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Abstract 
     The aim of this study is to analyze the diameter and localization of terminal part CS to prevent its 
damage during implant placement in the anterior maxilla.  
     150 CBCT scans of 61 males and 89 females in the age span of 24 to 80 years using 8 x 8 field 
of view. were analyzed in Ez3D2009 (Vatech) software on panoramic and cross-sectional views 
with 0.5mm, 1mm, 3 mm and 10 mm slice thickness. The CS visualization was graded with the 
four-point rating scale and the localization was distributed according to Oliveira-Santos.  
     Evaluating CBCT scans with 0.5 mm slice thickness the alveolar process part of CS was evident 
in 101 of 150 patients (67% of total patients). 22 of these 101 patients (21.7%) presented with CS 
on the right side, 32 (31.6%) patients on the left side and 47 (46.7%) patients on both sides. 
Most frequently CS was localized in the lateral incisor region (33.5%, n=50).  
Analyzing CBCT scans with 0.5 mm and 1 mm slice thickness on both sides CS was visualized in 
49%, with 3 mm slice thickness in 40% and with 10 mm slice thickness in 18%. Mean diameter and 
length of terminal part CS were 0,95 ± 0,24 and 11,78 ± 3,32 consequently.  
CS was located palatally in 76% (n=113), centrally in 12% (n=18) and buccally in 12% (n=18). 
     It is important to plan dental implant placement with CBCT and by not neglecting the use of 
surgical guides. 
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Introduction 

  
The anterior maxilla is considered to be a 

difficult clinical region due to high esthetical and 
functional demands. One of the key stages of 
evaluating an edentulous ridge prior to dental 
implant placement is the analysis of neighbouring 
anatomical structures 1. In the anterior maxilla 
one of such structures is canalis sinuosus 2,3,4.  
Canalis sinuosus (CS) is an intrabony structure 
which carries anterior superior alveolar 
neurovascular bundle1. It begins on the 
infraorbital canal behind the homonymous 
foramen and goes to the anterior-lateral direction. 
After the canal reaching the anterior wall of the 
maxilla it turns medially and goes along the 

lateral wall of the nasal cavity 5. Some authors  
 
call the terminal part of CS, residing in the 
alveolar process of maxilla, differently: 
continuation of the CS 1,6,7, the accessory canal 
of the CS 5,8 or lateral incisive canal 9 (Fig. 1) 

It is important to note that terminal part of 
CS or accessory canals may locate in three 
directions: palatal, central and buccal 1,5,8,10. 

Damage of this canal during implant 
placement can lead to a range of complications 
such as bleeding and sensory disturbances 1,8. 
For example, Arruda et al. presented the 
description of the clinical case, where a 51 year-
old woman suffered from paresthesia for 22 
months after dental implant placement in the 
maxillary lateral incisor region. CBCT scan 
analysis revealed that the implant was placed 
into the CS, that led to pain and sensory 
disturbance in the upper lip region on the right 
side 11. There are other clinical reports describing 
the appearance of pain after dental implant 
placement with CS damage8.  
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The aim of this study is to analyze the 
diameter and localization of terminal part CS to 
prevent its damage during implant placement in 
the anterior maxilla.  
   

 
Figure 1. Panoramic view CBCT, CS is 
visualized in the lateral wall of nasal cavity, 
passing through maxillary alveolar crest.  
 

Materials and methods 
 

150 CBCT scans of 61 males and 89 
females in the age span of 24 to 80 years using 8 
x 8 field of view were analyzed in Ez3D2009 
(Vatech) software on panoramic and cross-
sectional views with 0.5mm, 1mm, 3 mm and 10 
mm slice thickness. The CS was identified 
according to its anatomical description in the 
literature 8. The localization was distributed 
according to Oliveira-Santos et al. classification 
(Fig. 2).  

