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Introduction. In case of comminuted 
fracture of a head of radial bone it is 
frequently technically difficult to perform 
stable osteosynthesis, which is why the 
methods of choice are resection of the head or 
replacement thereof by an implant [1-7]. In 
case of radial joint replacement, the main role 
in recovery of elbow joint functions is played 
by structural peculiarities of an implant [8].  
Precise anatomical characteristics of radial 
bone head and neck are obligatory condition 
for development of geometric structural 
parameters of radial hear prosthesis.   A range 
of researches [8-16] reflect anatomical 
characteristics of radial bone's proximal part, 
received by means of anthropometry of fresh-
frozen cadaver preparations, as well as by CT 
or MRT.  Nevertheless, the existing literature 
data [17-24] nowadays lacks in standardized 
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assessment of anthropometry of the proximal 
part of radial bone. 

The purpose of this study is to inves-
tigate morphometric parameters of head and 
neck of a radial bone of healthy elbow joints 
by MR tomography to develop a new design 
of endoprosthesis of radial bone head. 

Material and methods. Thirty-one 
patients in position on their back in the mid-
physiological position between pronation and 
supination with a stem of 0.1 mm have been 
taken sections in frontal and sagittal planes 
by magnetic tomography "Toshiba Vantage" 
(1.5 Tesla).  All patients volunteered to study 
healthy elbow. The mean age of patients was 
55 years (29-82 years). The results were sta-
tistically processed in "Excel 2010" by Mi-
crosoft Corp., (Redmond, Washington).  

Parameters of the proximal part of a 
radial bone, selected for MRI measurement 
are given in Table 1. The performed meas-
urements of the parameters made it possible 
to obtain the necessary data for the develop-
ment of the new design of the radial head 
endoprosthesis (Fig.1.1-1.4). The measure-
ment error was 0.1mm.  

The obtained data (Table 2) were sta-
tistically processed both in bulk and in groups 
for right and left limbs. At that we calculated 
the mean values of the indexes, mean-square 
deviations ( ), confidence intervals of mean 
values with confidential probability 0.95 as 
well as variation indexes (V).   
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 1.     ,   -
   

Table 1. Parameters of the proximal part of a radial bone, selected for MRI measurement 
 

/
Parameter

/ Parameter name

h1
/ Height of the head from the

medial side

h2
/ Height of the head from the

lateral side
d1 / Max head diameter

d2
/ Diameter of the joint sur

face of the head
h3 / Depth of articular fossa

L1
/

Length from the head to the distal part of the burgundy of the radial
bone

k1
/ The width of the bone mar

row canal at the level of the narrow portion of the cervix in the frontal
plane

k2 / The width of the bone marrow
canal at the level of the narrow portion of the cervix in the sagittal plane

 
. 1       

   .1.1   : 1 -  ; 2 - 
 . 

Fig.1 Diagram of measurements of anthropometric parameters of the proximal part of 
the radial bone according to Table 1.1 in two planes: 1 - sagittal projection; 2 - front 
projection 
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1                                                2 

. 2       : 1 –  -
 ; 2 –   . 

Fig. 2 Example of measurement of parameters on the MRI of the elbow joint: 1 - in the 
frontal plane; 2 - in the sagittal plane. 
 

 
. 3     3D    . 

Fig. 3 Example of measuring parameters on 3D models of MRT image of the elbow 
joint.  
 

    -
   -

  d1    
 d2 c   -

  k1  k2,    -
 h1   h2    -
 . 

 
 

To discover the possible correlation 
between the maximum diameter of the head 
d1 and diameter of articular surface d2 with 
the width of bone marrow canal k1 and k2, 
and with the height of a head h1 and h2 we 
studied the interrelation of these parameters. 

 
 
 

THE PROBLEMS OF TRAUMATOLOGY AND OSTEOSYNTHESIS 2017    3-4 (9-10) 55



__________________________________________________________________________________________ 
 

 
 

. 4         
    (k1, k2)    (   ). 

