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Abstract: The presence of a wide nasopalatine canal (NPC) and lack of adequate ridge
width may affect the correct placement of implant in the central incisor area which could
lead to functional and esthetic problems. Nasopalatine canal augmentation technique may
be used in the central incisor area to achieve ideal position of implants during surgery. The
aim of this article is to evaluate the treatment modalities in NPC region and related complications. A systematic electronic search in Pubmed database was performed.
The current literatures regarding enucleation and lateralization techniques in NPC area are
summarized and discussed. A case report is also presented, a fractured upper right central
incisor was extracted and enucleation technique was performed in NPC in conjunction with
ridge augmentation. A specimen harvested from augmented NPC after six months during
the procedure of implant surgery. The specimen was fixed and sent to histomorphometric
analysis. Histomorphometric analysis revealed 36.4 % newly-formed bone. The treatment
of enucleation of NPC with the guided bone regeneration can be regarded as successful
without sensory disturbance. According to the current literatures and the case report in the
present study, NPC augmentation may be a feasible treatment option in implant therapy
when encountering an atrophic anterior maxilla. As the results of histomorphometric analysis, new bone formation inside NPC could be expected by this procedure. However, more
studies are needed to verify the clinical outcomes, especially the neurologic complications.
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Anatomy of NPC
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technique, ﬁve are case reports 13,15,16,19,20,

blood vessels are always great con-

proposed, such as bypass, enucleation

four are case series 7,14,17,18. Follow-up

cerns for implant placement. Due

and lateralization. Current literatures

period ranged from 6 months to 70

to the proximity between the naso-

regarding treatment modalities of NPC

months. Graft materials were placed in

palatine canal and the roots of the

for implant placement were selectively

most of these studies, only two studies

maxillary central incisors, insertion

searched and summarized in the fol-

did not place any graft material. The

of dental implants in this region is a

lowing content.

graft material placed in NPC varied

challenge. Regular anatomical features
and variations of the nasopalatine canal have been described and can be

between studies, including autograft,
Search Strategy

allograft and xenograft. Four studies

Studies were included according

placed implant simultaneously, five

: (a) a

to the following general inclusion

studies used staged approach technique.

single canal, (b) two parallel canals,

criteria: 1) publication in an interna-

The main concern of removal of the

and (c) variations of the Y-shape type

tional peer-reviewed journal, 2) study

canal contents is neurosensory distur-

of the canal with one palatal open-

published in English language, 3)

bances. Rosenquist and Nyström 7 first

ing and two or more nasal openings.

clinical studies reporting of surgical

described an enucleation technique in

According to the current literature ,

procedures related to GBR and dental

treating 4 patients. The content of the

the mean length of NPC is 10.86 ±

implant placement in the NPC region,

NPC was removed and filled with au-

2.67 mm, and the mean diameter of

4) clinical outcomes were mentioned.

togenous bone harvested from chin. Im-

it is 2.59 ± 0.91 mm. Canal length

Review articles and animal studies

plants were inserted after 6 months, and

was shortened in edentulous anterior

were excluded.

implant survival rate after 12-15 months

classified into three groups

7–10

11

maxilla compared with dentate max-

A Medline search (http://www.ncbi.

was 100%. None of the patients com-

illa. However, canal diameter did not

nlm.nih.- gov/pubmed) was performed

plained about altered in sensation in the

show any difference between dentate

for articles published in English lan-

anterior maxilla. Scher et al. 13 presented

and edentulous groups. Gender is also

guage between 1990 to 2017. The

a similar technique using a 4:1 mixture

an important factor that can affect

following combination of search terms

of demineralized freeze-dried bone and

its characteristics and the amount of

was used:“Dental Implant”AND

tricalcium phosphate and placement of

bone anterior to the canal. Males had

(“Nasopalatine canal”OR“incisive

dental implants directly into the canal.

a longer and wider incisive canal than

canal”OR“nasopalatine nerve”OR

They also reported 100% implant sur-

females. The anatomy of NPC varied

“nasopalatine duct”OR“incisal

vival rate in this study.

from individuals. Careful planning

canal”OR“incisive nerve”). The

Verardi and Pastagia 16 removed the

using CBCT scans before performing

electronic database search identified

nerve bundles of the NPC and placed a

dental implant surgeries in premaxil-

a total of 87 articles. 12 articles were

collagen plug into the apical portion of

lary region is necessary.

considered relevant after title and ab-

the canal in 2 patients. One of the cases

stract reading. The texts of these 12

performed guided bone regeneration

Treatment Modalities of NPC for

articles were read in full and they were

with cancellous particulate allograft

Implant Placement

included in the ﬁnal review, and these

and porcine collagen membrane, and

An appropriate esthetic outcome of

consisted of 9 studies using enucleation

in the other case with an mixture of au-

dental implants treatment in the an-

technique (Table 1) and 3 studies using

togenous/bovine xenograft and ePTFE

terior maxilla is essential to patients,

lateralization technique (Table 2).

membrane. After 6-7 months of heal-

even surpassing functional results.

