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[Abstract] Immediate implant placement in the aesthetic zone has become increasingly widespread and has gradu-
ally evolved into a conventional techniques for implant procedures in the aesthetic region. To achieve favorable aes-
thetic and long-term outcomes, clinicians must possess extensive clinical experience as well as proficient surgical and

restorative skills. This study summarizes the key factors influencing the long-term success of immediate implants in the
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aesthetic zone: strict adherence to the indications for immediate implant placement; thorough preoperative assessment of
the patient’ s systemic and local conditions, along with comprehensive evaluation of aesthetic risks; minimally invasive
tooth extraction while preserving the integrity of the labial bone plate; selection of appropriately designed implants and
their placement in an ideal three-dimensional position based on the implant’ s characteristics; utilization of suitable
bone and soft tissue augmentation techniques according to the patient”s specific hard and soft tissue anatomy, extent of
bone defects, and periodontal phenotype; dynamic shaping of soft tissues through continuous adjustments in the emer-
gence profile of provisional restorations; design of definitive restorations from the perspectives of health, function, and
aesthetics; and implementation of regular follow-up and maintenance protocols after implant treatment, with increased
emphasis on peri-implant care for patients who smoke, have diabetes, or undergo anti-osteoporosis therapy. This study
proposes a decision-making framework to achieve long-term stable clinical outcomes with immediate implants in the
aesthetic zone, providing a reference for clinicians in their clinical decision-making and treatment planning: (D for pa-
tients assessed as low aesthetic risk (e.g., thick gingival biotype, absence of hard and soft tissue defects, intact labial
bone plate with thickness >1 mm, no acute infection), immediate implant placement after minimally invasive extraction
is recommended, with the implant positioned in an ideal three-dimensional location, along with bone grafting in the gap
between the implant and the labial bone plate and consideration of connective tissue grafting when required; @) for pa-
tients assessed as moderate aesthetic risk (e.g., thin gingival biotype, absence of soft tissue defects, intact lahial bone
plate but with thickness <1 mm or mild to moderate bone defects involving less than 50% height loss, chronic infection
present), immediate implant placement with optimal three-dimensional positioning is feasible, accompanied by bone
grafting in the implant-labial bone gap or external bone grafting on the labial aspect, with simultaneous or staged con-
nective tissue grafting, or alternatively, use of the socket shield technique for immediate implant placement; 3 for pa-
tients assessed as high aesthetic risk (e.g., thin gingival biotype, presence of soft tissue defects, vertical bone deficiency,
severe labial bone loss involving >50% height loss, acute infection present), ridge preservation followed by delayed im-
plant placement is advised. By adhering to these treatment principles, immediate implant placement in the aesthetic
zone can achieve reliable success rates and excellent aesthetic outcomes.
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therapy; periodontal phenotype; bone augmentation; digital-aided technique; long-term effects
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Table 1  Preoperative aesthetic risk assessment scale

[9]