Fig. 4 An example of measuring the width of the bone marrow channel of the neck of the 
bone in the narrowest place (k1, k2) in two planes (frontal and sagittal). 
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Results and discussion. Maximum 
diameter of the radial head (d1) is observed in 
projection of radial-elbow joint, and then 
gradually decreases to the direction of the 
neck.  Average diameter of the radial head 
makes 22.13mm (ranges from 18.7mm to 
27.8mm); no difference between right and 
left joints has been revealed (P-0.01).  Mor-
phometric data provide convincing proofs of 
complex shape of radial head, which is not 
round of right ellipse-like.  Maximum diame-
ter of the head is located on the level of radi-
al-elbow joint and gradually decreases to-
wards radial bone's neck (Table 2).  

Figure 5 and figure 6 represent histo-
grams of the samples of anthropometric pa-
rameters 
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 2.         
  

Table 2. Measurements of parameters of proximal part of a radial bone according to MRI 
 

 

/ s
ex

  / 
ag

e 

R/L h1 ( ) 
 

h2 ( ) d1 ( ) d2 ( ) h3 
( ) 

L1 
( ) 

k1 k2 

F S F S F S F S 

1 /f 33 R 8,4 8,2 8,2 8,0 21,0 20,8 15,5 15,0 1,7 38,3 7,2 7,5 

2  35 R 10,4 10,5 11,1 11,0 27,8 27,7 20,4 19,1 2,1 51,9 7,8 8,1 

3  61 R 10,6 10,5 9,5 9,3 25,1 25,0 20,6 19,1 2,4 51,5 8,1 8,3 

4  42 R 12,7 12,2 10,0 9,9 25,0 24,8 19,8 19,0 2,1 49,2 7,5 8,0 

5 /f 57 R 6,8 6,7 5,9 6,0 21,2 21,0 17,5 17,0 2,3 39,6 9,1 9,5 

6 /f 57 L 7,6 7,7 7,0 7,1 21,3 21,0 15,8 16,0 1,9 39,7 7,5 8,2 

7 /f 67 R 9,2 9,0 8,2 8,4 23,5 23,2 18,4 17,9 2,5 51,1 8,2 8,6 

8 /f 52 R 9,5 9,5 6,6 6,5 19,5 19,4 14,7 15,0 1,7 40,7 7,6 7,8 

9  42 L 10,5 10,4 7,9 7,7 21,2 21,0 16,0 15,7 2,4 41,5 9,3 9,4 

10  61 R 11,1 11,0 8,3 8,1 25,1 25,0 21,0 20,9 2,8 51,8 7,1 7,6 

11  62 L 9,8 9,9 9,4 9,3 24,3 24,2 20,2 19,1 2,6 46,6 7,8 8,1 

12 /f 76 R 8,8 8,7 6,9 6,8 19,2 19,0 15,0 16,1 1,4 32,7 6,6 7,3 

13 /f 76 L 8,6 8,6 7,5 7,7 20,3 20,0 16,3 15,9 1,8 31,0 7,8 8,2 

14 /f 75 R 8,9 9,0 6,7 6,8 20,9 21,0 15,1 15,0 2,0 43,0 8,3 8,5 

15 /f 52 R 9,4 9,4 6,6 6,6 20,9 21,0 16,3 16,0 2,0 44,6 7,3 7,5 

16 /f 52 L 9,4 9,5 7,6 7,5 21,1 21,0 16,1 15,9 1,8 42,9 8,2 8,4 

17  53 R 10,7 10,7 8,2 8,1 25,1 25,2 18,4 18,1 2,5 50,6 9,1 9,5 

18 /f 82 R 8,5 8,6 6,9 6,9 21,8 21,7 16,4 16,0 2,1 39,8 7,3 7,5 

19 /f 82 L 9,2 9,0 7,6 7,4 19,2 19,0 14,3 14,3 2,2 35,6 7,1 7,5 

20 /f 33 R 8,7 8,7 8,0 7,9 19,8 20,0 14,4 14,0 2,6 40,3 7,8 8,1 

21 /f 33 L 9,8 9,7 9,0 9,1 21,9 22,0 16,7 16,4 2,4 39,1 7,4 7,8 

22  51 R 10,2 10,4 9,4 9,2 23,4 23,2 18,4 18,0 3,1 47,2 9,3 9,8 

