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Abstract
Introduction  A characterization of the internal bone microstructure of the radial head could provide a better understanding 
of commonly occurring fracture patterns frequently involving the (antero)lateral quadrant, for which a clear explanation is 
still lacking. The aim of this study is to describe the radial head bone microstructure using micro-computed tomography 
(micro-CT) and to relate it to gross morphology, function and possible fracture patterns.
Materials and methods  Dry cadaveric human radii were scanned by micro-CT (17 μm/pixel, isotropic). The trabecular bone 
microstructure was quantified on axial image stacks in four quadrants: the anterolateral (AL), posterolateral (PL), postero-
medial (PM) and anteromedial (AM) quadrant.
Results  The AL and PL quadrants displayed the significantly lowest bone volume fraction and trabecular number (BV/TV 
range 12.3–25.1%, Tb.N range 0.73–1.16 mm−1) and highest trabecular separation (Tb.Sp range 0.59–0.82 mm), compared to 
the PM and AM quadrants (BV/TV range 19.9–36.9%, Tb.N range 0.96–1.61 mm−1, Tb.Sp range 0.45–0.74 mm) (p = 0.03).
Conclusions  Our microstructural results suggest that the lateral side is the “weaker side”, exhibiting lower bone volume fac-
tion, less trabeculae and higher trabecular separation, compared to the medial side. As the forearm is pronated during most 
falls, the underlying bone microstructure could explain commonly observed fracture patterns of the radial head, particularly 
more often involving the AL quadrant. If screw fixation in radial head fractures is considered, surgeons should take advantage 
of the “stronger” bone microstructure of the medial side of the radial head, should the fracture line allow this.

Keywords  Elbow · Radial head · Fracture · Micro-CT · Trabeculae

Introduction

Although many anatomical and imaging studies on the gross 
anatomy of the proximal radius have been published [1–6], 
only two studies used high-resolution three-dimensional 

(3D) imaging methods such as micro-computed tomog-
raphy (micro-CT) [7, 8]. In these studies, the age-related 
changes in the bone microstructure were visualized [8] and 
the unique anatomical variance of the four quadrants within 
the radial head examined [7]. However, to the best of our 
knowledge, the 3D microstructure of the trabecular bone 
within the radial head has not yet been described using 
micro-CT in relation to clinically-relevant fracture patterns.

Micro-CT allows examination of bone segments without 
coring at spatial resolutions in the 10–20 µm range, ena-
bling the quantification of bone microstructure [9–12]. Pre-
vious studies using this imaging modality enhanced clinical 
practice [9, 13], whereas studying the greater tuberosity of 
the proximal humerus improved the surgical approach of 
trans-osseous equivalent rotator cuff repair for instance [14]. 
From a biomechanical point of view, it aids understanding 
the distribution of the bone microstructure and put it in rela-
tion with possible loads within the bone, leading to possible 
fractures [15].
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Fractures of the radial head are relatively common and 
comprise approximately four percent of all fractures in the 
human body [16]. Radial head fractures could have possible 
elbow instability as result, since the radial head is an impor-
tant secondary stabilizer of the elbow joint [17, 18]. The 
anterolateral quadrant of the radial head has been found most 
frequently involved in radial head fractures (Figs. 1, 2) [5, 
19, 20]. Several hypotheses about the influence of the trauma 
mechanism [21] and gross bone anatomy on this fracture 
phenomenon are available, however, a clear explanation is 
still lacking [4, 6, 7, 21, 22]. An improved characterization 
of the internal trabecular bone microstructure of the radial 
head could therefore provide a better understanding of these 
possible fracture patterns.

The aim of this study is to describe the bone microstruc-
ture of the radial head using micro-CT and relate it to gross 
morphology and function. This study will contribute to 

our understanding of the bone microstructure in relation to 
possible mechanical loads and fractures occurring within 
the four quadrants of the radial head. This could ultimately 
aid in enhancing fracture treatment in daily practice. We 
hypothesize that possible regional differences in the trabec-
ular microstructure of the radial head (mechanical “weak 
spots”), in combination with the trauma mechanism [21], 
could explain commonly observed fracture patterns.

Materials and methods

Specimens

Six intact cadaveric dry radii (three left, three right) were 
collected from Ray Last Laboratories (The University of 
Adelaide, Adelaide, SA, Australia). The committee of the 
Ray Last Laboratories approved this study. Since no donor 
characteristics were available, approval by the human ethics 
research committee was not required.

