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Abstract: Objective: The aim of this study was to contribute to the literature by making measurements on the dimensions of the dry
radii. Methods: This study was carried out on 28 dry and radius bones. Bones were measured a total of 14 variables at the proximal end,
trunk and distal end. Results: The mean radius length was 228.93 mm on the left side and 232.00 mm on the right side. Caput radii
sagittal diameter: mean 21.5 mm on the left and 21.10 mm on the right. Caput radii transverse diameter: 20.36 mm on the left and
21.15 mm on the right. Circumferentia articularis circumferential: mean 665.80 mm on the left side and 69.24 mm on the right side.
Incisura ulnaris width: the average depth of 14.83 mm on the left and 14.32 mm on the right. Incisura ulnaris depth: the mean value
was 1.73 mm on the left side and 2.02 mm on the right side. Conclusion: This study provides a detail of the radius morphometric
information about the proximal end, distal end and trunk. We think that our results are close to the information in the literature and

will contribute to the literature.
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1. Introduction

Radius fractures are the most common fractures of
the upper extremity. The aim of the treatment is to give
the patient a painless and adequate wrist movement, to
return the patient to pre-traumatic activity and to
reduce the risk of degenerative changes and sequelae
in the early and long term. Therefore, the materials to
be used for interventions such as external fixation,
plate-screw fixation or prosthesis applied during
reduction must be compatible with the anatomy [1-3].
In order to achieve the best results of the treatment, it
is necessary to apply the right method. Data about the
morphology and morphometry of the radius are
required for the best and right method [4]. In our study,
we aimed to contribute to the literature by making
measurements on the dimensions of the dry radii.

1.1 Anatomy

Radius is a long bone with two ends and a body on the
outer side of the forearm bones. The upper face of the
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protuberance called caput radii is covered with
humerus and the surrounding part is covered with
articular cartilage. The narrowed section at the bottom
of the caput radii is called collum radii. Under the
collum radii, there is a bulge called tuberositas radii,
where the biceps brachii is attached. The body of
radius has three sides and three faces. There is a
membrane called interossea antebrachii between the
radius and ulna facing sides. This membrane works
especially for force transmission. The large lower end
of the radius makes joint with os scaphoideum and os
lunatum from the ulna and wrist bones. There are
formations called processus styloideus radii on the
outer side of the lower end and tuberculum dorsale on
the posterior side. There are also grooves at the lower
end where the tendons of the extensor muscles pass [5,
6].

2. Material and Method

This study was carried out on 28 dry and radius
bones (12 left, 16 right) in Erciyes University Anatomy
Department. Measurements were made using a digital
caliper with a precision of 0.01 millimeters (mm) and
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an inelastic tape measure. Data from both sides were
measured symmetrically, and those with fractures,
pathology, and abrasion of radius bones were not
included. Measurements were made by a single person
in order to avoid differences related to the
measurement person and the results were recorded.
Measurements were made on a total of 14 variables at
the proximal end, trunk and distal end of the radius.
Measurement variables are as follows (Figs. 1-5): Fig. 3 Top-front view of caput radii.

-

Fig. 4 Bottom view of radius.

Fig.2 Top view of caput radii. Fig.5 Bottom-inside view of radius.
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(1) Length of radius;

(2) Sagittal diameter of caput radii;

(3) Transverse diameter of caput radii;

(4) Circumferentia articularis surroundings;

(5) Depth of fovea capitis radii;

(6) The surroundings of collum radii;

(7) The circumference of the body at the level of
tuberositas radii;

(8) Circumference of the body at the midpoint of
the body;

(9) Length of the widest space at the distal end of
the radius;

(10) Width of incisura ulnaris;

(11) The depth of incisura ulnaris;

(12) Depth of facies articularis carpalis;

(13) Sagittal diameter of facies articularis carpalis;

(14) Transverse diameter of facies articularis
carpalis.

3. Results

The results of the morphometric measurements
on 28 dry (12 left, 16 right) radius bones of unknown
sex and age are shown inTable 1. According to the
results in the table, the mean radius length was 228.93

mm on the left side and 232.00 mm on the right
side. Caput radii sagittal diameter: mean 21.5 mm on
the left and 21.10 mm on the right. Caput radii
transverse diameter: 20.36 mm on the left and 21.15 mm
on the right. Circumferentia articularis circumferential:
mean 665.80 mm on the left side and 69.24 mm on
the right side. Incisura ulnaris width: the average
depth of 14.83 mm on the left and 14.32 mm on
the right. Incisura ulnaris depth: the mean value
was 1.73 mm on the left side and 2.02 mm on the right
side (Table 1).

4. Discussion

Radius is a bone that is broken most commonly.
Distal radius fractures are one of the most common
types of fractures [7, 8]. Radial head and neck
fractures represent approximately 1.7% to 5.4% of all
fractures. Radial head fractures account for
approximately one third of all elbow fractures [9]. To
know the anatomy, morphology and morphometry of
the radius increases the effectiveness of the treatment
by providing the most accurate treatment techniques.
For this reason, many morphometric studies have been
done about radius.

Table 1 Parameters and results of measurement on the radius bone.

