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ABSTRACT
Background: Placing a dental implant in severely atrophic jaws is challenging due to the qualitative and quantitative lack of 

the future implant bed. Basal implants utilize the basal cortical portion of the jaw bones for retention of the dental implants, 
uniquely designed to be accommodated in the basal cortical bone areas. 

Material and Methods: Article search was done using the National library of medicine (PubMed), SCOPUS, EMBASE data-
bases using different Keywords. All the articles were analyzed according to their importance and reviewed to analyse the value 
of using basal implants over crestal implants and the differences that exist between the both in perioperative status, infection 
around integrated implants, load transmissions and replacement of failing implants.

Results: In situations where an adequate vertical bone supply is given, crestal implants are indicated. Their results are not 
predictable when augmentations become a part of the treatment plan in the later stages. Augmentation procedures during dental 
implant treatment increase the risks and costs of the treatment and also the number of necessary operations. Patients, who pres-
ent with severely atrophied jaw bones, paradoxically receive little or no treatment, as long as crestal implants are the device of 
first choice. 

Conclusions: Basal implants are primarily used for immediate use as well as in atrophied jaw bones and are also used to sup-
port single as well as multiple unit restorations in the jaws.
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INTRODUCTION

Implantology is a non-urgent therapy that allows time for pre-sur-
gery bone preparation. Implant placement in severely atrophic jaws is 
challenging due to the qualitative and quantitative lack of the future 
implant bed1). The initial unfavorable anatomical and mechanical condi-
tions are often removed by using calvarial or iliac bone grafts, mental 
nerve displacement, and sinus lift procedures2). However, these 
approaches involve unpredictable degrees of morbidity at the donor and/
or recipient sites and patients are not always ready to undergo such pro-
cedures3).

The crestal-type implants which covers screws, cylinders, and blade 
implants are inserted into the jaw bone coming from the crestal alveoli 
and their main load-transmitting surfaces are vertical. It is a standard 
practice to insert screws at least 10-13 mm in length in the anterior seg-
ment of the mandible as this part of the mandible usually offers suffi-
cient vertical bone. These are particularly not indicated in patients with 
inadequate available vertical bone supply4).

Basal implants also known as lateral implants or disk implants are 
part of bicortical implantology or just cortical implantology, which is a 

modern implantology system. These implants utilize the basal cortical 
portion of the jaw bones for retention of the dental implants, uniquely 
designed to be accommodated in the basal cortical bone areas5,6). Basal 
bone is defined as the osseous tissue of the mandible and maxilla under-
lying the alveolar processes7). It is relatively fixed and unchangeable 
framework of the mandible and maxilla8). The basal implants are provid-
ed with an excellent quality cortical bone for retention by the basal 
bone. Using the basal bone, these unique and highly advanced basal 
implants can be placed in regions where traditional implants would not 
be possible. The traditional implants use the alveolar bone which is lost 
once the teeth are lost and decreases through life as function reduces. 
The basal bone is present throughout life and is very strong, thus form-
ing the stress bearing part of our skeleton. Dental implants when placed 
in this bone can also be immediately loaded with teeth. 

Historical aspects

Dr. Jean-Marc Julliet in 1972 developed and used the first sin-
gle-piece implant. Its use is quite demanding due to the absence of 
homologous cutting tools for this implant. Dr. Gerard Scortecci, in the 
mid-1980 together with a group of dental surgeons invented an 
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improved basal implant system called the disk implants, complete with 
matching cutting tools9). Based on the disk-implant systems, since the 
mid-1990s, a group of dental surgeons in Germany have developed new 
implant types and more appropriate tools. These efforts later gave rise to 
the development of the modern basal osseointegrated implants (BOI) or 
lateral basal implants. The load transmission in this design was sup-
posed to take place both in the vertical and in the basal implant part10). 
Shortly after this Dr. Stefan Ihde introduced bending areas in the verti-
cal implant shaft4). In 2005 the lateral basal implants were modified to 
screwable designs, the basal compression screw (BCS)11).

Rationale of using basal implants 

The "basal implant" term refers to utilizing the basal bone areas and 
the employing of the cortical bone areas. Teeth are present in the less 
dense bone portions of the jaw bones, the alveolar bone, also known as 
the crestal bone. This crestal bone gradually starts resorbing and recedes 
once the teeth are lost12). The basal bone which lies below the alveolar 
bone ultimately remains after regression of the alveolar bone following 
teeth loss and is less prone to bone resorption and infections because of 
its highly dense structure. It is highly dense, corticalized and offers 
excellent support to implants. In basal implants, the vertical implant 
parts do not participate in load transmission to bone primarily, and 
hence are provided thin and polished. The conventional implants are 
placed in the crestal alveolar bone which comprises of bone of less qual-
ity and is more prone to resorption13). At the same time, load bearing 
capacities of the cortical bone are many times higher than those of the 
spongious bone4,11,14).

