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Dental Rehabilitation of a Patient
with Neurofibromatosis Type 1

Robert L. Schneider, DDS, MS1 • Stephen L. Fletcher, DDS2
Kyle M. Stein, DDS2
Abstract

N

eurofibromatosis not only manifests
in several physical issue but may also
affect the oral cavity. Rehabilitation of
the dentition will likely involve several dental
specialty disciplines in coordination with medical colleagues. This case report demonstrates

the coordination of treatment of a neurofibromatosis type I (NF1) patient to correct her
dental issues along with efforts to improve her
facial deformity. The oral and maxillofacial surgery and prosthodontic treatment is described.

KEY WORDS: Neurofibromatosis type I, dental implants, mandibular hypoplasia, dental extractions,
occlusion, CAD/CAM, titanium milled framework
1. Professor Emeritus, University of Iowa Hospitals and Clinics, Hospital Dentistry Institute,
Iowa City, Iowa, USA
2. Associate Professor, University of Iowa Hospitals and Clinics, Hospital Dentistry Institute,
Iowa City, Iowa, USA
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Figure 1: Frontal view of the patient at initial presentation.

Figure 2: Panoramic radiograph at initial presentation.

Figure 3a: Lateral intraoral view following initial
extractions and healing.

Figure 3b: Maxillary occlusal view following initial
extractions and healing.

BACKGROUND
A 21 year old female was referred to our dental
clinic from otolaryngology for evaluation of her
dental condition. Her medical history was significant for Neurofibromatosis type I with excision of multiple facial and arm fibromas. With the
previous excision of facial lesions, cranial nerve
VII was sacrificed so she also exhibits left hemifacial paralysis. She is planning on having soft tissue de-bulking with a facial sling and other facial
Figure 3c: Mandibular occlusal view following initial
extractions and healing.
The Journal of Implant & Advanced Clinical Dentistry
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Figure 4: Panoramic radiograph following the initial
extractions and healing.

Figure 6: Panoramic radiograph post implant placement.

plastic surgery including facial “re-animation” following completion of her dental rehabilitation.
Neurofibromatosis type 1 or NF-1 is an autosomal dominant genetic disease also known as
von Recklinghausen’s disease.1 Patients with
NF-1 lesions are nearly always benign but they
do have an increased risk of developing other
tumors both benign and malignant.1 The diagnosis is based on the patient having at least two
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Figure 5: Diagnostic wax-up intraoral try-in.

of the following: six or more café au lait macules
> 5mm in pre-pubertal individuals or 15 mm in
post-pubertal individuals, two or more neurofibromas of any type or one plexiform neurofibroma,
freckling in the axillar or inguinal regions, optic
glioma, two or more Lisch nodules (iris hamartomas), distinctive bony lesions (sphenoid dysplasia
or thinning of long bone cortex or a first degree
relative with NF 1 with the previous criteria.2-3
Several dental issues are also possibly present.4-7
Soft tissue lesions that arise from a single site
along a peripheral nerve and presents as a focal
mass with well-defined margins. Most are found
on the skin and the head and neck region. The
most common sites are the scalp, neck, cheek
and oral cavity. The patient can also exhibit radiographic findings that can include and enlarged
mandibular canal and mental foramen.8 A concern is also the presence of impacted, missing
and displaced teeth particularly in the mandible.
Additionally shortening of the ramus, notching of
the inferior border of the mandible narrowing and

Schneider et al

Figure 7a: Intraoral four month post op implant placement
with custom healing abutments due to soft tissue
thickness.

Figure 8: Intraoral try in of the verification index to verify
accuracy of the master cast prior to fabrication of the milled
titanium framework.

rarefaction of the coronoid and articular process.
Cranial and jaw bone abnormalities are frequently identified in patients with NF-1 that affect
the sphenoid bone causing sphenoid dysphasia,
which can cause alterations resulting in hypoplasia or resorption of the mandibular complex.8-11
Many articles have attempted to link NF-1 with

Figure 7b: Panoramic radiograph of four month healing
with custom abutments on all implants.

an increase rate of dental caries which is still not
completely confirmed by various clinical studies.12
When the patient presented to the dental clinic for exam the following general evaluation was initially made. She presented with
a significant dentoskeletal deformity on the
left due to her extensive neurofibromatosis
(figure 1). Her right side occlusion is fairly well
interdigitated and the left side is not functional.
Her oral hygiene was poor with active dental caries. There were multiple impacted teeth on the
left side (figure 2). She would like teeth to chew
with on the left side and to be able to speak
more clearly with properly functional teeth. She
denied any V2/V3 paresthesia on the left side
but does exhibit significant hypo mobility of her
hypertrophic tissue on the left side of her face.
Following prosthodontic evaluation it was
decided that the noon-restorable and impacted
teeth #10, 11, 11s, 12, 13, 15, 17, 18, 19, 20,
21, 22, 23, and 24 be removed in the operating
room with general anesthesia. Following ade-
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Figure 9a: Lateral view of the maxillary laboratory scan for
the CAD/CAM milled framework.

