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Abstract 

Objective: Placement of a dental implant 

during early adolescence may result in 

an unesthetic outcome or even loss of 

function. The presented case describes 

the treatment of infraoccluded dental im-

plants and the esthetic complications for 

a young adult female who had received 

two dental implants in the canine pos-

itions when she was 16 years old.

Clinical considerations: After examin-

ation and diagnosis, a multidisciplinary 

approach was implemented, including 

the removal of one infraoccluded im-

plant, followed by hard and soft tissue 

reconstruction prior to implant replace-

ment into an ideal three-dimensional 

position. On the contralateral side, a 

subepithelial connective tissue graft 

was performed, in conjunction with the 

modification of the emergence profile of 

the abutment and definitive crown. The 

anterior sextant was treated as a com-

prehensive esthetic rehabilitation that in-

volved two additional laminate veneers 

and two all-ceramic crowns. 

Conclusions: This multidisciplinary ap-

proach successfully managed the com-

plication that resulted from infraocclud-

ed dental implants. The final esthetic 

outcome satisfied the patient’s chief 

complaint, and was documented to be 

stable at the 1-year follow-up.

(Int J Esthet Dent 2016;11:XXX–XXX)
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in the early mixed dentition have a poor 

prognosis for later in life.2 In some se-

vere cases, dental implants may remain 

stationary and eventually become bur-

ied in the alveolar bone.

However, the ideal timing for implant 

placement in late adolescence varies, 

since it is difficult to predict when maxil-

lofacial growth will cease.3 On the oth-

er hand, concerns for delayed implant 

placement are the resorption of the al-

veolar ridge over time, and the patient’s 

desire to restore missing teeth earlier. In 

the current case report, a young female 

received two dental implants at the age 

of 16, in conjunction with orthodontic 

treatment, to replace bilateral canines. 

Over the years, her peri-implant hard 

and soft tissue collapsed, and a gray-

ish shine-through discoloration became 

evident. The patient’s general display of 

the smile was also asymmetrical, with 

disproportionate crowns. The success-

ful management of this complicated es-

thetic case is presented in this article.

Introduction

It is well documented that the maxilla 

changes dramatically during growth 

across all three planes of space.1 Place-

ment of a dental implant during early ad-

olescence may result in an unesthetic 

outcome or even loss of function in the 

long term due to the incomplete growth 

of the facial skeleton and the ankylosis of 

osseointegrated dental implants.2 It has 

also been noted that appositional bone 

growth in the dental alveolus increases 

the vertical dimension of the jaw, moving 

the primary teeth in an occlusal direc-

tion without changing the position of the 

permanent buds.3 Hence, it has been 

suggested that dental implants placed 

Fig 1    (a) The patient’s initial unesthetic smile. (b 
to d) Extraoral views. (e to g) Intraoral views.a

b c d

e f g
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A 24-year-old female presented at our 

private clinic with the desire to improve 

her smile (Fig  1a). Clinical examination 

revealed a long porcelain crown with a 

receded soft tissue margin over the max-

illary left canine position (Fig  1b to g). A 

grayish hue over the labial soft tissue of 

the implants was also evident. The pa-

tient stated that she had undergone the 

implant therapy at the age of 16. Clin-

ical and radiographic (Fig  2) examin-

ation showed that both implants were 

fully osseointegrated. The treatment that 

had been rendered 8 years previously 

was mesialization of both canines to re-

place missing lateral incisors, and the 

placement of two implants to restore the 

canine spaces. To improve the esthet-

ic outcome, the canines were treated 

with full-coverage ceramo-metal restor-

ations splinted to the implant-supported 

crowns. The patient was unsatisfied with 

the results and was eager to solve her 

esthetic concerns.

Considering the patient’s occlusal 

scheme and teeth alignment, orthodon-

Fig 2    Radiographic examination showed implants 

6 and 11 with stable, two-dimensional (mesiodistal) 

bone level.