Aesthetic risk factors Low

Medium High

Medical status

Smoking status Non-smoker

Patient s aesthetic expectations Low

Lip line Low

Periodontal phenotype Low scalloped
Thick

Shape of tooth crowns Rectangular

Infection at implant site None

Bone level at adjacent teeth <5 mm to contact point

Width of edentulous span 1 tooth = 7 mm
Soft tissue anatomy Intact soft tissue

Bone anatomy of alveolar crest No bone deficiency

Healthy and intact immune system

Compromised immune system
Light smoker Heavy smoker

<10 cigarettes a day > 10 cigarettes a day

Medium High

Medium High

Medium scalloped High scalloped
Medium thick Thin

Slightly triangular Triangular
Chronic Acute

5.5 = 6 mm to contact point > 7 mm to contact point

1 tooth £ 7 mm 2 teeth or more
Soft tissue defects

Horizontal bone deficiency Vertical bone deficiency
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a: traumatic crown-root fractures of the left maxillary central incisor to canine, requiring extraction and implant restoration. b: minimally invasive
extraction of the affected teeth, preserving the integrity of the buccal bone plate. ¢ & d: for the left maxillary central incisor, the osteotomy was ini-
tiated at the coronal third of the palatal bone wall, closely adhering to the palatal bone. The implant was placed in an ideal three-dimensional posi-
tion, and the gap between the implant and the buccal bone plate was grafted with bone substitute material (Bio-Oss Collagen, Geistlich, USA). The
left maxillary lateral incisor was extracted using a minimally invasive method, and the socket was filled with bone substitute material (ridge preser-
vation). For the left maxillary canine, the buccal socket shield was prepared and retained. The osteotomy was initiated at the coronal third of the
palatal bone wall, closely adhering to the palatal bone. The implant was placed in an ideal three-dimensional position, and the gap between the im-
plant and the retained buccal socket shield was grafted with Bio-Oss Collagen (Geistlich, USA). e: a provisional crown was fabricated postopera-
tively to seal the grafted area. The tissue healed well after 2 weeks. f: from immediate placement to 4 months postoperatively, a temporary prosthe-
sis was used for soft tissue contouring. The image was taken before the impression process of the definitive prothesis. g: at 4 months postopera-
tively, the definitive prosthesis was delivered. h: at 5 years postoperatively, the aesthetic outcome of the implant restoration remained stable and
satisfactory. i: preoperative CBCT sagittal view of the left maxillary central incisor. Horizontal root fracture was observed at the middle of the root.
J: preoperative CBCT sagittal view of the left maxillary canine. Vertical crown and root fracture extended to the apical of the palatal alveolar bone
crest. k: immediate postoperative CBCT sagittal view of the left maxillary central incisor. The labial alveolar bone wall had a thickness greater than
2 mm. I: immediate postoperative CBCT sagittal view of the left maxillary canine. The labial socket shield had a thickness greater than 2 mm. m: 5-
year postoperative CBCT sagittal view of the left maxillary central incisor. The labial alveolar bone wall exhibited a stable height with a thickness
greater than 2 mm. n: 5-year postoperative CBCT sagittal view of the left maxillary canine. The labial alveolar bone wall exhibited a stable height
with a thickness greater than 2 mm
Figure 1  Procedures and follow-up images of immediate implant placement in a 20-year-old male patient with traumatic crown-

root fractures of the left maxillary central incisor to canine
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a: preoperative intraoral labial view showing traumatic root fracture of the left maxillary central incisor. b: preoperative intraoral occlusal view. c:
preoperative CBCT sagittal image of the left maxillary central incisor, revealing a horizontal fracture at the apical third of the root. d: minimally in-
vasive extraction preserving the integrity of the buccal bone plate. e: osteotomy initiated at the coronal third of the palatal bone wall, following the
palatal contour for implant placement in an ideal three-dimensional position. f: gap between the implant and buccal bone plate grafted with Bio-
Oss Collagen (Geistlich, USA) and immediate provisionalization. g: 2-month postoperative labial view demonstrating favorable soft tissue healing,
with the gingival margin 0.5 mm apical compared to the contralateral incisor. h: 2-month postoperative occlusal view revealing inadequate tissue
contour volume. i: 2-month postoperative CBCT sagittal image. The position of the buccal bone crest showed no significant reduction compared to
the preoperative state. j: a flapless connective tissue graft was performed to improve the position of the buccal gingival margin with subepithelial
connective tissue graft (SCTG) harvested from the left palate and transplanted to the buccal aspect at 2 months post-implantation. k: immediate
postoperative occlusal view showing the SCTG positioned buccal to the implant. 1: 2-week post-grafting labial view demonstrating coronal migration
of the gingival margin. m: 2-week post-grafting occlusal view showing improved tissue contour volume. n: 5-year postoperative labial view demon-
strating stable gingival margin position and tissue contour. o: 5-year postoperative occlusal view demonstrating stable gingival margin position and
tissue contour. p: S-year postoperative CBCT sagittal image. The labial alveolar bone wall exhibited a stable height with a thickness greater than 2 mm
Figure 2 Procedures and follow-up photos of immediate implant placement with connective tissue grafting in a 28-year-old male

patient with traumatic root fracture of the maxillary central incisor
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Decision Tree of immediate
implant in esthestic zone

Low esthetic risk:

Thick gingival biotype, no soft or hard tissue
defects, intact labial bone plate with a
thickness greater than 1 mm, no acute

infections, etc

Medium esthetic risk:

Thin gingival biotype, no soft tissue defects,
intact (thickness less than 1 mm) or partially
defected labial bone plate (less than 50%
height loss), chronic infection, etc

High esthetic risk:

Thin gingival biotype, vertical bone and soft

tissue defect, severely labial bone plate
defect(greater than 50% height loss) , acute
infection, etc

!

Minimally invasive

tooth extraction

!

Choose a suitable implant,
immediate implant placement
in the ideal 3D position

| !

! I

Minimally invasive
tooth extraction

Retain and prepare labial

socket shield

Ridge preservation technique
and delayed implant placement

I

Choose a suitable implant,
immediate implant placement
in the ideal 3D position

Choose a suitable implant,
immediate implant placement
in the ideal 3D position

]

Bone grafting in the gap between the implant
and the labial bone plate.
Connective tissue augmentation if necessary

Intact labial bone plate: bone grafting in the gap between the implant and labial bone plate.
Labial bone wall deficiency: bone grafting on both the external and internal aspects of the

Connective tissue augmentation simultaneously or in a staged approach

labial bone plate.

I

Immediate restoration and gingival remodeling, design the final restorations

‘ Follow up and maintenance ‘

Figure 3 Clinical decision for achieving stable long-term aesthetic outcomes with immediate implant in the aesthetic zone
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