohealth, Shirley, NY) solution to it and allowing it to stand for 5 minutes.
This was placed into the lesion with light incremental pressure until it was slightly overfilled
(Figure 12). A posterior wrap-around Guidor®
membrane was trimmed to fit the site and then
secured over this area using the supplied suture
material (Figure 13). Care was used to follow
the manufacturer’s instructions, allowing the
barrier to warm to room temperature prior to
trimming it to avoid any cracking/deformation.

The flaps were secured over the defect with 6-0
ePTFE sutures, obtaining both complete coverage of the barrier and primary closure (Figure 14). The patient was prescribed amoxicillin
2 grams immediately postoperative, then 875
mg twice daily for 7 days. Chlorhexidine gluconate 0.12% mouth rinse was prescribed to be
topically applied to the site twice daily for infection control as the patient was instructed to
avoid brushing and flossing at the site for one
month. Pain management was accomplished by
ibuprofen 600 mg being taken up to five times
daily. The patient was seen at 14 days post surgery at which time the sutures were removed,
plaque was lightly curetted from the site and
topical chlorhexidine was placed. She was then
seen approximately every 10-14 days for the
first two months for postsurgical visits at which
similar plaque debridement occurred. These
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Figure 13: The polymer barrier has been trimmed to
overlap the lesion’s edges by 2-3 mm and has been secured
at the mesial of the tooth using the suture that comes
attached the barrier.

Figure 14: Primary closure of the flaps has been achieved
and they have been secured with 6-0 e-PTFE using and
interrupted technique.

Figure 15: Clinical view at 1 year following the surgery.
The distal of the second molar probes 3 mm and there has
been 4 mm of gain in clinical attachment level.

Figure 16: Radiograph taken at 1 year suggests favorable
bone gain at the distal of the second molar.

visits then occurred at 3 months, 6 months, 9
months and 1 year post surgery (Figure 15). A
gain of 4 mm in clinical attachment was seen
at one year along with a reduction in probing
depth of 5 mm. A periapical radiograph of the
site suggested favorable bone fill (Figure 16).

DISCUSSION
These case reports demonstrate the favorable results that can be achieved if a combined regenerative approach incorporating
both allograft and absorbable barrier are used.
There was robust bone suggested by clinical
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reentry for the GBR case while the GTR case
suggested good bone fill on the radiograph.
Concerns have arisen that polymer barriers
may have an adverse affect on the graft material
beneath them particularly those that are either
synthetic or complexed with a biologic agent. This
may reduce the graft’s ability to maintain space
and thereby diminish the potential regenerative
outcome. Such may be the case when the graft
is beta tricalcium phosphate, a synthetic material which can break down prematurely when
exposed to lactic acid, a byproduct of the degradation of some of the polymer barriers. There
have also been anecdotal reports of increased
inflammation when a biologic agent has been
incorporated with a graft and layered by a polymer barrier. In two of these case reports, no such
attendant inflammation was seen by complexing
a mineralized bone allograft with platelet derived
growth factor with the Guidor™ membrane.
The characteristics that a membrane
should demonstrate if it is to be selected
for use with either GBR or GTR include:
Configurations which can be well adapted to
the defect to be treated.
Ease of clinical handling.
The ability to be trimmed and reshaped without
shredding.
Sufficient body and memory to maintain the
established morphology during placement
and suturing.
Selective occlusivity while allowing for fluid
exchange that enables flap viability on top of it.
The ability to maintain structural integrity for
four to eight weeks depending upon the size of
the defect treated, thus affording pluripotent
cells the time necessary to repopulate the
area treated.
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A degradation process which minimizes
inflammation at the healing site.
The Guidor® membrane seems to fulfill all of these
requirements. Handling features of this barrier are
such that it can be trimmed rather easily, holds
its shape well for space maintenance while contouring well to the site without rebound so that
a flap perforation complication is avoided. The
fact that this barrier allows for soft tissue growth
into its porous outer structure may help diminish micromotion and allow for optimal hard tissue regeneration. The ability for tissue fluid to
pass through the barrier may also explain some
of the favorable soft tissue response to it despite
the degradation of the barrier into an acid.
The combination of an allograft of freeze-dried
bone complexed with a biologic agent like platelet derived growth factor-BB, in an off label use
may be more consistent with a favorable result.
Certainly, the combination of allograft with biologic has demonstrated regenerative efficacy.16
However, in larger less space maintaining defects
there may be a need to better contain the graftbiologic complex. The use of a barrier that breaks
down more slowly may give the graft-biologic
complex the time needed to maintain space and
provide the scaffold necessary for regeneration.
The current case series adds further evidence
to the literature that this membrane can be used
to achieve successful GTR14,17-21 and GBR15
outcomes which merits its consideration to be
a part of one’s regenerative armamentarium.
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Atraumatic Implant Explantation, is it Possible?Anitua et al
Description of a Novel Technique
and a Case Series Study
Eduardo Anitua, DDS, MD1 • Gorka Orive, PhD1
Abstract

Background: This study reports a new approach
for implant extraction. The new technique facilitates extraction in a convenient, fast and atraumatic way preserving the walls of the alveolar
housing intact and allowing the placement of
a new implant during the same surgical time.
Methods: The new BTI extraction kit consists on
a new wrench that allows a counter torque force
of 200 Ncm (the wrench breaks back at that
force and alerts us when that value is exceeded),
an internal connection extractor, an extractor for
external connection, and a set of ratchet handle
extension pieces to adapt into different clinical situations. In this study, a total of fifty-eight
cases showing extraction of different types of
implants using the BTI extraction kit are reported.

Results: All implants could be removed using
the BTI extraction kit. The extraction torque
ranged from 80 to 200 Ncm. In those cases
in which implant removal torques exceeded
200 Ncm, a 2 mm depth incision was done
using a new set of atraumatic trephines and
the extractor with the aim of avoiding too high
counter torque forces. The small trephine incision around the implant was enough to reduce
the removal torque by half. In twenty cases a
new implant was placed in the extraction sites.
Conclusions: The possibility of extracting
osseointegrated implants opens new doors in
oral implantology. The new extraction kit allows
dentists to retreat cases and improve the final
results, achieving the best outcomes for patients.