Fig 3    (a) Evaluation of the previous implant pos-

ition: occlusal view after removal of the existing 

restorations. (b) Implant 6 exhibited a thin biotype 

with correctable position. (c) Implant 11 showed an 

unfavorable position for an ideal esthetic outcome. 

tic treatment was recommended in the 

initial plan, but the patient refused this 

option. Hence, distalization of the ca-

nines, as well as the correction of the 

occlusion, was not considered as a pos-

sible approach. The alternative option 

that was subsequently considered and 

adopted was a minimal conservative 

a

b

c
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treatment focusing only on the anterior 

sextant. 

A diagnostic wax-up was prepared, 

and the treatment plan was finalized af-

ter the removal of the existing implant 

restorations in order to better visualize 

the exact implant position (Fig  3). At 

this point, the diagnostic wax-up was 

presented to the patient and evaluated 

through a composite resin mock-up 

(Protemp 4 Temporisation Material, 3M 

ESPE). To achieve the ideal esthetic re-

sult, full-arch esthetic crown lengthen-

ing was also recommended to correlate 

the patient’s smile line. However, she 

refused the ideal comprehensive plan, 

seeking only the correction of the anter-

ior sextant.

The following treatment plan was pro-

posed and rendered: 

Fig 4    (a) Provisional restorations on teeth 6 and 

7, and 10 and 11 (cemented type). (b and c) Re-

duction of the emergence profile of the original 

abutment (b) to favor better peri-implant soft tissue 

contour and stability.

1.	�Metal-reinforced provisional restor-

ations for teeth 6 and 7 (cemented 

type), and teeth 10 and 11 (cement-

ed on tooth 10 with a cantilever over 

tooth 11). 

2.	�Implant 11 removed, with hard and 

soft tissue augmentation procedures.

3.	�Subepithelial connective tissue graft 

(SCTG) over implant 6.

4.	�After 6 months, a crown lengthening 

procedure over the central incisors, 

and implant 11 placed into a correct 

three-dimensional (3D) position. 

5.	�After 4 months, a screw-retained pro-

visional restoration delivered on im-

plant 11.

6.	�Fabrication and delivery of implants 

6 and 11, definitive gold customized 

abutment and ceramo-metal restor-

ations, porcelain laminate veneers for 

teeth 8 and 9, and feldspathic porce-

lain crowns for teeth 7 and 10.

In the first step, provisional restorations 

were inserted (Fig  4). During this pro-

cedure, a feather-edge tooth preparation 

was performed on the lateral incisors in 

an attempt to reduce the emergence 

profile of the canines. In this way (as 

described for the BOPT technique),4 a 

slight coronal migration of the facial soft 

tissue was favored, and a narrowing of 

the tooth cervical portion was obtained.

Implant 11 was retrieved with a re-

moval kit (BTI Implant Extraction Kit, 

BTI) (Fig  5a). Following implant remov-

al (Fig  5b), ridge augmentation was 

performed with a mineralized, freeze-

dried allograft (MinerRoss, BioHorizon) 

(Fig  5c) and a collagen membrane (Os-

seoGuard, Biomet 3i) (Fig  5d). A SCTG 

was harvested from the palate and se-

cured in place under the buccal flap on 

a

b c
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both sides (Vicryl, Ethicon). The cleft 

over the buccal flap was approximated 

with interrupted sutures (GORE-TEX, 

W.L. Gore & Associates) (Fig  5e). On 

the contralateral side, a SCTG was also 

performed for tooth 7. A distal cantilever 

temporary crown from tooth 10 was then 

fabricated (Fig  5f).