23 /f 39 R 7,4 7,5 6,6 7,0 18,7 19,1 15,1 16,0 2,1 41,7 7,6 7,6 

24 /f 55 R 9,4 9,3 9,2 9,1 22,8 22,0 18,5 18,0 2,9 47 6,8 7,1 

25  50 R 8,9 8,8 8,9 8,9 23,3 24,0 17,9 18,1 2,1 51,3 7,1 7,8 

26  50 L 11,0 11,2 9,1 8,9 23,4 23,5 18,4 18,2 2,5 49 8,1 6,7 

27 /f 61 R 7,6 7,7 7,0 7,2 19,3 19,3 15,4 16,0 2,0 38,7 6,8 7,1 

28 /f 62 L 7,9 7,8 7,5 7,3 19,7 19,5 15,2 16,2 1,8 35,2 7,5 7,6 

29  29 L 11,9 12,0 8,9 9,0 25,7 25,6 11,9 12,1 2,6 42,5 9,4 9,8 

30 /f 63 L 8,2 8,1 8,0 7,9 23,3 23,1 17,5 16,9 1,9 40,2 8,1 8,2 

31 /f 63 R 8,5 8,5 8,3 8,3 21,3 21,5 21,3 21,5 1,8 42,8 7,6 7,8 

 
 

THE PROBLEMS OF TRAUMATOLOGY AND OSTEOSYNTHESIS 2017    3-4 (9-10) 57



__________________________________________________________________________________________ 
 

       
                                  1)                                                                             2) 

       
 3)                                                                     4) 

        
                                    5                                                                                 6) 
 

. 5    : 1 –   d1  
 ; 2 – d2   ; 3 – h1     

    ; 4 – h2    -
    ; 5- h3   ; 6 – L1 
        . 

Pic. 5 Examples of histograms of anthropometric parameters 1 - diameter of a head d1 
in frontal plane; 2 - d2 in frontal plane; 3 - h1 height of a head from medial side in 
frontal plane; 4 - h2 height of the head from the lateral side in frontal plane; 5 - h3 
depth of the fossa; 6 - L1 length of the head along the distal radial tuberosity. 
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 1) 2) 

. 6    : 1 – k1  -
           
; 2 – k2         

    . 
Pic. 6 Examples of histograms of anthropometric parameters 1 - k1 width of bone mar-
row canal on the level of the narrow part of radial bone neck in sagittal plane.  
 

   -
     

      -
    . 3, 4, 

5.  

Statistic data of the entire anthropo-
metric parameters through the whole group 
and separately for right and left limb are pro-
vided in Tables 3, 4, 5.  

 
 

 3.      
   (  ) 

Table 3. Statistic data of anthropometric parameters of proximal part of a radial bone (the 
whole group) 
 

 /  
Parameter X ,  X ,   V,% 

h1_F 8,06 0,43 1,17 15% 
h1_S 8,03 0,41 1,12 14% 
h2_F 9,34 0,49 1,32 14% 
h2_S 9,32 0,48 1,31 14% 
d1_F 22,13 0,83 2,27 10% 
d1_S 22,06 0,83 2,27 10% 
d2_F 17,05 0,83 2,26 13% 
d2_S 16,85 0,73 1,98 12% 

h3 2,20 0,14 0,39 18% 
L1 43,13 2,11 5,74 13% 
k1 7,82 0,28 0,75 10% 
K2 8,09 0,29 0,79 10% 
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 4.      
     

