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ABSTRACT 

Background: Age estimation can be a critical part of Forensic investigations. The age 

has to be determined not only for identification purposes but also for various civil and 

criminal purposes. Age at which the epiphysis of bones fuse varies depending on health, 

hereditary, nutritional, endocrine and environmental factors affecting the people of the 

different regions, it cannot be reasonably expected to formulate a uniform standard for 

the appearance and fusion of the epiphyseal centres. The present study is an effort to 

estimate age among males and females by studying X-ray of distal end of radius and 

ulna. The age at which complete fusion was seen at distal end of radius and ulna among 

males and females is noted with help of data obtained in the present series.  

Materials& Methods: A hospital based prospective study done on 200 cases (100 males 

and 100 females) in the age group of 15 to 21 years at orthopedic surgery department 

and Radiology department at GMC Baramullah, Kashmir, India during period between 

December 2020 to January 2022. They were selected by random sampling and 

confirming the age by birth certificate, ration card, passport or matriculation certificate 

whosoever came for x-ray. The Chronological Age of each subject was calculated using 

information on the certificate received for proof of Birth date. The purpose was 

explained to the subjects and written informed consent was obtained for the x-ray. X-

ray of wrist joint showing lower end of Radius and Ulna in AP position were taken in all 

subjects. 

Results: Among males & females no fusion was seen at distal end of radius & ulna 

before the age group of 17-18 years & 16-17 years respectively. 100% of males showed 

Degree 3 (complete fusion) at the distal end of radius & ulna after the age group of 18-

19 years. 100% of females showed Degree 3 (complete fusion) at the distal end of radius 

after the age group of 17-18 years & distal end of ulna after the age group of 18-19 

years. 

Conclusion: We concluded that complete fusion of distal end of radius and ulna occurs 

at almost same time in males after the age group of 18-19 years. On the other hand, 

complete fusion of distal end of radius and ulna occurs at different time in females. In 

females distal end of radius fuses completely at the age group of 17-18 years which is 
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early as compared to fusion of ulna at distal end. As distal end of the ulna completely 

fuses at the age group of 18-19 years which is later then the fusion of radius. 

Keywords: Fusion, Age estimation, Distal end of Radius, Distal end of ulna. 

 

INTRODUCTION 

Age estimation can be critical part of Forensic investigations. Unfortunately, age 

determination is also one of the most difficult aspects of the investigations of death of a 

skeletonised individual. Community relies on medico legal experts for justice on this issue. If 

proper age is not given, it is injustice to the public and profession. The age has to be 

determined not only for identification purpose but also for various civil and criminal 

purposes. Different types of age groups (gestational age, infancy to puberty, puberty to 

adulthood and adulthood to old age) are generally considered for age estimation.
1 

Age being one of the primary characteristics in establishing the identity of the individual, its 

estimation becomes an important task for Forensic expert especially in developing countries 

where birth records are not well maintained.
2 

Identification of both the living and the dead is of paramount importance for variety of 

reasons in Forensic practice routinely. Identification of an individual either living or dead is 

usually carried out by the police. However, where medical expertise is needed for elucidation 

of disputed facts, a medical man may be consulted.
3 

There are several criteria’s which are used for identification. One such criterion is the 

determination of age of an individual. Determination of age of a person is a common problem 

that demands Forensic expertise and is an important criterion in the establishment of identity 

of an individual.
4 

Opinion regarding age of an individual may be required in variety of medico legal cases. The 

cases where a Forensic expert may be called upon to give opinion regarding age includes 

infanticide, criminal responsibility, kidnapping, eligibility for employment, rape, judicial 

punishments, marriage contract, attainment of majority, criminal abortion, senior citizen 

concession, old age pensions etc.
2 

Scientifically, the universally accepted methods of estimating age in living person are 

following-Clinical assessment of age from examination for signs of development and ageing, 

which involves the following parametersPhysical development like height, weight, general 

configuration and build of body, Secondary sexual characters like appearance of axillary and 

pubic hair, development of breast and menarche (in females) and development of external 

genitalia and erection (in males).Clinical examination of teeth for eruption in case of doubt, 

one can resort to radiological observation of the calcification of the roots of the third molar 

teeth, also known as wisdom teeth. Radiological examination of the condition of diaphyseo-

epiphyseal union of long bones, which form the six main joints of extremities namely, 

shoulder, elbow, wrist, knee, ankle and hip. The diaphyseo-epiphyseal union is universally 

present in all individuals and therefore may be taken as legally acceptable indicator of age. 