Figure 9b: Occlusal view of the maxillary laboratory scan
for the CAD/CAM milled framework.

quate healing further evaluation would be completed to determine if alveolar grafting would be
required prior to placing dental implants for restoration of the left posterior maxilla and mandible
with fixed implant restorations utilizing a screw
retained titanium framework with prosthetic denture teeth and an acrylic wrapped prosthesis due
to the significant amount of alveolar deformity.13-15
Following the extractions healing was uneventful with a normal postoperative course (figures
3a, 3b, 3c, 4). She also consulted with a facialplastic surgeon and maxillofacial prosthodontics. It was determined that dental implants and
fixed restorations would be completed so that
the plastic surgeon could attempt a facial sling
procedure to support the hypertrophic tissue
on the left side of the patients face and consider an attempt at re-animation of the damaged facial nerve from previous lesion excisions.
Four months following the extractions her
healing was satisfactory to begin her definitive prosthodontic treatment. At this time oral
hygiene had greatly improved and remaining

carious lesions treated. Diagnostic casts were
made for mounting and evaluation. The casts
were utilized for diagnostic waxing and fabrication of the surgical guides (figure 5). It was also
determined through evaluation of the diagnostic
casts and CBCT that no alveolar grafting would
be required and implants could be successfully
placed in predetermined locations due to satisfactory alveolar volume. Also following evaluation of the casts and CBCT it was determined
by the prosthodontist that due to the malposition/
impaction of teeth #25 and 28s they should be
removed at time of implant placement to facilitate development of a satisfactory occlusion.
Surgical guides were fabricated and utilized
in placement of the implants in sites # 18, 20
and 22 along with the extractions. In the maxilla
implants were placed in sites #11, 13 and 15.
A particulate augmentation material was utilized
by the surgeon in the placement of the implant
in site 15 due to a slight distal osseous defect.
Due to the thickness of the tissue custom milled
17mm healing caps were utilized in selected
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Figure 10a: Occlusal view of the definitive mandibular
prosthesis.

Figure 10b: Lateral view of the definitive mandibular
prosthesis.

Figure 10c: Lateral view of the definitive maxillary
prosthesis.

Figure 10d: Gingival view of the definitive mandibular
prosthesis showing convex pontic design to facilitate oral
hygiene procedures. The same gingival design was utilized
in the maxillary prosthesis.

sites as the standard 4.5 mm healing caps would
have been covered with soft tissue necessitating
a secondary procedure (figure 6). The surgeon
determined that due to the quality of the alveolar hard tissue a healing time of five months was
recommended prior to finalizing the restorations.
Healing was uneventful with no signs or symp-

toms of infection, good oral hygiene and good
stability of the implants noted (figures 7a, 7b). At
the five month healing period the soft tissue was
healthy and the thickness was within normal limits
so that several of the long custom abutments were
removed and standard length healing abutments
were placed, also preliminary irreversible alginate
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Figure 11: Delivery panoramic radiograph showing
intimate fit of the frameworks and good alveolar bone
levels.

impressions were made for fabrication of custom
impression trays. Oral hygiene procedures were
reinforced and the patient was appointed for final
custom impressions, to be followed by jaw relations records, tooth selection and try-in of the verification index. This would be followed by a wax
try-in and then delivery and post- delivery check.
The patient presented for final impressions five months post placement of the dental
implants. The soft tissue was healthy and the
implants stable. The healing caps were removed
and fixture level impressions were made utilizing
a custom tray and PVS impression material. The
healing caps were replaced with standard length
as the soft tissue had healing very well. A verification index was fabricated on the master casts
for try-in prior to framework fabrication. At the
jaw relations appointment the healing caps were
removed and the index tried intraorally. (figure
8) It appeared to fit passively with no rocking
and passed the single screw test. Interocclusal records were made along with a face-bow
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Figure 12: Patient smile with prostheses providing
improved oral function and support for future facial sling
soft tissue surgical procedures.

transfer and a shade taken for the prosthetic
teeth. The following appointment a wax try-in
of the maxillary and mandibular prostheses was
completed to verify the accuracy of the jaw relation records and obtain the patient approval for
aesthetics and phonetics. A significant improvement in her facial profile and support was noted
with the prostheses and the patient gave her
approval for the shade of the replacement teeth.
Following the patients approval of the wax tryin, the wax-up was returned to the dental laboratory for finalization of the prostheses which would
consist of a CAD/CAM designed and milled titanium screw retained framework for each arch and
heat processing the acrylic resin teeth and support (figures 9a, 9b).13-15 This prosthesis design
was selected for the ability to easily remove and
repair if there was any fracture and ease of performing oral hygiene procedures. There were
other options available but the prosthodontic
author has been utilizing this combination of
materials for several years with excellent results.