Table 4. Statistic data of anthropometric parameters of proximal part of a left radial bone 
 

 /  
Parameter X ,  X ,   V,% 

h1_F 8,14 0,28 0,77 10% 
h1_S 8,08 0,29 0,78 10% 
h2_F 9,45 0,47 1,28 14% 
h2_S 9,45 0,49 1,32 14% 
d1_F 21,95 0,70 1,92 9% 
d1_S 21,81 0,73 1,98 9% 
d2_F 16,22 0,75 2,05 13% 
d2_S 16,06 0,64 1,75 11% 

h3 2,17 0,12 0,32 15% 
L1 40,30 1,80 4,91 12% 
k1 8,02 0,26 0,70 9% 
K2 8,17 0,30 0,81 10% 

 
 5.      

      
Table 5. Statistic data of anthropometric parameters of proximal part of a right radial bone 
 

 / 
Parameter X ,  X ,   V,% 

h1_F 8,03 0,49 1,34 17% 
h1_S 8,00 0,46 1,26 16% 
h2_F 9,29 0,49 1,35 15% 
h2_S 9,25 0,47 1,29 14% 
d1_F 22,24 0,89 2,44 11% 
d1_S 22,20 0,88 2,40 11% 
d2_F 17,51 0,82 2,23 13% 
d2_S 17,29 0,72 1,97 11% 

h3 2,21 0,15 0,42 19% 
L1 44,69 2,04 5,57 12% 
k1 7,71 0,28 0,76 10% 
K2 8,05 0,28 0,77 10% 

 
 .6  -

    
,   . 7  -

    
d1     d2 c 

   k1  k2,  
   h1   h2. 

The Table 6 reflects statistic values of 
relations between the chosen parameters, and 
the Table 7 contains the index of correlation 
between the maximum diameter of the head 
d1 and diameter of articular surface d2 with 
the width of bone marrow canal k1 and k2, as 
well as of the height of the head h1 and h2. 
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 6.      -
  

Table 6. Statistical characteristics of interrelation between the mean values of anthropometric parame-
ters 
 

 / 
interrelation 

  /  
whole group  / left  / right 

d1_F/ k2 2,73 2,69 2,76 
d1_S/ k1 2,82 2,72 2,88 
d2_F/ k2 2,11 1,98 2,17 
d2_S/ k1 2,16 2,00 2,24 

d1_F/ h1_F 2,74 2,70 2,77 
d1_S/ h1_S 2,75 2,70 2,77 
d1_F/ h2_F 2,37 2,32 2,39 
d1_S/ h2_S 2,37 2,31 2,40 
d2_F/ h1_F 2,11 1,99 2,18 
d2_S/ h1_S 2,10 1,99 2,16 
d2_F/ h2_F 1,82 1,72 1,89 
d2_S/ h2_S 1,81 1,70 1,87 

 
 

 7.      
Table 7. Index of correlation between anthropometric parameters 
 

 / 
Interrelation 

  /  
whole group  / left  / right 

d1_F/ k2 0,33 0,34 0,34 
d1_S/ k1 0,34 0,54 0,29 
d2_F/ k2 -0,05 -0,50 0,22 
d2_S/ k1 -0,12 -0,37 0,08 

d1_F/ h1_F 0,79 0,75 0,81 
d1_S/ h1_S 0,79 0,81 0,80 
d1_F/ h2_F 0,69 0,62 0,74 
d1_S/ h2_S 0,69 0,67 0,73 
d2_F/ h1_F 0,57 0,36 0,69 
d2_S/ h1_S 0,47 0,23 0,59 
d2_F/ h2_F 0,31 -0,16 0,57 
d2_S/ h2_S 0,22 -0,22 0,49 

 
  , 

  . 7 ,  
    

    
d1/h1, d1/h2, d2/h1. 

Details of statistic processing are rep-
resented in the Table 7 and demonstrate the 
positive average and strong correlation be-
tween d1/h1, d1/h2, d2/h1. 