KEY WORDS: Explantation, dental implants, torque removal, peri-implantitis
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INTRODUCTION
The success of dental implants is fairly well
documented, with a general success rates
around 90-99%.1-4 However, despite this high
rate of success some implants are always lost.
These failures are in general caused by three
factors: bacterial infection, possible technical
errors and occlusal load.5-7 Implants affected by
peri-implantitis have conventionally been treated
by various procedures armed to eradicate the
infection and thus allowing the osseointegration
of the affected area. The most common techniques used to treat peri-implantitis include the
use of mechanical debridement, the use of the
Er:YAG laser, the use of mechanical debridement combined with antiseptic agents and the
use of mechanical debridement combined with
local application of antibiotics and the surgical treatment.8,9 When these treatments fail
and bone destruction progresses, the implant
needs be removed. Another etiologic factor
associated with implant failure is the adverse
occlusal load that may result in mechanical complications including implant fracture.
In many of these situations, although the
implant is successfully osseointegrated, it
must be removed due to an incorrect inclination or the impossibility to be rehabilitated.
vThe conventional technique to remove dental implants uses a trephine to remove the
bone cylinder surrounding the osseointegrated
implant or a thin bur at low speed with irrigation.10,11,12 This type of extraction may limit the
placement of a new implant in the same location where it has previously been extracted.
In 2004, Massey and colleagues reported an
approach to remove osseointegrated implants
based on the induction of a localized thermo-
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necrosis at the bone-implant interface. The
thermo necrosis was provoked using an
ultra-high frequency electrosurgical device.13
In contrast to other previous procedures, in the present study, we report
a new implant removal system that preserves the bone around the implant allowing the safe and predictable placement of
implants in the same location of the extraction.

MATERIAL AND METHODS
Fifty-eight consecutive implants were removed
with new BTI extraction kit (Biotechnology
Institute, Vitoria, Spain). Reasons for extraction include infection (peri-implantitis), fracture or incorrect position.
Vertical and
releasing incisions were made in some cases
to raise a mucoperiosteal flap that extends
over the mucogingival junction.
Removal
of implants was made using the BTI extraction kit. The new BTI extraction kit consists
on a new wrench that allows a counter torque
force of 200 Ncm (the wrench breaks back
at that force and alerts us when that value is
exceeded), an internal connection extractor,
an extractor for external connection, and a set
of ratchet handle extension pieces to adapt
into different clinical situation14 (see Figure 1).
To proceed with the extraction of an
implant, the extractor is inserted into the internal thread of the implant, which is removed
following an anti-clockwise movement. Once
it is positioned, a maintained and controlled
counter torque (to avoid bending forces) on
the implant is applied (Figure 2). The latter will remove the osseointegrated implants.
In those cases where the removal torque
exceeds 200 Ncm (maximum counter torque
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Figure 1: The new BTI extraction kit consists on a new
wrench that allows a counter torque force of 200 Ncm
(the wrench breaks back at that force and alerts us when
that value is exceeded), an internal connection extractor,
an extractor for external connection, and a set of ratchet
handle extension pieces to adapt into different clinical
situations.

force allowed by the wrench) a combination
of the extractors with a new trephines kit (Biotechnology Institute, Alava, Spain) designed
for this technique is required. These new trephines have been designed following the philosophy of atraumatic explantation.
They
have a thin area of 5 mm to produce a cut
around the initial millimeters of the implant
(Figures 3, 4 and 5). In general, by cutting 2
to 3 mm of bone around the implants, it is
possible to reduce drastically the removal
torque force. In fact, in most of the cases we
will reduce the counter torque force by half.
After removing the implants in some cases,
new implants can be placed during the same
surgical procedure, using the biological drilling
at low speed (50-100 rpm) and a new implant
with larger diameter than the extracted one
(Figures 6, 7 and 8). Implants placed in the
extraction site were left submerged following a

Figure 2: a) The extractor is screwed in counterclockwise.
b) Counter-torque is now applied slowly, taking care that
no flexion forces are introduced. c) The diagram shows the
operation of the unit.
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Figure 3: Set of explantation trephine drills. It is observed
how the 5 mm section closest to the apex is thinner.

2-stage surgical procedure. Loading of these
implants was performed at three months both
in the mandible and the maxilla. In those situations where the placement of a new implant
in the same position was not required, the
extraction site was filled with ENDORET™Plasma Rich in Growth Factors (PRGF System®, Biotechnology Institute, Vitoria, Spain)
with the aim of accelerating bone regeneration.
Finally, flaps were repositioned to obtain a
primary wound closure and were sutured using
monofilament suture 5/0. The medication prescribed to all patients consisted of antibiotics, anti-inflammatory drugs, and chlorhexidine
mouthwash. All the extracted implants were
analyzed in the laboratory and their extraction torques determined with precision.

RESULTS
A total of fifty-eight implants were consecutively removed in forty-five patients. Reasons
for extraction include peri-implantitis (80%),
incorrect angle or inability to rehabilitation
(15%) and biomechanical failure or fracture of
implants (5%). The maximum counter torque
force needed to remove an implant was 200
Ncm. The counter torque applied in the major-
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Figure 4: The new trephine drills work out in a more
atraumatic manner, removing a very little bone around the
implant. In many cases, it is enough to drill a depth of 2 mm
to retrieve the implant easily.

Figure 5: The situation of the alveoli after implant removal.

ity of implants ranged between 51-100 Ncm
(46.5%) and 101-150 Ncm (36.4%). Only
17.1% of the extraction forces were higher than
150 Ncm (Figure 9). Regarding the types of
implants removed, twenty of them were from
3i brand (34.4%), fifteen were from Astra
(25.8%), ten were from Nobel (17.2%), eleven
of the implants were from of an unknown brand
(18.9%) and two of the implants removed
were from BTI brand (3.4%) (Figure 10).
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Figure 6: Patient with a lower prosthesis on top of implant
installed 15 years ago.

Figure 7: Placement of the extractor.

placed in the extraction site whereas in thirtyeight cases (65.6%) it was not necessary.