Schneider et al

At the delivery appointment the screw retained
abutments were placed following removal of the
healing caps and torqued to the recommended
levels (figures 10a, 10b, 10c, 10d, ). The prostheses were placed with screws also torqued to
the appropriate level. A panoramic radiograph
was taken showing intimate fit of the framework
and satisfactory alveolar bone levels (figure 11).
Oral hygiene procedures for the prostheses were
demonstrated and the screw access channels
were closed with a provisional material for convenient future access. The patient seemed very
pleased with the outcome (figure 12). Due to
the malformation and hypoplasia of the left condyle and ramus the occlusion was left slightly out
of contact in maximum intercuspation (MI) as she
exhibited the ability to clench and bring the prosthesis into maximum contact with very little effort.
Recall appointments show healthy soft tissue and continued stability of the prostheses. We continually reinforce oral hygiene and
the patient began to slowly eat on the left side
and seems pleased with the results. She continues to be followed by our Hospital Dentistry team and is also under treatment in our
Otolaryngology Facial Plastic Surgery division. Results thus far are very promising. l
Correspondence:
Dr. Robert L. Schneider
robert-schneider@uiowa.edu
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Prosthetic Implant Management
of Extraction Site Following
Removal of Anterior Tooth

Tony Daher, DDS,MSEd1 • Georgina El Ghoule, DDS2
Vahik P. Meserkhani, DDS, MSD3 • Nick Caplanis, DDS, MSD4
Abstract

T

he Extraction Defect Sounding (EDS) classification has importance in helping the clinician in establishing an appropriate plan
for surgical implant treatment. This classification sometimes comes up short and no detailed
recommendation of the provisional stage is
described before and after surgical treatment in
the esthetic zone. The purpose of this paper is

to describe all possible provisional techniques
available to restore a single tooth in the anterior
esthetic zone and to give recommendations to the
preferable techniques during site development
and implant placement according to the EDS
classification. It is strongly advisable to have a
preplanning session for the preparation of a vacuum heat formed template and ovate pontic(s).

KEY WORDS: Dental implant, extraction, prosthetics, soft tissue
1. Private Practice limited to prosthodontics, LaVerne, California, USA
2. Private Practice. Jal-El-Dib, Beirut Lebanon
3. Private Practice. Glendale and San Diego, California, USA
4. Associate Professor, LLU, periodontist
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INTRODUCTION
When a compromised anterior tooth is removed
and is planned to be replaced by a dental implant, surgical and prosthetic evaluation must be done for a predictable result.
Surgical Evaluation
The presentation of the alveolar socket varies from
simple to more complex defects. The healing process initiates a cascade of biochemical and histological events that ends up in reduction of the alveolar
bone and soft tissues.1 The remaining tissues surrounding the extraction defect dictates implant
therapies.2 Several alveolar defect classification
systems have been reported.3,4,5 All of these existing classifications however, describe the condition
of an already-healed edentulous site. A classification of the extraction defect immediately following
tooth removal and prior to healing and remodeling
which provides guidelines for implant treatment was
introduced by Caplanis et al. in 2009.6 The Extraction Defect Sounding (EDS) classification, simplifies the decision making process when planning for
dental implant therapy from a surgical point of view.
The EDS classification has its importance in helping the clinician in establishing appropriate plan
for surgical implant treatment.6 This classification
came short and no detailed recommendation of the
provisional stage was described before and after
surgical treatment for the esthetic zone (Table 1).
Prosthetic Evaluation
An ideal prosthesis design should fully enhance
the esthetic features of the missing tooth or
teeth. According to Cooper,7 for a set of procedures to ensure esthetic success for all anterior
implants, the process begins with an esthetic
diagnosis using objective criteria such as:

