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Abstract
Aim
Describe the styloid apophysis measurement with CT method in 3D and determine the standard length.

Patients and methods

120 patients with noclinical manifestations of abnormally elongated styloid apophysis, referred for a CT of the skull or cervical
spine were examined at the CT with 3D reconstruction.

Result

Measurements of both styloid apophyses were made after helical acquisition with achievement of 3D reconstructions. The length
of the styloid apophysis was obtained by measuring from the temporal base to the tip. The thickness of the base was measured
and the morphology of the styloid apophysis analyzed.
The overall average length of the styloid apophysis was 25.29 mmon the right and 25.56 mm on the left with an average thickness at the base of 3.3 mm.
The variables sex, age, weight and height did not affect the length of the styloid apophysis.

Conclusion

The CT with 3D reconstruction is the ideal technique for the measurement of styloid apophyses.
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Introduction
The styloid apophysis is a bony process that emerges from the
petrous portion of the temporal bone. When abnormally long,
it may be responsible for irritation of the neurovascular structures with major manifestation such as the Eagle syndrome
[1].

The exploration of the styloid apophysis in medical imaging
has long called for conventional radiography. However, the
different incidences proposed are unsatisfactory [2]. Recent,
medical imaging has enabled the analysis of bone structures or
calcified styloid apophyses and the musculo-ligamentous and
neurovascular area [3]. In our context where access to CT is
difficult, there is a shortage of information on aspects of the
computed tomography of styloid apophysis.

The objective of this study is to describe the main CT aspects
with 3D reconstruction of the styloid apophysis, and determine the standard length in African with black skin.

Figure 1: 3D reconstruction of the coronal volume: normal styloid
apophyses.

Figure 3: 3D reconstruction of the coronal volume: thin discontinuous styloid apophysis right (white arrow).

Figure 4 : 3D reconstruction of the coronal volume: stocky hooked
styloid apophysis(white arrow).				

Patients and methods
This is a prospective descriptive study conducted in Abidjan in
the radiology department of the University Hospital of Cocody
(CHU de Cocody). It covered a period of 6 months starting from
September 2009 to February 2010.

It included 120 African patients with black skin referred for a
computed tomography of the skull or cervical spine for various
pathologies. Patients were unselected, of both sexes, displaying no debilitating disease susceptible to prevent the interrogation.
Figure 2 : 3D reconstruction of the coronal volume: discontinuous
left styloid apophysis and abnormally elongated (white arrow)

The study was conducted with the verbal consent of the patients or legal guardian for children. We excluded from the
study patients with clinical manifestations of abnormally elon-
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gated styloid apophysis.

They were all examined using a 16 strips HITACHI (ECLOS)
scanner. The measurements of the two styloid apophyses were
made after helical acquisition of axial slices of 1.25 mm thick
with a pitch of 0.625.

Three-dimensional reconstructions were performed followed
by the removal of other bone of adjacent structures such as
the mandible, the maxilla, the zygomatic frontbone and the
cervical back spine. The styloid apophysis was thus isolated,
free of any disturbing superposition susceptible to distort the
measurement.
The length of the styloid apophysis was obtained by measuring
from its temporal base to its tip. The thickness of the base was
measured and the morphology of the styloid apophysis analyzed. A second reading was made by another senior radiologist.
To collection the data, we designed a survey form that included
study parameters such as identity, age, sex, weight, height and
CT results. All data were analyzed using EPI INFO (6) software.
Comparisons of means and proportions were made using respectively the Student test and Chi 2 test with a significance
level (p) less than 0.05.

Results

-

In terms of the overall average length of the styloid apophysis,
we found that this length varied depending onthe right or left
side (Table I).

In terms of the correlation between the styloid apophyses and
socio-demographic aspects, crosses were performed to assess:
-

-

-

-

-

Surveying 239 styloid apophyses including 120 rights and 119
lefts, we came up to the following findings:

-

Apart from this aspect, three other morphological aspects
were frequently encountered. These were:

the stockyhooked aspect in 4% of cases or 5/120 on the
right and 5/119 on the left.

We also found that the left styloid apophysis (LSA) had an average thickness of 3.3 mm ± 1.03 with extremes of 0.4 mm and
5.7 mm.

Computed Tomography Findings

In terms of the morphological aspects of the styloid apophyses,
the aspect that we considered normal that is to say the styloid
apophysis going from the base to the tip of medium thickness,
represented 68% of cases or 82/120 right styloid apophyses
(RSA) and 81/119 left styloid apophyses (LSA).

the appearance of hail in 9.5% of cases or 11/120 on the
right and 11/119 on the left;

In terms of the overall average thickness of the styloid apophysis, we found that the right styloid apophysis (RSA) had an
average thickness of 3.36 mm ± 0.97 with a minimum of 0.4
mm and a maximum 5.8 mm.

