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RESUMEN

Muchos pacientes sufren de disfagia, vértigo, dolor en
el brazo, entumecimiento o debilidad. Estos problemas
pueden ser debidos a la apariciéon de osteofitos en las
vértebras cervicales. El propdsito de esta investigacion
ha sido estudiar las localizaciones y tamafio de los
osteofitos en las vértebras cervicales. Se han usado
200 columnas cervicales (139 varones y 61 mujeres)
de vértebras secas C3-C7, de un promedio de edad de
71 afos (36-98 afios). Se han encontrado osteofitos
en 184 columnas (92 %), la mayoria en C5, C6, C4,
C7 vy C3 (83, 77, 74, 65 y 64%, respectivamente). La
media del tamarfio de los osteofitos en C3 (4.44 + 1.31
mm) ha sido mayor que los de C4-C7. La mayor
cantidad de osteofitos se encontraron en los cuerpos
vertebrales, carilla articular y foramen transverso
(49,35 y 16%) respectivamente. La mayor longitud de
los osteofitos en el cuerpo de las vértebras se
encontraron en la vértebra fue 4.28 + 1.65 mm en C6,
en la cara articular fue 5.07 £ 1.57 mmen C5yen el
transverso foramen fue 2.49 + 1.57 mm en C6. La
longitud de los osteofitos del lado anterior superior y
de la cara inferior del cuerpo ha sido mas larga que la
de los lados posterior y lateral. La longitud de los
osteofitos muestra una correlacion significativa y
directa con la edad. Conclusidon: Los osteofitos que
han aparecido en el cuerpo de las vértebras, la cara y
el foramen transverso pueden incidir en las estructuras
cercanas. Este estudio puede ayudar a explicar
algunos problemas clinicos como la disfagia,
insuficiencia vertebrobasilar y braquialgia.
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ABSTRACT

Many patients suffer from dysphagia, vertigo, arm pain,
numbness or weakness. These problems may arise
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from osteophytes in the cervical vertebrae. The
purpose was to study the distribution and lengths of
osteophyte in the cervical vertebrae. We used 200
cervical columns (139 male and 61 female) of dry C3-
C7 vertebrae. Osteophytes were found in 184 columns
(92%), mostly at C5, C6, C4, C7 and C3 (83, 77, 74,
65 and 64% respectively) . The average length of
osteophytes of C3 (4.44 + 1.31 mm) was longer than
those of C4-C7. The quantity of osteophytes mostly
was found at vertebral bodies, articular facets and
transverse foramen (49, 35 and 16%) respectively. The
greatest osteophyte length of vertebral bodies was at
C6 (4.28 = 1.65 mm.), that of articular facet was at C5
(5.07 £ 1.57 mm.) and that of foramen transversarium
was at C6 (2.49 £ 1.57 mm.). The osteophyte length of
anterior area of superior and inferior surface of body
was longer than posterior and lateral area. The
osteophyte length was significantly correlated with age.
Conclusion: The osteophytes that occurred at vertebral
bodies, facet and transverse foramen may impinge on
nearby structures. This study may help in explaining
some clinical problems such as dysphagia,
vertebrobasilar insufficiency and brachialgia.
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INTRODUCTION

Many symptoms may arise from problems
caused by osteophytes in the cervical vertebrae.
These symptoms include vertebrobasilar
insufficiency (VBI) characterized by vertigo,
visual disturbances (Bulsara et al., 2006; Bayrak
et al., 2009; Takeuchi et al., 2009), degenerative
compressive radiculopathy and myelopathy
ausing arm pain, numbness or weakness (Harrop
et al.,, 2007; Shedid et al., 2007; White et al.,
2007). Some patients have dysphagia caused by
ventral osteophytes of the cervical vertebrae
(Constantoyannis et al., 2008; Oppenlander et
al., 2009; Seidler et al., 2009). The osteophytes
occur in various locations along the cervical
vertebrae, producing different symptoms. Earlier
studies have focused on patients’ symptoms and
management. But, there are few studies which
research at the locations or lengths of
osteophytes in the cervical vertebrae. Therefore,
the objectives of this study were to find out the
locations and lengths of osteophytes in the
cervical vertebrae between C3-C7. As C1-C2 are
atypical cervical vertebrae, they were not studied.

