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ABSTRACT

Introduction: Radial head and neck fractures are one of the commonly encountered traumatic injuries. Commonly
proposed management includes radial head prosthesis implant or open reduction and internal fixation depending
on type of injury. Radial head measurements are very valuable in reconstruction of radial head. Appropriate
anatomy of radial head will help in preventing postoperative stiffness and enable good rehabilitation.

Aims and objectives: To estimate and compare radial head parameters of proximal end of right and left radii.

Materials and Methods: Radial head measurements -Height of radial head in medial (MH) and lateral (LH) side,
Antero posterior diameter (APD) and transverse diameters (TD) of radial head, Thickness of ventral (TVC), lateral
(TLC) and dorsal (TDC) curves and depth of articular facet (D) were measured with the help of digital caliper.
Statistical analysis was done using SPSS software. Difference in sides was measured using independent sample
T test (p value < 0.05 considered significant).

Results: Mean values of Radial head measurements were APD:19.81mm, TD:18.925mm, MH:9.795mm,
LH:7.735mm,TVC:5.05,TDC:3.695,TLC:3.64,D:1.735.There was difference in values of TLC between right and left
sides.

Conclusion: Mean values of radial head measurements were comparable with previous studies. Side difference
should be considered while implanting prosthesis on affected side.
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INTRODUCTION

Proximal end of radius consists of radial head ,
neck and bicipital tuberosity. Radial head and

replacement, and open reduction and internal
fixation. Prosthetic replacement of the radial
head has been suggested after excision for

neck fractures represent approximately 1.7% to
5.4% of all fractures [1]. Radial head fractures
account for approximately one third of all elbow
fractures and are involved in approximately 20%
of elbow trauma cases [2]. The treatment of
radial head fractures includes immobilization/
early motion, excision with or without prosthetic
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comminuted fractures. Occasionally, a fracture
of the radial head may be a result of a valgus
force to the elbow and the injury also may
become complicated by a fracture of the
olecranon. Some of the currently available
radial head implants may significantly alter
elbow joint kinematics because of a mismatch
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between their design characteristics and the
morphologic characteristics of the proximal
radius. Complications that have been reported
with current designs include persistent pain,
loosening, implant fracture, implant wear, and
particulate synovitis. Few clinicians have
suggested that a difference of no more than 2
mm from the patient’s native anatomy is toler-
ated. The size and shape of this proximal
extremity are two essential factors to know to
enable a biomechanically correct prosthesis to
be constructed.

The size and shape of this proximal extremity
are two essential factors to know to enable a
biomechanically correct prosthesis to be con-
structed. Further radial head measurements are
not described till date in Indian Population.

Aims and objectives:
1) To estimate the following
(i) Radial head dimensions:

a) Height of radial head in medial (MH) and lat-
eral (LH) side.

b) Anteroposterior diameter (APD) and trans-
verse diameters (TD) of radial head.

c¢) Thickness of ventral (TVC), lateral (TLC) and
dorsal (TDC) curves.

d) Depth of articular facet (D).

2) To estimate the differences in parameters
between right and left radii.

MATERIALS AND METHODS

142 adult dry cadaveric radii (71 right and 71
left) were randomly selected from the depart-
ment of Anatomy, St John’s Medical College,
Bangalore. Radii with broken proximal end and
ones showing obvious pathology like healed
fractures were excluded from the study.

Sample size was calculated using N Master soft-
ware with mean and standard deviation from
previous literature.

Anteroposterior (APD) and transverse diam-
eter (TD) of radial head: Anteroposterior diam-
eter is defined as the distance from the most
anterior point on the radial head to the most
posterior point. Transverse diameter is defined
as the distance from the most medial point on
the radial head to the most lateral point mea-
sured using digital calipers.
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The medial (MH) and lateral (LH) height of
radial head: The medial and lateral height of
radial head is defined as the distance between
the radial lip and the head-neck border measured
using digital calipers.

Thickness of ventral (TVC), lateral (TLC) and
dorsal (TDC) curves: Thickness of ventral (TVC),
lateral (TLC) and dorsal (TDC) curves measured
in ventral, lateral and dorsal parts of radial head
on articular surface using digital calipers.

Depth (D) of articular facet: A scale placed over
the radial head touching the most prominent
anterior and posterior rim and the depth in the
centre of radial head is measured using digital
caliper.

Fig. 1: Measurement of Anteroposterior (APD) and
transverse diameter (TD) of radial head.