Parts of basal implants 

The basal implants are implants in which the implant and the abut-
ment are fused into one single piece. The failure of implants due to 
interface problems, the connections which exists in conventional 2 and 
3 piece implants are reduced. The parts of basal implants include, an 
implant surface, which is usually polished to stop bacteria and plaque 
from adhering to the implant neck or body. The implant body is a thin 
component combined with wide thread turns. It enhances increased vas-
cularity around the implant and increased mechanical bone implant con-
tact. The implant neck, depending on the length of the implant the abut-
ment can be bent from 15-250, provided the implant is placed in dense 
corticated bone11,13). 

Types of basal implants

BOI (Lateral basal implants) and BCS (Screw Basal Implant) basal 
implants are specifically designed to utilize strong cortical bone of the 
jaw. Hence these implants are considered to be the best option for 
immediate loading and long lasting satisfaction to the patient.

BOI is inserted from the lateral aspect of the jaw bone and it 
requires minimum bone height of 3 mm and that means: 

1. Virtually every patient can be treated without bone grafting. 
2. Since bone grafting is not involved, risk groups, such as smokers 

and diabetics, can also successfully receive these implants. 
3. Wide basal disk of the implant is stabilized into facial as well as 

lingual strong cortices deep into the resorption and infection resistant 
zone which guarantees safe load transmission and osseointegration. 

4. In selective cases its flexible design makes it possible to connect 
its prosthesis to the firm and healthy natural teeth. This avoids the 
necessity of healthy teeth extraction and reduces the treatment expendi-
ture. 

5. The neck can be bended to make multiple implant heads parallel 
for passive seating of the prosthesis and to seat the prosthesis in the 
most suitable occlusion line. 

Anterior implants: If sufficient vertical space is available, the 
implants used are usually the ones with 2 disks. The basal disk has a 
diameter of 9 or 10 mm, whereas the crestal disk is 7 mm in diameter. 
The crestal and basal plate (disc) of multi-disc implants used for basal 
osseointegrated implants has different functions. The main purpose of 
the crestal plate is to provide additional stabilization of the implant. The 
crestal plate loses its importance once the basal plate has ossified to full 
load bearing capacity. If the insertion of double disks fails due to the 
lack of available bone, a single BOI with a 7-9 mm diameter and shafts 
between 8 and 13.5 mm can be used instead11).

Posterior implants: The implants used here are usually of a square 
shape, having a disk of 9-12 mm or 10-14 mm with shafts of 10-13.5 

mm in length, depending on the desired vertical dimension and the 
available horizontal bone. If the vertical bone available above the man-
dibular nerve is, 2 mm, infranerve implant insertion is indicated11).

BCS is implants are flapless implants and inserted like a conven-
tional implant, but it transmits loads only into the opposing deep corti-
cal bone, that means: 

1. Virtually each patient can be treated without bone grafting. 
2. As bone grafting is avoided, risk groups, such as smokers and 

diabetics, can also successfully receive these implants. 
3. Strictly cortical anchorage of the implant guarantees for safe load 

transmission and osseointegration. 
4. The neck of this implant can be bended to make multiple implant 

heads parallel for passive seating of the prosthesis and to seat the pros-
thesis in the most suitable occlusion line.

Advantages of basal implants6,11,15-17)

 1. Single piece, minimally invasive implants: Basal implants are 
implants in which the implant and the abutment are fused into a 
single piece. This lowers the failure of implants due to interface 
problems between the connections as observed in 2 or 3 piece 
implants. In most situations, the single piece implants can be 
inserted in a minimally invasive fashion i.e., often flapless and 
involves minimum bone cutting.

 2. Basal-cortical bone support: These implants take support from 
the basal bone which is a lot more resistant to resorption, and 
has a much faster and stable repairing capacity, as compared to 
the conventional implants which are supported by the crestal 
bone. 

 3. Immediate loading: The prosthesis is fixed within 72 hours of 
implant surgery thus saving patients' time considerably. There is 
no need for any interim dentures or secondary operations. The 
edentulous phase is totally eliminated for the patient. Even if 
periodontal involvement is present, these implants can be placed 
immediately after the teeth and infected tissues are removed.

 4. Non prohibition of the intra bony flow of liquids and blood: 
The thin well designed body of the implants allows good bone 
healing and osteonal remodelling. No intermediate formation of 
woven bone is necessary on the polished implant surfaces, as 
these surfaces are integrated immediately.

 5. Fit for compromised bone conditions: Basal implants require 
only the patients' own residual bone for anchorage, thus avoid-
ing bone augmentation/grafting, sinus lifts and nerve trans-posi-
tioning procedures. However, with conventional implants, the 
available bone needs to be modified by using bone-grafts, bone 
substitute grafts etc., to suit the implants. 

 6. Masticatory forces are distributed on the cortical bone: As 
basal implants are anchored in high quality basal bone, the mas-
ticatory forces and other biomechanical forces are distributed to 
the cortical bone regions. These are highly resistant to resorption 
with very high repairing capacity. 

