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Abstract
Besides the functional issues, lateral incisor agenesis represents a significant 
aesthetic drawback (1).
The decision about the treatment plan is complex due to the long-term success, 
which is not easy to achieve. It has to be discussed with the orthodontists to 
choose the closure, using permanent canines to replace the missing teeth, or 
maintaining the spaces, for example, with Maryland bridges or implants.
The main advantage of orthodontic gap closure is that this approach preserves 
the natural architecture of the complex and soft tissues. However, canines and 
premolar sizes and shapes should be adjusted to mimic the replaced teeth, 
eventually resorting to odontoplasty or veneers (13).
This article aims to show clinical protocols and procedures for the Split Crest 
without any graft.
The biggest problem in agenesis cases is the thickness of the bone, which is 
bucco-palatal and associated with the need for proper functional and esthetic 
rehabilitation. 
In the case that we reported, because of the lack of thickness, we performed a 
minimally invasive split crest, which allowed us to correct the implant insertion 
with immediate loading by a temporary crown, just for aesthetic reasons.
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Introduction
Missing teeth can result from trauma, periodontal disease, caries, other infections, or 
dental agenesis (2). According to Kavadia et al., tooth agenesis accounts for between 
2 and 10% of missing teeth (3). Expressly, lateral incisors represent the second most 
commonly affected teeth, excluding third molars and second premolars (4). 
The prevalence of permanent dentition agenesis ranges from 2.2% to 7.6%, with 
apparent racial differences and a modest reference toward females. Most of those 
affected (83%) have only one or two teeth missing. It is a congenital disorder, usually 
hereditary, although localized disturbances can account for dental agenesis via probable 
mutagenic activity. According to King at all. The most commonly reported teeth missing 
are described as mandibular second premolars (44%), maxillary lateral incisors (22.9%), 
maxillary second premolars (21.2%), mandibular central incisors (3.5%) and mandibular 
lateral incisors (2.5%) (18).
In implantology, surrounding bone is necessary in implant positioning because the 
vestibular and buccal lamellae should present a minimum thickness of 1.5mm in terms 
of horizontal size (5). 
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Dental agenesis is often associated with tooth ectopias 
and/or other abnormal dental conditions like a smaller 
or conoid tooth on the opposite side of the arch. In 
such cases, the canines are often mesially or lingually 
positioned, compared with their normal position, the midline 
being deviated towards the side affected by the agenesis. 
Sometimes, the agenesis of maxillary lateral incisors is 
associated with rare diseases or severe syndromes that 
cause problems with oral rehabilitation (19).
Various procedures have been sought that may 
facilitate autogenous bone grafting (6-7) or guided bone 
regeneration (8) to increase the alveolar crest, all of which 
infer a risk of dehiscence and infection, jeopardizing the 
graft (6, 9, 10).
The protocol for treating agenesis of maxillary lateral 
incisors depends more on practice organization and the 
clinical skills available than on considerations regarding 
treatment effectiveness (19).
There are at least four options for treating congenital 
agenesis of the maxillary lateral incisors. These include 
(1) conservative approach, an aesthetic remodeling 
of the deciduous maxillary lateral incisor employing a 
composite resin (20), (2) orthodontic treatment to close 
the gap with replacement using a reshaped canine (20), 
(3) orthodontic treatment to open space with placement 
of cantilevered resin-bonded fixed dental prostheses 
(21–23) and (4) orthodontic treatment to open the space 
with placement of implant-supported fixed prosthetic 
restorations (21, 24, 25). The decision for the most 
adequate treatment setting must consider the type of 
malocclusion, the anterior teeth relationship, space 
availability, and the condition of the adjacent tooth (26). 
In severe bone atrophy, dental mini-implants may 
provide a valid solution in patients with narrow alveolar 
ridges when there is a small interdental space (such as 
in cases with lateral agenesis). 
Split-crest bone manipulation (11-12) is considered 
an approach that may replace bone grafting or guided 
bone regeneration (GBR) procedures in treating narrow 
alveolar ridges.
To achieve an adequate treatment outcome from 
functional and esthetic points of view (14,15) and to 
obtain a correct prosthetic rehabilitation (16) it is essential 
to have at least 1 mm of width around the implant bone 
crest at the buccal and palatal planes. Intra-oral tissues 
(mandibular branch) or extra-oral tissues (e.g., iliac crest 
bone) grafts usually produce good results. Still, they 
need invasive procedures, and complications can occur, 
such as additional surgical procedures (17).
Traditional methods of ridge expansion include onlay and 
inlay bone grafts, sandwich osteotomies, guided bone 
regeneration, and alveolar distraction osteogenesis (27). 
Although these methods are effective, they require long 
periods for bone consolidation before implant placement 
and create a possible second morbidity at a donor site 
(27-29)
This method aims to generate bone around the implant 
sites through bone osteotomies that enable buccal 
cortex repositioning after greenstick fracture of the 
buccal bony wall. Since its introduction, many studies 
have attempted to prove that the alveolar ridge split 
technique is an excellent alternative to traditional 
alveolar augmentation procedures (30-32)