DISCUSSION

Figure 8: Three implant were kept in place for the
provisional prosthesis, and after 3 months the new
implants will be inserted and the old ones extracted.

The trephines were only used in the removal
of 4 implants (6.8%), being all them located in
the anterior mandible. The initial removal torque
in all cases exceeded 200 Ncm, as evidenced
by the breaking of the wrench during the extraction. Once the trephine was introduced two
millimeters into the bone, the removal torque
was markedly reduced, as shown in Figure 11.
In twenty cases (34.4%) a new implant was

In this study a new technique for atraumatic implant extraction is presented. The
new approach facilitates implant extraction in an easy, fast and predictable way,
preserving the walls of the alveolar housing intact and allowing the placement of a
new implant during the same surgical time.
Using the new BTI extraction kit a total of fiftyeight implants were retrieved atraumatically.
There are few studies in humans reporting techniques that achieve successful atraumatic implant extraction and which preserve
the bone around the implants intact. For
example, Covani et al.10,11 in 2006 and 2009
showed an approach that allowed removal of
the implant, but the procedure differed from
that presented in this work, as they used a
thin bur at low speed under cooling water to
remove the bone around the implant. Despite
being a different method, it was also capable
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Figure 9: Relation of the removal torque used to retrieve
the implants.

Figure 11: The new set of trephines allow to drill 2-3 mm
in depth to facilitate the posterior extraction with the
BTI extractors. Using this tool, it is possible to reduce the
removal torque by half.

of maintaining a sufficient bone bed to allow
the placement of new implants in the extraction site. However, the new technique presented herein, provide additional benefits
when treating patients whose implants failed
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Figure 10: Different types of implants can be easily
retrieved using the new BTI kit.

or who have implants that can not be rehabilitated. The most important advantage is that
it preserves the alveolar bone volume after
implant removal. Further advantages include:
providing immediate solutions to clinical complications, shortening treatment duration and
reducing the number of surgical procedures.11
In the other hand, the use of a counter
torque extraction is well documented in the
removal of orthodontic mini-implants,12,15,16
although the removal torques of these implants
are smaller than those needed for conventional
dental implants. In addition, it has been shown
that removing orthodontic mini-implants is easier due to their small diameter and length and
due to the orthodontic forces they are subjected
to.17 Simon et al.18 used the transitional counter torque to remove small-diameter implants
in four patients. Removal of implants was performed with a counter torque device without
the use of an extractor. Authors reported some
complications in the extraction process including fracture, deformation of the structure of the
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implant and detachment of bone fragments that
remained between the spires.18 These problems
were a consequence of the flexor moment generated by not using the extractor even though
the implants were removed with a low removal
torque (maximum torque removal 35.4 Ncm).
It should be stressed that such a complication
could be more remarkable if the implant to be
extracted would be conventional and thus the
requirement for removal torque forces higher.

CONCLUSIONS
Results of this study suggest that BTI extraction kit is a safe and effective approach to
remove different types of implants including
implants with different diameters, lengths and
morphologies. One of the main conclusions of
using this technique is that it is conservative
to the bone that is osseointegrated. The possibility of reversing the osseointegration without negative consequences opens a new door
in oral implantology and provides us a new
tool to use in our daily clinical practice. In
addition of being able to place implants at the
extraction site during the same surgical stage,
the new BTI extraction kit reduces treatment
times and minimizes costs to the patient.
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The Dilemma of Extract or Mantain in
the Piero-Ortho Scenario.
A Case Report
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Abstract

Background: With the increase ease of use of
dental implantology, tooth preservation has been
questioned as if it still remains as one of the best
treatment approaches in clinical dentistry today.
The interrelationship between Periodontics and
Orthodontics has widened in its approach to
resolve clinical situations which contain a difficult scenario on the concept of “space available”.
Methods: The following paper describes a review
of the steps considered in the elaboration of an
interdisciplinary treatment plan on a patient with
needs of a Periodontal-Orthodontic-Prosthodontic Treatment. An interdisciplinary treatment plan
approach as well as treatment were performed

and described. The treatment plan included Periodontics, Orthodontics and Prosthodontics.
Results: The results obtained with the interdisciplinary treatment were a resolution of the
space problem with the Orthodontic treatment.
Two Biohorizons One-Piece implants were
placed on #7 and #10, achieving excellent oclussion, esthetics and comfort for the patient.
Conclusions: Within the limits of this article,
we can conclude that interdisciplinary treatment is a predictable approach to confront a
difficult case in terms of space managing and
decisions on weather extract or maintain teeth.