 
 
 

THE PROBLEMS OF TRAUMATOLOGY AND OSTEOSYNTHESIS 2017     3-4 (9-10) 61



__________________________________________________________________________________________ 
 

    
   -

   -
 d1/h1    ( . 

7).     
     -

   -  
 5-6% ( .4, 5). 

For illustration there is a diagram of 
positive strong correlation between anthro-
pometric parameters d1/h1 in frontal plane 
(Pic. 7).  Comparison of values of left and 
right limb has shown negligible difference, 
not exceeding 5-6% (Table 4, 5). 

 

. 7.       
 d1/ h1   . 

Pic. 7. Diagram of positive strong correlation between anthropometric parameters d1/h1 
in frontal plane 

   
     -

     
    – 20 , 

22   24 .   -
    7  11  ( . 

7).  
   -

   -
     -

 7   9 .    
     40  46  

   L1.  -
    

 24 ,    
       « - 

The difference in values of diameter 
and height of the radial bone head, discovered 
by the authors, allow us to stop with three 
variants of head sizes - 20mm, 22mm and 
24mm. Height of the head of prosthesis could 
vary from 7mm to 11mm (Pic. 7).   

The obtained values of bone marrow 
canal diameter allow us to stop with two di-
ameters of stem of the prosthesis - 7mm and 
9mm.  The length of radial head prosthesis 
should be in margins of 40 to 46mm accord-
ing to analysis of L1.  Curvature radius of 
articular surface was accepted as 24mm; this 
is an important and enough for prosthesis 
with "floating" head.   

 

y = 0,4063x 0,9281

5,00

6,00

7,00

8,00

9,00

10,00

11,00

12,00

17,00 19,00 21,00 23,00 25,00 27,00 29,00

h 1
_F

d1 _F

    2017    3-4 (9-10) 62 



__________________________________________________________________________________________ 
 

» .   -
     , 

     -  -
    

   . 
   -

   -
   ,  -

,     -
  ,   
  ( . 8).  

The shape of stem of the prosthesis could be 
straight and curved, but in all cases it must be 
conical due to decrease of bone marrow canal 
from bone's head towards diaphysis.  

Comparison of the obtained results of 
MRI anthropometry of a radial bone proximal 
part and the sizes, existing and available for 
implantation of radial head prostheses, 
demonstrated some discrepancies (Table 8).  

 

 8.        
    

Table 8. Comparison of measured values of radial bone proximal part by different authors  
 

 
 / authors 

   
 ( ) / Radial 

head mean diame-
ter (mm) 

  
( ) / Height of a 

head (mm) 

    
 / Angle be-

tween neck and diaphy-
sis 

  / 
Studies of the authors 

22,13 9,34   / no data 

 . . / 
Loskutov A.E. 

25,0 13,3 161 -170  

Beredjiklian 22-23 12   / No data 
Popovic 21,8 -22,8 9,93   / No data 
Itamura 20,9-22,3 9,8   / No data 
Swieszkowski 22,26-23,36   / No data   / No data 
Captier 21-21,6 15,3 167 -169  
Puchwein 22,4-23,15 14,75-15,42 158,8  

- ,    -
    

   . 
, Acumed Anatomical Radial Head 

System (Acumed, Oregon, U.S.) [11, 23] 
   
    

    -
 .   

20, 22, 24, 26,  28 . , ,  
 26  28   , 

    -
 ,    ,   

     
( . 8). 

Apparently, this is due to various ex-
isting concepts relating to the design of radial 
bone head implants. For example, the Ac-
umed Anatomical Radial Head System (Ac-
umed, Oregon, US) [11, 23] offers a modular 
metal implant with a free combination of dif-
ferent sizes of the head and a non-cement 
nail. Existing diameters are 20, 22, 24, 26, 
and 28 mm. It is worth to mention that diame-
ters 26 and 28 mm are considerably larger 
than the average size of the maximum diame-
ter of a radial bone head, obtained by our 
study and by many other studies (Table 8).   
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Ascension Orthopedics (Austin, exas, U.S.) 
   
