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Abstract
Anatomical variations of the mandibular canal as well as the presence of accessory canals and foramina are common find-
ings in the human mandible. Here, we present a previously unreported type of anatomical variation, consisting of a large 
full-thickness bone defect of the right mandibular ramus, observed in a young male unearthed from a mediaeval cemetery 
located in North-Eastern Italy. The defect was located very close to, yet not directly connected with, the mandibular canal. 
Awareness of the existence of deviations from the anatomical norm such as that we describe here is strategic to avoid diag-
nostic misinterpretations, minimise technical hitches, and prevent clinical complications during invasive procedures in the 
region of the mandible.

Keywords Mandibular ramus · Mandibular canal · Anatomical variation · Paleopathology

Introduction

The human mandible consists of one horseshoe-shaped 
body and a pair of rami that join body at the mandibular 
angles. A prominent feature of this bone is the mandibular 
canal (MC), which extends bilaterally from the mandibular 
foramen (located on the medial aspect of the mandibular 
ramus) to the mental foramen (opening on the anterolateral 
surface of the mandibular body). The MC conveys the infe-
rior alveolar nerve—that is, a terminal branch of the man-
dibular nerve—and homonymous blood vessels. Because 
of the close anatomical relationships with these important 
neurovascular structures, the MC and its entrance and exit 
foramina represent strategic anatomical landmarks for plan-
ning local anaesthetic blocks and oral/maxillofacial surgery 
[10].

Yet, anatomical variations of MC as well as the presence 
of supernumerary canals and foramina are common findings 
in the mandible [5, 9, 11]. Furthermore, these bony varia-
tions are often accompanied by changes in the branching 

pattern of local neurovascular structures, which may account 
for anaesthesia failures or clinical complications during 
invasive procedures in the region around the mandible [3, 
5, 9, 10].

To date, a variety of supernumerary mandibular canals 
and foramina—collectively termed “accessory” [11]—have 
been reported in the literature, and various classification 
systems have been proposed based on their topographical 
and anatomical characteristics [5, 9]. Here, we describe in 
detail a previously unreported finding consisting of a large 
full-thickness bone defect of the mandibular ramus situated 
very close to, but having no direct relationship with, the MC.

Case presentation

In 2005, skeletal remains of more than 40 people were 
unearthed from the cemetery of a rural church located in 
North-Eastern Italy, along the ancient road directed route 
leading to Cividale del Friuli, one of the main urban settle-
ments in the Roman Empire and first capital of the Lom-
bard Kingdom. One skeleton, belonging to a young man 
(20–25 years at death), was named T1.

Radiocarbon (14C) dating of his bones, performed by 
CEDAD laboratories—University of Salento, revealed a 
date between 1410 and 1530 AD.

 * Luciana Travan
luciana.travan@uniud.it

1	 Department of Medical Surgical and Health Sciences, 
University of Trieste, Trieste, Italy

2	 Department of Medicine, Section of Human Anatomy, 
University of Udine, Piazzale Kolbe 3, 33100 Udine, Italy

1

ar    Ts Università degli Studi di Trieste
Archivio della ricerca – postprint

http://orcid.org/0000-0001-6246-1986
http://crossmark.crossref.org/dialog/?doi=10.1007/s00276-019-02197-9&domain=pdf


T1 was buried at some distance from the other individu-
als with his hands tied behind his back and a stone in the 
mouth (Fig. 1a, b). There were no macroscopic signs of bone 
pathologies, or any evidence of cut marks or other traumatic 
injuries. The cause of death remained undetermined.

On the medial surface of the right ramus of the mandi-
ble, it was well-visible round-shaped full-thickness defect 
(4 mm diameter) emerging laterally, after a short, tubular 
intra-bony course (4 mm width, 5 mm length), just above 
the mandibular foramen (1 mm distance). The walls of the 
intra-bony course of the defect were smooth, covered by a 
layer of compact bone (Fig. 2a, b). Probing of the intra-bony 
route of the defect documented a completely patent lumen.

Computed tomography examination of the mandibular 
ramus revealed the presence of normal compact and cancel-
lous bone surrounding the intra-bony course of the defect 
and its entrance and exit foramina. No relationship was 
found between the bone defect and the MC (Fig. 2c, d).

Discussion

Apart from the mandibular, mental, and lingual foramina 
and sockets of teeth, all the other openings in the human 
mandible are referred to as “accessory” [11].

