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ABSTRACT

Dhulikhel, Kavrepalanchok, Nepal

Advances in implant technology have significantly improved outcomes through immediate implant placement in the anterior region.

Immediate implant placement increases the risk of misalignment and incorrect angulation. To enhance precision, clinicians increasingly

use digitally designed surgical guides created from cone beam computed tomography imaging and digital planning workflows allowing

accurate control of implant depth, orientation, and position. This case report demonstrates virtual planning, three-dimensional static

guided surgery, and immediate implant placement to restore a fractured maxillary left lateral incisor in a 30-year-old female patient. The

outcome achieved excellent functional and esthetic results with preserved hard and soft tissues.
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INTRODUCTION

Immediate implant placement offers reduced
treatment time, alveolar bone preservation, and
improved esthetics.! Challenges include thin facial
bone, delicate soft tissue, and anatomical defects,
requiring careful case selection and precise implant
positioning.? Digital planning and cone beam
computed tomography (CBCT) guided surgical guides
enhance accuracy, angulation and depth control.?
Comprehensive protocols, such as the “Ten Keys for
Successful Esthetic-Zone Single Immediate Implants”,
provide a framework for predictable outcomes;
therefore, all relevant components of this protocol
were considered in the planning and management of
the present case.* This report describes successful
guided immediate implant placement for a fractured

maxillary lateral incisor.>
CASE REPORT

A 30-year-old female patient presented to the
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Department of Periodontology and Oral Implantology
at Kathmandu University School of Medical Sciences,
Dhulikhel Hospital, = Dhulikhel, Kavrepalanchok,
Nepal with a chief complaint of a broken tooth in
the upper front region of the jaw for one month
and was willing to have it restored, as she felt self-
conscious while speaking due to poor appearance
(Figure 1). The patient was systemically healthy with
no adverse habits. Intraoral clinical examination
revealed a fractured maxillary left lateral incisor,
which had fractured while biting a walnut and had
a history of prior caries. Considering the esthetic
importance and the patient’s expectations for a rapid
and predictable treatment outcome, an immediate
implant placement protocol was considered. Prior to
treatment, comprehensive diagnostic evaluation and
treatment planning were carried out. CBCT imaging
was performed to assess the three-dimensional
(3D) morphology of the alveolar bone, evaluate the
integrity of the buccal plate, and determine the
availability of apical and palatal bone necessary
for achieving primary implant stability (Figure 2).
Diagnostic casts were obtained and a mock-up was
prepared to enhance patient education and facilitate
visualization of the proposed treatment outcome. The
patient was informed about the treatment protocol,
potential risks, and expected outcomes, and written
informed consent was obtained.
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Figure 1: Preoperative intraoral view showing a fractured maxillary left lateral incisor with extensive loss
of coronal tooth structure.

Figure 2: Preoperative CBCT sagittal view demonstrating a periapical radiolucency associated with the
involved tooth, along with widening of the periodontal ligament space on the buccal aspect.

Figure 3: Preoperative 3D implant treatment planning illustrating virtual implant placement in the
maxillary anterior region using CBCT-based software.

A digital implant planning workflow was initiated
(Figure 3). The CBCT data and diagnostic information
were integrated into digital planning software
(R2GATE, MegaGen Implant Co., Ltd.) to design a
surgical guide.

Thepatient’scompleteblood count, coagulationprofile
and blood glucose level were all within normal limits.
Following injection of 2% lignocaine hydrochloride
with 1:200,000 epinephrine, atraumatic extraction
of the fractured maxillary left lateral incisor was
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performed using periotome and K file. The surgical
guide was positioned to facilitate guided osteotomy
preparation according to the digital treatment
plan (Figure 4). Implant osteotomy was performed
through the guide, ensuring accurate control of
spatial positioning. Implant measuring 4*11.5
mm (MEGAGEN Anyridge, South Korea) was placed
into the ostectomy site (Figure 5). Primary implant
stability was confirmed by achieving a torque value
of 40 Ncm using a ratchet (Figure 6). The jumping
distance was carefully evaluated and filled by bone
grafts (Geistlich Bio-Oss®). A 3D-printed immediate
provisional restoration (Figure 7) was delivered on the
same day as implant placement. Provisional crown
was torqued to 25 Ncm. Amoxicillin and Clavulanic
acid combination 625 mg eight hourly for seven
days was prescribed. Serratiopeptidase 10 mg was
prescribed six hourly for five days as an adjunctive