KEY WORDS: Periodontics, Orthodontics, Interdisciplinary treatment plan, dental implants,
Bolton analyses, immediate restored implants
1. Private Practice limited to Periodontics and Implants in Monterrey, Mexico
2. Private Practice limited to Orthodontics in Monterrey, Mexico
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INTRODUCTION
One of the long term objectives in clinical dentistry has been tooth preservation. Although
not always possible, it has certainly represented the final objective of many dental treatments. In periodontics there have been many
techniques and clinical alternatives that have
made more predictable the preservation of
teeth. Even with new techniques and its facility of achievement, there are some cases in
which we still have doubts whether we should
maintain a tooth or extract it. The evolution
of implantology in the late years is giving us
a very different scenario to consider when
we have a situation in which tooth replacement is being considered. The strong long
term predictability of implants, functionally and
esthetically, has made the alternative of substituting of a tooth with fair to poor prognosis a very predictable treatment approach.1-3
Longitudinal Studies have demonstrated
how implantology, driven properly, has a very
good prognosis (over 15 years in function)4,
while the reports over natural teeth treated with
endodontics and crown and bridge, specially
when these teeth have undergone periodontal
disease, do not show the same solid results.
Even when we have today a high success percentage in dental implants, we should be very
careful in mantaining a fine line between extracting or preserving a tooth.5 We should consider
implantology as one more approach in dental treatment, but never as the only approach.
It is very important to review the diagnostic tools that will give us the more certain
diagnostic and treatment plan. The question
that always rises is what parameters should
we consider with more weight to decide what
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teeth should be extracted or maintained. The
first step while evaluating a patient from an
interdisciplinary approach is to evaluate the
periodontal condition of the patient. Periodontally, the following parameters should be evaluated: 1) probing depth, 2) clinical attachment
level, 3) mobility, 4) free gingival margin location, 5) radiographic bone level, 6) furcation
involvement, 7) oral hygiene, 8) the patient’s
interest in dental treatment, 9) the patient’s
general health. It is also necessary to evaluate the patient’s occlusion, tooth position
and function. Once we have evaluated and
registered this information, we are ready to
discuss it with our treatment members and elaborate a comprehensive dental treatment plan.
From the Orthodontic treatment perspective,
the evaluation should consider: 1) Facial analysis, 2) Skeletal Analysis 3) Occlusal analysis, 4)
Profile, 5) Lip position at rest and at smiling, 6)
Tooth position 7) root’s position, 8) Tooth structure, 9) Occlusal function, 10) Periodontal
Prognosis of Teeth involved, 11)Age of patient,
12) Patient’s interest in orthodontic treatment.
In terms of Prosthodontics, any pretreatment
evaluation should consider the following parameters: 1) Teeth present and absent, 2) Periodontal condition of the teeth present, 3) Dental
occlusion, 4) Anterior guidance, 5) Patient’s
overbite and overjet, 6) Tooth structure, 7) Tooth
position and its relevance to dental function and
esthetics, 8) Tooth color, and 9) Tooth shape.
All these different factors play a crucial
role in the decision of either maintaining or
extracting a tooth. The question that always
follows is which one of all the above mentioned factors play the strongest influence in
our decision taking process? For many years
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periodontics has tried to behave from an objective perspective, although it is not easy to predict the future of a tooth or a group of teeth
in different situations. Studies performed by
McGuire,6-9 Becker,2 among others have demonstrated that even when there is a strict periodontal control with frequent maintenance
visits, it is quite difficult to predict the evolution of periodontal health after treatment. It is
for this reason that we recommend being the
most objective at the time of assigning a periodontal prognosis. It is as well important to
apply the dental interdisciplinary concepts at
the time of assigning a comprehensive dental
prognosis, as described by De la Rosa et al.10
Since the vast majority of a periodontal
treatment represents the initiation of a multidisciplinary treatment, we have started this
case report with a description of the periodontal analysis, which represents itself as
the biological part of interdisciplinary treatment. An interdisciplinary treatment can be
divided in four categories:
1) Biology, 2)
Structure, 3) Function, and 4) Esthetics.11
As part of the evolution that every discipline in dentistry has gone through in
recent years, an interdisciplinary treatment
plan is considered today the most appropriate approach.12
An independent treatment
plan should be analyzed by different specialists involved in the case to be treated, in such
a way that an interdisciplinary treatment plan
can end as a result of this interaction. The
question that always rises is how can we unite
concepts in different fields of dentistry? How
can we make a periodontal prognosis accurate and applicable for orthodontic treatment?
We will start by defining step by step how

to integrate an interdisciplinary treatment in a
periodontics-orthodontics patient. We start by
having the periodontist and the orthodontist elaborate a list of dental problems to be considered
during treatment (problem list). This list comes
as a result of the initial visit of the patient to the
dental office. The periodontist, as well as the
orthodontist, and any other dentist involved in
the treatment, will contribute to the problem list
to consider in the dental treatment of the patient.
This list should include every aspect diagnosed
during the clinical and radiographic examinations.
Following this list of dental problems, we will then
elaborate a list of probable treatment options to
address the problem list. This new list of dental treatment proposals should include the most
objective and predictable treatment options from
the different disciplines in dentistry involved in the
case to be treated. It is quite possible to end up
with more than one treatment plan. This is normal and positive for the case, so that the patient
has at least a few options to decide what treatment plan he or she considers best for his mouth.
Once we have 2 or 3 options of treatment
plans, we should consider which is the best in
terms of prognosis, patient compliance and economic possibilities for the patient. We will then
coordinate a meeting with the patient to discuss
the treatment options. It is important to remember that the treatment plan we choose should
be a treatment plan aiming at a 20 year good
prognosis. This does not mean that we assure
the patient that he(she) will have their teeth in
mouth for 20 years, but that if the treatment is
performed as planned and if maintenance therapy is followed, the results of treatment have
the possibility of functioning for 20 years. It is
therefore very important to understand what
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Figure 1: Pre-operative frontal image (Intraoral).

a “good prognosis” means,6-10 not only in
terms of periodontics or orthodontics alone,
but as a whole interdisciplinary prognosis. At
this time in the treatment we will connect the
periodontal prognosis, with the restorative
and orthodontic prognosis, so we achieve
a whole dental prognosis for the patient.
Once the patient has accepted the treatment
plan, we will start elaborating the treatment plan.
The first step in the elaboration of the treatment
plan will always be the Biological aspect of the
case. The biological aspect will always be based
in the periodontal condition and treatment. Once
the periodontal tissues are free of active disease,
and the periodontal destruction is arrested, we
can go ahead with the Structural part of treatment. During this part of treatment we will work
on the structure of the tooth. New resins, composites, etc will be performed where needed to
give a better structure to the teeth. Caries, abfractures, fractures, ill fitting removable or fixed restorations will also be changed. Once this aspect
is addressed, the functional part of treatment will
now begin. The functional aspect of treatment,
as its name implies, is totally related to the occlusal function of the patient. Patients’ occlusion,
tooth position and form, as well as alignment will
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Figure 2: Pre-operative frontal facial view.

be analyzed. If the teeth are present in a wrong
position, the option of orthodontic treatment will
be one to be discussed with the patient. If, on the
other hand, the teeth are present in a good position, but the occlusion is not the ideal for function on the patient, then complete prosthodontic
treatment will be discussed with the patient.
Once all 3 of the initial aspects of interdisciplinary treatment are concluded (Biology, Structure, and Function), we will go to the final and
more visible aspect of dental treatment: Esthetics. This is the last part of treatment in chronology of working direction, but by no means the
least important of all 4 areas of treatment. We
will concentrate on the small details to end up
with an improved esthetic result. Most of the
work in this part of treatment is performed by
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Figure 3: Pre-operative lateral facial view.

the Restorative Dentist. It is during this phase of
treatment that the final crowns replace the provisionals. A periodontal plastic procedure might
be performed at this part of treatment to increase
the quality of the patient´s smile. Tooth whitening treatments, as well as orthodontic retention
are also common to have in this part of treatment.
This will conclude the active part of treatment.