1) Determination of the adjacent connective
tissue attachment;
2) Diagnostic wax-patterns with emphasis on
peri-implant mucosal architecture;
3) Assessment of bone-to-prosthesis relationship
(CBCT/bone sounding);
4) Possible bone and /or soft tissue augmentation
to support objectively defined crown form;
5) Ideal placement of the implant relative
to the planned gingival zenith;
6) Creating the ideal peri-implant mucosal using
well-formed provisional crowns and abutments;
7) Selection of abutment and crown materials to support peri-implant mucosal health;
8) Removal of cement from the sulcus in case
of cement-retained restorations.
According to Tarnow,8 when the contact
point to the bone crest on standardized periapical radiographs using paralleling technique was 5mm or less, the papillae were
almost 100% present. When the distance
was 6mm, 51% of the papillae were present, and when the distance was 7mm or
greater only 23% of the papillae were present.8 There are other factors determining the
existence of the interdental papilla including the morphology and alignment of teeth,
the mesiodistal distance between adjacent
teeth and the volume of the embrasure space.9
Following anterior tooth removal and the
recommended surgical treatment is done, the
development and the maintenance of esthetic
soft tissue architecture is to follow using interim
restorations such as custom healing abutments, fixed interim prostheses, fixed bonded
ovate pontics, and removable interim prostheses. Clinically we can make use of a provisional prosthesis as a template for the final
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Table 1: Surgical & Prosthetic management of the extraction defect site. (Modified from Dr. C
			
Defect
General
Type
Assessment

Socket			
Walls		
Affected
Biotype

EDS-1
Pristine
0
Thick
								
								
									
									

EDS-2
Pristine
0-1
Thin or Thick
		
to Slight					
		
Damage					
								
								

EDS-3
Moderate
1-2
Thin or Thick
		
Damage					
								
								
								

EDS-4
Severe
2-3
Thin or Thick
		
Damage						
								
								
								
								
prosthesis to induce the interdental papilla
to undergo creeping papilla formation.10
The purpose of this paper is to describe
and evaluate all possible provisional techniques available to restore a single tooth in
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the anterior esthetic zone and to give recommendations to the preferable techniques
during site development and implant placement according to the EDS classification.

Daher et al

Caplanis et al, by adding the prosthetic management after implant surgery by Dr. Tony Daher.)

			
Hard
Tissue

Distance
to
Reference

Ideal Soft
Soft
Tissue

Surgical
Treatment
Recommendations

Prosthetic
Treatment
Recommendations

0mm
0-3mm
Predictable
Immediate
Provisional
								
Placement
Screw Retianed
								
(one stage)
Crown or
									
Bonded
									
Ovate Pontic

0-2mm
3-5mm
Achievable
					
but not
					
Predictable
								
								

Site
Preservation
or Immediate
Implant (one
or two stage)

Bonded Ovate
Pontic then
Screw Retained
Provisional
Crown

3-5mm
6-8mm
Slight
Site
					
Compromised
Preservation
								
then Implant
								 Placement
								
(two stage)

Bonded Ovate
Pontic then
Screw Retained
Provisional
Crown

>5
>8
Compromised
						
								
								
								
								

Bonded Ovate
Pontic then
Screw Retained
Provisional
Crown

Interim Removable Partial Prosthesis
Interim removable partial prostheses are seldom used by the authors in the esthetic
zone. It is hard to include positive rests and
adequate retention in these interim restora-

Site
Preservation
then Site
Development then
Implant Placement
(three stages)

tions to prevent excessive compression of
the extraction defect during the augmentation of soft and hard tissues. Because of
its removable quality, interdental papillae
could recede and get lost (Figures 1A,B).
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Figure 1A: Showing an anterior maxillary tooth and its
interdental papillae missing.

Figure 1B: The missing interdental papillae are due to the
wear “on and off” of maxillary interim acrylic removable
partial denture also used as an orthodontic retainer.

Figure 2A: Fig 2A) Immediate implant placement
replacing a failing left maxillary central incisor.

Figure 2B: The modified existing metallo-ceramic crown
of the extracted failing tooth is used as bonded interim
fixed prosthesis.

Figure 2D: The ovate pontic is bonded to the adjacent
teeth.
Figure 2C: The cover screw is placed over the implant, then
the crown is relined with composite. The gingival area of
the pontic is filled with composite material to support the
gingival tissue and contoured to form an ovate shape. The
top of the ovate shape touches the cover screw.
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Figure 2E: All occlusal contacts must be removed in
centric and lateral excursive movements.

Figure 2F: Final crown cemented over a custom made
abutment.

Custom Made Healing Abutments
Custom made healing abutments are used when
a cement retained interim prosthesis is made. The
authors do not like this procedure because it is
time consuming, difficult to achieve optimum gingival contour, and hard to hide the cement margin.

