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A duplicated spinous process of the C7 vertebra
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Normally the 7th cervical vertebra (C7) has a long non-bifid spine. A bifid spine
is a feature of typical cervical vertebrae such as C3-C6. In contrast to past
studies, which have described a bifid spine in the C3—-C6 cervical vertebrae,
this study is a report on the presence of a duplicated spinous process in the C7
vertebra with an intervening space. The presence of such anomalies may be
associated with other congenital anomalies and needs a careful and thorough
clinical approach. This is an extremely rare finding which may be of clinical inter-
est to radiologists, neurologists, orthopaedic surgeons, anthropologists and
forensic personnel. The present case report describes the anatomical details in
the bone specimen along with its radiological picture in a case of a duplicated
spinous process of the C7 vertebra.

Key words: vertebra prominens, duplicated spinous process, anomaly,

spine

INTRODUCTION

The C7 vertebra is described as an atypical verte-
bra in the classical textbook of anatomy [7]. It has
along spinous process ending in a prominent tuber-
cle [7]. This spinous process gives attachment to the
ligamentum nuchae and the deep extensors [7].
A bifid spinous process is a feature of a typical cervi-
cal vertebra such as C3-C6.

It has been rare for past research studies to re-
port bifid spinous processes in the C7 vertebra. An
exception is a single study which reports a non-bifid
spinous process in 98% of cases [3]. The present study
reports a duplicated spinous process in which the
right spine over-rides the left with an intervening
space. To the best of our knowledge, only one pre-
vious study has reported a duplicated spine of the
C7 vertebra [4].

Congenital anomalies such as dermal sinuses and
bony deformities are reported to be associated with
bifid spinous processes [1]. The presence of a dupli-

cated spinous process may be important for radio-
logists, neurologists and orthopaedists in day-to-day
clinical practice. Such anomalies are also important
for forensic and anthropological studies [3]. Among
anatomists the topographical and radiological ana-
tomy of a duplicated spinous process of the C7 ver-
tebra is a subject of debate.

CASE REPORT

During routine osteology teaching of undergrad-
uate medical students in the Department of Anato-
my, we noticed duplication of the spinous process
of the C7 vertebra. The two spinous processes were
completely separate, with the right one over-riding
the left. The term “duplicated spinous process” would
thus appear to be justified. There was an interven-
ing gap between the two spinous processes. Both
the spinous processes ended posteriorly in tubercles.
The bone specimen was studied in detail, photo-
graphed and a skiagram was taken (Fig. 1, 2).
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Figure 1. Photograph showing the anomalous C7 vertebra (supe-
rior view); A — superior surface of the body; B, C — duplicated
spinous processes; D — extra facet on the superior surface of
the spinous process of the right side.

Figure 2. Skiagram of the C7 vertebra (lateral view) showing;
A, B — duplicated spinous process; C — inferior vertebral notch.

The length of the right and left spinous process-
es measured 3.4 cm and 3.3 cm respectively (Fig. 1).
The foramina transversaria (FT) on either side were
unequal in size. The antero-posterior diameters of
the FT measured 0.4 cm and 0.3 cm on the right and
left sides respectively. The transverse diameters of
the FT measured 0.5 cm and 0.4 cm on the right and
left sides respectively. The antero-posterior measure-
ments of the superior articular facet were found to
be 1 cm and 0.9 cm on the right and left sides re-
spectively. The same measurement of the inferior
articular facet was 0.7 cm on both sides. The superior
aspect of the right spinous process near its posterior
extremity displayed a distinct facet. No other abnor-
malities were seen.

DISCUSSION

A spine is referred to as a bifid spine if it is split
into two at the tip. A bifid spine is a feature of cer-
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tain of the cervical vertebrae [7] and is rarely found
in the C7 vertebra. Only one past research study has
reported the presence of a bifid spine (only in 2%
cases) in the C7 vertebra [3]. However, the present
study reports another morphological variant in the
form of duplication of the spinous process. This find-
ing is extremely rare, having only once been report-
ed in an isolated radiological study [4]. From an anat-
omist’s point of view, the presence of a duplicated
spinous process would not appear to accommodate
to the classical description of a typical or atypical
cervical vertebra.

The present study also highlights the difference
in the size of the FT and superior articular facets
on the right and left sides respectively. Interest-
ingly, the right spine over-rode the left one with
an intervening gap. This gap can be well apprecia-
ted in the skiagram (Fig. 2). The presence of
a duplicated spine may be misinterpreted in ra-
diological studies and may be responsible for er-
roneous counting of cervical spines in a skiagram.
Such a finding represents a riddle for radiologists
as well as for orthopaedists.

The spine develops from neural arches and at
birth the two halves of the neural arches are joined
by cartilage [7]. There is one primary centre for each
neural arch. The bifid spinous process has been de-
scribed as developing as a result of two ossification
centres [7]. Past research studies have reported the
incidence of bifid spinous processes as being higher
in foetuses than in adults in European and Native
Africans [5]. It is a known fact that the presence of
bifid spinous processes is associated with racial ori-
gin [3]. The identity of an individual may be traced
by the presence of such an anomaly and thus this
feature may be important for forensic and anthro-
pological studies [3].

The spinous process provides attachment to the
ligamentum nuchae and other extensor muscles [3, 7].
When the presence of a duplicated spine is consid-
ered, the possibility arises that there has been an
alteration in the functional anatomy of these exten-
sor muscles. The movements of the vertebral col-
umn are liable to be affected. The neurological and
vascular systems may be involved, resulting in clini-
cal symptoms. The spinal nerves may be compressed,
causing associated neuropathy, although spina bifi-
da occulta is frequently asymptomatic. There is also
the possibility of the curvature of the vertebral column
being altered in the presence of such an anomaly.
Admittedly, because the history of the individual was
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not available in the present case, it is not possible to
comment upon the clinical profile resulting from the
anomaly.

There have been past research reports of dorsal
dermal sinuses with spina bifida and a laminar
groove on the upper spinous process [1, 2, 6, 8].
The presence of a duplicated spinous process needs
careful clinical investigation to rule out any other
associated abnormality. Radiological techniques,
such as X-ray, CT and MRI studies, have a key role
in diagnosis.

As anatomists, we suggest that in dealing with
abnormalities involving the C7 vertebra the possibility
of anomalies such as the presence of a duplicated
spine should always be considered and the treatment
planned accordingly. This, then, may be considered
our modest contribution towards creating aware-
ness of this interesting anomaly, which may be im-
portant for radiologists, orthopaedic surgeons and
neurologists.
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