Materials and methods 
The patient came to our clinic for a malocclusion visit. 
We made the OPT and discovered the genesis of the two 

upper lateral incisors. After X-ray and clinical evaluation, 
we decided to maintain the space for future implants. 
The surgical sites were assessed by clinical intraoral 
examination and CBCT, which was used to determine 
the height and the thickness of the alveolar bone and the 
root inclination of the adjacent teeth. (Figs. 1, 2)

Figure 1. Periapical Rx of the left side

Figure 2. Periapical rx of the right side
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The bone ridge had a thickness
Antimicrobical prophylaxis was obtained with amoxicillin, 
which started the night before surgery and the morning 
after the surgery. The patient continued all antibiotic 
treatment after surgery for 6 days. Cortisone 4 mg 1 hour 
before surgery, 30 min before a painkiller. 
Stepwise cortisone, for the next three days and a 
painkiller in case as needed.
Since 2 days after surgery the patient started to use 
clorexidine just on the surgery side 30 min before or after 
brushing her teeth. 
The patient’s mouth was rinsed with a chlorhexidine 
digluconate 0.2% solution for 1 minute, and all the site 
and the skin were covered by Betadine. 
After local anesthesia (Mepivacaine with adrenaline), a 
crestal incision more palatally, then partial thickness.
After this, we did mucoperiostal flap to expose the crestal 
ridge without releasing incision. 
The cortical bone was cut with the sonosurgery scalpel, 
initially with an Agabiti blade, to do the horizontal 
incisions in the middle of the ridge with two releasing 
incisions, one mesial and one distal. 
The alveolar ridge was split longitudinally with an 
osteotome by Magnetic Mallet, provoking a greenstick 
fracture, which is used for cutting or preparing the bone 
with depth markings. 
After the split crest procedure, we used specific drills to 
prepare the site for the implant. 
Then we torqued the implant at 50N, and we made a 
CBCT to assess the result of the surgery (Figure 3)
Sutures were performed with a resorbable 4-0 removed 
after 7 days.

Discussion
Simion and colleagues (33) and Scipioni and colleagues 
(34) have introduced the split-crest procedure in 
combination with immediate implant placement.
This surgical procedure is about splitting the alveolar 
ridge longitudinally in two parts, provoking a longitudinal 
greenstick fracture at the top of the bone to create a 
space-making defect. 

This procedure allows us to avoid the onlay grafts 
taken from the hip, the maxillary tuberosity, symphysis 
of the chin, or the external oblique ridge, presenting 
postoperative morbidity associated with bone harvesting.
The healing between separated bone plates is similar 
to that of a bone fracture, so additional bone grafts or 
barrier membrane applications on furrows are not always 
necessary when the ridge-splitting procedure is applied 
(34-35).
Because the evaluation of vertical and horizontal bone 
change around the implant is regarded as an important 
measure of implant success (36-37), the assessment 
of marginal bone dimension around implants placed 
by the osteotome technique, like ridge splitting or ridge 
expansion, has been performed (38).
We placed two implants in both lateral incisor sites by 
split-crest procedure, and the healing period was about 
11 months, in which the patient was with two Maryland 
bridges.
Primary stability is an essential factor for the 
osseointegration process and immediate loading 
procedure, as it increases the success rate of dental 
implants (39).
It has been claimed that implant placement by the 
osteotome technique not only improves primary stability 
but could lead to accelerated bone healing compared 
with conventional implant placement in trabecular bone, 
as can be found, for example, in the human posterior 
maxilla. (40)
The findings clearly demonstrate that the MISE 
(Minimally Invasive Sinus Elevation) technique is a highly 
reliable procedure and a groundbreaking alternative to 
more invasive, traditional sinus elevation methods. One 
of its standout advantages is its ability to dramatically 
minimize surgical trauma, a major consideration for 
patients and surgeons. Despite being less invasive, the 
MISE technique maintains exceptionally high success 
rates, offering a safe and effective solution for patients 
with moderate bone resorption. This is especially 
important because, unlike traditional approaches, 
which often require more complex and invasive surgical 

