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ABSTRACT
Aim: The present study was aimed at assessing the lingual 
concavities in the submandibular fossa region in patients 
requiring dental implants with the help of cone beam computed 
tomography (CBCT).

Materials and methods: The present study included 140 
patients who visited the department with the missing mandibular 
posterior teeth. CBCT images were obtained using planmeca 
machine. Cross sections of 1 mm of submandibular fossa in 
the region of 1st and 2nd molar were studied and Type I to III 
lingual concavities were analyzed by a radiologist. 

Results: Type I lingual concavity (< 2 mm) was seen in 23%, type II  
(2–3 mm) in 62% and Type III (> 3 mm) in 15% of patients. The  
difference was significant (p < 0.05). Males had slightly higher 
mean ± S.D value at 1st molar (2.6 mm ± 0.94) and 2nd molar  
(2.8 mm ± 0.90) on the left side and (2.7 mm ± 0.92) at 1st molar 
and (2.9 mm ± 0.93) at 2nd molar on the right side. The difference 
was nonsignificant (p > 0.05). Females had mean ± S.D value at  
1st molar (2.3 mm ± 0.90) and (2.5 mm ± 0.92) at 2nd molar on the 
left side and (2.4 mm ± 0.91) at 1st molar and (2.8 mm ± 0.93) at  
2nd molar. The difference was nonsignificant (p > 0.05. The 
difference between both genders was statistically nonsignifi-
cant (p > 0.05).

Conclusion: Type I bone is the best for placing an implant. 
The chances of complications are more in type II and III bone. 
CBCT provides necessary information before planning implant 
in the edentulous area.

Clinical significance: Cone beam computed tomography 
(CBCT) is the best radiographic aid which is effective in delin-
eating different types of bone in the mandibular posterior region.
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INTRODUCTION

Dental implants have revolutionized the present scenario 
of dentistry. With the advancement in the field of dental 
implants, the replacement of missing teeth is now 
not considered as a complicated process. Endosseous 
implants are widely used nowadays and have become 
a treatment of choice in edentulous areas. The success 
of dental implants is highly appreciable, and long-term 
survival is needed for the betterment of the patients.1

There are certain challenges during the placement of 
dental implants. Anatomical structures such as the floor 
of the nasal cavity, floor of the maxillary sinus, mental 
foramen, inferior alveolar nerve canal, submandibular 
gland fossa, etc. are considered to be the area which 
warrants careful assessment before surgical procedures. 
The presence of anatomical limitations requires analysis 
to ensure the best outcome of the treatment.2

The placement of the dental implant in the mandibular 
posterior region demands careful analysis of anatomical 
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landmarks such as submandibular gland fossa, inferior 
alveolar canal and mental foramen to minimize the 
complications. Paresthesia of lower lip and chin are among 
few complaints. This may result from damage to the mental 
nerve or inferior alveolar nerve during surgical procedures. 
The removal of impacted third molar sometimes leads to 
injury to the neurovascular bundle. Severe hemorrhage 
in the region may be seen. In the case of the edentulous 
mandible, the chances of iatrogenic complications are more. 
Therefore, a thorough determination of all parameters such 
as bone height, width, the presence of undercuts, concavities, 
bone depth, etc. is needed.3 

Assessment of the dental implant site with the help 
of intraoral radiographs such as periapical radiographs 
and extraoral radiographs such as panoramic views 
provides insufficient information. Other methods like 
intraoral palpation of the area, dental casts are lacking 
useful details of the anatomical variation and bone 
morphology. Thus, there is a need for a reliable method 
which is universally accepted. CBCT being three 
dimensional overcome all limitations of two-dimensional 
(2D) imaging modalities.4 Considering this, the present 
study aimed at assessment of depth of submandibular 
gland fossa with CBCT.

MATERIALS AND METHODS

This retrospective study was performed in the Department 
of Prosthodontics. It included 140 patients requiring 
dental implants in the posterior mandibular region. All 
were informed regarding the study, and written consent 
was obtained. Ethical clearance was obtained before 
starting the study. Patients with missing mandibular 
posterior teeth, sufficient bone height and edentulism 
not more than 2 years were included in the study. 
Patients with insufficient bone height, any bone surgery 

performed in the mandibular posterior region and poor 
quality CBCT images were excluded. 