Pl
Figure 4: The digitally prepared surgical guide was
placed in position.

proteolytic anti-inflammatory agent,
reduce postoperative inflammation, edema, and
pain. Paracetamol and Ibuprofen combination eight
hourly for three days followed by intake if necessary

aiming to

and 0.2% Chlorhexidine mouthwash 10 ml twice a
day for 30 seconds for two weeks were prescribed.
Postoperative instructions were provided to the
patient and follow-up appointments were scheduled
to monitor healing and evaluate peri-implant tissue
response. At five months, the temporary crown was
removed and the emergence profile had already
been established; therefore, no additional emergence
profile duplication step was required. After shade
selection final zirconia crown was also printed
digitally and cemented using type, I glass ionomer
cement (GIC). Intraoral periapical radiograph was
taken after final prosthesis (Figure 8).

Figure 5: Implant measuring 4*11.5 mm (MEGAGEN
Anyridge, South Korea) was placed into the
ostectomy site

Figure 6: Primary implant
stability was confirmed
using a ratchet

Figure 7: 3D designing of temporary crown and its printed form
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Figure 8: a) Final Zirconia prosthesis b) Post-prosthesis intraoral periapical radiograph

DISCUSSION

Immediate implant placement in the anterior maxilla
has become an increasingly accepted treatment
modality due to its ability to reduce treatment time,
preserve alveolar bone morphology, and enhance
patient satisfaction compared with delayed implant
protocols.® However, the anterior maxilla remains
one of the most challenging regions for implant
therapy due to its complex anatomical and aesthetic
demands.® One of the key determinants of success
in immediate implant placement is accurate 3D
positioning of the implant. Malposition in the
esthetic zone may result in complications such
as gingival recession, compromised emergence
profile, and prosthetic difficulties.® Introduction of
digital implant planning and computer-guided surgery has
significantly enhanced accuracy and predictability by enabling
prosthetically driven implant placement prior to surgery.’
CBCT data integrated with digital planning software allows
determination of ideal implant position, angulation, and depth,
which can be accurately transferred intraoperatively using a
surgical guide.® Surgical guides enhance surgical precision and
minimize the risk of damage to adjacent anatomical structures.’
Moreover, Zhao et al. emphasized that guided surgery
facilitates restoration-oriented implant placement.!?
Gonzalez-Martin et al. highlighted the importance of
provisional restorations in guiding peri-implant soft
tissue maturation. Provisional restorations allows
gradual conditioning of the gingival architecture
and supports the development of a harmonious
emergence profile that closely replicates natural
tooth contours.'® In addition, structured clinical
decision making based on factors such as buccal
bone integrity, soft tissue biotype, implant design,

and availability of apical bone for primary stability
remains fundamental in determining the suitability
of immediate implant placement.” The present
case demonstrates the successful integration of
digital implant planning, static guided surgery, and
immediate provisionalization for predictable implant
placement in the esthetic zone.

Furthermore, the minimally invasive approach
adopted in this case contributed to preservation of
the extraction socket architecture and maintenance
of peri-implant tissue contours. Preservation of the
buccal bone plate and soft tissue profile is widely
recognized as essential for long-term stability and
optimal esthetic outcomes in anterior implant
therapy.®

SUMMARY

Clinical outcome of this case supports evidence
that immediate implant placement with static three-
dimensional surgical guidance in the maxillary
esthetic zone provides predictable functional and
esthetic results with proper case selection and
meticulous surgical technique.
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