Enucleation Technique

ing, implants were placed in ideal posi-

Contact with nervous tissue may fail

Enucleation of nasopalatine nerve

tions. Slight numbness was in one pa-

in osseointegration of the implant and

might be the most frequent resolution

tient at the 1-week post-operative visit

lead to sensory dysfunction

4,5,12

. To

in the recent studies (Table 1)

56 ｜ Journal of Periodontics and Implant Dentistry 1(2) 2018

7,13-20

.

which resolved by 4 weeks. The cases

Nasopalatine Canal Augmentation for Implant Site Preparation: Literature Review and Case Report with Histomorphometric Analysis

Table 1. Studies related to enucleation technique in treatment of NPC
Type of
study

Author
Rosenquist et al,
19927
Scher, 199413

N of
N of
Staged
patients implants appr-oach

Graft material

Autogenous cancellous 12-15
bone (chin)
months
DFDBA+TCP
> 3 years

Case series

4

7

v

Case report

2

2

v

Peñarrocha et al,
200914

Case series

7

7

Autogenous bone
chips

Mean: 2
years

Spin-Neto et al,
200915

Case report

1

1

None placed

6 months

16

Verardi et al, 2012

Case report

2

3

Peñarrocha M et al,
201217

Case series

6

6

Implant
survival rate

F/u time

100%

None

100%
85.7%
1 early failure,
no late failure

Not reported

100%

None

Collagen plug apically,
1 allograft, 1 bovine
6-7 months 100%
bone+
autogenous bone
1-7 years
Autogenous bone and
Mean: 39.2 100%
β-TCP
months

v

Complications

Slight loss of
sensation initially,
resolved in all cases

None

Not reported

Peñarrocha M, 201418 Case series

13

13

Waasdorp, 201619

Case report

1

1

v

6 patients had
decrease in
2-11 years 84.6%
sensitivity to point/
Autogenous bone and
Mean: 70 2 early failure, blunt technique at 1
β-TCP
months
no late failure week, spontaneously
disappeared in all
cases within 6 weeks
FDBA
6 months 100%
None

Case report

1

1

v

None placed

20

Santos et al, 2017

4 years

100%

None

Table 2. Studies related to lateralization technique in treatment of NPC
Author

Type of
study

Artzi et al,
Case report
200021
Raghoebar
GM et al,
Case series
201022
Urban I et
Case series
al, 201523

N of
N of
Staged
patients implants appr-oach
1

1

5

5

v

20

51

v

were followed for at least 24 months

Graft material
Corticancellous
block
Autogenous
bone from the
retromolar region
Autogenous
bone+bovine bone

F/u time

Implant
survival rate

9 months 100%
12
months

14,18

None
3 patients (60%) perceived an
altered sensation, but resolved
spontaneously within 3 months.
6 patients(30%) showed at least
one neurosensory alteration

100%

Mean:
100%
4.18years

22,23

turbances.

.

Artzi et al 21 reported that the con-

and no complications were reported.
In two of studies published by Peñar-

Complications
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nerve (Table 2)
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.
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palate, but those complaints resolved
spontaneously within 3 months.
Urban et al. 23 published a technique
of lateralization of the nasopalatine
nerve and vessel bundle. Installation of
a total of 51 dental implants results in a
100% survival and success rate after a
mean period of 4.18 years of function.
Six patients (30%) experienced at least
one soft tissue region with a neurosensory alteration.
From review of the literatures mentioned above, both enucleation and
Fig 1. ( A) Low smile line of the patient. (B) Fractured upper right central incisor showed
gingival swelling and deep probing depth. (C) Upper right central incisor showed
widening of periodontal ligament and periapical radiolucency. (D) Dehiscence of
the buccal bone plate was expected. (E) Ideal implant position closed to NPC.