General physical examination gives an approximate estimation of age. The method can’t be 

applied in cases where complete features are not available due to mutilation of bodies for any 

reason. Therefore, this method can’t be considered as appropriate and reliable.
4
 

Estimation of age from epiphyseal union of long bones is also possible in dead and 

decomposed bodies, as the bones resist putrefaction and mutilation for long time. Ossification 

and the union of epiphyses gives relatively reliable results with less minimal error and is 

therefore more appropriate and acceptable to both medical and legal personnel. 

Forensic identity is the subdivision of Forensic medicine that comprises of matter concerning 

personal identity. Identity or identification is defined as the determination of the individuality 

of a person alive or dead, depending upon certain physical characteristics.
5 
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Age at which the epiphysis of bones fuse varies depending on health, hereditary, nutritional, 

endocrine and environmental factors affecting the people of the different regions, it cannot be 

reasonably expected to formulate a uniform standard for the appearance and fusion of the 

epiphyseal centres.
6 

The racial and regional variations in development and growth of persons do exist in different 

parts of world so as in India, due to variations in climatic, dietetic, hereditary and other 

factors.
7
India is a vast country with diversity in social customs, multiple religions, dietary 

habits and variations in climaticconditions.From investigations carried out in certain 

provinces, it has been concluded that the age at which the union of epiphysis takes place in 

Indians is about 2-3 years in advance of the age incidence in Europeans and that the 

epiphyseal union occur in female occur somewhat earlier than in males.
7
 

It is therefore not wise to use various scientific standards and formulae to apply from one 

place to the other place. Considerably appropriate and reliable method to drive uniform 

standards and formulae, which can be applied to the population all over country, is to study 

the mixed population.  Correlation with degree of ossification has not been studied in 

majority of authors. As the ossification is a process requiring 1-2 years to complete, its 

correlation with the stage of ossification can be helpful in the estimation of age more 

accurately and in a narrow range. 

So it becomes necessary to use some objective method of age determination. Ages of 

appearance and union of epiphyses with diaphysis, considered to be a reliable guide. The 

process of appearance and union of ossification centres has a fairly definite sequence and 

time that makes it reliable age indicator.
5
The traditional methods that had been used to 

determine age are often not accurate. Hence, there is growing demand for automated methods 

for determining an individual age with more accurate results. The present study is an effort to 

estimate age among males and females by studying X-ray of distal end of radius and ulna. 

The age at which complete fusion was seen at distal end of radius and ulna among males and 

females is noted with help of data obtained in the present series.  

 

MATERIALS& METHODS 

A hospital based prospective study done on 200 cases (100 males and 100 females) in the age 

group of 15 to 21 years at orthopedic surgery department and Radiology department at GMC 

Baramullah, Kashmir, India during period between December 2020 to January 2022. They 

were selected by random sampling and confirming the age by birth certificate, ration card, 

passport or matriculation certificate whosoever came for x-ray. All cases were studied 

following the inclusion and exclusion criteria.  

 

INCLUSION CRITERIA 

 Individuals of age between 15 to 21 years. 

 Individuals with age proof in the form of either birth certificate, ration card, passport or 

matriculation certificate. 

 

EXCLUSION CRITERIA 

 Individuals without proof of birth record. 

 Individuals below 15 years and above 21 years. 

 Individuals with musculo-skeletal disorder, fractures at the joint, nutritional disorders and 

chronic illness. 

 

METHOD OF COLLECTION OF DATA 
The subjects were asked for the copy of any one proof of Birth Date like Birth Certificate, 

Ration Card, Matriculation Certificate or Passport. The Chronological Age of each subject 
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was calculated using information on the certificate received for proof of Birth date. The 

purpose was explained to the subjects and written informed consent was obtained for the x-

ray. X-ray of wrist joint showing lower end of Radius and Ulna in AP position were taken in 

all subjects. After written informed consent X-Ray of the left wrist AP View (exposure 

<0.001mSv per film, which is approximately comparable time of natural background 

radiation exposure <3hours) were taken out. Data was compiled and analyzed using SPSS 

version 22.0 software.  