CLINICAL CASE
A 55 year old white male, in excellent health, with
no drug allergies or medications presented for initial treatment evaluation. The patient was referred
to the Orthodontist (MR) with a Chief Complaint
of crowding of lower anterior teeth that interferes
with his daily practice of oral hygiene. Initial photographs (Figures 1-3) show he has a good peri-

odontal condition with crowding of lower anterior
teeth. He has a history of root amputation in the
lower left first molar, multiple tooth restorations,
and worn anterior teeth. At the initial examination
it is obvious the absence of maxillary lateral incisors, as well as one of the mandibular incisors,
which creates a Bolton Discrepancy. There are
spaces distal to the upper cuspids. Evaluating his profile, we can see lack of lip eversion,
-2mm of tooth at rest, tooth display at smiling is
1mm. He has good posterior interdigitation, and
lack of overbite and overjet. His lower right first
molar was endodontically treated and required
retreatment.
During retreatment, a perforation of the root occurred, and the molar had to
be extracted. The extraction was performed
doing a ridge preservation extraction in order
to create the ideal scenario to place an implant.
There are 2 treatment approaches from an
Orthodontic perspective. The easy way of treatment would be to extract a lower incisor, align the
other incisors, close the open spaces between
upper teeth and finish treatment. This approach
unfortunately has some pitfalls. The first is that
since there is already one mandibular incisor missing, a second missing incisor, combined with a
maxillary absence of lateral incisors, would represent a great limitation on the function of cutting food, since this working area is going to be
affected. Normally the incisors are responsible
for the cutting part of the chewing cycle, and if we
reduce the working area 50% this will certainly
have a negative effect on the chewing capacities of the patient. The second point is his flat
lips. By treating him with this approach, his lips
will remain as they are, due to the arch crowding. The advantage with this treatment, is timing,
since we would align once the tooth is extracted
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Figure 4: Orthodontic initiation of treatment, frontal view.

and it would be a straight forward treatment.
The second treatment approach would be to
open spaces to accommodate the mandibular incisor which is ectopic, and accommodate spaces
in the maxilla to further place maxillary lateral incisors. Apparently this is a simple option, but there
is one main concern with this treatment approach:
he only has 3 lower incisors, which means he has
a Bolton Discrepancy.13 This is the treatment
option that will give the patient a better result in
terms of function and esthetics, but it is the most
difficult and challenging treatment option. Why?
With this Bolton discrepancy, the space obtained
for the maxillary lateral incisors will be diminished.
The challenge is to open the space in the maxilla
at least 5.5mm in each lateral incisor. A downside of this treatment approach is timing. It is of
high importance to be sure the patient is a good
candidate for this option, as it will take more time
than the treatment approach discussed earlier.
Orthodontic treatment started with a Bolton
analysis, as well a diagnosis wax set- up and
Orthodontic treatment plan.
After evaluating
the treatment options above mentioned, and
discussing them with the Periodontist, it was
decided to open spaces and aim at treating the
spaces for maxillary lateral incisors and accommodate the mandibular ectopic incisor. From
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Figure 5: Orthodontic final view (mandibular) prior to
bracket removal.

Figure 6: Orthodontic final view (maxillary) prior to
bracket removal.

the analysis, it was found that even when alignment was completed, there would still be a lack
of ideal space, which, in this case, would be
obtained by Inter Proximal Reduction of upper
teeth. It has to be done minimal, so we won´t
affect the interdigitation of posterior teeth.
After reviewing both treatment options with
the patient, the second option was selected.
Orthodontic therapy started and after 4 months
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Figure 7: Radiographic image of implant placement at site
#7.

Figure 8: Radiographic image of implant placement at site
#10.

of treatment, the mandibular ectopic incisor was
no longer out of alignment, and was now part of
a regular positioned mandibular incisor (Figure 5).
During the ensuing months, we worked on creating the necessary space in the maxillary arch.
The spaces created for the lateral incisors were:
5.5mm in the upper right and 5.7mm for the upper
left (Figures 4 and 6). According to the Orthodontist, this was the maximum space which could
be created with treatment. With this condition, it
was now referred back to the Periodontist to evaluate the probable implant placement. After evaluation of the quality and quantity of bone present,
a thorough evaluation was performed regarding

implant diameters, prosthetics options and longterm maintenance of the results obtained with
implant placement. The final space created with
orthodontic treatment was a 5.5mm mesio-distal
distance between central incisor and canines.
The final treatment plan decided to perform
on this case was the placement of 2 Biohorizons
One-Piece dental implants. The Biohorizons OnePiece implants are implants with a body and neck
diameter of 3mm. This implant has as well the
prosthetic part of the implant in a different color
than the implant, but is all one piece. There are
no connections between the implant body and the
prosthetic abutment. Therefore, it is an implant
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Figure 9: Final frontal image after 2 years of function.

designed to have a provisional restoration placed
on the day of the surgery. It is extremely important
to have an implant with a body as well as a neck
of 3mm. By doing so, we will secure the implant
space of 3mm continuously. There are many different implant options in the market today, but many
implants have a different width in the body than
in the neck. Since the patient has only 5.5mm
of space available, a 3mm implant is crucial or is
the only way out to perform and end with a pleasing result functionally and esthetically.14,15 A very
important aspect to consider is to respect the
space needed for the papilla between the lateral
incisors and the central incisors, as well as with
the canines. As previously demonstrated by Tarnow16,17 a minimum of 1mm bone crest should be
left between an implant and a tooth, if 1.5mm can
be left, the long term prognosis of the bone crest
will be better. If the total space is 5.5mm, we
subtract 3mm from 5.5 and we will have 2.5mm
to divide for both mesial and distal papillae. This
will in turn give us a final space of around 1.7mm
for each bone crest between the implant and the
neighboring teeth, which in turn follow the recommendations suggested by the teams of Salama,
Tarnow and Kois.14,16,19 The only adverse part
of this treatment plan is that our margin of error
is almost “0”. Regarding a good prosthetic plan-
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Figure 10: Final lateral facial view.