Micro‑CT scanning

A micro-CT system (SkyScan model 1076, Skyscan-Bruker, 
Kontich, Belgium) was used to scan the specimens in air. 
Scans were performed with a source voltage of 80 kVp, 
current of 120 µA, rotation step of 0.6° over 180° rota-
tion, 1 frame averaging and a 0.5-mm thick aluminum fil-
ter for beam hardening reduction. The isotropic resolution 
was 17 μm per pixel [9]. For each specimen, cross-section 
images of the entire proximal radius (up to 74 mm long, 
21 mm wide) were reconstructed. Stacks of axial, sagittal 
and coronal slices were created (software Dataviewer, Sky-
scan-Bruker). CT Analyser (v1.14.4.1, Skyscan-Bruker) and 
ParaView open source software (available at www.parav​iew.
org/, Kitware Inc.) were used for analyses.

Fig. 1   3D micro-CT rendering of a right proximal radius, showing 
the 4 quadrants of the radial head. AL anterolateral, PL posterolateral, 
PM posteromedial, AM anteromedial

Fig. 2   Heat (a) and fracture (b) 
map illustrating fracture line 
distribution of the radial head as 
described by Mellema et al. [5] 
(reprinted from Mellema et al. 
© 2016, with permission from 
Elsevier)

http://www.paraview.org/
http://www.paraview.org/
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Microstructural analysis

To reproduce reliable axial, sagittal and coronal image 
stacks in all specimen, the images were rotated in 3D (soft-
ware Dataviewer) so that the medial and lateral tip of the 
radial head were positioned on a horizontal line in the sagit-
tal and coronal view. In addition, in these images, the most 
prominent point of the radial tuberosity was rotated 132° 
clockwise (left specimens) or counter clockwise (right speci-
mens) (Dataviewer), to simulate a neutral position of the 
forearm as reported by van Leeuwen et al. [20]. Both quali-
tative and quantitative assessments were performed on the 
micro-CT image stacks. Qualitative assessments included 
visually observed trabecular patterns in the entire proximal 
radius. Quantitative assessments included calculation of the 
trabecular microstructure in the four quadrants of the radial 
head as explained below.

The trabecular bone microstructure was quantified by 
performing histomorphometry analysis (CT Analyser) in 
cylindrical volumes of interest (VOI) selected via software 
as follows. The radial head was first divided in 4 quadrants 
(Fig. 1) and each quadrant was subdivided into 3 equiangu-
lar sectors, each inscribing an angle of 30° (Fig. 3a). The 
cylindrical VOIs were centered on the midline of each sec-
tor and placed as close as possible to the anterior, posterior, 
medial or lateral cortex of the radial head, containing only 
trabecular bone. The VOIs were selected on the axial image 
stack (green horizontal line, Fig. 3a inset and Fig. 3b), 3 mm 

distal from the most proximal axial image stack where the 12 
cylindrical VOIs were fitting, without involving the cortex 
of the proximal side (blue horizontal line, Fig. 3a inset and 
Fig. 3b). The VOIs had a diameter of 3.5 mm and height 
of 3 mm (to satisfy the continuum condition for trabecular 
bone analysis) [9, 13, 23]. Analyses were performed in the 
following four regions (quadrants) (Figs. 1, 3a): the antero-
lateral (AL), posterolateral (PL), posteromedial (PM) and 
anteromedial (AM) quadrant (orange, pink, yellow and blue 
circles, respectively). Then, for each quadrant, the average of 
the values of the VOIs of the 3 sectors was taken.

For the trabecular microstructure analysis, images were 
binarized separating bone from non-bone using uniform 
thresholding in all specimens [11, 12]. The analysis included 
bone volume fraction (BV/TV in %; calculated as the voxels 
segmented as bone within the VOI, divided by the voxels 
constituting the examined VOI), trabecular thickness (Tb.Th. 
in mm; 3D measure of the average thickness of the trabecu-
lae [24]), trabecular number (Tb.N in mm−1; the number of 
trabecular plates per unit length [25]), trabecular separation 
(Tb.Sp in mm; 3D measure of the mean distance between 
the trabeculae [26]) and structure model index (SMI) which 
describes the ratio of rod- to plate-like trabecular structures, 
ranging in value from 0 (ideal plate-like structure) to 3 (ideal 
rod-like structure), with intermediate values indicating a 
mixed structure [13, 26, 27].