Figure 2G: Final crown cemented over a custom made
abutment.

Ovate Pontics (Figures 2A-G)
Ovate pontics preserve and establish esthetic
soft-tissue emergence profiles following site preservation or development procedures. These provisional restorations with an ovate pontic design
can be fabricated directly in the mouth or in the
laboratory with the use of the study casts. It is
tedious to fabricate a provisional restoration in the
patient’s mouth. A preplanning session could be
done to prepare a smooth and easy fabrication
of a fixed interim restoration. The objective of the
preplanning session is to prepare the pontic(s)
and a vacuum heat formed template. The vacuum
heat formed template is made from study casts
before the removal of the teeth in question or
from a duplicate cast of a cast with a wax pattern
replacing the missing tooth.
Ovate pontic(s) fabrication is done in the laboratory as follow (Figures 3A-L): cast surgery is per-

The Journal of Implant & Advanced Clinical Dentistry

• 19

Daher et al

Figure 3B: The study cast.

Figure 3A: Vacuumed and heat formed template made on
the cast before the removal of the questionable tooth.

Figure 3D: Vaseline is painted in the area for isolation
purposes.
Figure 3C: Removal of the right maxillary incisor and ridge
contoured with an acrylic bur.

Figure 3E: Provisional ovate pontic is made from the
formed template and cervically contoured according the
cervical contour of the extracted tooth.
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Figure 3F: Provisional ovate pontic is made from the
formed template and cervically contoured according the
cervical contour of the extracted tooth.

Figure 3H: Provisional ovate pontic is made from the
formed template and cervically contoured according the
cervical contour of the extracted tooth.

Figure 3G: Provisional ovate pontic is made from the
formed template and cervically contoured according the
cervical contour of the extracted tooth.

formed to remove the tooth in question, creating
a concavity with 2-3mm depth, partially simulating the extraction defect. A denture tooth, or the
existing crown on the tooth to be extracted, or
the clinical crown of the extracted tooth, all can
be used to form ovate pontics. This ovate pontic
will be bonded to the adjacent teeth after the
removal of the tooth in question using a braided
stainless steel wire (Figure 2). If the bonded
ovate pontic is used without a retentive wire, the
risk of de-bonding is possible. It is imperative to
inform the patient when the pontic is loose, to
come to the office as soon as possible to minimize the collapse of the surrounding soft tissues.
This pontic will fill in the missed contour and
apply no pressure on the gingival margin and
interproximal papillae, holding the tissue from
collapsing following tooth extraction. They can
be incorporated within fixed as well as removable transitional restorations either chairside or
in the laboratory using conventional acrylic or
composite. In case of ridge preservation pro-
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Figure 4B: Immediately a TSV Zimmer implant is placed to
replace the removed central incisor.

Figure 4A: Left maxillary central incisor is to be removed.

Figure 4C: The implant mount is removed and replaced
with temporary abutment and the final provisional crown
is made with the heat and premade vacuumed formed
clear template from the study cast. BIS-GNA acrylic
material is used for the screw retained provisional crown.
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Figure 4D: The screw retained provisional crown is
finessed by adding flowable composite to the gingival
shoulder of the temporary abutment.

Daher et al

Figure 4E: Provisional well contoured crown placed
and left for 3 months for complete gingival healing
and maturation. Caution is to be taken that no occlusal
contacts are present on the provisional crown.

Figure 4G: Final implant crown in patient mouth.

cedures, the ovate portion of the pontic should
make a less of 1mm depression on the membrane
covering the bone graft. If the implant is placed and
when the immediate loading is not indicated, the
bonded ovate portion of the pontic should be in
intimate contact with the implant cover screw. This
will facilitate the maintenance of the gingival contour and later on facilitate the formation of adequate
contour of the interim implant fixed restoration.

Figure 4F: Provisional well contoured crown placed
and left for 3 months for complete gingival healing
and maturation. Caution is to be taken that no occlusal
contacts are present on the provisional crown.

Screw retained Provisional crown
When a dental implant is placed with a torque
>35Ncm and stable, a screw retained
provisional crown can be made. Care is made
to leave the interim crown off the occlusion in centric and excursive movements.
We feel that in these situations, the screwretained provisional restorations have many
advantages over the cement-retained provisional restorations from a practical and biological point of view. If the access hole is
on a labial or buccal surface, flowable composite will close it and make it undetectable.
Extraction Deficit is either EDS1 or EDS2
When the general assessment of the extraction deficit is pristine (EDS1) or slightly damaged (EDS2); (Figures 4A-G) the clinician has
the option to place immediately the implant into
the fresh extraction socket2. Clinical situations
could arise either 1) the implant can be restored
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Figure 5A: Advanced periodontal lesion on the right
lateral incisor.