Five months after the implant removal, 

a reevaluation of the case was done us-

ing a hydrocolloid impression and a di-

agnostic wax-up (Fig  6). The diagnostic 

wax-up was presented to the patient and 

evaluated by means of a composite res-

in mock-up (Protemp 4). The mock-up 

was used to perform the esthetic crown 

Fig 5    (a) Implant 11 was re-

trieved with a removal kit. (b) 
After the removal of the implant, 

significant ridge deficiency over 

the buccal side was noted. (c 
and d) Ridge augmentation 

was performed with a mineral-

ized, freeze-dried allograft and a 

collagen membrane. (e) Soft tis-

sue augmentation with a SCTG 

was performed over the buccal 

flap on both sides. (f) A distal 

cantilever temporary crown for 

tooth 10 was then fabricated 

(2  weeks post-operation). a b

c d

e f
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lengthening for the two central incisors 

to reestablish the correct crown length 

(Fig  7a to c). After the full-thickness flap 

elevation, the successful ridge augmen-

tation result enabled a correct position 

for the new implant placement for im-

plant 11, in relation to the alveolar crest 

(Fig  8a and b). 

After 3 months of healing and os-

seointegration of implant 11, a screw-

retained implant-supported provisional 

restoration was delivered to condition 

the peri-implant soft tissue (Fig  9). The 

possible final esthetic outcome was 

reassessed with the patient, using the 

composite resin mock-up (Fig  10). A 

definitive, implant-level impression was 

taken, together with the impression of 

the teeth (Fig  11). The double cord tech-

nique was used to retract the soft tis-

sue around the prepared teeth, while the 

single cord technique was used for the 

central incisors, for which additional por-

celain laminate veneers were planned.

Fig 7    (a to c) Esthetic crown lengthening for the 

two central incisors was performed to correct the 

incomplete passive eruption, following which a full 

thickness flap elevation ostectomy and osteoplasty 

were performed to reestablish the correct biologic 

width. The surgical stent was used as a landmark 

for the crown lengthening procedure in order to an-

ticipate the location of the free gingival margin in 

rapport with the alveolar crest and the planned CEJ.

Fig 6    Reevaluation of the case was done using a 

diagnostic wax-up.

a

b

c
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Fig 8    (a and b) Successful hard and soft tissue augmentation enabled ideal implant placement and 

favorable soft tissue development.

Fig 9   S crew-retained, implant-supported provi-

sional restoration delivered 3 months after implant 

placement.

Fig 10   T he mock-up was used for the reevalua-

tion of the possible final esthetic outcome.

Fig 11    Implant-level and tooth-level impression 

for the definitive restorations.

Fig 12   T ooth-supported definitive restorations in 

the definitive cast: occlusal view. Additional felds-

pathic porcelain laminate veneer on the central in-

cisors, with full-coverage all-ceramic crowns on the 

lateral incisors. The resin pattern for the customized 

abutments is still present on the implants.

a b
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After the conventional prosthetic 

steps for the final try-in (Figs  1 to 13), 

the definitive restorations were cement-

ed on the teeth with translucent com-

posite resin cement (RelyX, Unicem 

Cement, 3M ESPE). The definitive cus-

tomized abutments (Fig  14), made with 

gold alloy, were torqued at 20  Ncm, and 

the definitive metal-ceramic restorations 

were cemented with temporary cement 

(Hy-Bond, Shofu Dental) (Fig  15). At the 

1-year follow-up, the esthetic result ap-

peared to be stable both clinically and 

radiographically (Figs  16 and 17). 

Fig 13   A fter the final try-in, the definitive restor-

ations were bonded to the teeth using translucent 

composite resin cement.

Fig 14   T he definitive customized abutments 

made with gold alloy.

Fig 15    Final restorations 1 month after cementa-

tion.

Fig 16    (a to c) Long-term (1-year) follow-up examination showed stable results.

a b c
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Discussion 

The correction of esthetic complications 

always poses a great challenge for clin-

icians, especially when the dental im-

plants involved are completely osseoin-

tegrated. In this case, implant 11 was 

removed because it was impossible to 

restore ideal esthetics with the implant 

in place. A staged approach was imple-

mented to develop the site for the place-

ment of a new implant, which enabled a 

better peri-implant soft tissue margin af-

ter contour augmentation. The final con-

tour and margin could not be achieved 

without replacing the implant. On the 

contralateral site, the margin of the soft 

tissue seemed to be acceptable, there-

fore only soft tissue augmentation was 

planned to correct the shine-through 

discoloration.