    -

      20, 
22  24   4  -

 ,     
 « » [15-17, 23]. The 

Liverpool Radial Head Replacement (Biomet, 
Inc, Warsaw, Indiana, U.S.)  

   -
       

  10 .   
      

16   18 ,     -
 13    [], 
    -

 [23].    -
,     

   6,7-9,8 . 
  Corin Group PLC 

(Cirencester, United Kingdom)   
- -  , -

     
    . 

    18, 21 
 25   3   [23].  

  -
  rHead implant (Small Bone 

Innovations, Inc, Morrisville, Pennsylvania), 
     -

 ,  ,   -
,    -

 . «Recon»   
    -

,    
      

 20 .    -
,    -

.    -
 12 .    

 18, 21  24   4  
       « -

» [23]. Solar Radial Head  (Stryker,   

Ascension Orthopedics (Austin, Texas, U.S.) 
offers module metal endoprosthesis of radial 
head and pirocarbonate implant of a radial 
head with three sizes of radial head itself - 20, 
22 and 24mm with 4 sizes of cementless nails 
with short and extended "collar" [15-17, 23]. 
The Liverpool Radial Head Replacement 
(Biomet, Inc., Warsaw, Indiana, US) is a me-
tallic monoblock radial head endoprosthesis 
with an angle between the neck and dy-
aphiseal part of 10. This system for radial 
head replacements provides only two head 
diameters - 16 mm and 18mm, although it 
offers 13 different sizes of nails [], that does 
not correspond to many researches [23].  It is 
emphasized in our study that the prosthesis 
nail diameter should be in limits between 6.7 
and 9.8mm.  

Radial heal prosthesis by Corin Group 
PLC (Cirencester, United Kingdom) is made 
of cobalt-chromium-molybdenum alloy, nail 
is covered by double porous layer of HA and 
titanium.  The system offers three sizes of a 
head, 18, 21 and 25 mm respectively, and 3 
sizes of nail [23].  

Module metal radial head prosthesis 
by rHead implant (Small Bone Innovations, 
Inc, Morrisville, Pennsylvania) provides fixa-
tion of a head on nail's side, ensuring, on au-
thors opinion, to simplify and decrease surgi-
cal wound.  "Recon's" version of radial head 
prosthesis is a bipolar prosthesis allows 
changing the angle of deflection of the head 
regards the neck up to 20.  Prostheses made 
of cobalt-chromium are covered by porous 
material.  Curvature angle of a nail is 12.  
There three sizes of heads are offered - 18, 21 
and 24mm, and 4 sizes of nails with two 
types of collars different in height [23]. Solar 
Radial Head (Srtyker, Kalamazoo, Michigan) 
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has cemented nail.  This system includes 2 
sizes of head and 5 sizes of nails [23]. Tornier 
(Saint-Ismier Cedex, France) provides several 
different prostheses.   

The most frequently used is the bipo-
lar radial head prosthesis CRF II was been 
offered by Jude over 20 years ago.  It is spe-
cific by the possibility of head's range of mo-
tion up to 35 degrees and 15 degrees of cur-
vature angle of a nail.  The prosthesis is made 
of cobalt-chromium.  There are two sizes of a 
head - 19 and 22mm, and  two cemented con-
ical nails 6.5mm and 8mm of diameter [18, 
19, 23].  Module radial head prosthesis by 
MoPyC (U.S.) with the head made of piro-
carbone, provides three sizes of head, 18, 20 
and 22mm, four sizes of cementless press-fit 
nails and curvature angle 15.  The module 
construction stipulates also 4 different necks.  
Wright Medical Technology, Inc (Arlington, 
Tennessee, U.S.) proposes two different radi-
al head implants [15, 23]. Swanson Titanium 
Radial Head Implant is a monoblock module 
endoprosthesis with 5 sizes of head, from 19 
to 23mm.  Nail diameter depends on diameter 
of the head.  Silicon Head is also proposed 
for application, despite of refusal by many 
surgeons from use thereof due to different 
complications.  Modular system Evolve 
(U.S.) includes 6 diameters of head - 18, 20, 
22, 24, 26 and 28 mm respectively, different 
in height - 11, 13 and 15mm; as well as 6 
sizes of nails, with standard neck and two 
extended necks - 2mm and 4mm [23].  
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Itamura et al [13] were among the first 
to emphasize the discrepancy between ana-
tomical characteristics of radial bone's prox-
imal part and the existing radial bone pros-
theses.  Having studied by computer tomog-
raphy the 22 elbow joints in different posi-
tions, he obtained the following results: the 
mean maximum diameter of radial bone head 
is 22.36 mm, Mean value of height of a radial 
head equals to 11,86mm.   