MATERIALS AND METHODS

Two hundred Thai specimens of dry cervical
spines between C3 and C7 which were made at
the Department of Anatomy, Faculty of Medicine,
Chiang Mai University were used in the present
study. Four groups of age were divided into 35-
50, 51-65, 66-80 and 81-95 years old (8, 46, 119
and 27 cervical spines, respectively). The
average age was 71 years old. They were
composed of 139 males and 61 females.
Osteophytes were observed and measurements
of lengths were taken by vernier caliper in the
horizontal plane from the edge of the body,
articular facet and transverse foramen of the
cervical vertebrae to the longest tip of
osteophytes. Locations were the superior and
inferior surfaces of the body (anterior, posterior
and lateral sides), the right and left of superior
and inferior articular facets and inside of the
transverse foramen.

Statistical analysis was performed by the
descriptive analysis and Pearson correlation in
SPSS version 16.0 for Windows.

Body Facet TF
Sup.surface Inf.surface Sup.f | Inf.
acet facet
A B Ant. Post Lat. Ant. Post. | Lat. C D

C3 4.44 3.72 4.6 3.0 3.7 42 35 35 4.92 529 | 4.89 1.83
+1.31 +1.27 ©)] 3) “ (10) “ 6) +1.35 (10) | (9.5) | £0.75

9.75 8.5 9.75 3.00

C4 431 3.86 4.5 2.7 32 4.5 22 3.6 4.99 538 | 4.78 2.07
+1.60 | *+1.57 (10) “ 6) (12) “4) 9) +1.74 (13) ©) +0.89

10.50 10.50 13.00 5.00

Cs 4.11 4.15 4.9 1.0 35 4.4 1.0 3.6 5.07 5.31 4.99 2.08
+1.49 +1.59 (12) (€)) 6) (13) (€)) (6) +1.57 ©9) 9) +0.86

10.00 12.00 9.00 4.00

C6 4.08 4.28 4.6 1.4 4.0 4.7 2.0 42 4.95 4.88 5.11 2.49
+1.22 | £1.65 an 2) (8.5) (13) 3) 9) +1.45 ®) ) +0.75

7.00 12.00 8.00 4.50

Cc7 4.26 4.20 4.5 35 4.1 4.1 1.3 3.7 4.88 4.60 5.04 2.00
+1.43 | £1.51 (12) “ (10.5) O] 2) 5) +1.34 ®) ®) +0.00

9.00 9.00 8.00 2.00

Table 1. The Mean length and Maximum Length (Max.) of Osteophytes (mm.) at the Body, Articular
Facet and Transverse Foramen. A= MeantSD, Max. of each level. B = Mean+SD, Max.of Boby. C =
MeantSD, Max.of Facet. D= MeantSD, Max.of Transverse foramen.
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RESULTS

Locations of Osteophytes

Of the two hundred cervical spines, osteophytes
were found in 184 spines (92%), most at C5. The
osteophytes in cervical vertebrae were mostly
found in the body, articular facet and transverse
foramen (49, 35 and 16%, respectively). The
percentage growth protruding from the edge of
the superior and inferior surfaces of the body to

the anterior side, intervertebral foramen and
vertebral canal were 53, 42 and 5%, respectively.
The quantity of osteophytes was not related
significant to gender. The specimens of
housewives and market traders had the most
osteophytes at C3 compared with other
occupations.

Figure 1 — Osteophytes in the transverse foramen (arrows) at C6.

Lengths of Osteophytes

The average length osteophytes was greatest at
C3. The maximum length was 10.5 mm at C4
(Table 1). The average lengths of osteophytes in
the articular facets between C3 and C7 were
longer than those of vertebral bodies and
transverse foramens as shown in Table1. The
greatest length of osteophyte in the vertebral
bodies was 4.28+1.65 mm at C6 and the
maximum length was 12 mm. That of the articular
facet was 5.07+1.57 mm at C5 and the maximum
length was 9 mm. That of the transverse foramen
was 2.49+0.75mm at C6 and the maximum
length was 4.5 mm. (Table 1 and Fig. 1).The

Todos los derechos reservados.

average length in the anterior side of superior
and inferior surfaces in the vertebral bodies was
longer than those in the posterior and lateral side
(Table 1). The greatest length of osteophytes in
the anterior side of the superior surface was 4.9
mm at C5 and the maximum length was 12 mm.
That of the posterior side was 3.5mm at C7 and
the maximum length was 4 mm. That of the
lateral side was 4.1 mm at C7 and the maximum
length was 10.5 mm. The greatest length of
osteophytes in the anterior side of the inferior
surface was 4.68 mm. at C6 and the maximum
length was 13 mm. (Fig. 2). That of the posterior
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area was 3.5 mm. at C3 and the longest was 4
mm. That of the lateral side was 4.2 mm at C6
and the maximum length was 9 mm (Table 1).
The greatest length of superior facet osteophyte
was 5.38£1.93mm at C4 and the maximum
length was 13mm. That of the inferior facet was

5.11+1.14 mm. at C6 and the maximum length
was 13mm (Table 1 and Fig.3). The osteophytes
length was correlated significantly with age at the
p value of 0.01 level especially at C4, C5, C6
(Table 2) by Pearson correlation in SPSS version
16.0 for Windows.

