
Clin Case Rep. 2024;12:e9329.	﻿	     |  1 of 7
https://doi.org/10.1002/ccr3.9329

wileyonlinelibrary.com/journal/ccr3

1   |   INTRODUCTION

Amelogenesis imperfecta (AI) is a rare developmental dis-
order characterized by defective or absent tooth enamel, 
affecting both primary and permanent dentition due to im-
proper differentiation of ameloblasts.1,2 While AI exclusively 
impacts enamel formation, it significantly reduces patients' 
quality of life by complicating oral hygiene maintenance, di-
minishing masticatory function, and lowering self-esteem.3 
Additional dental complications include rapid attrition, sen-
sitivity, calculus deposition, and gingival recession.4

AI treatment strategies encompass restorative, pros-
thetic, periodontal, surgical, and orthodontic approaches. 
An interdisciplinary combination of these treatments has 
been shown to improve AI prognosis, particularly when 
initiated during the early permanent dentition stage. 
Orthodontists often encounter AI cases in the late mixed 

dentition stage and play a crucial role in aligning crowded 
teeth for subsequent prosthetic work. Management can 
involve fixed, removable, and clear aligner therapies, 
though fixed appliances pose challenges due to weak 
enamel. The conventional acid etch technique may lead to 
frequent bond failures and enamel chipping.5 GIC-based 
resin cement is considered to enhance bracket retention 
on the enamel surface.6 The debonding process should 
be modified to prevent enamel fracture. For aesthetic im-
provement, prosthetic rehabilitation is recommended.

This case report details the orthodontic treatment of an 
AI patient to align crowded dentition, followed by pros-
thetic rehabilitation using full or partial veneers made 
from various materials.

The rarity and novelty of this case lie in the fact that 
AI is an uncommon developmental anomaly, rarely en-
countered in routine practice. Orthodontic treatment, 
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Key Clinical Message
Amelogenesis imperfecta (AI) is a rare developmental anomaly characterized by 
poorly developed or absent tooth enamel, which complicates orthodontic treat-
ment due to weak enamel-bracket bond strength. This case report presents a suc-
cessful management of AI using fixed orthodontic appliances and prosthodontic 
rehabilitation.

Abstract
Amelogenesis imperfecta (AI) causes enamel defects, complicating oral hygiene, 
reducing masticatory function and lowering self-esteem. This case report details 
an 18-year-old female with AI who underwent fixed orthodontic treatment fol-
lowed by prosthodontic rehabilitation. The multidisciplinary approach restored 
function and aesthetics, significantly improving her quality of life.
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in this case, was particularly challenging and required a 
multidisciplinary approach, involving prosthodontists 
for crown and veneer placement, periodontists for crown 
lengthening, operative dentists for filling carious teeth, 
and orthodontists for tooth alignment to restore the pa-
tient's smile. Due to the defect in enamel formation, the 
bond strength between brackets and the tooth surface was 
weak, leading to multiple challenges throughout the treat-
ment duration. Therefore, AI cases are rare and require 
special care during orthodontic treatment.

In this case, there was generalized malformed enamel 
and minimal clinical crown height in the lower molars. 
Restorations were performed to maintain the integrity of 
the teeth, making both banding and bonding particularly 
challenging.

2   |   CASE HISTORY/
EXAMINATION

An 18-year-old female patient presented to the dental 
outpatient department at the College of Medical Sciences 
in Bharatpur, Nepal, with a chief complaint of yellowish 
tooth discoloration. She also reported decay in her lower 
teeth but had no history of sensitivity. The patient had 
experienced tooth discoloration since childhood, which 
was also present in her primary teeth. She expressed dis-
satisfaction with the unaesthetic appearance of her teeth. 
There was no relevant family history, and none of her 
family members exhibited similar dental anomalies.

Extraoral examination revealed no abnormalities. The 
patient presented with a consonant smile, though yellow-
ish tooth discoloration was evident. Intraoral examination 
revealed a complete set of permanent dentitions with a bi-
lateral Class I molar relationship and an end-on canine re-
lationship on the right side. The patient exhibited a normal 
overbite with a reduced overjet. Crowding was observed 
in both the upper and lower anterior regions. Generalized 
discoloration was present, with severe attrition on the oc-
clusal surfaces of the lower molars and slight chipping of 
the incisal edges of the lower incisors. Caries and chipped 
buccal enamel surfaces were noted on teeth 16, 26, 36, and 
46. Oral hygiene was fair, with calculus and staining pres-
ent in the lower anterior region.