One or more accessory foramina on the inner surface of 
the mandibular body can be considered a nearly constant 
finding, whereas supranumerary foramina are less frequently 
observed at the level of the mandibular ramus [6, 9]. Acces-
sory foramina may communicate through accessory bony 
canals with an otherwise normally structured MC or, in 
contrast, may occur as part of more complex anatomical 
variations involving also the MC, such as bifid, retromolar, 
and temporal crest canals [2, 5, 6]. The clinical relevance of 
these morphological variations is that they often transmit 
additional branches of the mandibular neurovascular bun-
dle and/or its ramifications [1, 7]. It has been repeatedly 
reported that variations in the branching pattern of these 
neurovascular structures may account for a range of com-
plications, including failure to obtain adequate anaesthesia, 
paraesthesia, traumatic neuroma, and excessive bleeding 
during oral and maxillofacial surgery [3, 5, 6, 9, 10]. In some 

Fig. 1   The skeleton of T1. He was buried with his hands tied behind 
his back (a) and a stone in the mouth (b)

Fig. 2  a The right mandibular ramus, external surface with the open-
ing of the defect. b The right mandibular ramus, internal surface: the 
full-thickness defect lies just above the mandibular foramen (green 
explorer). c CT scan, volume rendering reconstruction, oblique 

view of the right mandibular ramus. d CT scan, coronal view of the 
mandibular rami. On the right ramus, the bone defect is well visible 
(white arrow). Perilesional bone density and architecture are normal. 
(Color figure online)
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circumstances, accessory foramina and canals have been 
shown to represent direct routes for the spread of tumour 
cells to the mandible [4].

The presence on the medial surface of the mandibular 
ramus of accessory foramina leading to accessory canals has 
previously been reported [2, 5, 6]. Our finding is unique in 
that, to our knowledge, this is the first description of a bone 
defect located very close to the mandibular foramen, yet with 
no direct connexion with the MC, extending from the medial 
to the lateral aspect of the right mandibular ramus.

The normal bone structure—that is, spongy bone covered 
by a layer of compact bone—surrounding the defect allows 
us to rule out a post-mortem artefact. Lack of other skel-
etal lesions aims to exclude loss of bone substance due to 
systemic disorders, whereas morphological and radiological 
features of the defect (uniform diameter and regular surface 
of its intra-bony course, and normal architecture of the sur-
rounding bone) are difficult to reconcile with those typically 
resulting from focal diseases such as infections, tumours, or 
traumatic injuries. The absence of signs of bony reaction 
argues against the hypothesis of a recent lesion. Although it 
is not possible to bring conclusive evidence, these observa-
tions would suggest that the bone defect described here was 
congenital in nature.

Anatomical bony variations are increasingly described 
in the literature and many are still being reported, but defin-
ing their potential clinical implications is often challenging. 
Unfortunately, we know nothing about the soft structures, if 
any, that, during life, could have passed through the defect, 
and therefore, the clinical implications of our finding can 
only be speculative at this point. However, because the bone 
defect was positioned just above the mandibular foramen, 
one cannot exclude that it could have represented a route for 
an aberrant branch of the mandibular neurovascular bundle 
before it enters the MC. Indeed, it has been shown that the 
course and branching pattern of the inferior alveolar nerve 
at the level of the mandibular ramus is highly variable [12]. 
In any cases, regardless of whether or not critical neuro-
vascular structures could have passed through our defect, 
knowledge of the existence of such an anatomical variation 
is always clinically relevant as it may be a source of diag-
nostic uncertainty.

In conclusion, we believe that our case report, describ-
ing an as-yet unreported finding, can add valuable infor-
mation about the anatomical variability of the mandible. 
The practical implication of this report is to remind clini-
cians that mandibular bony variations of uncertain sig-
nificance, incidentally detected in the course of the con-
ventional preoperative evaluation, should prompt further 
investigation by more appropriate imaging modalities. In 
this regard, cone-beam TC and high-resolution MR have 
been shown to provide a better viewing of the bony vari-
ations and can also be useful in identifying associated 

changes in neurovascular architecture, if any [5, 8, 9]. 
Since injuries to unrecognised nerves and/or vessels may 
cause unexpected complications during oral and maxil-
lofacial surgery, the precise knowledge of both normal 
anatomy and anatomical variations of the mandible should 
be viewed as a crucial step in planning successful and 
harmless procedures in this area.
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