 

 
Figure 2. Schematic localization of CS according 
to Oliveira-Santos et al. (1- central incisor region, 

2- region between the central and lateral incisors, 
3- lateral incisor region, 4 - canine region, 5 - first 
premolar region, 6 -lateral to incisive foramen, 7 - 
posterior to incisive foramen) 
 

The statistical analysis was provided with 
the Mann-Whitney U-test (p<.01 considered as 
statistically significant). 

 
Results 

 
Evaluating CBCT scans with 0.5 mm slice 

thickness the alveolar process part of CS was 
evident in 101 of 150 patients (67% of total 
patients). 22 of these 101 patients (21.7%) 
presented with CS on the right side, 32 (31.6%) 
patients on the left side and 47 (46.7%) patients 
on both sides. 
In total 148 CS were identified on both sides with 
0.5 mm slice thickness (49.6% of 300 sides 
evaluated in 150 patients). 46.3% of CS were 
visualized on the right side and 53.7% were 
visualized on the left side consequently.  
Visualization (%) of the CS on CBCT scans with 
different slice thickness is shown in total on 
Figure 3. 
 
 

 
Figure 3. Visualization of CS in the right or/and 
left maxilla depending on thickness of section. 
 

CS according to Oliveira-Santos et al 12 
was more often localized in the lateral incisor 
region (33.5%; n=50), following by central incisor 
(24,2 %; n=36), canine region (21,5%; n=32), 
between central and lateral incisors region 
(10,7%; n=16), first premolar region (9,4%; n=14) 
and lateral to incisive foramen (0,7% n=1) 

Analysis of diameter and length of the 
alveolar ridge part of the CS is demonstrated in 
Tables 1 and 2. 
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Table 1. Mean, maximal and minimal values of 
the diameter of CS residing in the maxillary 
alveolar process.  
 
 

 
Table 2. Mean, maximal and minimal values of 
the length of CS residing in the maxillary alveolar 
process.  

 
Then we evaluated 149 visualized CS in 

regard to its location in the alveolar process. We 
established that 76% of the CS had palatal 
location, and both central and vestibular locations 
were identified in 12% consequently (Fig. 4 a,b,c). 
This data is demonstrated in Table 3. 
 

 

 

 
 
 

 
 

Figure 4. Visualization of CS depending on 
location: a – palatal location; b – central and c-  
buccal locations. 
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 Table 3. CS location in the alveolar process. 
 
 Discussion 
 
 Canalis sinuosus was first described by 
Wood-Jones in 1939. Von Arx et al. established 
that more than a half of accessory canals in 
maxilla are connected with this structure 9. A 
range of studies and clinical cases showed that 
the best visualization technique of this structure 
is CBCT 6,7,8,9,11,12.  

Our 150 CBCT scan analysis 
demonstrated that the CS was located more 
often in the central incisor region, the lateral 
incisor region and the canine region, and it didn’t 
have anastomosis with the nasopalatal canal.  
The importance of the diagnostic slice thickness 
should be mentioned. CS was visualized equally 
good with 0.5 mm and 1 mm slice thickness and 
it was enough to define its sizes. Qualitative and 
quantitative evaluation of visualization rates of 
the canal decreased with 3 mm and 10 mm slice 
thickness.  

In average the measurements of CS 
diameter and length was higher in men than in 
women. The more diameter is, the better 
visualization is and the less the safety zone for 
surgery. Consequently, these features should be 
taken in count to prevent CS damage.  

While dental implant planning one more 
nuance is defining canal location in vestibule-
palatal direction, because implant basically 
placed in the available volume of the alveolar 
ridge. As a result, it can lead to implant 
placement in the CS with possible complications.  

 
Conclusions 
 
Awareness of this anatomical structure 

plays an essential role in the dental implant 
planning. Damage of CS can cause the patient 
discomfort in the form of various symptoms, and 
consequently waste of time on various specialists 
in finding out the etiology of symptoms.  

It is important to plan dental implant 
placement with CBCT and by not neglecting the 
use of surgical guides. 

At the moment, we are conducting CS 
analysis in regard to the age and morphological 
features in different locations of the CS. 
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