3   |   METHODS (DIFFERENTIAL 
DIAGNOSIS,  INVESTIGATIONS, 
AND TREATMENT)

Diagnostic aids were utilized and analyzed. The orthopan-
tomogram revealed thin enamel in the molars, with pulp 
chambers within normal limits. Based on the patient's 

history, radiographs, and clinical examination, a diagno-
sis of AI hypoplastic type with malocclusion was made.

A multidisciplinary treatment plan was devised, begin-
ning with orthodontic alignment, followed by periodontal 
consultation for surgical crown lengthening, and conclud-
ing with prosthetic rehabilitation. Surgical crown length-
ening was necessary due to the inadequacy of the clinical 
crowns for crown placement. The condition, treatment 
approach, and duration were thoroughly explained to the 
patient and her parents. Although the primary concerns 
were yellowish discoloration and decayed teeth, a detailed 
examination revealed malaligned teeth in both arches ne-
cessitating orthodontic treatment. The specifics of the or-
thodontic treatment were explained to the patient and her 
parents, who consented to the proposed plan. Informed 
and written consent was obtained, and the treatment 
commenced.

Caries and chipped buccal enamel surfaces on teeth 16, 
26, 36, and 46 were restored using Glass Ionomer Cement 
(GIC). Orthodontic treatment was initiated for alignment 
and leveling. Oral prophylaxis was conducted to remove 
plaque and calculus, ensuring no interference with bond-
ing. The enamel surface was etched with 37% phosphoric 
acid (Meta Etchant, Cheongju-si, Chungcheongbuk-do, 
Korea) for 30 s, resulting in a white frosted appearance. 
The bonding agent was then applied and cured for 20 s.

Orthodontic treatment commenced with the bond-
ing of metal brackets (0.022 slots, Standard Edgewise 
0.022 × 0.030 in.) (Morelli, Sorocaba, Brazil) using 
composite-based adhesives. Bands were placed on the 
upper molars, and bondable buccal tubes were applied 
to the lower molars. Initial 0.012″ NiTi wires were ligated 
on both arches, progressing through 0.014″, 0.016″, and 
0.016 × 0.022″ NiTi wires, followed by 0.017 × 0.025″ SS 
and 0.019 × 0.025″ SS wires. Multiple bracket debondings 
occurred on the premolars, necessitating surface cleaning, 
re-etching, and re-bonding of the brackets. Leveling and 
alignment were completed within 4 months, with torqu-
ing and root paralleling requiring an additional 3 months. 
Upon achieving the desired objectives, debonding was 
performed. Debonding pliers were engaged occlusal and 
cervically on the bonding bases, applying peel force to 
break the bond between the bracket and resin (mechan-
ical debonding process). Resin tags on the tooth surface 
were cleaned using a high-speed handpiece and tungsten 
carbide burs, ensuring a single-directional motion.

Figures 1A,B and 2A–J illustrate the pretreatment and 
post-orthodontic treatment appearances. Following ortho-
dontic treatment, prosthetic rehabilitation was planned. 
All-ceramic laminates were fabricated for the upper ante-
rior region and full-veneer all-ceramic crowns were placed 
on teeth 14 and 24. On a posed smile, both frontal and 
three-quarter views revealed visibility up to the upper first 



      |  3 of 7JHA et al.

premolars. Therefore, considering aesthetics, function, 
and patient demand, the prosthesis was fabricated up to 
the upper first premolars.

In the mandibular arch, full-veneer crowns were fabri-
cated for the anterior teeth, while all-metal crowns were 
placed on teeth 36 and 46. The upper teeth distal to the 
first premolars and the lower premolars and second mo-
lars remained intact, showing no signs of enamel loss or 
caries.

4   |   CONCLUSION AND RESULTS 
(OUTCOME AND FOLLOW-UP)

The maloccluded teeth were successfully aligned, and 
prosthodontic rehabilitation was completed. The patient 
was scheduled for follow-up appointments and advised 
on preventive measures and home care to manage enamel 
loss and sensitivity. During these follow-ups, the condi-
tion of the retainer, the integrity of the prosthesis, poten-
tial relapse of the orthodontic treatment, and any chipping 
of the tooth structure were thoroughly evaluated.