Fig. 3   Proximal radius, micro-CT images: axial (a) and sagittal (b) 
view. a Micro-CT cross-section, axial view of “bottom plane” (green 
line in inset), regions for quantitative 3D trabecular microstructure 
analysis (three cylindrical volumes of interest, 3.5 mm diameter and 
3 mm height, indicated by circles, per quadrant): anterolateral quad-
rant (AL, orange circles), posterolateral quadrant (PL, pink circles), 
posteromedial quadrant (PM, yellow circles) and anteromedial quad-
rant (AM, blue circles). Red line shows location of sagittal plane in b. 

b Micro-CT cross-section, sagittal view, the locations of the cylindri-
cal volumes of interest are indicated by the blue and pink rectangles. 
Dark blue and green horizontal line show position of “top” and “bot-
tom” axial plane, respectively. Inset in a and b: 3D micro-CT render-
ing of the proximal radius, showing the location of the “top” (dark 
blue line) and “bottom” (green line) axial plane and sagittal plane 
(red line) used for reference. M medial, L lateral, A anterior, P poste-
rior, Prox proximal
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Statistical analysis

StatView (SAS Institute Inc., Version 5.0.1) was used for 
statistical analysis. To compare measurements among the 
four quadrants, a non-parametric Friedman test was used, 
which, if significant, was followed by a post-hoc Wilcoxon 
signed rank test. Statistical significance was set at p < 0.05.

Results

Qualitative assessment of trabecular patterns

On the sagittal cross-section image stack (3D rendering, 
1.5 mm thick), main trabecular patterns were identified in 
the proximal radius (Fig. 4a). Groups of trabecular struts 
were observed spanning from the foveal joint surface 
towards the medial and lateral cortices (dashed blue lines, 
Fig. 4b). On the lateral side of the radial head, the trabeculae 
are spanning mainly orthogonal to the joint surface, whereas 
on the medial side of the radial head, trabeculae appear more 
multidirectional and include the orthogonal struts spanning 
from the fovea.

Quantitative assessment of trabecular 
microstructure

The trabecular bone histomorphometry results showed sig-
nificant differences among the regions analyzed (see Fig. 5 
and Table 1 for average values). The trabecular bone vol-
ume fraction and number were significantly lower in the AL 
and PL quadrants (BV/TV range 12.3–25.1%, Tb.N range 
0.73–1.16 mm−1) compared to the PM and AM quadrants 
(BV/TV range 19.9–36.9%, Tb.N range 0.96–1.61 mm−1) 

(p = 0.03). Correspondingly, the trabecular separation within 
the AL and PL quadrants (range 0.59–0.82 mm) was sig-
nificantly higher compared to the AM and PM quadrants 
(range 0.45–0.74 mm) (p = 0.03). The PL quadrant had a 
lower trabecular thickness (range 0.16–0.24 mm) and higher 
SMI (range 1.11–1.70) compared to the PM and AM quad-
rants (Tb.Th range 0.17–0.29 mm, SMI range 0.74–1.50) 
(p = 0.03).

In Fig. 6 and Table 2, a comparison is made between 
a specimen showing an overall high bone volume fraction 
(Fig. 6a–c, radius#1, BV/TV = 30.4%, range 21.7–42.1%) 
and low bone volume fraction (Fig. 6d–f, radius#2, BV/
TV = 20.9%, range 14.3–31.4%). For each specimen, the 
“overall” value was calculated as the average of the 12 cylin-
drical VOIs. Regardless of the overall bone volume fraction 
of the specimens, the lateral side showed less and thinner 
trabeculae, resulting in a lower bone volume fraction and 
higher trabecular separation compared to the medial side, in 
both specimens (Fig. 6c vs. f, Table 2). Consistently, when 
calculating the ratio “BV/TV lateral / BV/TV medial”, the 
ratio was below unity and it was 0.67 on average when con-
sidering all the 6 specimens together, whereas it was 0.68 
for the overall high BV/TV and 0.76 for the overall low BV/
TV specimen, respectively.

Discussion

In this study we reported on the 3D microstructure of the tra-
becular bone within the radial head. High resolution micro-
CT imaging was used to perform both qualitative and quan-
titative assessments. Consistently among the radii examined, 
the lateral side showed a lower bone volume faction, less 

Fig. 4   3D-rendering of sagittal 
micro-CT cross-section image 
stacks (1.5-mm thick volume) of 
the proximal radius. a Sagittal 
3D micro-CT rendering. b Pos-
sible loads on the radial head: 
line of action of the humerus 
(red arrows) and of the proximal 
ulna (yellow arrows). Dashed 
blue lines: trabeculae spanning 
from the joint surface to the 
medial and lateral cortex. Inset, 
bottom left corner: 3D micro-
CT rendering of the proximal 
radius, showing the location 
(red line) of the image. A ante-
rior, P posterior, M medial, L 
lateral, Prox proximal
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trabeculae and higher separation, compared to the medial 
side.