ning, a good surgical stent, and a good surgical
planning, the probabilities of failure are not great.
The patient was anesthetized by infiltration.
One carpule of Lidocaine 2% (20mg/ml) with
1:100,000 epinephrine (0.01mg/ml) with previous use of topical anesthetic gel was used. A
full thickness flap was raised on each site, the
implant placement went without complications
following the position parameters indicated by
the surgical stent. Implants were placed in the
planned and desired location (Figures 7 and
8). The provisional restorations were placed
over the implant, and the flap was sutured with
5-0 polyglicolic suture. Patient was given amoxicillin 500mgs TID for 7 days, as well as analgesic and instructed on Chlorohexidine rinses
bid for 15 days. Provisional restorations were
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changed after 8 weeks for further aid in the soft
tissue response to the crown margins. After 12
weeks of healing, the final prosthetic restorations were performed. Notice the changes in
his profile, regarding lip eversion (Figure 10).
The patient has been maintained in a supportive periodontal therapy regimen ever
since.19 Two years have gone after the surgical placement of the implants, and the
gingival margin around the final crowns
over the implants remain stable (Figure 9).

DISCUSSION
Management of a patient with a complex dental situation involving different disciplines in
dentistry has always been a difficult task. Fortunately the progress in dental research has given
us the opportunity to have different predictable treatment options for this type of cases.
The interrelationship between periodontics
and orthodontics is a constantly evolving area
of dentistry in which the introduction of dental implants has improved the long term prognosis of treatment. One of the biggest issues
in this type of cases is the space scenario. It is
quite common to have a scenario in which “ideal”
space in terms of orthodontics does not meet
the periodontal criteria considered as “ideal”.
Communication is a profound tool that must
be used constantly during treatment, not only
between peer dental specialists, but with the
patient as well. Good communication will reduce
the probable error margin. Good communication is as well a very important base over which
we could prevent disappointments at the end of
treatment with unmet results. In treating dental
cases with an interdisciplinary approach, communication represents a solid part of treatment.21

In the previous case we were confronted with
several obstacles during treatment that made the
entire treatment challenging. Space for tooth
alignment, type of anterior occlusal relationship,
lip position, lateral profile, among other aspects
were entirely considered and discussed towards
the achievement of an excellent result after treatment. It is very clear that when we build together
an interdisciplinary treatment plan together with
the different team members, the results are much
better in terms of esthetics, function and comfort for the patient. The availability of an implant
system with the space requirements, quality of
implant surface, and ease of use certainly made
a strong difference in the results of our treatment.

CONCLUSION
Within the limits of this case report, we can conclude that management of an interdisciplinary
treatment is strongly based on a well documentation, strong communication and strict adherence to the treatment plan proposed. The use
of a one-piece implant positively influences the
final result of treatment in cases were space is
not ideal. Time and patience become a standard
of work with these types of treatments. Therefore they are not treatments for every patient.
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Orthodontic-Surgical Removal of Impacted
3rd Molars with Apices in Close Proximity to the
Mandibular Canal: Two Case Reports

Flanagan

Dennis Flanagan DDS, ABGD1
Abstract

Background: Patients can present for a
third molar removal with the apex located
in very close proximity to the mandibular canal. There is a risk for a post surgical nerve altered sensation in these cases.
Methods: This article discusses two cases
where impacted mandibular third molars
were located in close proximity to the mandibular canal as determined on plane film
panoramic scan. The teeth were orthodontically moved mesio-coronally to move the
apices away from the mandibular canal for
subsequent extraction and to reduce the

potential for postoperative neural sequellae.
Results:
adverse

These
post

patients
operative

had
no
sequellae.

Conclusions: This orthodontic/surgical technique may be useful to prevent post operative altered nerve sensation especially in older
patients with root apices that approximate or
are actually located in the mandibular canal.
Additional studies of this technique are needed.
There is a potential for neural consequences
from the apical orthodontic movement away
from or through the canal during treatment.

KEY WORDS: Orthodontics, nerve damage, wisdom teeth
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INTRODUCTION
Third molar removal is a controversial topic.1
Impacted third molar surgery can be complicated with the proximity of anatomical landmarks.
Like all surgeries, more complex
procedures will have increased associated
complications and morbidity.2 The third molar
removal controversy involves the physiologic
necessity for removal of these teeth and the
economic and quality of life issues for patients
and society. Consideration of these parameters should be discussed before extraction is decided upon. When these teeth are
deemed necessary for extraction, another
concern is the location of the tooth apices.
In the maxilla, close proximity to the antrum
may result in an intra-operative communication to the sinus. Generally, with appropriate treatment these heal uneventfully. Close
proximity of the tooth apex to the mandibular canal is another concern for consideration.
The classification of impacted third molar
apical positions in relation to the mandibular
canal on plane film radiography is: 1)superimposition of the apex on the canal; 2)apical radiolucency; 3)incomplete radiographic
canal border; 4)a bend in the radiographic
canal and a narrowing of the canal.3 However,
these classes of position may not accurately
portray the actual apical position as determined by a computerized tomogram or predict the incidence of postoperative sequellae.
When a third molar is not removed while
the apex is immature, it can develop and
extend deeper into the mandible and the fully
formed root tip approach or enter the mandibular canal. This anatomical canal contains
the inferior alveolar nerve, artery and vein. If
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the tooth requires removal later in the patient’s
life, then there may be a higher risk for inferior
alveolar nerve damage. If the nerve is damaged during surgical extraction there may be
adverse neural sequellae. In fact, third molar
removal is the most common reason for postoperative altered nerve sensation of the inferior alveolar nerve and the associated law
suits.4 Altered sensation includes anesthesia,
paresthesia and other disturbances of neural conduction. Altered nerve sensation may
occur for several reasons: physical damage
from the tooth removal, infection, inflammation
and instrument trauma.4,5 The extraction of a
third molar in close proximity to the mandibular canal can expose the inferior alveolar nerve
and produce an altered sensation of the distribution of the inferior alveolar nerve. Many of
these patients have a permanent neural deficit.5
There needs to be enough space from the
distal of the second molar to the anterior border of the ramus in order for the third mandibular molar to erupt into the occlusal plane.5
There is a consensus that third molars do
play some undetermined role in lower anterior
tooth crowding.5 When the root apex is close
to the mandibular canal, an alternative procedure to surgical extraction may be appropriate,
such as coronotomy or orthodontic distraction.5,6 If the nerve is exposed during the surgical extraction, about 50% of these patients
will recover neural function spontaneously. If
there is a surgical repair, after between 4.5
and 7 months most patients will show improvement.5 Computerized tomograms (CT) can be
helpful but may not provide definitive information to prevent an adverse neural outcome.5
It may be that the optimal time for third molar