The patient has been doing well during the two-year 
follow-up period, with no complications reported. The 
patient's post-prosthetic rehabilitation appearance at the 
two-year follow-up is shown in Figures 3 and 4A–E.

Malocclusion in AI hypoplastic type can be success-
fully treated using fixed orthodontic therapy. Upon com-
pletion of orthodontic treatment, further damage to the 
malformed tooth structure should be prevented by uti-
lizing prosthetic crowns and veneers. Restoring decayed 
teeth in these cases as early as possible is crucial.

5   |   DISCUSSION

Amelogenesis imperfecta (AI) is a group of inherited dis-
orders primarily affecting the structure of enamel. Witkop 
has classified AI into various types as shown in Table 1.1 
Patients with AI experience poor aesthetics, excessive tooth 
sensitivity, and compromised chewing function, often ne-
cessitating dental treatments from an early age. Due to 
malformed enamel, there is a high probability of enamel 
chipping, leading to exposure of the underlying dentin and 
pulp. The irreversible destruction of enamel often results in 
pain and tooth loss. Literature indicates that hydroxyapa-
tite toothpaste effectively remineralizes enamel lesions and 
prevents further demineralization.7 Atraumatic restorative 
technique (ART), Glass Ionomer Cement (GIC), and silver 
compounds are effective in such cases due to their mini-
mally invasive technique, simplicity, and effectiveness in 
caries control.8 In this case too before proceeding with fixed 
orthodontic treatment, all carious teeth were restored with 
GIC to prevent further enamel damage.

Achieving a successful outcome with fixed orthodontic 
therapy in cases of amelogenesis imperfecta (AI) is rare. 
Typically, affected individuals present with malformed 
crowns that are not conducive to the placement of brack-
ets and bands, leading to frequent bracket debonding. 
Furthermore, inadequate clinical crown height in mo-
lars often complicates achieving adequate anchorage. 
These challenges were similarly encountered in our case. 
However, despite these obstacles, a favorable treatment 
outcome was achieved.

The general principles for managing AI are based on 
a comprehensive and timely approach, addressing the 

F I G U R E  1   (A)-Pretreatment extraoral smile photograph, (B) post orthodontic treatment extraoral smile photograph.
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clinical elements and the patient's demands and moti-
vation.9 Orthodontists must always start with the end 
in mind, aiming not just to achieve Andrews10 six keys, 
a perfect occlusion, but to place teeth in positions that 
maximize the placement of restorations for function, aes-
thetics, and stability. A multidisciplinary team approach is 
required for proper treatment planning during initial and 
long-term phases. In this case, orthodontists, prosthodon-
tists, periodontists and operative dentists were involved in 
the comprehensive treatment.

From an orthodontic standpoint, treatment options for 
AI include removable appliances, fixed appliances and 
clear aligner therapy. Removable appliances pose chal-
lenges in AI cases due to reduced crown height and lack 
of undercuts, complicating their placement and requiring 
greater patient cooperation.11

Fixed orthodontic treatment necessitates a well-
prepared tooth surface and adequate bond strength of 
adhesive materials. The fragile enamel characteristic 
of AI patients poses difficulties during treatment and 
debonding processes.12 Using a 37% etchant concentra-
tion with an etching duration of 30 s has demonstrated 
effective results. The literature suggests that glass ion-
omer cement-based adhesives should be utilized in AI F
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F I G U R E  3   Post-prosthetic rehabilitation extraoral smile 
photographs at 2-year follow-up.
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cases to enhance appliance retention and mitigate fur-
ther enamel demineralization, relying less on micro tag 
formation.13 Gulnaz Marsan et  al. treated a case of AI 
hypoplastic type in an 18-year-old female patient using 
fixed orthodontic therapy, achieving successful out-
comes.14 Similarly, Naomi Bechor et  al. also treated a 
case of AI hypoplastic type in a 12-year-old female pa-
tient using fixed orthodontic therapy, with positive re-
sults.15 This case was also treated with fixed orthodontic 
therapy using bondable composites.