Beredjiklian [10] et al used MRI for 
study of morphological characteristics of ra-
dial bone's proximal part.  Is has been estab-
lished, that the minimal size of radial bone 
head made 22mm, and the maximum one - 
23mm on the level of articular surface of ra-
dial-elbow joint, and the mean height of a 
head made 12mm.   The research of 
Puchwein [23] discovered that the minimal 
size of radial head is 23.15mm in frontal and 
22.44 in sagittal plane.  Mean height of a 
head was 11.81 mm.  

Swieszkowski et al [9], using a coor-
dinate measuring machine Poli SKY II (Qual-
ity Control Technology Ltd, Nottingham, 
United Kingdom) and a software complex 
ProENGINEER (PTC, Needham, Massachu-
setts) studied 16 radial heads and obtained the 
mean value of diameter as 23.36±1.14mm. In 
another biometric study, Captier et al [14] 
measured 96 radial heads and received a 
mean diameter of radial bone in frontal plane 
as 21.66mm and 21.62mm in sagittal plane.  
Mean height of a radial head made 15.3 mm. 
Captier has also changed interrelation be-
tween the axis of radial neck and diaphysis of 
radial bone.  An axis between neck and di-
aphysis was in average 166.75. The authors 
[14] tried to define the form of radial bone 
head between maximum and minimum diam- 
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eters of radial head on different levels.   It 
has been defined that head of a radial bone 
doesn't have regular form on different levels. 

On 57% of changed levels radial head 
have ellipse-like shape, and on 43% - circular 
one.  The authors [14] connect the difference 
in form with adaptation of articular surfaces 
of a radial head and small humeral head at 
prosupination movements and flexions in 
elbow joint.   

Kang [24] et al analyzed X-ray images 
of 144 elbow joints in frontal plane in posi-
tion of full supination and in position of full 
pronation of forearm.  Mean age of patients 
was 54.3 y.o. (from 21 to 79 y.o.).  Mean 
values of the distance from articular surface 
of radial head to the radial tuberosity was 
10.6mm, mean diameter of radial head - 
22mm, width of radial joint - 8.9mm.  

Popovic et al [22], using computer 
tomography studied 51 proximal part of radi-
al bone and compared the received anthro-
pometric data with the sizes of prostheses, 
existing and widely used in clinical practice.  
The authors obtained the mean maximum 
diameter of radial head that made 22.8mm, 
and minimal one - 21.8mm. No correlation 
has been established between diameter of 
radial head and height thereof, as well as with 
the diameter of bone marrow channel. It, cor-
respondingly, requires application of module 
constructions for maximum replacement of a 
patient's anatomical features for each case.  
The authors [22] noted that heads of prosthe-
sis applied most frequently were of 22mm.  
Minimum intramedullary diameter was 
8.3±1.3mm, and the maximum one - 
9.3±1.5mm.  