It is not known why the previous clin-

ician decided to mesialize the canines 

to replace the lateral incisors and place 

implants at the canine positions, which 

might pose a greater risk for a signifi-

cant alveolus remodeling process. In the 

case of congenitally missing lateral inci-

sors, Kinzer and Kokich5 proposed that 

there are two malocclusions that permit 

canine substitution for lateral incisors – 

an Angle class  II malocclusion with no 

crowding in the mandibular arch, and 

an Angle class  I malocclusion with se-

vere crowding in the mandibular arch. 

The problem with this approach is that 

it might compromise the final esthetic 

outcome. In addition to the shape and 

color difference between canine and lat-

eral incisors, it is difficult to correct the 

emergence profile with a prosthetic res-

toration.6 In this case, the size of the lat-

eral incisors seemed to be wider than is 

ideal. In the case of congenitally missing 

lateral incisors, it is widely accepted that 

a multidisciplinary approach to create 

space with a single, implant-supported 

fixed prosthesis results in the most ideal 

esthetic outcome.5,7 

Kokich found that very minimal alveo-

lar ridge width is lost (1%) after 5  years 

following distalizing canines.8,9 The 

timing for restoring lateral incisors with 

dental implants could be deferred until 

the cessation of growth has been con-

firmed. Although some authors suggest 

Fig 17    (a to c) Long-term 

(1-year) follow up radiographs 

showed stable results. a b c
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that the timing of implant placement for 

females could be as early as 15  years 

of age, and after puberty,10 variations 

among individuals should be taken in-

to consideration as continuous facial 

growth might occur after skeletal growth 

has ceased.11,12 Several methods have 

been developed for the prediction of 

skeletal and facial growth, with hand–

wrist radiographic analysis to correlate 

with ossification events being a more es-

tablished method.13 Other approaches 

include cervical vertebrae maturation 

(CVM),14 and serial superimposition of 

lateral cephalometric radiographs.15. 

Information should be collected and 

considered as a whole for the best pos-

sible prediction. Chronological age by 

itself is not a good indicator, as is seen in 

this case where the dental implant was 

placed when the patient was 16 years 

old, and complications still occurred. 

There is a possibility that when the pre-

vious clinician placed the dental implant 

over the left maxillary canine area, the 

position and angulation were already not 

ideal. Therefore, deferring the timing of 

implant placement will most likely result 

in a more stable and ideal outcome.

Compared to a previous case report 

describing a malpositioned implant 

that had been corrected with an autog-

enous block graft,16 the use of allograft 

and xenograft in this case contributed 

to less morbidity and higher patient ac-

ceptance. The use of the guided bone 

regeneration technique to restore the al-

veolar ridge after implant removal was 

considered one of the less-invasive vi-

able options.17 The additional connec-

tive tissue augmentation was expected 

to greatly enhance the esthetic out-

come for contour augmentation, and 

prevent the shine-through effect.18 The 

importance of thick facial soft tissue is 

evident on natural dentition and also on 

implants.19-21 In the same way, under-

contoured profiles have been shown to 

be beneficial in order to gain vertical tis-

sue facially to the implants.22,23

Given the high survival rate of osse-

ointegrated dental implants, esthetic 

success has become an essential part 

of the treatment. Esthetic dentistry is 

not only a professional goal; its results 

also greatly impact the patient’s psycho-

logical status and social behavior. Our 

patient was very satisfied with the final 

esthetic outcome and more frequently 

expressed her smile with confidence. 

When providing dental implants for ado-

lescents, extra caution should be taken 

to avoid later esthetic or functional com-

plications. This case raised the issue of 

potential esthetic complications related 

to implant placement before growth 

cessation, despite complex and lengthy 

treatment. It demonstrated that the com-

plications were overcome with success-

ful treatment management.
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