Figure 5B: Ridge preservation using bone graft and
resorbable membrane done right after tooth removal.

Figure 5C: An ovate-shaped denture tooth bonded in
place using a rubber dam to optimize the bonding effect.

Figure 5E: An ovate-shaped denture tooth bonded in
place using a rubber dam to optimize the bonding effect.
Figure 5D: An ovate-shaped denture tooth bonded in
place using a rubber dam to optimize the bonding effect.
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Figure 5F: Site healing after 4 months.

Figure 5G: Site healing after 4 months.

Figure 5H: Implant placement and simultaneous
placement of bone graft.
Figure 5I: Implant placement and simultaneous
placement of bone graft.

immediately with a provisional prosthesis in case
adequate stability and a torque of > 35Ncm or
2) the implant cannot be restored immediately.
In the situation (2), a bonded ovate pontic can
be placed to maintain the tissue architecture.
The apical portion of the ovate pontic should
be in contact with the implant cover screw.
Figure 5J: Same bonded tooth in place.

Extraction Deficit is EDS3
When the general assessment of the extraction
deficit is moderately damaged (EDS3) the clinician must do site preservation and then later

The Journal of Implant & Advanced Clinical Dentistry

• 25

Daher et al

Figure 5K: Final cement retained implant crown over a
custom abutment in place.

Figure 5L: Final cement retained implant crown over a
custom abutment in place.

place the implant. When the site preservation is
done, a bonded ovate pontic can be placed to
maintain the tissue architecture and should not
extend more than 1mm in the tooth socket. At a
later date when the ridge preservation procedure is successful, the implant can be placed.
This brings us to the situation of EDS1 or EDS2.

Figure 5M: Final restoration in place.
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Extraction Deficit is EDS4
When the general assessment of the extraction deficit is severely damaged (EDS4) (Figures
5A-N) the clinician must do site preservation,
then site development and then implant placement (3 stages). When the site preservation and
site development are done, a bonded ovate pontic can be placed to maintain the tissue architecture. During site development the pontic
could be made short to allow the bone graft to
have enough space for healing purposes. At
later date when the ridge preservation procedure and the site development procedures are
successful, the implant can be placed. And this
brings us to the situation of EDS1 or EDS2.

Daher et al

SUMMARY
Extraction sockets are often damaged so extensively multiple soft and hard tissues augmentation
procedures are necessary to adequately develop
the site with optimum hard and soft-tissue esthetics, and adequately manage the prosthetic situations. For that purpose it is strongly advisable
to have a preplanning session for the preparation of a vacuum heat formed template and ovate
pontic(s). The EDS classification attempts to
categorize the most common extraction defect
presentations and simplify the surgical and prosthetic treatment decision-making process. l
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A Novel Technique to Optimize
Screw-Retained Implant Restorations
Dr. Ira Langstein1
Abstract

Background: This paper discusses the challenges of fabricating screw-retained implant supported restorations in clinical situations. Due to
either non-ideal anatomy, or inadequate surgical
alignment, screw holes for restorative retention
often emerge out of restorations in poor position.
Methods: In the clinical case discussed below,
a dental implant was placed immediately in
an anterior extraction socket, and a screwretained provisional crown was placed.
After
taking a digital scan of a scan flag to communicate the implant position and peri-implant tissue anatomy, a novel, angulated screw channel
assembly was utilized in order to optimize the
screw-hole emergence from the restoration.

Results: The final restoration satisfied both
functional and aesthetic requirements, thus
demonstrating the protocol and success of
the angulated screw channel technology.
Conclusions: As clinicians are faced with
mounting evidence of peri-implantitis associated with cement restorations, screw-retained
restorations are becoming more prevalent in
clinical situations. There is an increasing need
for technologies to assist in optimizing restorations where implant placement is non-ideal.
The new angulated screw channel technology has provided a workable solution to satisfy the clinical requirements for excellence
while employing screw-retained restorations.

KEY WORDS: Dental implant, provisionalization, prosthetics
1. Private practice, White Plains, New York, USA
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Figure 1: A 40 year old female presented with an acute
periapical infection on tooth #8.