Patients were subjected to CBCT taken with planmeca 
machine following standardized parameters (40 mA, 120 
kVp and 40 seconds). The 8 x 11 cm field of view (FOV) 
was utilized. Axial, coronal and sagittal sections were 
obtained. The multiplanar reformation was done, and 
images of 1 mm were selected in the mandibular posterior 
region (distal to mental foramen). Coronal sections in the 
region of first and second molar where lingual concavity 
appears to be maximum were selected on images. A line 
was drawn joining the most prominent superior and 
inferior points on the lingual concavity and was marked 
as A. Other line was drawn from deepest point of the 
fossa at right angle to the line A and was marked as B. 
The length of line B was measured in first and second 
molar region in all sections and sections in which length 
is maximum were considered (Fig. 1). This represented 
the depth of submandibular gland fossa. Special NNT 
software was used for the measurements.

Three variations, type I with < 2 mm of lingual concavity 
(Fig. 2), type II with 2 mm to 3 mm of lingual concavity 
(Fig. 3) and type III with > 3 mm of concavity (Fig. 4)  
was considered.4 All measurements were performed by 
single radiologist to prevent inter radiologist errors. Once 
measurements were completed, the same procedure was 
repeated after 2 weeks, and the average of both readings 
was used as the final reading. Results thus obtained were 
subjected to statistical analysis using Statistical Package for 
the Social Sciences (SPSS) software 18.0. A p-value < 0.05 
was considered significant. 

RESULTS

Out of 140 patients, males were 60 and females were 80. The 
difference was non- significant (p–0.21). The mean age of 
males was 47.2 years and in females was 44.5 years (p >  0.05) 

Fig. 1: Cross section showing point A and point B Fig. 2: Cross section showing type I bone
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(Table 1). The mean ± SD value of submandibular gland fossa 
in males on the left side at 1st molar was 2.6 mm ± 0.94 and 
at 2nd molar was 2.8 mm ± 0.90 whereas on the right side 
the value was slightly higher, i.e., 2.7 mm ± 0.92 at 1st molar 
and 2.9 mm ± 0.93 at 2nd molar. The difference of values 
at 1st and 2nd molar, on both sides, was nonsignificant  
(p > 0.05) (Table 2). The mean ± SD value of submandibular 
gland fossa in females on the left side at 1st molar was  
2.3 mm ± 0.90 and at 2nd molar was 2.5 mm ± 0.92 and on 
the right side, 2.4 mm ± 0.91 at 1st molar and 2.8 mm ± 0.93 
at 2nd molar. The difference of values at 1st and 2nd molar, 
on both sides, was nonsignificant (p > 0.05) (Table 3). Twenty-
three percent of patients had < 2 mm of lingual concavity  
(type 1), 62 % exhibited 2 to 3 mm of lingual concavity (type 2)  
and 15% showed > 3 mm of lingual concavity (type 3). The 
difference was significant (p < 0.05) (Graph 1).

DISCUSSION

Dentists may encounter several difficulties in the 
placement of dental implants in maxilla and mandible. 

Table 1: Distribution of patients

Total 140
Gender Males Females p-value
Number 60 80 0.21
Mean age (years) 47.2 44.5

Table 3: Measurement of submandibular gland fossa in females on left and right side

Measurement
Left side Right side

p-value1st molar 2nd molar 1st molar 2nd molar
Mean ± SD 2.3 mm ± 0.90 2.5 mm ± 0.92 2.4 mm ± 0.91 2.8 mm ± 0.93 0.1

Table 2: Measurement of submandibular gland fossa in males on left and right side

Measurement
Left side Right side

p-value1st molar 2nd molar 1st molar 2nd molar
Mean ± SD 2.6mm ± 0.94 2.8 mm ± 0.90 2.7mm ± 0.92 2.9 mm ± 0.93 0.5

Fig. 3: Cross section showing type II bone Fig. 4: Cross section showing type III bone

Graph 1: Different types of lingual concavities

The presence of undercuts in jaws and concavities are 
biggest drawbacks. Careful presurgical assessment of 
implant site is recommended to avoid failure of the 
treatment. Various radiographs were being used. Earlier 
intraoral radiographs such as periapical radiographs, 
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panoramic radiographs were providing the details. There 
was a limitation in their use. All above said radiographs 
were depicting two-dimensional information. Even 
American Academy of Oral and Maxillofacial Radiology 
(AAOMR) suggested the use of cross-sectional imaging 
to evaluate any potential implant site.5 The availability 
of CBCT has revolutionized the dentistry as the missing 
third dimension had been boon to the implant dentistry.

In our present study, we evaluated submandibular 
gland fossa in patients demanding dental implants in 
the posterior mandibular region with the help of CBCT. 
Chan et al.6 in their study analyzed the lingual concavities 
using CBCT and classified ridges into undercuts, convex 
and parallel. Another study by Chau et al.7 compared CT, 
CBCT and spiral CT in presurgical implant insertion and 
found CBCT better than other modalities on the basis 
that it provides sufficient diagnostic information with 
less patient exposure.

