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ABSTRACT
Introduction: skeletal abnormalities in the cervical region are of great interest to anatomists and other health professionals. 
Fused cervical vertebrae (FCV) correspond to an important skeletal abnormality due to the fusion of two or more vertebrae. 
Case Report: owing to its clinical and embryological importance, herein, a case of cervical synostosis among a collection of 
anatomical pieces from a public university is reported. FCV were evidenced between the C5 and C6 vertebrae, with noticeable 
fusion of the vertebral bodies. 
Conclusion: the study of normal morphology and understanding of anatomical changes in the spine, such as FCV, represent the 
preponderant stage for the training of health professionals.
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Introduction
The vertebral column extends from the skull to the 

apex of the coccyx and is composed of 33 vertebrae, 
which are divided into cervical, thoracic, lumbar, 
and sacral vertebrae. The cervical vertebrae are the 
smallest of the mobile vertebrae, located between the 
skull and thoracic vertebrae, thus constituting the 
skeleton of the neck1.

There are seven cervical vertebrae. The first (C1: 
atlas), second (C2: axis), and seventh (C7: prominent 
vertebra) vertebrae have special characteristics and are 
considered atypical cervical vertebrae, while the third, 
fourth, fifth, and sixth (C3 to C6) vertebrae are almost 
identical to the general vertebral characteristics and 
termed typical cervical vertebrae 2.

Like other bones, the vertebrae play a protective 
role, due to the passage of the spinal cord through 
the spinal canal, which is formed from the junctions 
of the vertebral foramina. In conjunction with the 
intervertebral discs, the vertebrae also promote 
cervical movement and lateral flexion and rotation 3,4.

Skeletal abnormalities in the cervical region can 
result in severe neck pain, mobility changes, muscle 
weakness, and sensory deficits 5. Among these skeletal 
anomalies, fused cervical vertebrae (FCV) stand out. 
In FCV, also known as vertebral fusion, vertebral 
synostosis, or block vertebrae, two vertebrae appear 
structurally and functionally as one due to the fusion of 
the vertebral bodies 6. These fusions can be congenital 
or acquired and have clinical importance because 
of their ability to promote shortening of the spine 
in the cervical region, limitations in head and neck 

movements, bone malformations (scoliosis, kyphosis, 
torticollis), pain, weakness, and paralysis, among other 
symptoms 7.

Despite great interest among anatomists, 
orthopedists, neurologists, and orthodontists 6,8,9, 
abnormalities in the cervical region are mostly 
detected incidentally during diagnostic imaging 
studies that are performed for other reasons and 
during dissections and necropsies in patients without 
a history of conditions without pain 1. Herein, we report 
the findings of a case of synostosis in the cervical 
vertebrae among a university collection of anatomical 
pieces.

Case Report
When analyzing the collection of vertebrae from 

the university’s anatomy laboratory, the presence of 
fusion of the fifth (C5) and sixth (C6) cervical vertebrae 
was observed (Figure 1). Given the case, the vertebrae 
were photographed from different aspects and their 
characteristics reported. In the upper aspect (Figure 
2), the bodies of the two vertebrae were observed to 
have completely fused, and the transverse foramina 
remained preserved. In the posterior view (Figure 3), 
fusion between the transverse foramina and fusion 
of the lower joint process of C5 with the upper joint 
process of C6 were observed. It was also possible 
to observe the bifid spinous processes, which are 
characteristic of cervical vertebrae. Finally, disposition 
of the cervical region of the spine was observed (Figure 
4), with the presence of FCV between C5 and C6 in its 
constitution.
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Discussion
FCV include faceted fusions, neural arch fusions, 

and block vertebrae. Block vertebrae have been used 
to describe the partial or complete fusion of two or 
more vertebrae, involving cartilage or bone 2. In the 
present study, we observed the presence of FCV 
between C5 and C6. FCV are most commonly found 
in C5–C6, C2–C3, C1–C2, and C6–C7, in decreasing 
order of incidence 10,11.

Regarding the etiology, FCV are associated with 
congenital causes, which are generally related to 
primary dorsal cord malformations, and acquired 
causes, which are most often associated with diseases 
such as tuberculosis, other infections, juvenile 
rheumatoid arthritis, and trauma 6. Anomalies arising 
from inappropriately FCV are collectively called 
Klippel–Feil syndrome and are classified into three 
types: I, involving massive fusion of many upper 
cervical and thoracic vertebrae in blocks; II, involving 
fusion of only 1 or 2 interspaces, generally C2–C3 or 
C5–C6; and III, involving cervical and lower or lumbar 
thoracic fusion 12,13. Thus, when identifying vertebral 
synostosis between C5 and C6, it is suggested that 
the referred FCV fits into the type II classification.

The study of the embryological genesis of the 
spine enables the understanding of many diseases 
and assists in their diagnosis and treatment. The 
formation of the spine begins at the end of the third 
week of embryonic development with formation of the 
somites; at the end of the fifth week of development, 
42 to 44 pairs of somites are present and differ among 
sclerotomes, which proceed to form vertebrae, 
intervertebral discs, and ribs 13. Through metamerism 
(the process of segmentation of the body) occurring in 
the embryonic precursor structures of the vertebral 
column, the vertebrae and their intervertebral discs 
originate in the form of a chain of segments arranged 
in sequence to allow the entire structure to arch 
when the associated muscles are mobilized 4.

Studies have demonstrated the influence of 
environmental factors and genetic disorders on the 
development and segmentation of somites, whether 
by mutations in genes related to the segmentation 
pattern of somites (such as the PAX1 gene) or infectious 
diseases that also induce FCV 2,5,14; therefore, studies 
such as those of the present case become valuable 
tools for understanding the morphofunctional 
characteristics at the macroscopic level, although 
the discovery of the exact etiology was limited in the 
present case due to the availability of only dry bone.

Due to the high incidence rates, as shown in 
studies of anatomical specimens 6,10,15, the analysis 
and detailing of FCV cases, as conducted in the 
present study, have an immeasurable impact on 
the training of health professionals; the immersion 

Figure 1. Anterior view of the FCV between C5 and C6. FCV, fused cervical 
vertebrae.

Figure 2. Superior view of the FCV between C5 and C6. FCV, fused cervical 
vertebrae; B: body; FT: foramen transversarium; TP: thorny process.

Figure 3. Posterior view of the FCV between C5 and C6. FCV, fused cervical 
vertebrae; TP: thorny process; AP: articular process.

Figure 4. Anterior view of the cervical spine with the presence of FCV between C5 
and C6. FCV, fused cervical vertebrae.
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of students in real-world situations of anatomical 
anomalies in tangible, physical pieces may eventually 
result in multidisciplinary teams being able to conduct 

early diagnosis, risk, and therapeutic assessments, 
which may culminate in improving the quality of life of 
patients with FCV.
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