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Implant surgery in the edentulous premaxilla is often challenging because of 
esthetic, phonetic, and biomechanical considerations. In the maxilla, resorption 
following tooth extraction occurs mainly within the first 3-12 months post-
operatively (1). Bone resorption following tooth loss occurs in both a lingual and 
apical direction, resulting in an edentulous maxilla that is narrower with a loss of 
vertical height. This resorption is responsible for the edge-to-edge or reverse 
occlusal relation of the residual crests that is often observed in patients with 
completely edentulous maxillae (2).  

At times, ridge resorption in the maxilla is so severe that is necessary to augment 
the bone in order to place an implant. In some cases, conventional ridge 
augmentation cannot build enough bone to place implants, especially in fully 
edentulous cases. A number of bone augmentation methods have been developed 
specifically for implant placement in the severely resorbed maxilla. These include 
split ridge augmentation (3), distraction osteogenesis (4), ridge augmentation using 
guided bone regeneration with various kinds of graft materials, and sinus 
augmentation (5). Most of these procedures are not only technique-sensitive and 
operator-experience-sensitive, but also require added time, increase the cost of the 
procedure, and increase the chance of infection and failure. 

 An alternate method is the placement of an implant in the incisive canal (IC) to 
support the anterior maxilla for fully edentulous implant-supported prostheses. In 
patients with severe maxillary atrophy, anchorage of implants in the bone 
remaining around the nasopalatine canal is an alternative to bone grafting that 
provides sufficient anterior support to enhance the biomechanics of the implant-
supported prosthesis. The technique was described by Misch 1999; using a large 
round drill, the soft tissue from the canal site was curetted and then drills of 
progressively increased diameters up to 2 mm were used coronal to the final depth 
of the canal until deserved the implant diameter was reached (6). Placement of an 
implant in the incisive canal can also decrease the bending moment created in the 
vertical plane when cross-arch pontics are placed, thus improving the 
biomechanics of a prosthetic rehabilitation, whether an Angle Class I, an edge-to-
edge, or an class III relationship is planned. 

Presently, computer tomographic (CT) scan analyses allow the clinician to estimate 
the size, shape and density of alveolar bone prior to implant placement. The 
decision of whether to perform an incisive canal implant placement (ICIP) 
procedure may be effected by the presence of an adequate sized IC. In 2013, in a 
study by Hong et al, ICIP was reported to represent an appropriate treatment 
option in 85.6% of maxillary incisive canals. However, in 14.4% of the cases in that 
study, ICIP was contraindicated, and these cases would benefit from other kind of 
prostheses such as removable or partial fixed design (7).    

The purpose of this retrospective study was to present a case series describing an 
alternative treatment concept for the rehabilitation of the atrophic maxilla that 
utilized the incisive canal as an implant site for dental implant insertion. Indications 
and limitations of the procedure will be discussed. 

INTRODUCTION 

The purpose of this retrospective study is to present a case series describing an 
alternative treatment concept for the rehabilitation of the atrophic maxilla that 
utilized the incisive canal as an implant site for dental implant insertion. 
Indications and limitations of the procedure will be discussed.     

MATERIALS AND METHODS 

A total of 7 subjects that had received implants placed in the incisive canal to 
support fixed restorations with severe maxillary atrophic ridges.  

RESULTS 

Patients were followed for one year. All patients did not report any loss of 
sensation. One implant was failed before loading providing a success rate of 90 
% of implants placed in the IC. 

CONCLUSIONS 

Within the limits of this retrospective study, incisive canal implants placement 
should be considered as a treatment option in patients with severely resorbed 
ridges, they provide sufficient anterior support to enhance the biomechanics of 
an implant supported prostheses. 

In this retrospective study, a total of 7 subjects that had received implants placed in 
the incisive canal to support fixed restorations with severe maxillary atrophic 
ridges. Patients were followed for one year. All patients did not report any loss of 
sensation. One implant was failed before loading providing a success rate of 90 % 
of implants placed in the IC. 

Within the limits of this retrospective study, incisive canal implants placement 
should be considered as a treatment option in patients with severely resorbed 
ridges, they provide sufficient anterior support to enhance the biomechanics of an 
implant supported prostheses. More research with a greater number of cases will 
be necessary to confirm the outcomes achieved in this investigation. 
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4. Identification of the incisive foramen with a periodontal probe and evaluate the 
angle and depth of the bony canal was preformed.  

5. The nasopalatine neurovascular bundle was removed using a round bur or last 
implant site preparation drill. Osteotomes of progressively increasing diameters 
might be used with or without bone graft material until the final implant bed had 
been prepared.  