APD

Fig. 2: Measurement of the medial (MH) and lateral (LH)
height of radial head.

LH

Fig. 3: Measurement of the Thickness of ventral (TVC),
lateral (TLC) and dorsal (TDC) curves.

T

TLC
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RESULTS AND DISCUSSION

Mean Mean
S.no Parameter . Mean P value

(Left) (Right)
1 JAntero posterior diameter (mm) 19.81 19.82 19.81 0.982
Table 1: Mean values of the | 2 |Transverse diameter (mm) 18.81 19.04 | 18925 | 0512
radial head parameters of | 3 |Medial height (mm) 9.71 9.88 9.795 0.493
right and left radii. 4 |Lateral height (mm) 7.731 7.74 7.735 0.964
5 |Thickness of ventral curve (mm) 4.91 5.2 5.05 0.06
*p value is significant 6 |Thickness of dorsal curve (mm) 3.81 3.58 3.695 0.015*
7 |Thickness of lateral curve (mm) 3.781 3.51 3.64 0.178
8 |Depth of radial head (mm) 1.721 1.75 1.735 0.617

Radial head dimensions are of great value in
reconstruction of radial head. Many authors have
described antero lateral and transverse diam-
eters of radial head. King et al, measured the
ventro dorsal and transverse diameters of the
radial circumference in 28 cadavers and 40 ra-
diographs of the elbow [3].Their measurements
did not show any dillerence between the
ventrodorsal diameter (23.4 mm) and the trans-
verse diameter (23.6 mm) of the anatomical
specimens, while on radiographs the transverse
diameter was greater than the anteroposterior
diameter (24.3 mm and 23.0 mm respectively).
The dimensions of the radial head as measured
in the cadaveric specimens were similar to those
quantiGed from the radiographs of patients who
had undergone a radial head arthroplasty.
According to Itamura et al, who did Computed
tomography scans of 22 cadaveric adult elbows
in 3 forearm positions: full supination, neutral,
and full pronation, the ventro dorsal and trans-
verse diameters of the radial head did not
change with forearm rotation [4].

Captier et al measured 96 radial bones using a
vernier caliper; mean anteroposterior diameter
was 21.6 mm and mean transverse diameter was
21 mm [5].

Height of radial head is described by few
authors. Mean radial head length (12 mm) in
the study by Beredjiklian et al, was similar to
the mean dorsal, ventral, radial, and ulnar length
of (11.19 mm) done by Puchwein et al [6,7].
Koslowsky has published both radial
(10.02mm)and ulnar (11.04mm) height of
radial head [8]. Due to the radioulnar joint
surface, they saw a significant difference in the
radial head’s height on its larger ulnar side
compared to the radial non-articulating side. The
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height of radial head is very important from the
biomechanical point of view, and must be
conserved to avoid articular complications in
both elbow and wrist. When this height
decreases due to crushing, fracture or a resec-
tion, it resultsin an upward displacement of the
radius and a concomitant distal radioulnar joint
dislocation named Essex-Lopresty syndrome.

Captier et al measured thickness of dorsal,
ventral and lateral curves of surface of radial
head. The thickness of the curve was greater at
the ventral edge (5.5 mm) than at the dorsal (4.3
mm) and lateral (4.7 mm) edges [5]. They
concluded that this produced a crescent shape
whose belly corresponded to the ventral curve.
None of the previous studies have measured
depth of radial head on dry bone. They mainly
measured depth with the of computer tomogra-
phy [4,9,10]. Depth of radial head in the present
study (1.74 mm) was within range of previous
studies (1.5-2.4mm). This implies that values of
depth of radial head taken by CT can be used to
design prosthetic head which might help in
preventing contact stress and eccentric loading.
Diameter, height, depth of radial head describes
articulating surfaces for prosthesis design.
These parameters will help in better articula-
tion of prosthetic head with capitulum during
hemiarthroplasty. Most of previous studies had
values similar to present study which showed
that there was no much difference between
values of radial head parameters when ethnicity
is concerned. This implies that stem design of
modular prosthesis can be similar in different
population.

In present study measurements of radial head
is taken in view of preventing postoperative
complications following prosthesis replacement.
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Further radiological correlation with dry bone
study will give a better picture of anatomy of
radial head.

CONCLUSION

Mean values of radial head measurements were
comparable with previous studies. Side differ-
ence should be considered while implanting
prosthesis on affected side.
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