Radiographs of all subjects were studied and age was estimated by criteria of union as 

follows: 
8
 

Degree 0: A dark radiolucent line seen throughout the length of the epiphyseal and 

metaphyseal joining surfaces (Union not yet commenced) 

Degree 1: Radio-opaque area is seen in the middle or on either side of the epiphyseal and 

metaphyseal joining surfaces (Union commenced) 

Degree 2: Radio-opaque area is more than half of the epiphyseal and metaphyseal joining 

surfaces (Union incomplete) 

Degree 3: Radio-opaque area is seen in the entire length of the epiphyseal and metaphyseal 

joining surfaces (Union Complete). 

Table 1: Radiographic assessment of distal end of radius in males in different age 

groups 

Age group 

(years) 

Males 

(N=100) 

Degree 0 Degree 1 Degree 2 Degree 3 

15-16 10 4 (40%) 4 (40%) 2 (20%) 0 (0%) 

16-17 10 2 (20%) 4 (40%) 4 (40%) 0 (0%) 

17-18 30 0 (0%) 2 (6.7%) 13 (43.4%) 15 (50%) 

18-19 20 0 (0%) 0 (0%) 0 (0%) 20 (100%) 

19-20 10 0 (0%) 0 (0%) 0 (0%) 10 (100%) 

20-21 20 0 (0%) 0 (0%) 0 (0%) 20 (100%) 

Total 100 6 (6%) 10 (10%) 19 (19%) 65 (65%) 

Χ
2 

test, p-value 21.3 (P<0.05*) 18.2 (P<0.05*) 17.7 (P<0.05*) 18.4 (P<0.05*) 

 

Table 2: Radiographic assessment of distal end of radius in Females in different age 

groups 

Age group 

(years) 

Females 

(N=100) 

Degree 0 Degree 1 Degree 2 Degree 3 

15-16 10 3 (30%) 2 (20%) 5 (50%) 0 (0%) 

16-17 10 0 (0%) 3 (30%) 5 (50%) 2 (20%) 

17-18 25 0 (0%) 0 (0%) 0 (0%) 25 (100%) 

18-19 25 0 (0%) 0 (0%) 0 (0%) 25 (100%) 

19-20 20 0 (0%) 0 (0%) 0 (0%) 20 (100%) 

20-21 10 0 (0%) 0 (0%) 0 (0%) 10 (100%) 

Total 100 3 (3%) 5 (5%) 10 (10%) 82 (82%) 

Χ
2 

test, p-value 21.4 (P<0.05*) 17.4 (P<0.05*) 29.3 (P<0.05*) 13.7 (P<0.05*) 

 

Table 3: Radiographic assessment of distal end of Ulna in males in different age groups 

Age group 

(years) 

Males 

(N=100) 

Degree 0 Degree 1 Degree 2 Degree 3 

15-16 10 3 (30%) 4 (40%) 3 (30%) 0 (0%) 

16-17 10 3 (30%) 3 (30%) 4 (40%) 0 (0%) 

17-18 30 0 (0%) 5 (16.67%) 11 (36.67%) 14 (46.67%) 
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18-19 20 0 (0%) 0 (0%) 0 (0%) 20 (100%) 

19-20 10 0 (0%) 0 (0%) 0 (0%) 10 (100%) 

20-21 20 0 (0%) 0 (0%) 0 (0%) 20 (100%) 

Total 100 6 (6%) 12 (12%) 18 (18%) 64 (64%) 

Χ
2 

test, p-value 19.6 (P<0.05*) 13.2 (P<0.05*) 15.8 (P<0.05*) 18.8 (P<0.05*) 

 

Table 4: Radiographic assessment of distal end of Ulna in Females in different age 

groups 

Age group 

(years) 

Females 

(N=100) 

Degree 0 Degree 1 Degree 2 Degree 3 

15-16 10 4 (40%) 3 (30%) 3 (30%) 0 (0%) 

16-17 10 1 (10%) 2 (20%) 4 (40%) 3 (30%) 