6. The implant was then placed according to manufacturer’s instructions and the 
cover screw was inserted.  

7. To obtain tension-free closure, interrupted resorbable sutures were placed 
using 4.0 Vicryl (Ethicon Inc, Somerville, NJ) for the wound closure. A radiograph 
was taken immediately following implant placement. 

8. Postoperative medications consisted of antibiotics (amoxicillin 500mg or 
clindamycin 150mg) prescribed for 7 days (tid). 0.2% chlorhexdine was also 
prescribed starting 24 hours after surgery and was used twice a day for 2 weeks. 
Analgesics as needed for pain were prescribed (Ibuprofen 600mg q 4-6 h). 

9. Postoperative care instructions, including soft diet, reduced denture wearing 
and oral hygiene procedures, were given to the patient. 

10. Follow-up examination was performed 7-14 days post-operatively. 

11. Stage 2 surgery (abutment placement) was performed 4 months following 
implant placement, at which time implant mobility was assessed. Final 
restorations were placed 1-2 months after stage 2 surgery. 

12. Patients were recalled at 3, 6, 12, 18, and 24 months following final 
restorations for follow-up examination and radiographs. 

All patients were monitored with routine follow-up care for all surgical and 
restorative implant procedures. Radiographic parameters measured included 
preoperative crestal bone height, width, crestal bone recession around implant 
after loading, and bone implant contact (BIC). A comparison of these 
measurements was preformed and recorded. 

Discussion 

The use of the IC area as an implant recipient site was first reported by 
Rosenquist and Nystrom 1992 (11). The technique they described consisted of 
the elimination of the incisive canal contents in order to be filled with autogenous 
bone graft for future implant placement. The 4 patients in the study received a 
total of 7 implants, from which none was lost in a period of 12-15 months. Misch 
1999 (6), Neto 2009 (12), also described the use of autogenous bone graft to fill 
the incisive canal for future implant recipient area. In a case report by Scher 
1998 (8) allogenic bone was used to fill the incisive canal. Artzi et al 2000 (9), 
treated a patient with an implant in the incisive canal without removing the 
neurovascular bundle. These authors adapted a corticocancellous bone block 
graft to the canal and, without removing the soft tissue, pushed the block 
backwards; the implant was placed in the same surgical procedure. No 
complications were observed during a nine-month follow-up. 

Peñarocha in 2009 (13), treated 7 patients placing implants the IC area. One 
early failure at 3 months after implant placement and no late failures occurred, 
yielding an implant survival rate of 85.7% in an observation period of 12 months. 
Peñarocha in 2013 (14) reported on 13 implants placed in the IC monitored in a 
period of 24 to 132 months. Two early failures and late failures were found 
yielding a success rate of 84.6%. In our cases, we had one early failure of 10 
implants placed. This failure was due to trans-mucosal loading caused by 
complete denture.  

Sensory alterations are the main complications related to implant placement in 
the IC. Removal of the soft tissue contents of the IC can result in possible 
sensory loss of the anterior palatal region.  Filippi et al (15), who surgically 
removed palatally displaced canines in 59 patients, reported damage to the 
nasopalatine nerve in all patients, and no neurologic deficit was detected after 
four weeks. In our cases, the nasopalatine neurovascular bundle was removed in 
all patients, and one of them experienced sensory loss after surgery, but 
recovered normal sensitivity after three weeks. Some problems like phonetic and 
maintenance of hygiene may also be related to palataly placed implants. In our 
study, palatal tongue space was not violated when the implant restorations were 
done screw retained. 

In 2009, Penarrocha et al. (13) based on Misch’s (6) and Scher’s (8) descriptions 
reported seven cases of IC implant placement. The IC ranges in length from 4 to 
26 mm and axis is on average 70 degrees to the nasal floor plane (57 ranges to 
89.5 degrees). The length of the incisive canal was 10.4 mm (4.9-16.3 mm) in 
the edentulous maxillae, and 12.0 mm (8.4-15.8 mm) in the dentulous maxillae. 
According to Song et al. (16), the incisive canal in the edentulous maxillae was 
merely shortened because the anterior maxillae were worn and had become 
vertically shortened.  In addition, the inferior opening of the edentulous cases 
was located a little more anteriorly than in the dentulous cases. They also found 
that as perpendicular to nasal floor, 60.7% of the incisive canals were vertical 
type compared to slant type. In Tozum’s study (17), with 933 edentulous or 
partially edentulous patients’s CT scan examination, they reported that canal 
diameter did not show any difference between dentate and edentulous groups. 
However,  males had a longer and wider incisive canals than females, and canal 
shape was mostly cylindrical in 40.73% of CT scan images.  

