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ABSTRACT

Introduction: Radius is a lateral bone of forearm. Its proximal end forms a part of elbow joint and 
superior radioulnar joint. Knowledge of the shape and size of radial head is essential for construction 
of radial head prosthesis. The objective of this study is to study the morphology of head of human 
dry radii.

Methods: A descriptive cross-sectional study was conducted in human dry radii in the dissection hall 
of Nepalese Army Institute of Health Sciences, Sanobharyang, Kathmandu, Nepal from September 
to October 2019. Ethical approval was taken. Altogether, 68 dry bones were enrolled in the study by 
convenience sampling method. Radial head was studied in respect to anteroposterior and transverse 
diameter, height at medial and distal end and shape. Mean and standard deviations of the parameters 
were obtained by using Statistical Package for Social Sciences version 20.

Results: Mean height of radial head at medial and lateral end was 0.91 cm and 0.76 cm respectively.  
Mean anteroposterior and transverse diameter of radial head were 2.09 cm and 2.02 cm respectively. 
Most common shape of radial head in this study was circular in 40 (59%) radii followed by elliptical 
in 23 (34%). Mean depth of the superior articular facet of the radial head was 0.19 mm.

Conclusions: The most common shape of radial head is elliptical but it was found to be circular in 
this study. This study will be useful for orthopedic surgeons in making prosthesis of radial head.
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INTRODUCTION

Radius is a lateral bone of forearm. It has proximal and 
distal ends and a shaft. Proximal end includes head, 
neck and tuberosity. Proximal end forms a part of elbow 
joint and superior radioulanr joint. Humero-radial joint 
permits flexion and extension movements at elbow joint 
and superior radioulnar joint permits supination and 
pronation movements of forearm. That’s why proximal 
end of radius is very important clinically.1

The incidence of radial head fractures constitutes 
about 1.5% to 4 % of all adult fractures and they 
are responsible for one-third of all elbow fractures.2,3 

Comminuted radial head fractures with elbow 
instability can be treated well with a modular radial 

head prosthesis.4 Knowledge of the shape and size of 
radial head is essential for construction of radial head  
prosthesis that is anatomically and biomechanically 
correct.5

The aim of the study was to study the morphology of 
head of human dry radii.

METHODS

A descriptive cross-sectional study conducted in the 
dissection hall of Department of Anatomy, Nepalese 
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Army Institute of Health Sciences, Sanobhyrang, 
Kathmandu, Nepal from September 2019 to October 
2019 after obtaining ethical clearance from Institutional 
Review Committee of Nepalese Army Institute of 
Health Sciences (Ref No- 245). Study was conducted 
on Nepalese human dry radii of both sides present in 
the dissection hall of Nepalese army Institute of Health 
Sciences. Properly ossified radii without fracture and 
any structural abnormities were included in the study. 
Convenience sampling technique was used to collect 
data. Sample size was calculated using the formula; 

n =Z2 x SD2/ e2

= (1.96)2x (0.21)2/(0.05)2

= 67.76

≈ 68

Where, 

n= sample size

Z= 1.96 at 95 % confidence interval 

SD= standard deviation (0.19) (Gupta C et al 2015)6

e = margin of error, 5%

Following parameters of the head of radius were 
measured;

	Height of radial head in medial (MH) and lateral (LH) 
sides The medial and lateral height of the radial 
head was measured as the distance between the 
radial lip and the head–neck border

	Anteroposterior diameter (APD) and transverse 
diameters (TD) of the radial head

	Depth of Superior Articular Facet (D): scale put over 
the radial head touching most prominent anterior 
and posterior rim of radial head and depth in centre 
was measured 

All these measurements were taken with the help of 
digital vernier caliper of accuracy of 0.01mm. Shape 
of radial head was observed by visual method and 
classified as circular, elliptical and irregular. All the 
observations were recorded and tabulated. The data was 
analyzed with the help of SPSS version 20 software. 
The descriptive data analysis was done to find mean 
and standard deviation of different parameters of radial 
head.

RESULTS 

Among 44 human dry radii, 22 were of right side and 22 
were of left side. Mean height of radial head at medial 

and lateral end were 0.91cm and 0.76cm respectively.  
Mean anteroposterior and transverse diameter of radial 
head were 2.09cm and 2.02cm respectively. Mean 
depth of the  superior articular facet of the radial head 
was 0.19mm with maximum of 0.29mm and minimum 
of 0.04cm depth. The mean, standard deviation and 
range of different parameters of radial head is given 
(Table 1).

Table 1. Various parameters of radial head.

Para- 
meters 

Minimum 
(cm)

Maximum 
(cm)

Mean 
(cm)

Std. 
Deviation

MH 0.59 1.19 0.91 0.13

LH 0.52 0.93 0.76 0.09

APD 1.75 2.60 2.09 0.18

TD 1.61 2.42 2.026 0.17

D 0.12 0.29 0.19 0.04

MH: Medial Height, LH: Lateral Height, APD: 
Anteroposterior Diameter, TD: Transverse Diameter, D: 
Depth of superior articular facet

Mean and standard deviations of the different parameters 
of radial head of right and left side are shown (Figure 1).

Figure 1. Values of different parameters of radial 
head in right and left side. 

Most common shape of radial head in this study was 
circular in 40 (59%) radii followed by elliptical in 23 
(34%) (Figure 2).

