CASE REPORT

Unknown foramen found in the middle cranial fossa
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The sphenoid bone is located in the middle cranial fossa and
has a lot of structures going through its foramina. However, in a
skull belonging to the collection of the anatomic laboratory of the
University of Rio dos Sinos Valley, an unusual foramen was found.
It was placed below the optic canal, in the body of the sphenoid
bone, thus connecting the middle cranial fossa with the nasal cavity
and it was not yet described in the literature. Observing this, it
was decided that the next step should be a search in the collection
of another two universities in the Brazilian South and one in the
Northeast. The presence of the unknown foramen was checked in
dry skulls with their base exposed, verifying its prevalence in the
collection of the anatomic labs of the participating universities.

Following the inclusion criteria, another 96 skulls were analyzed,
looking for the same observed foramen, and was found in another
4 skulls, making a total of 5.15%. Among them, two had presented
it unilaterally and the other three, bilaterally. Because the analysis
was performed in dry skulls, it was not possible to observe
probable structures that could be going through it. Knowing its
existence will benefit various researchers and other professionals
of the field. Future perspectives for this study will be based on
the observation of this foramen in new cadavers donated to these
institutions during the dissection and removal of brains to try to
see what structures may be passing by it.
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INTRODUCTION

he knowledge of the positions of many orifices and fissures found in the

sphenoid bone is of the utmost importance in the clinical and surgical
practice, because they accommodate a lot of blood vessels and nerves [1,2].
It is also known that a broad spectrum of congenital abnormalities affects
the cranial base, one of them, the persistent pituitary canal, rare congenital
defect that allows the pituitary gland to present itself as a nasopharyngeal
[3,4]. Various reports have been described about the variation of different
foramina in the skull, however, until now little to no reports have been
described about a foramen that communicates the middle cranial fossa
with the nasal cavity. Besides that, there was no embryonic malformation
describing what was seen [5,6]. Therefore, in a succinct description using as
a base the existent literature-of the area where the variation was found, it is
noticed that the foramen observed is indeed atypical. So, the main goal of
this work was to determine the presence of the said foramen in dry human

skulls.
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It was realized in a survey of 97 dry human skulls, in three universities of the
Brazilian South and one of the Northeast, concerning an variating foramen
that communicate the middle cranial fossa with the nasal cavity.

Of the 97 skulls examined (Table 1), it was found the uncommon foramen in
5, 15% [5]. It was presented both uni and bilaterally (Figures 1 & 2), being,
most of the times, in circular shape, located in the body of the sphenoid
bone, anterolateral to the sella turcica and inferior to the optic canal
(Figure 3).

DISCUSSION

These variations of the base of the skull foramina are very common, involving
duplicated foramina, abnormal openings, asymmetry, canalization and
absence. Those usually cause a lot of confusion during surgical intervention
in the region [7-9].

Several authors have reported variations in the morphology of the foramina
in the base of the skull, like atypical foramen ovale, a rare defect in the
craniopharyngeal canal, well corticated of the sphenoid body in the medium

TABLE 1

Frequency of the unusual foramen in the cranial base.

University N Unilateral Bilateral foramen
foramen
UFCSPA 22 0 0
UNISC 28 0 0
UNISINOS 22 2 2
UFS 25 0 1
TOTAL 97 2 3

Figure 1) Skull containing the unilateral foramen.
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Figure 2) Skull containing the bilateral foramen.

Figure 2) Connection of the foramen with the nasal cavity.

line of the sella turcica floor to the nasopharynx roof [1]. Although the
embryogenesis of the canal has been contested, evidence supports its origin
from the incomplete closing of the Rathke’s pouch, the precursor of the
adenohypophysis [3,10,11].

In this word, it was observed an unusual foramen of smooth and
circular outline in five (5,15%) adult skulls of two Brazilian regions that
communicated the middle cranial fossa with the nasal cavity [12]. A foramen
with the same characteristics was also reported for the first time by Nayak in
an isolated cranial sample; however he did not mention a communication
with the nasal cavity. Comprehending the basic anatomy and abnormal
variation of the cranial base will not allow interventional radiologists and
surgeons to make mistakes, being on imaging interpretation or cranial
surgeries. Which implicates safety, efficiency and comprehensive knowledge
of anatomy, morphological variations and morphometric values of the
cranial base structures [13].

CONCLUSION

Being the analysis made in dry skulls and having no previous record of
the information in the literature, no knowledge about possible structures
passing through this foramen was obtained. The presence of the foramen
in the other analyzed skulls, including those from a different region of the
country, suggests that this anatomical anomaly can present some function
or may be related to ethnicity or can also be a genetic condition. A study
showing a forensic analysis of this skulls and the determination of ethnicity
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and sex could help investigate a possible reason for the appearance of this
foramen. The knowledge of its existence shows that there is need for further
research. Connecting the presence of the foramen with a pattern on its
emergence could help understand how it emerged and for what purpose. It
would be also important of identify possible structures going through it as
well as its functions. For this, as future perspectives, it would be ideal a survey
in corpses donated to the participating institutions during its first contact
with dissection, in order to try identifying the foramen with the structure
passing through it as its functions.
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