 7. No peri-implantitis: Peri-implantitis is the most common cause 
for conventional implant failure, mostly because of the rough 
implant surface as well as the interface problems between the 
multiple parts of the implant. Thin and polished mucosal pene-
tration diameter of basal implants prevents the dangerous 
peri-implant infections.

 8. Minimal patient compliance required: These implants are also 
associated with minimum post operative edema and healing at 
the procedure sites are rapid and often non-eventful. The thin 
and polished mucosal penetration diameters are virtually infec-
tion free. This lowers the demand for the patients cleaning effort 
and compliance is reduced to minimum. However, regular con-
trol appointments and adjustments of the masticatory surfaces 
are required.

 9. Large prosthetic freedom for the dentists technician: Small 
surgical errors during implant positioning don't threaten the aes-
thetic result. Also avoids the hassles of the emerging profile 
technology. This results in compensating even the skeletal dis-
crepancies. Augmentations are also avoided as teeth can be posi-
tioned in regions where there is no bone present.

 10. Medically compromised situations: Basal implants work well 
in controlled diabetics, in smokers, in patients suffering from 
chronic destructive periodontitis. The smooth surface of the 
implants does not permit bacterial colonization on the implant 
surfaces, thus working wonderfully in controlled diabetics and 
patients with destructive periodontitis. In case of smokers, since 
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the load bearing areas are far away from the areas of the mouth 
affected by smoking, the basal implants work well. However, 
smoking immediately after implant placement is contraindicated 
as it interferes with wound healing.

Disadvantages of basal implants11) 

Open flap surgery is required for BOI implants, with gum incison 
and suturing, unlike BCS implants, which may be inserted without a 
flap procedure. Only a properly trained and experienced prosthodontist 
is required to accomplish the surgical procedure without any complica-
tion. 

Indications11)

Basal implants are indicated in all kinds of situations when several 
teeth are missing or have to be extracted. When the procedure of 2-stage 
implant placement or bone augmentation has failed, basal implants are 
indicated in such situations. All kinds of bone atrophy i.e., in cases of 
very thin ridges such as in deficiency of bone in buccolingual thickness 
and in cases of insufficient bone height, basal implants are used.

Contraindications4)

Cases which may lead to problems under immediate load protocols, 
such as where bilateral equal mastication cannot be arranged, when 
masticatory muscles or their innervations are partly missing. There are a 
number of medical situations where the placement of dental implants is 
not indicated such as recent myocardial infarction or cerebrovascular 
accident, and in immunocompromised patients. Implant placement is 
contraindicated in patients who may be under certain drugs such as 
those utilized in the treatment of cancer, drugs that inhibit blood clotting 
and bisphosphonates. 

Surgical procedure of the basal implant placement4,18)

Before insertion the oral mucosa is laterally elevated under local 
anaesthesia. Lateral basal implants are placed from the lateral aspect of 
the jaw bone. To allow the implant placement a vertical and a horizontal 
precision slot are cut into the jawbone. BOI implants are inserted hori-
zontally and transosseously. The base plate (disc) is designed to touch 
the outer and inner cortical bone. Sinus lift procedures have become 
avoidable during maxilla treatment procedures, because all patients 
have sufficient horizontal bone naturally, even if vertical bone is miss-
ing. BCS are flapless implants that are placed through gum, without giv-
ing a single incision. Basal implants get integrated in a completely dif-
ferent pattern than traditional 2-phase implants. The implantation site is 
different as it is fixed in the solid, bicortical part of the bone, and not in 
the spongy bone. This layer cannot be reduced to such an extent where 
there would not be enough bone left for implantation. Basal implants 
can get fixed both vertically, as well as horizontally.

Complication of basal implants19-21)

Functional overload osteolysis may result in basal implants. The 
masticatory forces transmitted through the basal implants may create 
local microcracks in the cortical bone, which are repaired by a process 
called remodelling. However, this will temporarily increase the porosity 
of the affected bone area and also temporarily decrease the degree of 
mineralization. Basal implants in this status have a good chance of get-
ting reintegrated at a high degree of mineralization, if loads are reduced 
to an adequate amount. 

CONCLUSION

Basal implants are used to support single as well as multiple unit 

restorations in the jaws. These can be placed in the extraction sockets 
and also in the healed bone, using a flapless technique. A thorough 
knowledge of the maxillofacial anatomy is necessary to achieve bi-cor-
tical engagement. The structural characteristics of these implants allow 
their placement in height and width deficient bone. They can be used to 
bypass the mandibular nerve in the mandible and for engagement of the 
cortical bone at the fusion of the pterygoid with the maxilla. Also with 
respect to the accepted principle of "primum nihil nocere", i.e., limiting 
treatment, basal implants are the devices of choice, whenever augmenta-
tions are part of an alternative treatment plan. The technique involved 
solves all common problems associated with crestal implantology. It is a 
patient compliant therapy for the management of the completely edentu-
lous maxilla and mandible, which meets the demands of the patients 
ideally in a safe and reliable manner.
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