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ABSTRACT

During the radiological examination with cone beam computed tomography of the patient who complained of joint pain, a 
structure with a length of 8.1 mm and a diameter of 0.6 mm was detected, starting from the sigmoid notch and descending 
down the ramus. The patient was unaware of the existence of this structure, and moreover, the patient did not show any 
symptoms. There was doubt as to whether the observed structure was an anatomical variation or a pathological phenomenon, 
and magnetic resonance imaging (MRI) was used to determine its content. It was realized that the structure imaged by MRI 
carried a branch of the maxillary artery. This structure was called the sigmoid canal. It was noteworthy that this anatomical 
structure was likely to cause complications in surgical interventions.
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INTRODUCTION
Various anatomical variations can be observed in the human 
mandible, as seen throughout the entire body.1,2 Awareness 
of these variations not only ensures accurate diagnosis but 
also influences the design of treatment plans.1 Before the 
development of imaging systems, anatomical variations 
were recognized only through surgical procedures and 
examinations on cadavers; however, with the advancement 
of imaging systems today, the discovery and evaluation of 
anatomical variations have become much easier and more 
widespread.3,4 Cone beam computed tomography (CBCT) is 
a highly useful imaging technique for assessing hard tissues 
due to its high resolution, detail power, and relatively low 
radiation dose.5 Additionally, the ability to perform cross-
sectional examinations, in addition to multiplanar (axial, 
sagittal, and coronal) assessments, provides an advantage.6

The mandible is the bone that comprises the lower 1/3 of the 
face. It carries the coronoid process and condylar process on 
the mandibular ramus. The coronoid process is a triangular 
structure that protrudes slightly upward from the ramus. The 
condylar process is a projection on the posterior aspect of the 
ramus that articulates with the temporal bone, making the 
mandible the only movable bone in the face. The indentation 
on the close faces of the coronoid process and condylar process 
where they join with the ramus is called the sigmoid notch.7

Various anatomical variations have been described 
previously in the human mandible, such as variations in the 

temporal crest canal, lingual canal, coronoid foramen, and 
mandibular canal.8-10 In this case presentation, we aimed to 
describe a canal starting from the sigmoid canal, which has 
not been previously described in the literature, and extending 
inferiorly along the mandibular ramus.

CASE
The patient, a 24 years old female of Turkish descent, reported 
experiencing difficulty opening her mouth fully and localized 
pain in her right temporomandibular joint (TMJ) region. 
Upon detailed examination, clinical findings revealed 
limited mandibular movement during mouth opening, 
with tenderness noted upon palpation of the right TMJ 
area. Additionally, a review of the patient’s medical history 
revealed no significant systemic illnesses or prior surgical 
interventions related to the maxillofacial region.

Clinical Findings
The patient’s medical history does not reveal any surgical 
operations, medication use, or any pathology. No extraoral 
asymmetry was observed in the face. Intraoral examination 
revealed that tooth 46 was extracted 9 years ago, and tooth 47 
was mesialized with a periodontal pocket mesially. The lower 
left dental arch has shifted towards the extraction space. Tooth 
13 in the upper right jaw was observed to be rotated. Intraoral 
examination also revealed cavities at the enamel level on teeth 
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16, 26, and 27 occlusally. Occlusal decay reaching dentin was 
detected on teeth 17, 47 and 37. A composite restoration was 
found on tooth 36, done 3 years ago and now showing signs of 
poor adaptation. Tooth 38 exhibits partial mucosal retention and 
mild pericoronitis. In joint examination, deviation to the left side 
and a clicking sound during opening and closing of the mouth 
were noted once. Considering the oral findings and the patient’s 
preference, a comprehensive treatment plan was desired.

Reviews
Examinations such as panoramic imaging and periapical 
imaging were performed initially. CBCT was requested to 
evaluate the bony components of the TMJ for complaints related 
to TMJ, and magnetic resonance imaging (MRI) was requested 
to evaluate the soft tissue components of the TMJ. All imaging 
and examinations were performed by the authors of this study.

Periapical radiograph evaluation: Incompatibility in the 
filling of tooth number 36 was confirmed.

Orthopantomography evaluation: It was observed that teeth 
numbers 18 and 28 were impacted vertically in the patient’s 
panoramic evaluation. A radiolucency consistent with 
pericoronitis was observed distal to tooth number 38.

