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ABSTRACT
The following case is one of a young woman with Amelogenesis Imperfecta (AI).
A young woman of 26 years arrived in the clinic presenting severe dental and consequent psychological and
behavioral problems. She was diagnosed with Amelogenesis Imperfecta Type IV. This condition resulted both in
massive and extensive dental damage and many problems associated with AI - poor esthetics, loss of function,
deterioration of the gingival tissues, impaired speech, self-consciousness due to difficulties to appear and speak in
public and deep dental phobia. A comprehensive treatment plan was prepared, with the challenge of completing it
within a single session under general anesthesia.
The treatment plan objectives were to restore esthetics, function and soft tissue health. Among the procedures
performed were periodontal treatments with an Er:YAG laser, gingival recontouring, crown lengthening, root canal
treatments and non-metal esthetic crowns.
This case presented many clinical challenges and requires creative solutions. In order to obtain a favorable outcome
of long-term success resulting in caries free teeth and healthy soft tissues, many variables had to be taken in
consideration. All of those will be elaborated in this case report.

BACKGROUND
Amelogenesis Imperfecta (AI) is a complex of hereditary
defects constricted to the dental enamel hard tissue.
This entity of enamel alteration targets the mineralization
process and therefore affects both the deciduous and
permanent dentitions. This condition was known since
1890 when Spoke described it as "Hereditary Brown
Teeth". The prevalence of AI is 1:14,000.
AI is caused by mutations of several genes responsible
for enamel formation. These genes are isolated and
recognized as five enamel formation genes: AMELX,
ENAM, KLK4, MMP20 and DLX2.
Mutation of the AMLEX gene causes x-linked AI, whereas mutation of the AMEL gene causes autosomal
inherited AI.
The clinical appearance is varied and divided into four
group categories:
Type I: tiny perforations scattered across the enamel
surface. The distribution of those lesions can be localized
as well as generalized. The damage lies within alteration
of enamel matrix deposition.
Type II: characterized by hypomaturation of enamel
formation. As a result the enamel appears opaque and of
chalk-white coloration. The enamel layer’s thickness is
normal but the hardness is impaired and separates easily
from underlying dentin.
Type III: the enamel is increasingly thin and has a worn
brownish appearance. Its mineralization is insufficient.
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It separates easily from the dentin soon after the tooth
erupts. The teeth are extremely sensitive to thermal
stimuli.
Type IV: characterized by hypomaturation as well as
hypoplastic enamel. This is the most common type of AI
and it is associated with taurodontism phenomenon.

CASE REPORT
A 26 year old female patient arrived at the clinic
presenting poor oral esthetic and functional status. The
patient was healthy, without any known allergies, no
susceptibility to drugs.
The diagnosis showed the patient suffering from severe
molar wear and failing bridgework with carious
abutments due to AI type IV. The patient's chief
complaint was poor esthetics and difficulty of masticatory function, considerable discomfort and sensitivity.
The history did no reveal any familial AI cases.
An extra oral examination showed incompetent lips.
An intra-oral examination revealed an anterior open bite
and a gummy smile. All of the permanent dentition was
present. A severe wear of occlusal aspects was present
causing extensive cavities in the molars.
Deep carious lesions were observed and the gingival
status was found to be extremely deteriorated with severe
inflammation, swelling and redness of the gingival.
Pockets amounting up to 8 mm were recorded.
The oral hygiene of the patient was very poor with large
plaque index and calculus.
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Figure 1 exhibits the intraoral pre-operative status,
demonstrating open bite, gummy smile, poor bridgework
and severely inflamed gingival.
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technician according to the impressions and
following the clinician's requests.
6. The pockets that were recorded before treatment
amounted to 8 mm depth in the region of teeth 23-24,
13-14, 31-41.
During the treatment sequence, the following procedures
were performed:
1. A thorough scaling was done pre-treatment.
2. Radicular cyst enucleation in the region of the middle
lower incisors.
3. Extractions of teeth no. 17, 31 & 41 were performed.
4. Root canal treatments in teeth no. 16, 26, 28, 47, 46,
36 & 37.
5. Root canal retreatments were performed in teeth no.
15, 12, 21, 22, 23, 25 & 35.