Figure 2. Distrubution of pattern of radical head.
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DISCUSSION

Operative treatment of displaced and comminuted radial 
head fractures requires internal fixation with plates 
and screws or replacement with radial head prosthesis 
when the fracture is unreconstructable. In unstable 
elbow fractures, accurate implant size is a significant 
factor to prevent subluxation of the radial head.6

In this study, mean anteroposterior and transverse 
diameter of the radial head was 2.09 cm and 2.02 
cm respectively. These findings are supported by the 
findings of Captier G et al. in which anteroposterior and 
transverse diameter of the radial head was 2.16 cm and 
2.10 cm respectively.7 These values are slightly lesser 
that is 1.91 cm and 1.85 cm in the study conducted by 
Gupta C et al.5 Captier et al. also found that the radial 
head was elliptical in 57% of cases and circular in 43% 
of cases, but in this study the most common shape was 
circular in 59% of cases, oval in 34% and irregular in 
7% of cases. They also found that biomechanics of the 
circular shape and elliptical shape are different, involving 
an adaptation of the angle between the neck and the 
radial diaphysis. This modification must be taken into 
concern in the design of radial head prosthesis.6

Puchwein et al. also found the mean radial head 
length on medial and lateral sides as 1.17 and 1.18 
cm, respectively, while this study showed the values 
as 0.91 and 0.76 cm, respectively.7 These values are 
exact to the values obtained by Gupta C et al.5 These 
values are less than those reported by Puchwein et al, 
which may be because they measured the values on 
CT scan but this study and the study by Gupta C et 
al. were done on dry bones.5,7 Swieszkowski et al. and 
Gupta C et al. found the mean depth of articular facet 
as 0.19 cm, and this study also showed similar value 
(0.19 cm).5,8

This study couldn’t be supplemented by imaging 
techniques. This is the limitation of this study.

CONCLUSIONS

The most common shape of radial head is elliptical but 
it was found to be circular in this study. This study will 
be useful for orthopedic surgeons in making prosthesis 
of radial head.

Conflict of Interest: None.

REFERENCES 

1.	 Standring S, Gray H. Gray’s anatomy: the anatomical basis of 
clinical practice. 41st ed. Borley N R. Philadelphia: Elsevier 
Limited; 2016. 839-40. [Full Text]  

2.	   Pappas N, Bernstein J. Fractures in Brief:Radial Head Fractures. 
Clin Orthop Relat Res.  2010 March;468(3):914–6. [PubMed | 
Full Text | DOI]

3.	 Kovar FM, Jaindl M, Thalhammer. Incidence and analysis 
of radial head and neck fractures.  World J Orthop. 2013 
April;4(2):80–4. [PubMed | Full Text | DOI]

4.	 Carità E, Donadelli A, Cugola L, Perazzini P. Radial head 
prosthesis: results overview.  Musculoskelet Surg. 2017 
December;101(Suppl 2):197–204. [PubMed | Full Text | DOI]

5.	 Gupta C, Kalthur SG, Malsawmzuali JC, D’souza AS. A 
morphological and morphometric study of proximal and 
distal ends of dry radii with its clinical implications. Biomed 
J. 2015;38:323–8. [PubMed | DOI] 

6.	 Captier G, Canovas F, Mercier N, Thomas E, Bonnel F. 
Biometry of the radial head: biomechanical implications 
in pronation and supination. Surg Radiol Anat. 2002 
Dec;24(5):295-301. [PubMed | Full Text | DOI]

7.	 Puchwein P, Heidari N, Dorr K, Struger L, Pichler W. 
Computeraided Analysis of Radial Head Morphometry 
Orthopedics. 2013;36(1):e51e7.   [PubMed | Full Text | DOI]

8.	 Swieszkowski W, Skalski K, Pomianowski S, Kedzior K. The 
anatomic features of the radial head and their implication for 
prosthesis design. Clin Biomech (Bristol, Avon). 2001 Dec;16 
(10):8807. [PubMed | Full Text | DOI]

Kadel et al. Study of  the Head of  Human Dry Radii in a Medical College of  Nepal: A Descriptive-cross Sectional Study

© The Author(s) 2018. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are 
included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative 
Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit 
http://creativecommons.org/licenses/by/4.0/

https://books.google.com.np/books?id=b7FVCgAAQBAJ&dq=grays+anatomy+41+edition&hl=en&sa=X&ved=0ahUKEwjG3IOb4OHlAhXW4XMBHfODDbEQ6AEIPDAD
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2816766/
http://insights.ovid.com/pubmed?pmid=19967474
https://dx.doi.org/10.1007%2Fs11999-009-1183-1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3631956/
https://www.wjgnet.com/2218-5836/full/v4/i2/80.htm
http://dx.doi.org/10.5312/wjo.v4.i2.80
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5698399/
https://rd.springer.com/article/10.1007/s12306-017-0492-x
https://dx.doi.org/10.1007%2Fs12306-017-0492-x
https://www.ncbi.nlm.nih.gov/pubmed/25673172
https://doi.org/10.4103/2319-4170.151033
https://www.ncbi.nlm.nih.gov/pubmed/12497220
https://rd.springer.com/article/10.1007/s00276-002-0059-9
https://doi.org/10.1007/s00276-002-0059-9
https://www.ncbi.nlm.nih.gov/pubmed/23276352
https://www.healio.com/doiresolver?doi=10.3928/01477447-20121217-18
https://doi.org/10.3928/01477447-20121217-18
https://www.ncbi.nlm.nih.gov/pubmed/11733125
https://linkinghub.elsevier.com/retrieve/pii/S0268003301000754
https://doi.org/10.1016/S0268-0033(01)00075-4