King GJ et al. studied 28 fresh-frozen 
cadaver   preparations  of   proximal   forearm 
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[21] and discovered23 that the difference 
between the maximum and the minimum di-
ameters of radial head is in average 
1.7±0.7mm (from 0.12 to 3.27mm).  It is an 
argument in favor of an ellipse-like shape of a 
radial   head.  An   offset   from  axis of radial 
bone varies and equals in average 
4.2±2.5mm. It potentially approves that it is 
impossible to achieve ideal duplication of 
anatomy by standard monoblock prostheses.  
This fact, jointly with the absence of correla-
tion between diameters of radial head and 
bone marrow says for the module structure of 
the bipolar prostheses of radial head currently 
being designed.  Average diameter of radial 
head on the level of articular surface was 
19.21±1.58mm (from 15.82 to 21.83mm) in 
frontal plane and 18.62±1.78mm (from 15.48 
to 22.21mm) in sagittal plane.  Mean diame-
ter of radial bone head in the widest part 
made 23.15±1.94mm (from 19.45 to 
26.49mm) in frontal plane and 
22.44±1.73mm (from 19.64±25.44mm) in 
sagittal plane.   

Thus, it is worth to mention that, irre-
spective of reasonable amount of studies de-
voted to anthropometry of radial head's prox-
imal part, the data vary and are difficult to 
compare due to different methods of study 
and different starting point of parameters be-
ing studied.  The received data of anthropo-
metric parameters of a radial bone's proximal 
part according to MRI information will be-
come the basis for development of a new 
construction of a radial head prosthesis. 
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Conclusions 
1. Comparison of the obtained results 

of MRI anthropometry of a radial bone in 
proximal part and the sizes, both existing and 
available for implantation, of radial head 
prostheses, demonstrated some discrepancies 
which fact is apparently connected with dif-
ferent methods of measuring.   

2. Analysis of the obtained parame-
ters, namely diameter and height of a radial 
head allow us to stop with three variants of 
head sizes - 20mm, 22mm and 24mm. Height 
of head of the prosthesis could vary from 
7mm to 11 mm.   

3. The obtained values of bone mar-
row canal diameter allow us to stop with two 
diameters of stem of the prosthesis - 7mm 
and 9mm.  The total length of complex radial 
head prosthesis should be in margins from 40 
to 46mm.  

4. Radius of articular surface curva-
ture is accepted as 24mm; this size is proper 
and enough for endoprosthesis with "float-
ing" head.  The shape of stem of the prosthe-
sis could be straight and curved, but in all 
cases it must be conical due to decrease of 
bone marrow canal from bone's head towards 
diaphysis.  

5. According to the results by differ-
ent authors and literature sources, the most 
frequently used diameter of head of endo-
prosthesis is equal to 22mm.  

6. Analysis of literature sources evi-
dences that different structures of radial head 
prostheses offered for clinical use have sized 
equal to the same obtained in our study.  In-
asmuch some of existing radial head implants 
do not correspond the available data of ana-
tomic studies of the radial bone's proximal 
part. 
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STUDY OF ANTHROPOMETRIC PARAMETERS OF THE PROXIMAL  
PART OF THE RADIUS USING MAGNETIC RESONANCE IMAGING 

Boiko I.V., Shcherbakov D.E., Morgun .V., Makarov V.B. 
Summary. The authors present the results of anthropometric studies various parame-

ters of proximal radial bone, performed in 31 patients in the magnetic resonance tomography 
Toshiba Vantage (1,5 Tesla) to justify the size of the new design of the radial head prosthesis. 
The average age of patients was 55 years (29-82 years). On the basis of the study the authors 
proposed a modular design of the radial head prosthesis with a "floating head", provided with 
three diameters - 20 mm, 22 mm and 24 mm, as well as sizes of height from 7 to 11 mm. The 
radius of curvature of the joint cavity of the head, one for all sizes of heads selected - 24 mm. 
Tapered leg prosthesis, the axis of which may be either straight or curved, it is proposed to 
carry out in two sizes - 7 mm and 9 mm. The length of the endoprosthesis assembly should be 
in the range 40-46 mm. 

Key words: radial head, floating radial head implant, anthropometric parameters of 
radius. 
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