Figure 1: Intraoral pre-operative status

The patient was diagnosed as suffering from deep dental
phobia, and was not willing to undergo a conservative
dental treatment. Therefore general anesthesia was indicated in order to complete the treatment in a short time
while the patient is unconscious.
A comprehensive treatment plan was prepared consisting
of total oral rehabilitation, of both the dentition and the
gingival tissue.
Crown lengthening and gingival recontouring were indicated as well due to the carious lesions and the high lip
line, revealing considerable gingival tissue length.
The premolars and molars were designated for metal
ceramic crowns, and the front teeth - canines and incisors
- were designated for metal free ProCera crowns.

METHODS AND MATERIALS
The following examinations were made:
1. Blood test.
2. EKG examination was taken and found normal.
3. Blood differential was taken and found normal.
4. Anesthesiologist test - mouth breather.
5. Impressions of the upper and lower arches were taken
prior to GE. The impressions were cast in order to
determine the following:
* Location of the finishing lines.

6. During the canal treatments, canal sterilization was
performed using the laser.
7. Core buildups in teeth 12, 15, 16, 21, 22, 23, 25, 26,
28, 35, 36, 37, 46 & 47.
8. Gingivoplasty of the gums in the upper and lower jaws
due to severe gingivitis coupled with soft tissue
hyperplasia.
9. Periodontal treatment was performed using a
LiteTouch Er:YAG laser (Syneron Medical Ltd.)
with work parameters of 400 mJ and a frequency of
12 Hz for gingivectomy and gingivoplasty procedures
performed later on.
10.Crown lengthening in teeth no. 43-45, 33-36, 14-16,
and 24-25 with laser parameters of 300 mJ and
frequency of 15 Hz.
11.Provisional crowns were prepared following tooth
preparations and placed on teeth 16 to 28 and 37 to 47.
12.The anterior open bite condition was closed in the
antero-posterior dimension with no anterior contacts
between the incisors. The first occlusion was made
starting the canines and posterior 13-17, 23-27.
13.The patient was released to her home following a
2-hour recuperation period, during which she was
under the anesthesiologist’s supervision.
14.There was an uneventful awakening following
general anesthesia.

* Inter-maxillary relationships.

15.Post-treatment: four soft laser treatments were done,
consisting of 10-minutes sessions with 2-day intervals.

* The gingival line of the upper incisors in order
to achieve a pleasing and esthetic contour as a
part of the smile design of the all ceramic
crowns.

16.A hygiene refreshing course was given by a hygienist
concerning correct brushing technique and the
utilization of accessory dental products, such as dental
floss and dental woodsticks.

* Diagnostic wax-up was prepared by the

17.The healing sequence was observed without any
unusual events.
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TREATMENT
Under general anesthesia a gingival crown lengthening
and recontouring was performed using an Er:YAG laser
(LiteTouch by Syneron Medical Ltd.).
Endodontic treatment was performed in all teeth due to
severe wear and the desire to avoid pulp involvement
postoperatively as the patient cannot be treated without
GA.
Upon completion of root canal treatment, post- and core
build up were made using prefabricated "Dentatus"
(Dentatus, Stockholm, Sweden) titanium posts and
"Build-it" (Pentron Clinical Tech. Wellington, CT, USA)
dual cure core build up composite material. Tooth
preparations were made and full arch mandibular and
maxillary impressions were taken using PVS “Express”
(3M-ESPE, St. Paul, MN, USA) impression material
using the putty-wash technique.

Figure 2a: Pre-operative radiograph

Gingival displacement was done using retraction cords
and a hemostatic agent.
Full arch heat cured provisional restorations were fabricated by the technician working chairside, based on a preoperative, and temporarily cemented with Freegenol
temporary cement (GC, Tokyo, Japan). Impressions were
taken after GA was administered.