Flanagan

removal is when the tooth has immature roots
with little or no osseous covering and before
age 24.3,7 Many dentists and patients opt not
to remove asymptomatic third molars with no
history of pericoronitis and indeed, these teeth
may not require removal. However, an asymptomatic third molar does not mean there is an
absence of infection.5 Some patients may
develop clinical pericoronitis infections around
these teeth later in life. Additionally, caries
can occur at the distal aspect of the adjacent
second molar especially where the mesial marginal ridge of the mesio-angular impacted third
molar contacts the cement-enamel junction.
Caries in this location can advance rapidly and
quickly endanger the pulp of the second molar.
In the mandible, one study found that
without an impacted third molar, distal second molar caries occurred in about 20% of
patients.8 When there was an impacted third
molar at a mesio-angulation of 31-70 degrees
distal second molar caries occurred in 47%
of the patients and when there was an impaction at 71-90 degrees the caries prevalence
was 43%. A 90 degree impaction is a horizontal impaction. Additionally, there was a significant effect on increased caries when there
was distal interproximal contact at the cementenamel junction of the second molar and this
risk also increased with the patient’s age.
Cone beam radiography (CBCT) can be
used to demonstrate the position of the mandibular canal in the mandible and the position
of the third molar apices. However, the cone
beam radiography may not predict an inferior
nerve surgical exposure any more accurately
than a panoramic plane film.8 Additionally, a
mandibular canal that is lingually positioned in

the mandible on the CBCT is associated with
a higher incidence inferior alveolar nerve injury.9
Another study examined mandibular third
molar root apices in apparent contact with the
mandibular canal on computerized tomograms.
When there was apparent contact between
the apex of the mandibular third molar and the
mandibular canal there was found a 49% risk
of nerve exposure. Additionally, there was
23% risk for postoperative altered sensation
of those cases where there was apex-canal
contact. If there is an exposure of the mandibular canal in apex-canal contact cases there
is a 37% risk for postoperative altered sensation.10 Although a surgical nerve exposure cannot be accurately predicted, the radiographic
evidence of apex-canal contact demonstrated a
higher risk for postoperative nerve involvement.
Postoperative complications from third
molar removal are localized osteitis, infection and nerve damage to the inferior alveolar and lingual nerves.10-12
More unusual
complications are severe hemorrhage, epidural abscess, subdural hematoma, benign
positional vertigo, tissue emphysema, fracture
and hematoma related asphyxiation.11-13
A 2
gm preoperative oral dose of amoxicillin may
reduce postoperative pain in younger patients
aged 12-19 who have third molars removed.14
A patient faced with recurrent bouts of
pericoronal infections can be offered surgical
removal of the offending tooth, but the issue
of informed consent enters. This discussion
addresses the potential for a temporary or permanent altered sensation of the distribution of
the mental nerve and the lower lip. This discussion must take place and the patient should
understand the risks for the consequences. An
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Figure 1: Panoramic radiograph demonstrated the root
apex in close proximity to the mandibular canal.

impacted mandibular third molar that has root
apices in close proximity to the mandibular
canal can be decoronated and the roots left in
the mandible. The contact to the second molar
is relieved and the potential for nerve damage
is not an issue.15 However, the potential for
infection and caries remains. Another solution for removal of dangerously impacted teeth
is orthodontic extrusion that moves the apices
away from the mandibular canal for subsequent extraction.16,17 This procedure may definitively relieve the potential for neural damage.

CASE REPORT #1
A 29 year old Chinese male presented for routine dental treatment. He had an unremarkable medical history. The clinical examination
and radiographs revealed the presence of four
third molars. The patient had a history of recurrent episodes of pericoronitis of both mandibular third molars, which had been treated
in the past with orally administered antibiotics. The left third molar was mesioangularly
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Figure 2: The computerized tomogram demonstrated
the root apex located in the lingual rim of the mandibular
canal.

impacted while the right third molar was horizontally impacted. The patient desired to be
rid of these teeth and these painful episodes.
The plane film panoramic radiograph showed
that the root apices of the mandibular third
molars were in very close proximity or actually
in contact with the mandibular canal (Fig. 1). A
computerized tomogram was made. The apex of
the left mandibular third molar (#17) was found
not to be in contact with the mandibular canal
and was extracted uneventfully. However, the
right third molar tooth (#32) apex appeared to
be located in the lingual radiopaque rim of the
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Figure 3: The elastic chain was anchored to the maxillary
molars and attached by a composite resin hook to the
third molar. This allowed for orthodontic extrusion
mesiocoronally which moved the root apex away from the
mandibular canal.