This study has several limitations. Firstly, the sample size 
of 6 cadaveric specimens was small. However, to account 
for this, we used non-parametric statistics (Friedman test, 
followed by Wilcoxon signed rank test) in the compari-
sons. Moreover, no donor characteristics were available. 

Therefore, it was not possible to make any grouping based 
on age, gender or lifestyle. Despite these limitations, sta-
tistically significant differences were observed among the 
quadrants examined.

As bone adapts to the daily mechanical loads it is sub-
jected to (Wolff’s law) [28], the investigation of its micro-
structure may reflect the distribution of these everyday loads 

Fig. 5   Trabecular bone micro-
structure (mean ± standard 
deviation, 6 radii) quantified 
from micro-CT image stacks 
in the 4 quadrants (average of 
3 cylinders per quadrant, each 
3.5 mm in diameter and 3 mm 
in height) in the locations as 
described in Fig. 3a. Purple 
lines connecting the quadrants 
indicate statistically significant 
differences among these quad-
rants: The AL and PL quadrants 
exhibit statistically significant 
differences in BV/TV, Tb.N 
and Tb.Sp when compared 
to the PM and AM quadrants 
(p < 0.05). The PL quadrant 
exhibit statistically significant 
differences in Tb.Th and SMI 
when compared to the PM and 
AM quadrants (p < 0.05)

Table 1   Trabecular bone 
microstructure (mean ± standard 
deviation, 6 radii) measured 
in the 4 quadrants (average of 
3 cylinders per quadrant, each 
cylinder 3.5 mm in diameter and 
3 mm in height) in the locations 
as described in Fig. 3a

AL anterolateral, PL posterolateral, PM posteromedial, AM anteromedial quadrants
*The AL and PL quadrants exhibit statistically significant differences in BV/TV, Tb.N and Tb.Sp when 
compared to the PM and AM quadrants (p < 0.05)
^The PL quadrant exhibit statistically significant differences in Tb.Th and SMI when compared to the PM 
and AM quadrants (p < 0.05)

AL PL PM AM

BV/TV (%)
[min, max]

19.4 ± 4.6*
[12.9, 24.3]

17.7 ± 4.3*
[12.3, 25.1]

27.1 ± 4.7
[19.9, 35.5]

28.4 ± 5.3
[20.4, 36.9]

Tb.Th (mm)
[min, max]

0.20 ± 0.04
[0.15, 0.27]

0.19 ± 0.03^
[0.16, 0.24]

0.22 ± 0.04
[0.18, 0.29]

0.22 ± 0.04
[0.17, 0.27]

Tb.N (mm−1)
[min, max]

0.96 ± 0.14*
[0.74, 1.14]

0.94 ± 0.16*
[0.73, 1.16]

1.25 ± 0.16
[0.95, 1.37]

1.33 ± 0.22
[1.03, 1.61]

Tb.Sp (mm)
[min, max]

0.73 ± 0.09*
[0.61, 0.82]

0.71 ± 0.07*
[0.59, 0.79]

0.61 ± 0.07
[0.56, 0.74]

0.58 ± 0.09
[0.45, 0.68]

SMI
[min, max]

1.27 ± 0.22
[1.04, 1.60]

1.45 ± 0.21^
[1.11, 1.70]

1.15 ± 0.22
[0.90, 1.50]

1.01 ± 0.26
[0.74, 1.47]
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Fig. 6   3D-rendering of sagittal (a, d) and axial (b, e) micro-CT 
cross-section image stacks (1.5  mm-thick volume) of two proximal 
radii, exhibiting overall high bone volume fraction (BV/TV = 30.4%, 
left  #1) and low bone volume fraction (BV/TV = 20.9%, right  #2), 
measured as average of the 12 VOI’s as described in Fig.  3a. Bone 
microstructure comparison: despite the difference in overall bone vol-
ume fraction between the two specimens, the medial side showed the 