POST-TREATMENT
• During the first two weeks following treatment, the
provisional restorations were adapted to the gingival
contour in order to achieve esthetics and determination
of the best form for the definitive restorations, in order
to create a natural emergence profile and a balanced
crown length relationship.

Figure 2b: Post-operative radiograph

Figure 3 exhibits a post-operative photo with permanent
crowns - note the decreased gummy smile, open bite
closure and healthy pink appearance of the gingival
tissue.

• The tooth/crown shade was selected using the VITA
shade guide (Vita Zahnfabrik, Badsackingen,
Germany). Porcelain firing was performed, and Procera
substructure was fabricated.
• Permanent 13 to 23 and 33 to 43 TeCera crowns were
prepared with PFM 14 to 17, 24 to 28, 34 to 37 and
44 to 47 bridges.
• Ten days after the operation, the permanent allceramic crowns were placed to the satisfaction of the
patient and cemented with FUJI II GIC cement (GC,
Tokyo, Japan).
• Upon crowns delivery, pocket depth decreased to a
maximum of 5 mm in depth in the region of
teeth 23-24, 13.
• One month post-operative a further decrease in pocket
depth was recorded. A maximum of 3 mm pocket depth
was observed.
• Upper anterior gingival tissue showed healthy, pink,
orange-peel appearance with no evident swelling.

Figure 3: View of post-operative provisional restorations
immediately after GE. Note the open bite and the gingival tissue
immediately after Gingivoplasty.
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TREATMENT OUTCOME

DISCUSSION

Figures 4a & 4b exhibit 10 days post-operative photos
with the permanent crowns - note the decreased gummy
smile, open bite closure and healthy pink appearance of
the gingival tissue.

The dental Er:YAG laser is the only available tool today
capable of performing procedures such as gingivectomy
and gingivoplasty within a single session, achieving a
new gingival contour without risking a significant
recession (due to inhibition of fibroblast migration) and
without any post-operative edema.
People suffering from dental phobia (20% of the adult
population) refrain from dental treatment and therefore
accumulate dental tissues damage. The result is an extensive deterioration of the gingival and tooth attachment
apparatus tissues. Furthermore, the phobic patient refuses
conventional dental treatment. The only treatment option
is with GA. While the patient is unconscious, all of the
required procedures can be performed. Due to the
experience accumulated in our clinic most of the treatments can be performed as part of a complex oral rehabilitation in one day within a single appointment session.
This kind of complicated treatment requires special
preparations:
• Logistic
• Armament
• Knowledge - surgical and prosthodontic.
With this treatment nature, the Er:YAG laser is an indispensable instrument enabling us to offer our patients high
quality and predictable treatment in a short time to the
full satisfaction af the patient.
In this case many different variables existed simultaneously. AI as well as gingival problems, open bite and
dental phobia presented a considerable challenge to the
clinician.

Figures 4a & 4b: Treatment outcome

The literature describes these clinical problems.
As the only treatment option was to perform GA, the time
in which the treatment was confined to was restricted.
The use of Er:YAG laser decreased the healing time
dramatically and enabled treatment of the soft tissue in an
almost sterile environment, enhancing rapid and
complete healing.