In the present study, depth of submandibular fossa 
was measured at 1st molar and second molar region on 
both sides. We found that maximum value was obtained 
on the second molar as compared to the first molar and 
right side exhibited slightly more depth, though the 
difference was nonsignificant (p > 0.05). Males had more 
value as compared to females. 

We found that type I lingual concavity was seen in 
23%, type II in 62% and type III in 15% of cases. Type II 
exhibited a significantly higher percentage compared to 
other types. Similar results were obtained by Parnia et al.8  
They evaluated submandibular fossa volume from 
multislice CT scans of patients requiring endosseous 
implants. Lingual concavity with depth > 2 mm was seen 
in 80% of the patients.

We found that mean ± SD depth was 2.82 mm ± 0.92 
at second molar in males and 2.61 mm ± 0.93 in females. 
Parnia8 in Iranian population found 2.6 ± 0.85 mm 
depth. Nickenig et al.9 utilized cross sections of CBCT in 
determining concavities in the mandible and found 56% 
of undercut type of mandible in the first molar region. 

Watnable10 conducted a study on mandible size and 
morphology determined with CT on a premise of dental 
implant operation and found lingual concavities in 37% 
of the study population. They observed that maximum 
concavities were present in the first molar region. The 
most common complication while placing a dental 
implant in the mandibular posterior region is an injury 
to mental and inferior alveolar nerve. Careful analysis 
may prevent any damage. A study by Forum et al.11 has 
advised assessment of dental implant site using computer 
tomography to avoid injury to the inferior alveolar nerve 
(IAN). 

Hofschneider12 analyzed bleeding complications in 
the interforaminal region during implant insertion and 

suggested that the angulation and proper selection of 
dental implant are mandatory to avoid hemorrhage in 
the region. A recent study by Lin et al.13 in the year 2014 
evaluated risk associated with inferior alveolar nerve 
injury for immediate implant placement in the posterior 
mandible and concluded that mandibular lingual 
concavities are predisposing factors leading to lingual 
cortical plate perforation.

Cone beam computed tomography (CBCT) was 
used for the present study. The advantages of CBCT 
helped in measuring the depth of the submandibular 
gland fossa effectively as compared to panoramic 
radiographs. The 2D nature of panoramic radiographs 
is lacking in providing useful information. There are 
image distortion and magnification of the resultant 
image. Moreover, the sagittal, coronal and axial 
sections were utilized, and all the planes proved to be 
beneficial. The 3D nature of CBCT is highly efficient in 
assessing the submandibular gland fossa with lesser 
patient dose as compared to CT. The quality of CBCT 
is not compromised.14 

Givol et al.15 in their study suggested that improper 
implant placement may result in life-threatening 
complications. The awareness of anatomical structures 
and the proper planning of the treatment are probably the 
best way to avoid surgical complications. The knowledge 
of lingual concavities in mandible helps in planning 
dental implants. The selection of a dental implant, its 
shape and size may be better understood. The point 
of entry of drill can be planned accordingly. Incorrect 
drill insertion results into perforation and hence severe 
bleeding in the region. The chances of lingual perforation 
are more if types II and III bone is present. The better 
results are seen when implants are inserted in type I 
bone.16

Thus, radiographic examination of the implant site 
becomes mandatory to avoid iatrogenic complications. 
CBCT is very capable as cross-sectional views enable a 
better understanding of bone quality, morphology and 
the anatomy of submandibular gland fossa. Uchida et al.17 
in their study of measurement of the depth and location 
of the sublingual fossa and found that the greatest depth 
is present in the premolar region. 

The limitation of the study is that only those patients 
who required dental implants in the mandibular posterior 
region were considered. Patients with missing maxillary 
and mandibular anterior teeth were not considered. 

CONCLUSION

There are certain challenges while planning dental 
implants in the maxilla and mandible. The presence of 
inferior alveolar canal, mental foramen, submandibular 
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gland fossa and lingual concavities are among them. Type I  
bone offers better implant survival rate as compared to 
type II and III. The chances of hemorrhage are less in type I  
bone. CBCT is very effective in providing useful details 
as compared to panoramic and other radiographs. The 
presurgical analysis of implant site is mandatory to avoid 
complications such as hemorrhage resulting from injury 
to inferior alveolar nerve or mental nerve. Thus the precise 
assessment of bone quality and morphology guides dentist 
to finalize treatment plan. CBCT being three dimensional 
offers fine details and less patient exposure.
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