lateralization technique can yield high
implant survival rates without sensory
disturbance. However, enucleation
technique is more simple and time
saving than lateralization technique.
Therefore, enucleation technique is
more frequently used in NPC region.
Case Report
A 68-year-old and healthy man with
a fractured right central incisor sought
solutions in Department of Dentistry,
Shin-Kong Wu Ho-Su Memorial Hospital. Extraoral examination showed
low smile line (Fig.1A). A deep and
narrow probing depth of 10 mm was
found over tooth 11 midbuccal side,
showing clinical signs and symptoms
with radiological evidence of vertical
root fracture (Fig.1B).
Treatment options were discussed
subsequently and implant-supported
single crown was the choice for replacing the failing 11. Cone-beam computed tomography (CBCT) demonstrated
thin buccal plate, deﬁcient buccopalatal

Fig 2. ( A) The destruction of buccal plate was seen after tooth extraction and flap
reflection. (B) Removal of soft tissue in the nasopalatine canal with the 2.2 mm drill.
(C) Grafted with DBBM particles into the NPC. (D) Horizontal ridge augmentation
with DBBM simultaneously. (E) A collagen membrane was placed to cover the graft
and opening of NPC. (F) CBCT taken six months later showed sufficient bone volume
for implant placement.
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width and the ideal implant position
was approximate to the enlarged nasopalatine canal (Fig.1D,E). In such
condition, sufficient primary stability
might not be achieved by immediate
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brane with buccal ridge augmentation
simultaneously (Fig.2C-2E). The mucoperiosteal ﬂap is mobilized to permit
tension-free by periosteal releasing
incisions and primary closure was
achieved by 5-0 nylon sutures.
Appropriate antibiotic (amoxicillin
250 mg, 4 times daily for 7 days) and
analgesic (acetaminophen 500 mg,
every 4 to 6 hours as needed for pain)
were prescribed. Patient was instructed
not to brush the surgical site, but rather
to rinse with 0.12% chlorhexidine gluconate rinse (Scodyl, Beauteeth Co.,
Taiwan). Patient also remained on a
soft diet for 2 weeks and was advised
against functioning or activities that
involved the surgical site. The sutures
were removed at 10 days postoperatively, and the wound healing was
uneventful. The patient did not present
Fig 3. ( A) Uneventful healing after 6 months. (B) Occlusal view, insufficient buccal contour
of #11 edentulous area was seen. (C) Re-entry of the edentulous ridge after 6
months. (D) A bone cylinder harvested from the grafted incisive canal by trephine
bur. (E) 4.1mm x 10mm Straumann® bone level implant was installed. (F) Implant
was placed into augmentation site.

any symptoms of paresthesia or anesthesia of the anterior part of the palate.
The post-operative CBCT taken 6
months later manifested sufﬁcient bone
volume for further implant placement
(Fig. 2F). A bone cylinder harvested

implant placement. Therefore, we

was exposed(Fig.2A). The socket was

decided to use two-stage approach:

debrided gently and irrigated with

extraction of right central incisor and

normal saline. We removed 10 mm in

enucleation of nasopalatine nerve in

depth of soft tissue inside the NPC with

conjunction with ridge augmentation

2.2-mm twist drill in a speed of 1200

simultaneously.

rpm with copious irrigation (Fig.2B)

The patient rinsed his mouth for 60

and a small (approximately 3 mm in

seconds with a 0.12% chlorhexidine

diameter) piece of collagen membrane

solution before surgical procedure. A

(EZ CURE®, Biomatlante,Vigneux de

local anesthesia using 4% articaine

Bretagne, France) was placed in the

(1 : 100,000 epinephrine) (Ubistesin

most apical part of the canal as a bar-

Forte, 3M/ESPE, USA) was applied.

rier. The NPC was grafted with depro-

After extracting the right central inci-

teinized bovine bone matrix (DBBM,

sor conservatively and flap elevation,

Bio-Oss ® , Geistlich Biomaterials,

the destruction of buccal bone plate

Wolhusen, Switzerland) followed by

was seen and the nasopalatine foramen

covering a resorbable collagen mem-

from the NPC by trephine bur with
2.3mm in diameter was executed after
6 months before the procedure of implant site preparation (Fig. 3). Implant
bed preparation was performed and the
implant (bone level implant 4.1 X 10
mm, Straumann®, Basel, Switzerland)
was placed according to the manufacturer’
s recommendations. After 4
months of healing, The implant site
healed uneventfully without complications. Sensation was normal at all
times. Once soft tissue healing of the
uncovering surgical phase was established, the final impression was taken
and a porcelain-fused-to-metal crown
was fabricated. The final treatment
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outcome of the prosthesis fulfilled its
functional and esthetic requirements

area in this section.