Socio-demographic characteristics
Our series consisted of 120 patients, including 66 men and 54
women with a sex ratio of 1.2. The average age of patients was
45.15 ± 16.96 years (range 12 to 95 years) and the average
weight was 65.57 kg with a standard deviation of 18.87 (range
34 to 151 kg). The average height of the patients was 1.66 m
with a standard deviation of 0.08 (range 1.50 to 1. 85 m) and
body mass index (BMI) of 23.8 kg/m2.

the discontinuous aspect in 18.5% of cases or 22/120 on
the right and 22/119 on the left;

-

The correlation between the length of the styloid apophysis and sex (Table II), p = 0.13 was not significant, proving
that the length of the styloid apophysisis not related to sex;

The correlation between the length of the right styloid
apophysis (RSA) and age, with a correlation coefficient r
= 0.00 and p = 0.59;

The correlation between the length of the left styloid
apophysis (LSA) and age with a correlation coefficient r =
0.00 and p = 0.69;
The correlation between the length of the right styloid
apophysis (RSA) and the weight, with a correlation coefficient r = 0.00 and p = 0.46;

The correlation between the length of the left styloid
apophysis (LSA) and the weight, with a correlation coefficient r = 0.00 and p = 0.81;

The correlation between the length of the right styloid
apophysis (RSA) and height, with a correlation coefficient
r = 0.01 and p = 0.31; and,
The correlation between the length of the left styloid
apophysis (LSA) and height, with a correlation coefficient
r = 0.01 and p = 0.29.
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Table 1: Overall average length of styloid apophysis (SA).
Length SA
(mm)

Total Population

Men

Women

RIGHT SA

25.29 ± 7.89

25.07 ± 6.94

25.07 ± 6.94

[10.6 – 68.3]

[12.6 – 60.2]

[12.6 – 60.2]

25.56 ± 9.17

26.07 ± 9.48

24.03 ± 6.38

[10.6 – 80.3]

[10.6 – 80.3]

[13.5 – 54.8]

LEFT SA

Table 2: Correlation styloid apophysis length/sex.

Length SA
(mm)
< 25
[25 – 30]
>30
Total

Male

Female

Total

72
38
19
129

72
26
12
110

144
64
31
239

Discussion
At the socio-demographic level, the study pointed out a discrete
male predominance request for CT examination (54.20%)
with a sex ratio of 1.2 as opposed to a concept found in the
literature [4].
This discrepancy with other authors could be related to a higher purchasing capability of men in our country as opposed to
women [5], knowing that the scanner is 8 to 10 times more
expensive than standard radiography.
The average age of patients was 45.15 years, ranging from 12
years to 95 years. The age group of 31 to 50 years was the most
affected, i.e. 44.2%. This predominance of young adults can be
explained by the fact that Côte d’Ivoire is a country with a predominantly young and socially active population. This observation was made by Buraïma [6] and Kouassi [7].

The average weight of the patients was 65.73 kg with a range
of 35 kg and 151 kg ± 13.7; and their height varied from 1 m
50 to 1 m 85 with an average of 1m 65. At the level of the radiography, the different impacts in conventional radiography
proposed for the measurement of styloid apophyses are limited by impeding overlays due to naso-sinusal partitions, the
Mandibulo-facial chin hearing and the cervical spine susceptible to cause errors in the measurement [2]. In addition, an incompletely calcified styloid apophysis was hardly highlighted

on conventional clichés.

The CT filled these gaps. Indeed, the CT subject of our study,
with a multi-planar reconstruction namely three-dimensional
(3D) allowed a good visualization of styloid apophyses from
their base to their temporal extremity [3].

The styloid apophysishad some aspects that our study highlighted namely the continuous aspects (normal), discontinuous, small and stocky hook. After the normal appearance
(68%), comes the discontinuous aspect representing 44 cases or 18%. This aspect is consecutive to insufficient calcification of styloid apophysis, which appeared in 2 or 3 pieces and
sometimes seemed to be detached from its temporal base.
The hail represented only 22 cases or 9%, it remained fine
between 2 mm and 0.4 mm from base to summit. As far the
stocky hook appearance is concerned, it was most often combined with a very thick base larger than 5 mm the standard
being 3.3 mm.

Our study highlighted an average length of the RSA substantially equal to LSA that is 25.29 mm and 25.56 mm respectively with a little predominance on the left. This measure corresponds to the standard according to Buraïma [6] who found
25.47 mm. These findings are consistent with the literature [3,
8]
In our series, the styloid apophyses of males (RSA = 25.07 mm
and LSA = 26.07 mm) were longer than those of females (RSA=
24.56 mm and LSA = 24.03 mm).

In 31 cases or 25.83%, we found some styloid apophyses
lengths above 30 mm; therefore unusually elongated but asymptomatic, the standard length being between 25 and 30 mm
in anatomy textbooks [9, 10].
However, the comparison of statistical tests averages performed certified with non-significant values of p, attesting that
the length of the SA is linked neither to sex nor the weight or
the height no respecially to the age of patients.

These findings are consistent with that of the study of Greek
Natsis in the Caucasian population [11], thus confirming the
anatomic thesis of Jules [9]. That thesis asserts that the length
of the styloid apophysis is acquired at birth and its calcification
occurs progressively. However, our findings are not consistent
withthose of Mohamed conducted within an Arabic population
in the region of Arabia Aseer [12] and that of Alpoz in a Turkish
population. [13] These two studies [12, 13] objectify a change
in length depending on the age and gender for the first and
only the age for the second.
Our study helps to provide information on the actual length of
the styloid apophysis showing for the first time in an African
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population with black skin that its styloid apophysis dimensions do not differ from those of the Caucasian.

It also allows us to make a contribution to the promotion of
the three-dimensional computed tomography as a method of
exploration of the styloid apophysis, a method already considered as the “gold standard” in imagery of the styloid apophysis
by some authors [14].

Conclusion

The overall average length of the styloid apophysis is 25.29
mmon the right and 25.56 mm on the left with an average
thickness at the base of 3.3 mm. The variables sex, age, weight
and height do not affect the length of the styloid apophysis as
described in the literature. The CT with 3D reconstruction is
the ideal technique for the accurate measurement of styloid
apophyses.
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