Journal of Morphological Sciences
J Morphol Sci
Brazilian Society of Anatomy

Original Article
J Morphol Sci 2022;39:475-478

Atlanto-Occipital Assimilation with Multiple Accompanying
Anomalies

Burcu Ercakmak Gunes?, Hasan Baris llgaz', Ceren Gunenc Beser!
'Department of Anatomy, Hacettepe University Faculty of Medicine, Ankara, Turkey

Disclose and conflicts of interest: none to be declared by all authors

ABSTRACT

Introduction: fusion of the first cervical vertebra with occipital bone is defined as atlanto-occipital assimilation, which may
reduce the dimensions of foramen magnum and leads to consequent neurologic symptoms. Also, assimilation may compress
the vertebral arteries and may lead to vertebra-basilar insufficiency.

Case report: a skull with the atlanto-occipital assimilation was noticed during demonstration of the norma basalis at Hacettepe
University, Faculty of Medicine, Department of Anatomy. In addition to the fusion, multiple malformations were noted.
Conclusion: the knowledge of the normal anatomy and the malformations of the skull base is essential for both anatomy

education and surgeries.
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Introduction

The atlanto-occipital joint is located between the
superior articular facets of the lateral mass of atlas and
the occipital condyles'. Stability of the joint is provided
with the capsule, ligaments, the atlanto-occipital
membrane and the muscles on the posterior aspect of
the neck.

Fusion of the first cervical vertebra with occipital
bone is an uncommon and non-life threatening
congenital malformation which was first described
by Rokitansky in 1844 and known as occipitocervical
synostosis, atlanto-occipital ~ assimilation  or
occipitalization of the atlas'?. It is estimated to be
about 0.08-3% in the general population and most of
the cases remain asymptomatic throughout life3.

Occipitalization of the atlas may lead to the reduced
atlanto-occipital joint movements yet it may remain
unnoticed due to the flexibility of the cervical column
2, Absolute immobility of atlantooccipital joint due to
occipitalization results in compensatory hypermobility
of atlanto-axial joint*.

Although the occipitocervical fusion is accepted
as congenital, rarely it may occur as a result of some
pathologic conditions like osteomyelitis, arthritis,
syphilis or tuberculosis®*®. Clinical symptoms
associated with assimilation of the atlas are short neck,
restricted neck movements, headache, neck pain and
torticollis. Assimilation may compress the vertebral
arteries and may lead to vertebra-basilar insufficiency,
dizziness and syncope®.

Atlas arch anomalies can be found coincidentally
and most of the anomalies affect the posterior arch’.
The types of the posterior arch are: Type A defects
are defined as failure of the midline fusion of two
hemiarches; Type B consists of unilateral clefts,

DOI: 10.51929/jms.39.475.2022
ISSN 2177-0298

ranging from a small defect to a complete absence
of one hemiarch; Type C, bilateral clefts; Type D, the
complete absence of the posteriorarchwithapreserved
posterior tubercle; and Type E, the complete absence
of both the posterior arch and posterior tubercle’.

Case Presentation

A skull with the atlanto-occipital assimilation
with accompanying malformations was noted during
demonstration of norma basalis at laboratory session
to undergraduate students.

The dimensions of the foramen magnum were 34
mm anteroposterior and 28 mm transversely. Both of
the occipital condyles were completely fused with the
lateral masses of atlas. The anterior arch of the atlas
was strongly developed with a normal anterior tubercle
and an irregular articular facet for the odontoid
process was detected. A foramen was noted between
the anterior arch and anterior border of the foramen
magnum (Figure 1a). The posterior arch was bifid. The
transverse processes were bilaterally devoid of costal
elements and they were not fused with occipital bone.
Transverse foramina were bilaterally underdeveloped
(Figure 1b) and additional foramina were detected. The
diameters of the channels were 7 mm (right) and 6 mm
(left).

In addition some other malformations were noted as
follows: left hypoglossal canal with a septum (Figure
2a), bilateral large oval foramen 10 mm on the left and
9 mm on the right (Figure 2b), large 5 mm mastoid
foramina on the right (Figure 2b), right jugular foramen
divided into three compartments with two septae
(Figure 2c) and right styloid process 33 mm in length
(Figure 2b).

All measurements were taken with a digital
pachymeter from Digimess.
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Figure 1. a) Fused anterior arch of the atlas was shown with arrow heads. Foramen between the anterior arch and anterior border of the foramen magnum was shown
with yellow string. b) Bifid posterior arch was shown with an arrow and underdeveloped transverse foramina was shown with circle. Irregular articular facet for the

odontoid process was shown with an asterix.

Figure 2. a) HC; hypoglossal canal with a septum, MP; mastoid process b) MF; mastoid foramina, long styloid process was shown with an asterix, large oval foramen
was shown with an arrow c) JF; jugular foramen divided into three comportments with two septae, FM; foramen magnum.

Discussion

Atlanto-occipital assimilation was first described
by Rokitansky in 1844'. There are 5 types of posterior
arch defects that mostly effected’.