INTRODUCTION
Dental implants are a longstanding, optimal treatment choice for the replacement of missing
teeth, particularly a single tooth in the anterior
maxilla.1 In order to be successful, this treatment must overcome multiple challenges, including, but not limited to, a high lip line, and limited
osseous quality and volume, both antero-palatally
and vertically. After successful osseointegration, the final ceramic restoration is fixated to the
implant through either cementation to an abutment, or by placing a retaining screw through the
crown, attaching it to the implant. Recent studies have demonstrated associated risks of periimplantitis in cement-retained restorations.2 This
destructive pathology can manifest itself many
years after implant placement, and poses ongoing risks to implant survival. New restorative
trends have focused on providing screw-retained
solutions, particularly in clinical scenarios where
implant placement is non-ideal and not lined
up to provided cingulum access. The following
case will demonstrate the use of an angulated
screw (ASC)(Nobel Biocare, Yorba Linda, CA).,
in order to redirect the prosthetic screw, and thus
avoid cementation of the final implant crown.3

Figure 2: A 40 year old female presented with an acute
periapical infection on tooth #8

CASE REPORT
A 40 year old female presented with an acute
periapical infection on tooth #8 (Figs. 1, 2). The
tooth had been recently treated with an apicoectomy, with no resolution of her symptoms or
pathology. Extraction, with subsequent dental
implant treatment, was recommended. The tooth
was extracted atraumatically at a local oral surgeon, with no surgical flap, and the socket was
carefully debrided. A 3.5 mm Nobel Biocare
Active implant (Nobel Biocare, Yorba Linda, CA)
was placed, aligning as close as possible with the
cingulum of the adjacent teeth. The subsequent
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Figure 3: Facial gap was filled with a bone graft to provide
for optimal integration.

Figure 4: PEEK provisional abutment cylinder placed onto
dental implant.

Figure 5: Provisional restoration placed onto PEEK
cylinder.

Figure 6: A lingual hole was created in a previously
fabricated provisional crown shell in order to slide over the
tube of the PEEK cylinder.

Figure 7: The provisional crown demonstrated smooth
contours and an undercontoured gingival margin to
facilitate tissue stability.

30 •

Vol. 9, No. 9

•

November 2017

facial gap was filled with a bone graft to provide
for optimal integration (Fig. 3). A healing abutment
was placed on the implant and hand-tightened.
Upon returning to the restorative practice
immediately after implant placement, the healing screw was removed, and a PEEK provisional
abutment cylinder (Nobel Biocare, Yorba Linda,
CA) was seated on the implant (Figs. 4, 5). A lingual hole was created in a previously fabricated
provisional crown shell in order to slide over the
tube of the PEEK cylinder (Fig. 6). After verifying the position, the shell was luted to the tube
with flowable resin (Revolution, Kerr, Inc., Orange,
CA) and cured. The assembly was subsequently

Langstein

Figure 8: The provisional crown was then adjusted to
remove all occlusal contacts.

Figure 9: Soft tissue stability and osseointegration was
evident after 16 weeks.

Figure 10: Soft tissue stability and osseointegration was
evident after 16 weeks.

Figure 11: Elos 3.5 mm scan flag (Elos Medtech,
Gothenburg, Sweden) was fixated to the implant.

Figure 12: A digital scan, using the Trios 3Shape (3Shape,
Copenhagen, Denmark) was performed, taking care to
incorporate the emergence profile and adjacent tooth
contours

Figure 13: As seen on the model, as constructed, the screwhole would need to exit the incisal edge of the crown in
order to be parallel with the implant.
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Figure 15: The final restoration consists of a titanium
insert, a zirconia core, and hand stacked porcelain.

Figure 14: The ASC driver allows a modification of up to 25
degrees circumferentially.

refined by adding resin and recontouring until
the provisional crown demonstrated smooth
contours and an undercontoured gingival margin to facilitate tissue stability (Fig. 7). The provisional crown was then adjusted to remove all
occlusal contacts, and the screw access hole
was sealed with Teflon tape and Fermin-N light
cure (Fig. 8). Immediate loading and provisionalization of implants in the aesthetic zone
has been established as a viable modality.4
Soft tissue stability and osseointegration
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was evident after 16 weeks (Figs. 9, 10). After
removal of the provisional implant crown, an Elos
3.5 mm scan flag (Elos Medtech, Gothenburg,
Sweden) was fixated to the implant (Fig. 11). A
digital scan, using the Trios 3Shape (3Shape,
Copenhagen, Denmark) was performed, taking
care to incorporate the emergence profile and
adjacent tooth contours(Fig. 12).5 Multiple shade
photos were taken, utilizing the Vita-Pan shade
guide(Vita North America, Yorba Linda, CA) for
reference. Images also included converted black
and white images for value comparison, and polarized images to remove glare and focus on chroma
and hue. The provisional restoration was again
fixated to the implant as per the previous protocol.
The Dental laboratory received the STL files
and initiated the restorative planning and execution process. Instructions for digital models
were sent to an external printer. After receiving
digitally-printed models, the lab began assembly
of the final restoration. As seen on the model, as
constructed, the screw-hole would need to exit
the incisal edge of the crown in order to be parallel with the implant (Fig. 13). The subsequent thin-
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Figure 16: The angulated screw was torqued to 25 nm2
and the screw-access hole was sealed with Teflon tape and
composite resin.

