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ABSTRACT Identification of a human being is an important aspect while dealing with medical cases. Age determination is 
an integral part of identification. Joints in upper limb like Shoulder joint help in identifying individuals at their 

age of majority. Radiology is a method of investigating not only in medical cases as therapeutic but also as an investigative aid in medi-
colegal cases.

Introduction:
Radiology is defined as that special branch of medicine em-
ploying ionizing radiant energy in the diagnosis and treatment 
of disease. Forensic radiology comprises of the performance, 
interpretation, and reportage of those radiological examinations 
and procedures that have to do with court and law.1 Identifi-
cation plays a major role in cases of medicolegal cases, mass 
disasters, putrefied bodies etc. Among the various factors used 
for identification, age is one of the main factor. Age of an indi-
vidual can be determined based on the epiphysis fusion of the 
bones. This fusion ages vary from community to community 
and India being a country of diversity, setting a specific age for 
all would be difficult. This study aims to find the normal age of 
ossification centers in the Rajasthan population.

Aims and Objectives
Estimating the age of fusion of ossification centers at shoul-
der joint

Material and Method
The research study was conducted at a tertiary care hospi-
tal, Udaipur, Rajasthan. Ethical clearance was taken from 
the institutional ethical committee and Informed consent 
was taken from the volunteers.

The sample size was 100.

Inclusion criteria:
•	 Apparently healthy compliant individuals
•	 Age group 12 to 18 years
•	 Individuals with school certificate or birth certificate
 
Exclusion criteria:
•	 Malnourished individuals
•	 Individuals with developmental abnormality
 
X-rays of shoulder joint of the compliant volunteers was taken 
at the department of radiology. In our study, the designations of 
stages used by McKern & Stewart (1957) were adapted to pro-
duce the staging method as outlined below 2: 

F0 – Non–union, 

F1 – Active Union 

F2 – Complete Union  

Results and Observations:
Our study revealed that the 

Complete fusion of Coracoid base was seen at the age of 13 to 
14 years, 

Complete fusion of Acromion was seen at the age of 15 to 16 
years,

Complete fusion of conjoint epiphysis of humerus (proximal end)
was seen at the age of 16 to 17 years, as depicted in the follow-
ing table no 1.

Table 1: Co-relation of age vs stage of fusion of epiphy-
seal centers

Age in years

12-13 13-
14

14-
15

15-
16

16-
17

17-
18

Stages 
of 
Fusion

Coracoid base of 
scapula F1 F2 F2 F2 F2 F2

Acromion of 
scapula F0 F1 F1 F2 F2 F2

Conjoint 
epiphysis of 
Humerus

F0 F1 F1 F1 F2 F2

 
The table shows that at the age of 12 to 13 both acromion and 
conjoint epiphysis had not fused but after the age of 13 both the 
centers showed the start of union. The acromion fused completely 
by the age of 15 to 16 while the conjoint epiphysis fused a year 
later between 16 to 17 years.

Discussion:
Identification of an individual is based on several factors, like 
gender, age, stature etc. Identification of age by radiological 
method is a fine method with record maintenance. Studies have 
been done for age determination using radiological method of 
joints like elbow, wrist and hip joint. Study of shoulder joint is 
comparatively very less. Shoulder joint helps in determining age 
between 14 to 18 years and has medicolegal significance espe-
cially in criminal liability cases. The study of bone union has 
been considered as a reasonable scientific and accepted method 
for estimation of age by the judiciary courts worldwide.3 Zydek 
et al. in his study on the upper end of the humerus opined that 
due to lack of statistical correlation between chronological age 
and atrophy of the spongy structure within the upper end of the 
humerus, the assessment of humerus structure should be omitted 
in age estimation.4 A recent study by Wachholz L et al and Walk-
er R et al have opined about reliability of bone age estimation 
based on radiographic evaluation of proximal end of humerus, 
which is in contrary to zydek’s study.5,6

Our study showed that the complete fusion of coracoid 
base of scapula is between 13 to 14 years, which is contrary 
to the result showed by the saini et al.7 Our study showed 
that complete fusion of acromion of scapula is between 15 
to 16 years, contrary to the study by the saini et al.7

Our study showed that the complete fusion of humerus 
(proximal end) is between 16 to 17 years which is similar 
to the results of studies by Anil agarwal and Memon et al 
while study by Erol et al. has showed contrary results with 
the age of fusion more than 18 years.8,9,10 
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Limitations of study: 
Very sparse study have been done on age by shoulder joint 
using radiological investigation, hence more work has to be 
done based on gender and geographical distribution.

Acknowledgements:
My heartfelt gratitude to the volunteers for their support 
and Pacific Institute of Medical Science hospital

References:
1.	 Brogdon, B. G., 1998, Forensic Radiology, CRC Press, USA.
2.	 McKern TW, Stewart TD.  Skeletal Age Changes in Young American 

Males, Analysed from the Standpoint of Age Identification.  Natick, MA: 
Headquarters Quartermaster Research and Development Command, 
Technical Report EP-45; 1957.

3.	 Banerjee KK, Aggarwal BB. Estimation of Age from Epiphyseal Union at 
the wrist and ankle joints in the capital city of India. Forensic Sci Int. 
1998; 31-39.

4.	 Zydek L, Barzdo M, Meissner E, Berent J. Assessment of Bone Age Based 
on Morphometric Study of the Upper End of the Humerus. J Forensic 
Sci. 2011; 56: 1416-1423.

5.	 Wachholz L. O oznaczaniu wieku. Poland: Akademia Umiejetnos´ci. 
Krak w. 1894.

6.	 Walker R, Lovejoy O. Radiographic changes in the clavicle and proximal 
femur and their use in the determination of skeletal age at death. Am J 
Phys Anthropol 1985; 68: 67-68.

7.	 Saini O.P, Saini P.K, Gupta B M. Fixation Of 16 Years Of Age By 
Radiological Study Of Shoulder Joint (A Jaipur Based Study). JI-
AFM.2005:27(2):96-99.

8.	 Aggrawal A. and Busuttil A. Age estimation in the living. The police sur-
geon (Journal of the association of police surgeons) Jan 1991; 38: 33

9.	 Memon N, Memon M U, Memon K, Junejo H, Memon J. Radiological 
Indicators for Determination of Age of Consent and Criminal Responsi-
bility. Journal of Liaquat University of Medical & Health Sciences. 2012; 
11: 64

10.	 Erol OB, Bayramoglu Z, Ertem F, Sharifov R, Yılmaz R and Yekeler E. 
Forensic Age Estimation According to Fusion of Proximal Humeral 
Epiphysis in 1367 Living Turkish Subjects’ Radiographs; A Preliminary 
Study. Austin J Forensic Sci Criminol. 2016; 3(2): 1050.

Conflict of Interest: None

Funding: Self-funded