Cases of partial and complete assimilation of
atlas with the occipital bone were reported several
times in the literature. Black (Mac Laughlin) et
al. reported a case of unilateral fusion of the left
occipital condyle to the superior articular facet of
atlas?. In consequence of left side fusion, a lateral
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displacement of the atlas to the right side occurs.
The anterior and posterior arches were normal and
no impairment of the neurovascular structures was
noted. Rajani et al. also found a case of unilateral
assimilation of atlas®. The entire left half of the
atlas was fused while the right half was free. Both
transverse processes were normal and left foramen
transversarium was larger. Left posterior arch was
grooved and continuous with the canal of vertebral
artery®.
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This case report, describes a Type A defect, a failure
of complete fusion of the atlas with the occipital bone.
There was a cleft on the fully developed posterior arch
and there was a foramen between the fully developed
anterior arch and anterior border of foramen magnum.

Assimilation can reduce the dimensions of the
foramen magnum, leading to neurological symptoms
due to the compression of the spinal cord and
neurovascular structures®. The normal dimensions
of the foramen magnum is about 30 mm transversely
and 35 mm antero-posteriorly®. Aggarwal et al.
reported a case of assimilation and the transverse and
anteroposterior dimensions of the foramen magnum
were measured as 30 mm and 32 mm, respectively®.
Sharma et al. reported two cases with assimilation and
measured anteroposterior and transvers diameters of
the first case as 33 mm and 26 mm, respectively, while
the second case’s dimensions were noted as 25 mm and
19 mm, respectively’. Rajani et al. measured the sagittal
and transverse diameters of the foramen magnum
as 26 mm and 27.5 mm, respectively®. Kayhan et al.
reported two cases with assimilation of atlas and the
sagittal and transverse diameters of foramen magnum
were 35.7+0.26 mm and 30.32+2.65 mm, respectively
for the first case, 35.3+0.26 mm and 26.56+2.65 mm,
respectively for the second case'. In this study the
dimensions of foramen magnum were noted as 34 mm
antero-posteriorly and 28 mm transversely.

Besides the assimilation, multiple accompanying
malformations were noted as follows; hypoglossal
canal bridging, large foramen ovale (which dimension/
transverse) 10 mm on the left and 9 mm on the right
side, large mastoid foramina and jugular foramen with
a septum on the right side.

In the literature, the divisions of the hypoglossal
canal by connective or bony tissue were reported
with various classifications'?. Eroglu investigated
bridging of the hypoglossal canal on 324 ancient
skulls belonging to 10 different ancient Anatolian
population and classified according to their bridging
types'. Anomalies of the hypoglossal canal should be
kept in mind while researching the unknown etiology
of the hypoglossal nerve palsy'. In this case complete
osseous bridging of hypoglossal canal on the left side
was recorded.

One of the important structures of the sphenoid
bone, the foramen ovale, transmits the mandibular
nerve, accessory meningeal artery, emissary vein
and the lesser petrosal nerve®®. The mean length of
the foramen ovale is about 3.85 mm in newborn and
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7.2 mm in adults™. In the present study the lengths of
the foramen ovale were measured as 12 mm on the left
side and 12 mm on the right side. Deasi et al. studied
on 250 sides of the 125 skull and reported the mean
lengths of the foramen ovale as 7.98+1.89 mm on the
left and 8.14+1.42 mm on the right side®. The length of
the foramen ovale was measured as 10 mm on the left
side and 9 mm on the right side. As the foramen ovale
enables access to the mandibular branch of trigeminal
nerve, it is important in functional cranial anatomy
and neurosurgeries'.

Kim et al. studied the incidence, position and caliber
of the mastoid emissary foramina on 106 cadaveric
dry skulls®. They measured the mean diameter of
the foramen as 1.64 mm and the largest specimen
was measured as 7 mm. In this case, diameter of the
mastoid emissary foramen on the right side was 5 mm.
The emissary veins connect the posterior fossa sinuses
with extracranial venous system so an increase in the
caliber would be the reason of enlarged foramina®.

Jugular foramen is another important structure
of the skull base, transmitting the glossopharyngeal,
vagus and accessory nerves and venous blood of the
cranial cavity. The foramen varies in shape and size
and compartmentation cases were described in the
literature®. In this case, right jugular foramen was
divided into three compartments by two occipital
processes.

Styloid process belongs to the temporal bone and
provides attachment to muscular and ligamentous
structures”. Normal length of the process measures
between 20-30 mm and any length measured more
than this value is considered as elongated and the
clinical signs are associated with eagle’s syndrome?.
The symptoms of Eagle’s syndrome occur due to the
compression of the surrounding trigeminal, facial
and glossopharyngeal nerves by the elongated styloid
process 7. In this case only the left styloid process
exist and the length of the process was measured 33
mm. According to the literature it is acceptable as
elongated.

In conclusion, the knowledge of the normal anatomy
and the varieties of the skull base is essential for both
anatomy education and surgeries. To date, various
types of atlanto-occipital assimilation cases and
multiple malformations have been reported. Frequently
most of the abnormalities cause no typical symptoms
but if the patients have some undiagnosed neurologic
symptoms or trauma history, assimilation should be
kept in mind for differential diagnosis.
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