highest bone volume fraction compared to the lateral side (c, f). See 
Table 2 for detailed trabecular bone values in each region. Insets left 
and right: 3D micro-CT rendering of the proximal radius, showing 
the location of the sagittal plane (orange line) and axial plane (blue 
line) used for reference. M medial, L and lateral, A anterior, P poste-
rior
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and aid understanding them, because the alignment of the 
elbow moves from varus to valgus as the elbow goes from 
flexion to extension, and most daily activities are performed 
with a flexed elbow and pronated forearm [29]. Within the 
lateral side of the radial head, the trabeculae span almost 
orthogonal (blue lines) to the foveal joint surface (Fig. 4b). 
The lateral side, which includes the “safe zone”, never 
articulates with the proximal ulna [19], is mainly subjected 
to compressive axial loads (red arrows, Fig. 4b) coming 
through the foveal joint surface from the humerus during 
the many everyday activities which involve elbow flexion 
[29–31]; this is consistent with the aforementioned orthogo-
nal trabecular bone pattern found in this part of the radial 
head, which may enable the load to be transferred towards 
the radial cortex. In contrary, more multidirectional tra-
beculae are observed on the medial side of the radial head 
(Fig. 4a); this multidirectionality of the microstructure is 
consistent with the medial side being subjected to a combi-
nation of shear loads coming from the proximal ulna (yel-
low arrows, Fig. 4b) during daily activities involving pro-
nation and supination [29–31], as well as the compressive 
axial loads through the foveal joint surface coming from the 
humerus (red arrows, Fig. 4b).

Radial head fractures are most commonly caused by a 
fall on an outstretched hand and usually occur as a result 
of a low energy fall in females above 50 years suffering 
from osteoporosis or in younger males as a result of a high 
energy trauma [32, 33]. In these fractures, the AL quadrant 
is found most frequently involved as revealed in fracture 
mapping studies (Fig. 2) [5, 20]. This could be at least in 
part explained by the trauma mechanism, since the forearm 
is pronated during most falls, resulting in the AL quadrant 
rotating to fully anterior and receiving an “unusually high” 
compressive load from the humerus mostly in that quadrant 
[21]. Additionally, the present results show that the lateral 
region of the radial head has significantly lower amount of 
bone compared to medially, probably due to the habitual 
(less) loading it is subjected to. In case of an axial impact 

during a fall with an abnormally high compressive load on 
the joint surface, the radial head is more likely to fail in 
the lateral part as this is potentially weaker than medially 
at the microstructural level [34]. Therefore, this suggests 
that the underlying bone microstructure might be important 
in explaining these possible fracture patterns; in fact, inde-
pendently of the overall amount of bone of the examined 
specimen (whether a specimen had a generally low or high 
bone volume fraction, which, potentially could represent an 
elderly or young subject, respectively), the lateral side pre-
sents less bone than medially (Fig. 6c, f) and could therefore 
also act as the weaker region in case of a fall (weakest link) 
[34]. Hence, the trabecular microstructure, in combination 
with the nature of the trauma mechanism, could explain the 
possible fracture patterns of the radial head, in particular 
more often involving the lateral quadrants.

Two previous studies performed imaging of the radial 
head using micro-CT [7, 8]. Adikrishna et al. describes 
the proximal corner of the PM quadrant as beveled [7], 
with the “rim” exhibiting higher subchondral bone thick-
ness (apparently including also the cortical bone in their 
thickness measurement) in the PM quadrant compared to 
the other quadrants, which in principle is aligned with the 
present results. However, that study did not specifically 
investigate the trabecular bone microarchitecture and did 
not quantify it in terms of histomorphometric parameters. 
Gebauer et al. visualized the age-related changes in bone 
microarchitecture of the radial head [8]. Through histology, 
significantly lower trabecular bone volume per tissue vol-
ume and trabecular thickness in advanced age was found, 
with changes in females being more pronounced compared 
to males, probably also due to increased bone turnover in 
aging women particularly after menopause [35]. However, 
that study did not quantify and compare the trabecular bone 
among different subregions (quadrants). Whereas previous 
studies might contribute to explain the occurrence of radial 
head fractures and particularly in females > 50 years [32], no 
study has yet quantified local differences in trabecular bone 

Table 2   Trabecular bone 
microstructure values 
(mean ± standard deviation) 
of two proximal radii showing 
overall high bone volume 
fraction (BV/TV = 30.4%, #1) 
and low bone volume fraction 
(BV/TV = 20.9%, #2; Fig. 6) 
measured in the 4 quadrants 
(average of 3 cylinders per 
quadrant, each cylinder 3.5 mm 
in diameter and 3 mm in height) 
in the locations as described in 
Fig. 3a