The Hong et al study (2013) (7) is the first to report on the feasibility of implant 
placement in the incisive canal in edentulous maxilla with the use of CT-Scan. 
They discovered that within the most popular implant length (10-15mm) and 
diameter (3.5- 5.5mm) ranges, up to 85.6% of the edentulous cases were 
potential candidates for IC implant placement. On average, the male group 
showed longer length of the IC, so the feasibility of incisive canal implant 
placement becomes higher. The percentage of ICIP in their simulation can 
become higher if special length (short implant) or diameter (wide implant) 
implants were included. One patient with a complete denture in this case series 
developed swelling and inflammation in the anterior area after two weeks of 
wearing the denture. After relining the denture the swelling decreased 
significantly. A fixed provisional restoration supported by the posterior implants is 
providing a much better option compared to a temporary full denture during the 
healing phase 

The incisive (nasopalatine) canal lies in the midline of the palate in the region 
where the premaxilla and maxillary join, with the incisive foramen lingual to the 
maxillary central incisors. The size and shape of the canal can vary considerably 
and often limits the use of implants in its immediate area. Contact with the soft 
tissues of the incisive canal during implant placement can lead to failure (8).  

 After resorption of the alveolar ridge in the apicolingual direction, the crestal 
edentulous site is located in the premaxillary region adjacent to the incisive 
foramen. This often interferes in the osteotomy site preparation prior to implant 
placement. Due to the proximity of the incisive canal and its contents to the 
maxillary central incisors, careful consideration is necessary when positioning an 
implant in this area (9). Kraut & Boyden 1998 describe the difficulties and anatomic 
limitations regarding the location of the incisive canal in relation to maxillary central 
incisor implants. When 84 computerized tomographies were evaluated, in 4% of the 
cases, the incisive canal was of a size that would be detrimental to the placement 
of root-form implants in this particular area (10).  

Clinical data in this study was obtained from Implant Database (ID). This data set 
was extracted as de-identified information from the routine treatment of the 
patients at the Ashman Department of Periodontology and Implant Dentistry at 
New York University College of Dentistry. The ID was certified by the Office of 
Quality Assurance at NYUCD. This study is in compliance with Health Insurance 
Portability and Accountability Act (HIPAA) requirements. 

CT-scan Measurement   

Preoperative radiographic examinations of computed tomographic (CT) scans 
were obtained scans in all cases to assess the bone available, the dimensions 
and configuration of the nasopalatine canal. 

7 patients requiring implants in the maxillary incisive canal were selected 
consequently and the implant evaluated at follow up (Table 1).  

Surgical Technique 

1. Patients were prescribed 2g of amoxicillin 1 hour prior to surgery or if allergic, 
600mg clindamycin 1hour prior to surgery. 

2. Local infiltration anesthesia of Lidocaine 2% containing epinephrine at a 
concentration of 1:100,000 was used, or Carbocaine 3% administered in cases 
where a vasoconstrictor was contraindicated. 

3. A palatally placed crestal incision was performed. The incision line was 
extended for elevation of full-thickness mucoperiosteal flap to expose the incisive 
canal.  

Fig 1. Maxillary incisive canal contains 
nasopalatine nerve and artery (the 
diameter of canal is 6.5mm) 

Fig 2a. Extreme resorption of anterior 
maxilla area to place implant 

Fig 2d. Straumann Bone Level implant 
was placed into the incisive canal 
following canal angulation 

Fig 2c. Crestal incision was made 
palatally and elevated full thickness flap 
carefully 

Fig 2b. Removed fixed provisional 
restoration to place implant into incisive 
canal 

Fig 5. Ulceration of surgical site due to 
removable prosthesis 

Fig 4. Conventional implant placement 
(left) vs tissue level implant to protect 
unsupported hard tissue 

Fig 2h. Radiographic image of implant in 
incisive canal (left) and with healing cap 
(right) after stage 2 surgery 

Fig 2g. Healing cap was placed after 
stage 2 surgery 

Fig 2f. Tension free closure was achieved 
with interrupted sutures. Fixed provisional 
restoration was replaced 

Fig 2e. Cover screw was placed on 
4.8x10mm Straumann Bone Level 
implant 

Fig 3. Diagram demonstrate normal 
nerve innervation (left) and expanded 
innervation of greater palatine nerve 

Fig 6. Final prosthesis, metal framework Fig 7. Final prosthesis,  