Figure 4: After 6 weeks, the periapical radiograph
demonstrated a radicular osseous radiolucency.

canal (Fig. 2). The patient was informed of the
potential for inferior alveolar nerve damage and
the altered neural sensation outcome. He was
concerned for any postoperative altered nerve
sensation. After a discussion of the options,
including no treatment, he accepted an orthodontic forced eruption of the right third molar
(#32), and subsequent extraction after the apex
was moved away from the mandibular canal.
To provide orthodontic anchorage, the maxillary first and second molars were bracketed
with direct bonded orthodontic brackets and
connected with a straight wire. An elastic
chain was to be connected from the maxillary
bracketed teeth to the impacted third molar.
The patient would be instructed to place tension on the elastic chain by opening his mouth

to provide the force for movement. Attention
was then directed to the impacted mandibular
third molar. The right side mandible was locally
anesthetized with an inferior alveolar nerve
block using 3.6 ml articaine. A facial triangular incision, to avoid the variable course of the
lingual nerve, was made to expose the horizontally impacted third molar. Taking care not
to damage the distal of the second molar, the
third molar was partially decoronated with a surgical #558 bur in a high speed surgical hand
piece to provide space for the tooth movement.
A small amount of bone covering the crest of
the ridge overlying the molar was then removed
to facilitate the movement of the tooth and to
induce a regional acceleratory phenomenon.
Since an orthodontic button was inadequate
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for retention, a mound of composite resin (FilTek, 3-M) was then bonded to the facial aspect
of the third molar and then shaped to act as a
hook retainer for the elastic chain that was connected to the maxillary molar brackets (Fig. 3).
This applied a mesio-coronally directed force
to effect a mesio-coronal eruptive movement
of the tooth away from the mandibular canal.
The patient’s progress was followed every
two weeks and adjustments were made as
required. After 6 weeks the molar had moved
approximately 1.5 mm and demonstrated a
radiolucent area around the root. The apex
was now located demonstrably, by periapical
radiograph, away from the mandibular canal
(Fig. 4). A new informed consent was obtained
from the patient and the third molar was easily
surgically removed under block local anesthesia. The socket was gently curetted, a resorbable collagen plug (Salvin Dental) was placed
into the extraction socket, and 3-0 chromic
sutures were placed. The patient was given
postoperative instructions and prescribed
hydrocodone (Vicodin ES, Abbot Laboratories) for pain control. He returned for a one
week follow-up appointment and reported no
altered sensations. Healing was uneventful.

CASE REPORT #2
A 32 year old Latino male presented with pericoronitis of the mandibular left third molar. A
regimen of amoxicillin 875mg bid was prescribed. Clinical and radiographic examination
revealed a mesioangular impacted mandibular
left third tooth with an apex that appeared to be
very close to the mandibular canal. The potential for a post operative altered sensation was
discussed. The patient could not economically
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afford a computerized tomography to determine
the location of the tooth apex. An orthodontic
treatment option for the extrusion of this tooth
was decided upon to preclude the potential for
nerve damage. The maxillary left premolar and
two molar teeth with were bracketed in preparation for placement of an elastic chain. The mandibular third molar was anesthetized by means
of a mandibular block and the overlying bone
removed, a coronal odontotomy was performed
and a dental retention screw placed and bent to
accept the elastic chain. The elastic chain was
attached to the mandibular left third molar with a
TMS dental screw pin (Whaledent). The patient
was followed every two weeks for observation
and adjustments. After 8 weeks the third molar
had moved approximately 1.5mm. The patient
was anesthetized locally and the impacted
tooth was easily removed. The patient returned
one week later and reported normal sensation.

DISCUSSION
The patient over the age of 24 with a recurrently
symptomatic third molar with an apex in close
proximity to the mandibular canal, that requires
removal, is a surgical concern. The patient wants
relief from the episodes of pain and infection but
the potential for post operative morbidity is a
serious consideration. Generally, patients over
the age of thirty years may not have appropriate
healing of the epithelial attachment at the distal
of the second molar after third molar removal.5,18
This may create a periodontal issue at the distal aspect of the second molar. There may be
a poor healing of the attachment in this area
that can result in a periodontal pocket. These
defects may be successfully treated with scaling and root planing or barrier membrane tissue
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guided regeneration.18-20 If the third molar is not
removed, distal caries may develop at the distal
of the second molar.8 Thus, the risk of postoperative neural sensory alteration and periodontal loss of distal attachment is weighed with the
benefits of relief of pain and prevention of second molar distal caries and recurrent infections.
An amount of bone covering the crest of the
ridge was removed in these reported cases to
facilitate the orthodontic movement of the tooth
and to induce a regional acceleratory phenomenon that increases osseous turnover.21 Work
by Wilkco et al has shown that removal of
local osseous cortex can facilitate and speed
orthodontic movement.22 However, the orthodontic forces must be applied immediately
after osseous surgery to take full advantage
of this phenomenon. After two to three weeks
the physiologic mechanisms may attenuate.
The CT scan demonstrated that the mandibular canal was located to the facial aspect of
the third molar root apex in case #1. This may
not be associated with a dramatic increased
risk for surgical nerve exposure during a surgical extraction.9,10 The close proximity of the
canal may indicate a potential for neural surgical trauma. There is no evidence that the orthodontic movement of the root apex away from
the canal will indeed prevent neural damage.
Additionally, the orthodontic movement of the
tooth apex itself may potentially produce a neural event in a case where the apex is located
actually inside the mandibular canal or if the
apex moves through the canal. If the apex is
actually located in the mandibular canal space,
any tooth movement may occur too quickly
to allow for neural sheath accommodation
and potentially produce an altered sensation.

CONCLUSIONS
The apices of impacted mandibular third molars
can be located in close proximity to the mandibular canal as determined on CT scan or panoramic plane radiographic films. These teeth
can be orthodontically moved mesio-coronally
to move the apices away from the mandibular canal for subsequent extraction to reduce
the potential for postoperative neural sequellae. The corona is partially removed to facilitate
orthodontic movement. Additionally, overlying
bone is removed to induce the regional acceleratory phenomenon to increase bone turnover rate. The teeth can then be successfully
extracted with minimal postoperative consequences. This technique may be useful in an
older patient with a mature elongated root apex
that approximates or is actually located in the
mandibular canal. Additional study of this technique is needed. There is a potential for neural consequences from the apical orthodontic
movement away from or through the mandibular canal during treatment. Third molar teeth
with apices in close proximity to the mandibular canal may be successfully removed with a
combination of orthodontic and surgical treatment. The regional acceleratory effect needs
to be induced by removal of any overlying
bone to promote the orthodontic movement.
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