AL PL PM AM

BV/TV (%) Radius #1 (high) 24.3 ± 2.6 25.1 ± 2.1 35.5 ± 2.1 36.9 ± 4.8
Radius #2 (low) 19.1 ± 4.4 16.9 ± 2.0 27.2 ± 3.8 20.3 ± 4.2

Tb.Th (mm) Radius #1 (high) 0.23 ± 0.01 0.24 ± 0.02 0.29 ± 0.04 0.27 ± 0.02
Radius #2 (low) 0.20 ± 0.02 0.20 ± 0.02 0.21 ± 0.02 0.20 ± 0.01

Tb.N (mm−1) Radius #1 (high) 1.04 ± 0.07 1.07 ± 0.05 1.23 ± 0.17 1.36 ± 0.14
Radius #2 (low) 0.96 ± 0.15 0.89 ± 0.09 1.27 ± 0.06 1.03 ± 0.14

Tb.Sp (mm) Radius #1 (high) 0.74 ± 0.04 0.69 ± 0.01 0.62 ± 0.02 0.57 ± 0.05
Radius #2 (low) 0.81 ± 0.11 0.76 ± 0.04 0.56 ± 0.03 0.68 ± 0.09

SMI Radius #1 (high) 1.04 ± 0.08 1.11 ± 0.09 0.90 ± 0.29 0.74 ± 0.22
Radius #2 (low) 1.26 ± 0.14 1.50 ± 0.06 1.30 ± 0.14 1.47 ± 0.12
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microarchitecture and related these to clinically observed 
fracture patterns within the radial head.

Subdividing the radial head in VOIs to study the trabec-
ular bone microarchitecture is not yet common in clinical 
studies, likely because of the limited spatial resolution of 
typical clinical in vivo imaging systems (200–500 µm or 
worse) to accurately visualize and hence quantify the trabec-
ular structures [24, 36]. We used micro-CT at 17 µm pixel 
size, basing our approach on previous micro-CT imaging 
studies of the radial head [7] and performed the subdivision 
in quadrants according to clinical fracture mapping of the 
radial head [5]. Moreover, high-resolution peripheral quan-
titative CT (HR-pQCT) systems with a pixel size of up to 
82 (and more recently of 61) µm have become available on 
the market, for scanning peripheral parts of the human body 
in vivo, such as the wrist and ankle [36, 37]. Those pre-
clinical systems enable examination of the bone microarchi-
tecture directly in patients in vivo, with a spatial resolution 
that approximates that of micro-CT. It can be expected that 
also those HR-pQCT systems will be increasingly used in 
research in future, including the proximal radius.

In case of comminuted radial head fractures with less than 
3 fragments, open reduction and internal fixation (ORIF) 
using headless low-profile or conventional screws could be 
indicated [38, 39]. In daily practice, it is aimed to position 
the screws perpendicular to the fracture line of the radial 
head fracture, whereas crossed screws are used in case of 
radial neck fractures [40]. This study demonstrates that the 
best bone stock is present in the medial side of the radial 
head. Therefore, we suggest, if the fracture pattern of the 
radial head allows for this, to involve the medial side of the 
radial head in the positioning of the screws. In case of a 

terrible triad injury, where reconstruction of both the com-
minuted radial head- and coronoid fracture is not feasible, 
the discarded radial head could be used as an osteochondral 
graft (Fig. 7) [41, 42]. Based on our results, we suggest using 
the medial side of the radial head, since this part has more 
bone stock, possibly enabling a stronger fixation.

In conclusion, bone microstructural investigation of the 
proximal radius reveals groups of trabecular struts span-
ning from the foveal joint surface towards the medial and 
lateral cortices, distributing everyday joint loads. Our 
results indicate that the lateral side of the radial head con-
tains lower bone volume fraction, trabecular number and 
higher separation compared to the medial side. This sug-
gests that the lateral side is the mechanically weaker region 
of the radial head, particularly so in case of an impact load 
through the joint. The underlying bone microstructure in 
combination with the nature of the trauma mechanism dur-
ing a fall, in which the forearm is frequently pronated, 
could explain the genesis of possible fracture patterns 
of the radial head, in particular more often involving the 
anterolateral quadrant. In addition, if screw fixation in 
radial head fractures is considered, surgeons should take 
advantage of the of the greater bone volume fraction in 
the medial side of the radial head, should the fracture line 
allow this.
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