Figure 2 - The osteophytes in the anterior side of the inferior surface (arrows) at C6.

Correlation
Level Coefficient t-value p-value
age,length
C3 .092 1.008 157
C4 211 2.608 .005
C5 317 4.267 .000
C6 .249 3.159 .001
Cc7 .076 0.838 203
Al 377 5.476 000"
specimens

TABLE 2. The Correlation of Osteophytes Length and Age.

“Significant at the 0.01 level

Todos los derechos reservados.
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Figure 3 - The osteophytes in the superior facet (arrows) at C4.

DISCUSSION

Locations of Osteophytes

This study found more frequently osteophytes at
C5 and C6, respectively. This study accords with
other similar ones which reported the same level
of osteophytes in patients’ cervical vertebrae
(Maiuri et al., 2002; Bulsara et al.,, 2006;
Tsutsumi et al., 2008). The first cause of
osteophytes was degeneration of intervertebral
disc; loss of disc height occurs with subsequent
peripheral annular bulging. Proteoglycans and
water escape through fissures formed with
degeneration of the neucleus pulposus, resulting
in further thinning of the disc space. Vertebral
sclerosis and osteophytic formation ultimately
follow. The inter-vertebral disc absorbs pressure,
accommodates movement, provides support, and
separates vertebral bodies to lend height to
intervertebral foramina. The quantity of intradiscal
pressure is different in various neck positions.
The supine is 310 kilopascal (kPa), the neutral is
440 kPa, neck flexion is 590 kPa and neck
extension is 910 kPa; 1 kPa =weight 10 g. on
1cm? (Borenstein et al., 2004). The motion of C5
and C6 is mostly flexion and extension. This
study found osteophytes mainly at C5 and C6

Todos los derechos reservados.

vertebrae and the reason may result from the
intradiscal pressure increases in these positions
and excess neck movement maybe the cause of
increased disc degeneration. On the other hand,
the cause could result from osteoarthritis,
increasing obesity and geriatric populations will
continue to result in an array of osteoarthritic
degenerative changes such as osteophyte
formation (Klaassen et al, 2010). This study
found high prevalence of osteophtyes (92%), so
the research specifically targeting Thais should
continue.

Relationship Between Osteophytes and the
Esophagus

The osteophyte length in the anterior side of both
superior and inferior surfaces of vertebral bodies
was longer than that in the posterior and lateral
sides. The maximum length of osteophytes in the
anterior side of the inferior surface at C5 and C6
were 13 mm. The esophagus is located in front of
C5 and C6 is compressed by these osteophytes,
causing dysphagia. There are many reports of
patients with dysphagia (Maiuri et al., 2002;
Solaroglu et al., 2008; Oppenlander et al., 2009).
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Relationship Between Osteophytes and
Spinal Nerve Roots
The greatest length of osteophytes in the

superior facet was at C4 with the longest length
of 13mm. Lengths between the uncinate process
and superior facets at C3-C7 were 3.7-4.6 mm
(Ebraheim et al., 1996). In this study, the average
osteophytes length in superior facets at C3-C7
were 4.6-5.38 mm, so the spinal nerve root may
be compressed by these osteophytes.

The Relationship Between Osteophytes and
Vertebral Arteries

The greatest length of osteophytes in the
trasverse foramen was seen at C5 with the
longest of 4.50 mm. There are records of the
width of anteroposterior and mediolateral of
foramen ftrasversarium at C3-C7 being 4.7-
6.1mm and 5.0-6.7 mm, respectively and the
distance from transverse foramen at medial,
lateral, anterior and posterior borders to the
vertebral artery were 0.8-2.7 mm. at C3-C6 (Zhao
et al., 2008). This study found the average length
of osteophytes from the border of transverse
foramens at C3-C6 was 1.83-2.49 mm, so the
vertebral artery could be compressed by these
osteophytes, especially on neck extension. This
study supports the previous research on VBI
patients (Bulsara et al., 2006; Tsutsumi et al.,
2008). This study found that the osteophyte’'s
length correlated significantly with age.

The osteophytes’ lengths are very long at some
locations of cervical vertebrae and they may
impinge on nearby structures. This study may
help in explaining some clinical problems such as
dysphagia, vertebrobasilar insufficiency and
brachialgia. The high prevalence of osteophtyes
indicates that the research specifically targeting
Thais should continue.
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