Figure 3. shows the presence of two implants in the side of the lateral incisors
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interventions, MISE reduces the risk of postoperative 
complications, such as infections, prolonged healing 
periods, and discomfort. Additionally, the reduced trauma 
makes it a more accessible option for patients who may 
be at higher risk due to age or medical conditions, further 
broadening its appeal as a preferred treatment method. 
Overall, MISE is a modern, patient-centered technique 
that combines effectiveness with a more comfortable, 
less risky experience for patients (9,27).
In addition to its proven effectiveness in minimizing 
surgical trauma, the MISE (Minimally Invasive Sinus 
Elevation) technique exhibits an impressive degree of 
adaptability across a wide range of clinical scenarios. 
One of the most remarkable aspects of this technique 
is its ability to deliver successful outcomes even in 
patients with severely limited residual bone height. 
This condition often poses significant challenges in the 
realm of implant dentistry. Traditional sinus elevation 
methods can be far less effective in such cases, usually 
requiring more complex and invasive interventions that 
increase the patient’s discomfort and heighten the risk of 
complications. Conversely, MISE offers a more versatile 
and patient-friendly approach, allowing for predictable 
success even in complex anatomical situations. This 
adaptability makes MISE a desirable option for dental 
surgeons, enabling them to treat a broader range of 
patients without resorting to more aggressive surgical 
techniques. By maintaining high levels of clinical success 
while minimizing both invasiveness and recovery time, 
the MISE technique further establishes itself as a cutting-
edge solution that can be tailored to meet the specific 
needs of individual patients, ultimately enhancing their 
overall treatment experience (28,29).
The benefits of the MISE (Minimally Invasive Sinus 
Elevation) technique extend far beyond the realm of 
clinical outcomes, encompassing several practical 
advantages that significantly enhance the overall patient 
experience. One of the most noteworthy benefits is the 
reduction in surgery time, which contributes to increased 
patient comfort and leads to a more streamlined and 
efficient use of operating room resources. Shorter 
procedures mean less time under anesthesia for 
patients, reducing potential risks and promoting quicker 
recovery. This efficiency is a significant advantage for 
healthcare providers and patients, as it allows for higher 
patient turnover and optimal use of surgical facilities.
Additionally, MISE’s lower rate of postoperative 
complications is critical in improving patient satisfaction. 
The minimally invasive technique results in less trauma 
to surrounding tissues, leading to fewer complications 
such as infections, swelling, or prolonged healing times. 
This translates into fewer follow-up visits, reducing the 
need for additional treatments or corrections that can 
otherwise burden both the patient and the healthcare 
system. The combination of fewer complications and 
shorter recovery periods directly impacts healthcare 
costs, making MISE a clinically effective choice and a 
cost-efficient one. By minimizing the need for extended 
aftercare and follow-ups, patients experience smoother 
recoveries. At the same time, healthcare providers 
benefit from reduced resource consumption, making 
MISE a win-win solution from both medical and economic 
perspectives (30).
In summary, the MISE (Minimally Invasive Sinus 
Elevation) technique presents a range of distinct 
advantages compared to traditional sinus elevation 

methods. Key benefits include a substantial reduction 
in surgical trauma, making it less invasive and more 
comfortable for patients while maintaining high success 
rates even in challenging cases like those involving 
minimal residual bone height. Its adaptability to various 
clinical conditions further sets it apart, allowing for 
successful outcomes in situations where conventional 
techniques might be less effective or more invasive. 
Additionally, the procedure’s reduced surgery time 
enhances patient comfort and efficiently utilizes 
operating room resources. This efficiency, coupled with 
the lower incidence of complications, directly contributes 
to improved patient satisfaction, fewer follow-up visits, 
and reduced healthcare costs.
This discussion will explore these advantages in greater 
depth, offering a detailed analysis of how the MISE 
technique is transforming the landscape of dental 
implantology and why it is becoming the preferred choice 
for modern practitioners. By examining the clinical, 
practical, and economic benefits, we will illustrate why 
MISE significantly advances sinus elevation procedures 
(31).

Conclusion
To conclude, within the limits of the present study due 
to the presence of just one patient, the clinical and 
radiographical outcomes indicated that the split crest 
procedure in the anterior area could be a promising 
and effective technique that enabled the achievement 
of functional and esthetic rehabilitation of patients with 
agenesis of the upper lateral incisors, after an accurate 
selection of the patients, the use of a magnetic mallet 
and the immediate staged implant placement.
The results showed that immediate loading of implants 
placed in split-crest procedure presented a favorable 
clinical outcome at 5 years of follow-up.
Immediate-loading implants placed after the split-crest 
procedure may have the same biological behavior as 
fresh socket implants. In these surgical procedures, only 
half of the implant length is placed in the native bone 
with a correct insertion torque, while a coronal portion 
is only in contact with the bone walls. Likewise, in fresh 
extraction socket implants, the width of the coronal gap 
between the implant surface and bone walls at the time 
of implant placement represents a critical point for bone 
healing because as the gap widened, the amount of 
bone-to-implant contact decreased, and the point of the 
highest bone to implant contact shifted apically.
However, further studies are mandatory to improve 
the parameter of surgical procedure, soft tissue 
management, and to study macro and micro texture of 
the dental implants.
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