CBCT evaluation: Images were obtained using the Castellini 
X-Radius trio plus (Imola, Italy) dental tomography device 
with a slice thickness of 1 mm and a voxel size of 0.3 mm, 
using exposure parameters of 16 mAs and 90 kVp. The 
patient’s images were evaluated in sagittal, horizontal, 
and coronal sections using IRYS viewer 15.1 software. 
A full HD screen with a screen size of 15.6 inches and a 
maximum screen resolution of 1920x1080 was used during 
the evaluation. No pathology was encountered in the bony 
components of both TMJs in the patient. A canal with a 
length of 8.1 mm and a diameter of 0.6 mm, starting from the 
patient’s left sigmoid notch and extending down the ramus, 
was detected (Figure 1). This canal was called the sigmoid 
canal. This observed canal was considered an anatomical 
variation. An MRI examination was considered appropriate 
for a more extensive investigation and a better understanding 
of the observed structure. The patient was informed that this 
structure observed in the bone might affect future surgical 
interventions, and with the patient’s consent, MRI images 
were obtained.

MRI evaluation: Imaging parameters included a field of view of 
200*230, a matrix of 256*256, and slices with a thickness of 3 
mm, using a 3.0 Tesla MRI device (Magnetom Skyra; Siemens 
Medical Solutions, Erlangen, Germany). The images consisted 
of T1-weighted images (666/11 TR/TE) obtained in closed and 

open mouth positions. MRI, an image with well defined borders 
was observed, consistent with the hypointense vascular structure 
extending downwards from the sigmoid notch (Figure 2).

DISCUSSION
While some anatomical variations are known, new variations 
are continually being added to the literature as medical 
imaging techniques advance.11 With evolving medical imaging 
techniques, even the slightest changes in observed structures 
can be detected. When two-dimensional medical imaging 
techniques are insufficient, three-dimensional imaging methods 
are employed.12 CBCT provides advantages in imaging hard 
tissue variations due to its ease of use, sectional examination 
capability, short scanning time, and relatively low radiation dose 
compared to computed tomography (CT).12-14 MRI is a popular 
imaging modality for observing soft tissue due to its non-
ionizing radiation, ability to provide sectional images, tissue 
type differentiation, and absence of known biological damage.15

Slight variations from typical anatomical descriptions can be 
observed in all structures of the body. However, the presence 
of these differences does not necessarily imply a pathological 
condition within that structure.11 Nevertheless, some 
anatomical variations containing neurosensory bundles may 
not only lead to anesthesia failure or difficulties in bleeding 
control due to containing vascular bundles but also facilitate 
tumor spread.16 The ease of tumor spread due to certain 
intraosseous anatomical variations is assumed to be related 
to these variations being directly associated with cancellous 
bone.17 Some other variations also exist in the ramus region 
of the mandible. For instance, Vascular structures passing 
through some anatomical variations can cause various 
complications. For example, in the case report of Naitoh et 
al.,18 a total of 4 bone canals, 3 of which were temporal crest 
canals, were observed in the imaging of 3 patients. It was 
mentioned that these bone canals may cause complications in 
surgical procedures. Similar to Naitoh et al,18 in two studies 

Figure 1. Cone beam computed tomography scan images (A) sagittal 
section image of sigmoid canal (B) horizontal section image of sigmoid 
canal (C) coronal section image of sigmoid canal

Figure 2. Magnetic resonance scan images of sigmoid canal in sagittal section
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on the mandibular ramus, anatomical variations in this 
region were analysed and it was stated that these variations 
may cause complications in surgical procedures.19,20 

Ossenberg21 published the first case report on the temporal 
crestal canal, stating that the buccal nerve could pass through 
this canal and that damage to this structure could lead to 
various complications. Although the studies have examined 
the anatomical variations on the ramus, the canal on the 
sigmoid notch has not been examined.18-21 It is not possible 
to observed the content of this canal with CBCT. Therefore, 
detecting the canal content with MRI is important. MRI 
examination revealed that the maxillary artery had a branch 
starting from the sigmoid notch and extending to the ramus. 
It is possible that unwanted bleeding may occur in this area 
during surgical interventions on the ramus. It is possible 
that this branch of the maxillary artery also contains a nerve 
bundle. It is recommended to conduct further evaluation 
with CT angiography and histological studies for more 
detailed examination in future studies.

CONCLUSION
The sigmoid canal is likely to be confused with the fracture 
line. Therefore, it is important to know the sigmoid canal in 
order to prevent possible complications, to make the correct 
clinical diagnosis and to plan the surgical intervention. In 
addition, there are no research articles in the literature on 
this variant canal. It would be beneficial to determine the 
frequency of this canal in different populations.
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