5

AMELOGENESIS IMPERFECTA REHABILITATION

JUNE 2009

REFERENCES
1. Sholapurkar AA. et al, “Clinical diagnosis and oral rehabilitation of a patient with Amelogenesis imperfecta: a case
report.” J. Contemp. Dent. Practice, 2008 May, 9(4);1-11.
2. Coffield KD. et al, “The psychological impact of develop
mental dental defects in people with hereditary
Amelogenesis imperfecta”. JADA May 2005 136(5);620630.
3. Poulsen S. et al, “Amelogenesis Imperfecta- a systematic
literature review of associated dental and oro-gacial abnormalities and their impact on patients”. Acta. Odontol. Scand.
2008 Aug; 66(4)193-9.
4. Pohjola V. et al, “Age-specific associations between dental
fear and dental condition among adults in Finland”. Acta.
Odontol. Scand. 2008 Oct;66(5)278-85.
5. Hagglin C. et al, “Factors associated with dental anxiety and
attendance in middle-aged and elderly women”. Community
Dent. Oral Epidemiol. 2000 Dec;28(6):451-60.
6. Folayan MO. et al, “Aetiology of dental anxiety in children:
a review of the literature”. Niger. J. Med. 2001 JulSep;10(3):106-11.
7. Stopp S. et al, “A new concept in navigated laser surgery”.
Lasers Med. Science 2008 Jul;23(3)261-66.
8. Stopp S. et al, “A new method for optimized laser treatment
by laser focus navigation and distance visualization”. Engin.
Med. Biol. Society 2007 Annual IEEE conference. 17381741.
9. Rupprecht S. et al, “Er:YAG laser osteotomy directed by
sensor controlled systems”. J. Cranio Maxillo. Surg. 2006
Dec;31(6):337-342.
10. Kesler G., Romanos G., Koren R., “Use of Er:YAG laser to
improve osseointegration of titanium alloy implants- a
comparison of bone healing”; Int. J. Oral Maxillofac.
Implants, 2006 May-Jun; 21(3):375-9.

11. Schwartz F. et al. “Influence of implant bed preparation
using an Er:YAG laser on the osseointegration of titanium
implants: a histomorphometrical study in dogs”; J. Oral.
Rehabil. 2007 Apr; 34(4):273-81.
12. Sculean A. et al., “Anti-infective therapy with an Er:YAG
laser: influence on peri-implant healing”; Expert Rev. Med.
Devices. 2005 May; 2(3):267-76.
13. Ishikawa I. et al, “Potential applications of Erbium:YAG
laser in periodontics”. J. Periodontal Res. 2004 Aug;
39(4):275-85.
14. Ishikawa I. et al, “Clinical applications of Erbium:YAG
laser in periodontology”. J. Int. Acad. Periodontol. 2008
Jan; 10(1):22-30.
15. Tomasi C. et al., “Short-term clinical and microbiologic
effects of pocket debridment with an Er:YAG laser during
periodontal maintenance”. J. Periodontol. 2006 Jan;
77(1):111-8.
16. Parker S., “Surgical laser use in implantology and
endodontics”. Brit. Dent. J. 2007 Apr; 202, 377-86.
17. Stopp S. et al., “A new method for optimized laser treatment by laser focus navigation and distance visualization”.
Engin. Med. Bio. Soc. 2007, EBMS 2007, 29th Annual
International Conference of the IEEE.
18. Romanos G. et al., “Osteoblast attachment on titanium
disks after laser irradiation”, Int. J. Oral Maxillofac.
Implants. 2006 Mar-Apr;21 (2):232-6.
19. Lubart R. et al., “Er:YAG laser promotes gingival wound
repair by photo-dissociating water molecules”. Photomed.
Laser Surg. 2005 Aug;23(4):369-72.

MARK LEVIN, DMD, B.MED.SC
Dr. Levin graduated from the Hebrew University Hadassa in Jerusalem. He is the CEO and Managing Director of
Mediclinic, a private medical center in Tel Aviv, Israel. He specializes in laser dentistry, dental phobia treatment and
dental treatment under general anesthesia. He is certified by the ALD (Academy of Laser Dentistry), USA and lectures
extensively worldwide in the field of laser dentistry.
Lecture topic: A revolution in Hard Tissue Laser Dentistry.

NITAY PAUKER, DMD, B.MED.SC
Dr. Pauker graduated from the Hebrew University Hadassa in Jerusalem in 1999 and practices dentistry at Mediclinic,
a private medical center in Tel Aviv, Israel. He specializes in cosmetic dentistry and dental phobia treatment. He served
in the Israel Defense Force as medical officer in charge of a dental clinic.