ridge augmentation and subsequent im-

From the updated literatures, this

plant placement, and demonstrated that

case report is the ﬁrst publication ana-

autogenous bone represented a mean of

The specimen was fixed with 10%

lyzing the histological outcome of NPC

31.0% of the specimens. Conclusively,

formalin and sent to histomorphometric

utilized. The histologic ﬁndings of the

adequate amount of bone regeneration

analysis. After decalciﬁcation and seri-

bone biopsy at 6 months after aug-

was proved in this case report.

ous dehydration, the tissue was stained

mentation during implant installation

(Fig.4)

Fig 4. ( A) Definitive prosthesis fulfilled its functional and esthetic requirements. (B)
Frontal view of definitive prosthesis.

Conclusion
According to the comprehensive
review of the included articles, high
implant survival rate without neurosensory disturbances can be achieved
from both enucleation and lateralization techniques. From the view of
histomorphometric analysis in this case

Fig 5. g raph illustrates a specimen from
nasopalatine canal grafting area.
The sample is mainly composed
of lamellar bone and connective
tissue. (B) Higher magnification
shows newly-formed lamellar bone
(encircled with blue line) which was
mostly surrounded by connective
tissue and the presence of Bio-Oss®
particles (encircled with green line).
Original magnification x 10.

report, bone formation in NPC region
is similar to the conventional bone augmentation procedure. However, the two
techniques should be used with caution
due to the limited number of available
articles. Further controlled clinical
studies with higher level of evidence
are required to support the predictability of these surgical interventions.

with hematoxylin and eosin stain and

showed the presence of new bone for-

analyzed by an optical microscope.

mation, which presented 36.4% of the

上顎前牙區以植牙重建美觀，

The overview of the specimen

total augmented area under histomor-

除了齒槽脊嚴重萎縮，鼻顎管接近

showed newly-formed mature lamellar

phometric analysis. The compositions

植牙位置也是常見的問題。為了將

bone surrounded by connective tissue(-

of the newly-formed bone in the pres-

植牙放置於理想的位置以達到良好

Fig.5A). Higher magnification of the

ent study were slightly greater than the

的美觀及功能，衍伸出各式鼻顎管

specimen was constituted by lamellar

results of previous ridge preservation

手術。本篇文獻回顧透過系統性的

bone tissue with acellular osteocyte

study 25. In that study, ridge preservation

搜尋，統整關於鼻顎管手術之植牙

lacunae and an intensely-eosinophilic

was performed by DBBM with a col-

bone matrix, and DBBM particles

lagen membrane. Results of the histo-

存活率以及相關併發症之文獻。並

could also be observed in the specimen

morphometric analysis demonstrated

(Fig.5B).

that the mean amount of total bone was

Morphometric measurements were

27.35 ± 12.39%. Similar histomor-

performed in the section to determine

phometric findings were presented in

the percentage of the lamellar bone

the study published by Urban et al. 26

tissue. A point counting procedure was

This prospective case series evaluated

used24. Histomorphometric evaluation

the use of a resorbable natural collagen

demonstrated that newly-formed bone

membrane with a mixture(1:1) of au-

constituted 36.4% of the augmented

togenous bone and DBBM for lateral
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中文摘要

且提出一臨床病例，上顎右側正中
門齒拔牙後立即摘除部分鼻顎管內
組織，於其內放置異體骨移植材及
可吸收再生膜，同時進行頰側的齒
槽脊增進術。術後六個月進行植牙
手術，術中取鼻顎管區域組織作組
織成份分析，結果顯示有 36.4% 新
生骨組織，術後成功恢復正中門齒
的功能及美觀，患者也沒有任何感
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覺異常的發生。根據文獻回顧以及

E t i o l o g y, P re v e n t i o n , a n d

surgery: A radiographic analysis

本篇病例，鼻顎管補骨手術能成功

Treatment. Hoboken, NJ: Wi-

of 100 consecutive patients using

幫助植牙重建，但未來仍需要更多

ley-Blackwell; 2015:209-232.

limited cone beam computed to-

Rosenquist JB, Nyström E. Occlu-

mography. Clin Oral Implants Res

sion of the incisal canal with bone

2011;22:295–301.

臨床研究來支持。

7.
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