Clear aligners represent an alternative option for AI 
treatment, albeit with limited robust evidence support-
ing their efficacy. Existing literature primarily comprises 
case reports, case series, and expert opinions regarding 
their ability to predict orthodontic tooth movement.16 
Additionally, clear aligners are typically more expensive 
than fixed orthodontic therapy, limiting accessibility for 
some patients.

Existing literature suggests that all adhesive remnants 
should be removed using tungsten carbide burs in contra-
angled handpieces, employing light, single-directional 
strokes to avoid scratching or damaging the enamel sur-
face.17 In our case, we adhered to this protocol, consistent 
with the recommendations in the literature.

All ceramic veneers were fabricated for the upper an-
terior teeth due to sufficient tooth structure and the ad-
vantage of requiring less tooth reduction while providing 
optimal aesthetics. Full-ceramic crowns were fabricated 
for the first premolars (teeth 14 and 24) because of their 
critical role in mastication and the forces they endure. 
Full veneer crowns were also made for the lower anterior 
teeth, as existing literature suggests that partial veneers 
are less retentive due to their smaller dimensions.18 All-
metal crowns were made for teeth 36 and 46 due to the 
lower clinical crown height, in line with literature sug-
gesting a high risk of pulp exposure in young permanent 
teeth with porcelain-fused-to-metal (PFM) crowns.19

Existing literature suggests that to prevent further 
damage and sensitivity due to enamel loss in non-restored 
teeth, patient counseling on hygiene practices (e.g., type 
and hardness of toothbrush, brushing before or after 

F I G U R E  4   (A, B, C, D, E) Prosthodontic rehabilitation intraoral photographs at 2-year follow-up, showing veneers in the upper anterior 
region, all-ceramic crowns on the upper first premolars and lower anteriors, and metal crowns on the lower first molars.

T A B L E  1   Classification of amelogenesis imperfecta.

Type I: Hypoplastic
IA: Hypoplastic: pitted autosomal dominant
IB: Hypoplastic: local autosomal dominant
IC: Hypoplastic: local autosomal Recessive
ID: Hypoplastic: smooth autosomal dominant
IE: Hypoplastic: smooth x-linked dominant
IF: Hypoplastic: rough autosomal dominant
IG: Enamel agenesis, autosomal recessive
Type II: Hypomaturation
IIA: Hypomaturation, pigmented autosomal recessive
IIB: Hypomaturation, X-linked recessive
IIC: Snow capped teeth, autosomal dominant
Type III: Hypocalcified
IIIA-autosomal dominant
IIIB-autosomal recessive
Type IV: Hypomaturation-hypoplastic with taurodontism
IVA-Hypomaturation-hypoplastic with taurodontism, 
autosomal dominant
IVB-Hypoplastic-hypomaturation with taurodontism, 
autosomal dominant
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meals), diet (e.g., frequency of food and acidic beverage in-
take), and other harmful habits is crucial.20 Additionally, 
the home use of fluoridated products, as well as potas-
sium nitrate and strontium acetate with fluoride in denti-
frices and mouthwashes, can benefit patients by reducing 
sensitivity and preventing caries.21 In the present case, 
similar precautions were advised to the patient.

Gulnaz Marsan et al. treated a case of AI hypoplastic 
type in an 18-year-old female patient, achieving bilaterally 
Class I molar and canine relationships, normal overjet, 
overbite, and functional occlusion.14 Naomi Bechor et al. 
also treated a case of AI hypoplastic type in a 12-year-old 
female patient, achieving similar outcomes.15 This case 
also concluded with the same successful results consistent 
with the literature.

Ronald D. Venezie et al. suggest that sodium hypochlo-
rite (NaOCl) is an effective protein denaturant capable of 
removing excess enamel protein. Pretreating AI enamel 
with sodium hypochlorite enhances the accessibility of 
enamel crystals to the etching solution, yielding a more 
clinically favorable etched surface. They pretreated teeth 
with 5% NaOCl for 1 min in cases of severely affected hy-
pocalcified type AI and achieved excellent results.22 In 
this case, we did not pretreat the enamel with NaOCl; in-
stead, we directly applied the etchant and bonding agent 
and achieved the expected outcome.

Patient's Perspective

The patient expressed high satisfaction as a result of the 
successful treatment, which was accomplished without 
any complications.
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