Figure 17: The angulated screw was torqued to 25 nm2
and the screw-access hole was sealed with Teflon tape and
composite resin.

Figure 18 The angulated screw was torqued to 25 nm2
and the screw-access hole was sealed with Teflon tape and
composite resin.

ning of the ceramic incisal edge, along with access
resin in a non-ideal location would make this
option undesirable. A new technology, using the
Nobel Biocare Angulated Screw Channel (Nobel
Biocare, Yorba Linda, CA) was utilized to provide
the ability to redirect the screw, effectively permitting access through an idealized screw hole, and
then changing direction as it stabilized the crown
to the implant. The ASC driver allows a modification of up to 25 degrees circumferentially (Fig. 14).
The final restoration consists of a titanium
insert, a zirconia core, and hand stacked porce-

Figure 19: The angulated screw was torqued to 25 nm2
and the screw-access hole was sealed with Teflon tape and
composite resin.
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lain (Fig. 15). The crown is friction fit over the
titanium insert, with no cement interface. The
angulated screw, when tightened, holds the
crown in place. The titanium insert itself is
retained by a Morse taper/connection internally
in the implant. Zirconia has been demonstrated
to produce a healthy soft tissue response.6
After verifying fit, both clinically and radiographically, the implant crown was inspected
for aesthetics and contour. The angulated
screw was torqued to 25 nm2 and the screwaccess hole was sealed with Teflon tape and
composite resin (Estelite Omega, Tokuyama
North America, Encinitas, CA)(Figs. 16-19).
The final occlusion was evaluated and adjusted
in all excursions.7 The patient was instructed
on proper home care and maintenance.

DISCUSSION
Cement-retained implant restorations, while
often providing optimal aesthetic results, carry
with them the risk of peri-implant disease. Periimplant disease often presents months or years
after the restoration is completed. Treatment
of peri-implant pathology is often complex with
mixed results. Surgical and non-surgical therapy can leave the restoration compromised aesthetically, with resulting osseous and soft tissue
defects. Implant removal is sometimes indicated. Screw-retained restorations have existed
since the advent of implant dentistry, but they
carry with them their own set of compromises.
Many implants are place off-angle by oral surgeons and periodontist, either because of osseous limitations, or a lack of knowledge of the
final prosthetic restoration. In addition, many
implants are placed at poor angles as a result of
not having utilized an implant placed guide. The
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restorative dentist is thus left with designing
a restoration where the screw hole may exit a
cusp tip or a facial surface of a final restoration.
Redirecting the screw-access hole in dental implant restorations has previously been
accomplished by the use of multi-unit abutments (MUAs) that serve as an intermediary
between the implant and the restoration. The
disadvantages of MUAs include the need for
the screws and the additional vertical layer
that the MUA adds. This may result in titanium being visible supragingivally, even though
the implant platform alone provides adequate
running room. Efforts to innovate to solve the
problem of optimizing the screw-access hole
have resulted in the development by Nobel
Biocare of the Angulated Screw Channel. It is
important to note that in this system, the interface between the insert and the implant is one
of titanium. Previous efforts at utilizing zirconia
for the abutment or implant stem have result in
fractures of the insert or abrasion and wear of
the internal aspect of the implant connection by
the zirconia. The ASC system avoids cement
altogether by employing zirconia that friction
fits over the titanium insert and is the angulated
screw holds the restoration to the insert. Since
there is reasonable thickness to the restorative zirconia, the access resin that seals the
screw hole is of adequate depth and picks up
the shading of the neighboring zirconia. The
result is improved aesthetics. An additional
advantage of the ASC is more ideal access to
posterior screw holes. Patients with limited
jaw openings sometimes present access challenges to the placement of drivers. With the 25
degree accommodation, the driver can be tilted
mesially and still properly tighten the screw.
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CONCLUSION
The current trends toward screw-retained implant
restorations have presented the challenge of
optimally placing dental implants that facilitate screw placement. The novel Nobel Biocare
Angulated Screw Channel has provided greater
flexibility in implant placement while maintaining screw retention as the restorative modality of
choice. The result is restorations that possess
both functional and aesthetic predictability. l
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