Maximum (mm) Mean (mm)

Parameters Minimum (mm)
. Left: 199.44
Length of radius Right: 208.85
. . .. Left: 17.75
Sagittal diameter of caput radii Right: 17.67
. " Left: 17.65
Transverse diameter of caput radii Right: 17.38
Circumferentia articularis surroundings Left: 55.46
Right: 54.82
. . Left: 1.07
Depth of fovea capitis radii Right: 1.21
. .. Left: 41.91
The surroundings of collum radii Right: 35.47
The circumference of the body at the Left: 40.71
level of tuberositas radii Right: 47.71
Circumference of the body at the Left: 34.40
midpoint of the body Right: 41.12

Length of the widest space at the distal Left: 28.26

end of the radius Right: 27.51
. . . Left: 12.88
Width of incisura ulnaris Right: 10.87

L . Left: 0.44
The depth of incisura ulnaris Right: 0.82

Left: 252.34 Left (N: 12): 228.93
Right: 259.30 Right (N: 16): 232.00
Left: 25.49 Left (N: 12): 21.52
Right: 24.55 Right (N: 16): 21.10
Left: 23.74 Left (N: 12): 20.36
Right: 24.34 Right (N: 16): 21.15
Left: 79.67 Left (N: 12): 65.80
Right: 88.47 Right (N: 16): 69.24
Left: 2.52 Left (N: 12): 1.90
Right: 2.37 Right (N: 16): 1.88
Left: 70.85 Left (N: 12): 50.32
Right: 59.37 Right (N: 16): 50.04
Left: 65.75 Left (N: 12): 51.41
Right: 65.28 Right (N: 16): 54.71
Left: 53.63 Left (N: 12): 42.57
Right: 56.27 Right (N: 16): 47.69
Left: 36.96 Left (N: 12): 32.88
Right: 38.03 Right (N: 16): 32.65
Left: 17.07 Left (N: 12): 14.83
Right: 19.82 Right (N: 16): 14.32
Left: 2.65 Left (N: 12): 1.73
Right: 3.32 Right (N: 16): 2.02
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Guptaet al., Gasse et al. and Giannicola et al.
[10-12] found the length of radius as 23.5 cm, 22.9 cm
and 22.1 cm, respectively. Prithishkumar et al. [13]
found the length of left and right radius as 24.4 cm
and 24.2 cm, respectively. We got value as 22.89 cm
on left radius, 23.2 cm on right radius in our study.

Gupta et al., Puchwein et al. and Captier et al. [10,
14, 15] found the mean sagittal diameter of the radial
head at its widest part as 19.1 mm, 21.5 mm, 23 mm
and 21.6 mm, respectively, and in the transverse plane
as 18,5 mm, 22.4 mm and 2.1 mm, respectively.
Giannicola et al. [12] found the maximum diamater
value is 21.5 mm, mimimum diameter value is 20.8
mm.In our study, we got the values in sagittal
diamater as 21.5 mm and 21.1 mm on left and right
radius, respectively. The mean value of transverse
diameter is 20.3 mm on left radius and 21.1 mm on
right radius in our study. Puchwein et al. measured the
values on CT scan and we did it on dry bone.

Captier et al. [15] measured the radius neck
mediolateral diameter as 14.4 mm. Koslowsky et al.
[16] studied the intramedullary canal anatomy of the
radial neck for radial head prostheses. They used for
the measuring 40 macerated proximal radii using
X-rays and Optosil imprints of the intramedullary
canal. They found the inner diameter of the radial
neck value is 9.7 mm on X-ray, 11.6 mm on Optosil
imprint [15, 16]. In our study, we measured the
circumference of the radius neck and found that it was
50.32 mm in the left and 50.04 mm in the right.

Gupta et al. andSwieszkowski et al. [10, 17] found
the mean depth of articular facet as 1.9 mm. Lalone et
al. [18] used CT images and found the depth as 2mm.
We got the value as1.9 mm on left radius, 1.8 mm on
right radius in our study.

Swieszkowski et al. [17] and Kuhn et al. [19] found
the mean diameter of radius head as 23.36 mm and
24.8 mm. Swieszkowski et al. studied on fresh-frozen
cadaver, Kuhn et al.studied on CT images. In our
study, we found as 21.52 mm in the left radius and
21.1 mm in the right radius. Transverse diameter was

20.36 mm on the left and 21.15 mm on the right. In
addition, Kuhn et al. [19] reported that the transverse
diameter was longer than the sagittal diameter. In our
study, we found that the transverse diameter was
longer than the sagittal diameter.

Kuhn et al. [19] measured the diameter of
tuberorsitas radii as 18.5 mm. In our study, we
measured the circumference at the level of tuberositas
radii and found that the mean value of the left radius
was 51.41 mm and the mean value of the right radius
was 54.71 mm.

Kamal et al. [20] described the sigmoid notches of
the radius and used 44 fresh-frozen cadavers. The
deepest point of the notch was 3.65 mm. In our study,
we measured 1.73 mm on the left radius and 2.02 mm
on the right radius.

Zumstein et al. [21] and Kwon et al. [22] measured
the volar surface width of radius on cadaver CT
images. They define the volar surface widthas the
length of a line drawn on the volar surface of the
radius from the ulnar to the radial margin,
perpendicular to the central axis of the distal radius.
Zumstein et al. [21] and Kwon et al. [22]found as37
mm and 30 mm, respectively. We did not make such a
definition in our study. Aldemir et al. [23] performed
a morphometric study of fossa lunata. They measured
the depth, transverse and sagittal diameters of the
lunate fossa using the Microscribe-G2X from the
MicroScribe G series in 50 right, 50 left adult dry
radius bones. The mean value of sagittal diameter of
the lunate fossa was found as 19.65 mm on the left,
18.79 mm on the right. The value of transverse
diameter was found as 11.38 mm on the left and 11.1
mm on the right. In our study, we measured the
transverse and sagittal diameter of the distal articular
surface. We found the mean value of transverse and
sagittal diameter as 27.56 mm on the left, 26.66 mm
on the right and 17.96 mm on the left, 16.34 mm on
the right, respectively.

5. Conclusion



176

Morphometic Examination of Radius

In the study provided morphometric information
about the proximal end, distal end and trunk of the
radius. We think that our results are close to the
information in the literature and will contribute to the
literature.
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