17-18 25 0 (0%) 0 (0%) 5 (20%) 20 (80%) 

18-19 25 0 (0%) 0 (0%) 0 (0%) 25 (100%) 

19-20 20 0 (0%) 0 (0%) 0 (0%) 20 (100%) 

20-21 10 0 (0%) 0 (0%) 0 (0%) 10 (100%) 

Total 100 5 (5%) 5 (5%) 12 (12%) 78 (78%) 

Χ
2 

test, p-value 22.0 (P<0.05*) 17.4 (P<0.05*) 14.5 (P<0.05*) 11.8 (P<0.05*) 

 

Table 5: No. of males and females showing union complete at distal end radius & Ulna 

in different age group 

Age group 

(years) 

Distal end Radius Distal end Ulna 

Male Female Male Female 

15-16 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

16-17 0 (0%) 2 (20%) 0 (0%) 3 (30%) 

17-18 15 (50%) 25 (100%) 14 (46.67%) 20 (80%) 

18-19 20 (100%) 25 (100%) 20 (100%) 25 (100%) 

19-20 10 (100%) 20 (100%) 10 (100%) 20 (100%) 

20-21 20 (100%) 10 (100%) 20 (100%) 10 (100%) 

Total 65 (65%) 82 (82%) 64 (64%) 78 (78%) 

 

RESULTS 

FUSION OF DISTAL END OF RADIUS IN MALES (TABLE 1) 

Among the age group of 15-16 only 4 out of 10 males and among the age group of 16-17 

years 2 out of 10 males showed Degree 0 (union not yet commenced) at the distal end of 

radius on X-ray.   

Our study showed that the age group of 15-16 years, 16-17 years and 17-18 years, 4 out of 

10, 4 out of 10 and 2 out of 30 males showed Degree 1 at the distal end of radius respectively. 

Whereas, degree 0 and degree 1 was not seen in X-ray films of distal end of radius of males 

after the age of 17-18 years.  

43.4% of males in the age group of 17-18 years show incomplete union (degree 2) of distal 

end of radius on X-ray. Whereas 40% and 20% of males in the age group of 16-17 years and 

15-16 years of age respectively, showed incomplete union of distal end of radius. 

In the present study in the age group of 17-18, 15 out of 30 males (50%) showed Degree 3 on 

X ray. From the age group of 18-19 years 100% of males showed Degree 3 on X-ray of distal 

end of radius. No male showed Degree 3 on X-ray of distal end of radius before the age of 

17-18 years. 
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FUSION OF DISTAL END OF RADIUS IN FEMALES (TABLE 2) 

Among the age group of 15-16 only 3 out of 10 females showed Degree 0 (union not yet 

commenced) at the distal end of radius on X-ray. Whereas, no female showed Degree 0 on X-

ray of distal end of radius from the age group of 16-17 years.  

Our study showed that the age group of 15-16 years and 16-17 years, 2 out of 10, 3 out of 10 

females showed Degree 1 at the distal end of radius respectively. Degree 1 was not seen in X-

ray films of distal end of radius of females after the age group of 16-17 years. 

According, to this study, 50% of females in the age group of 15-16 and 16-17 years of age 

group show incomplete union (degree 2) of distal end of radius on X-ray. Whereas no female 

after the age group of 16-17 years showed incomplete union of distal end of radius.  

In the present study in the age group of 16-17, 2 out of 10 females (20%) showed Degree 3 

on X ray. From the age group of 17-18 years 100% of females showed Degree 3 on X-ray of 

distal end of radius. No female showed Degree 3 on X-ray of distal end of radius before the 

age of 16-17 years. 

 

FUSION OF DISTAL END OF ULNA IN MALES 

Our study shows that among the age group of 15-16 years and 16-17 years only 3 out of 10 

males showed Degree 0 (union not yet commenced) at the distal end of ulna on X-ray.  None 

of the males showed Degree 0 on X-ray of distal end of ulna after the age group of 16-17 

years.  

The age group of 15-16 years, 16-17 years and 17-18 years, 4 out of 10, 3 out of 10 and 5 out 

of 30 males showed Degree 1 at the distal end of ulna respectively. Degree 1 was not seen in 

X-ray films of distal end of ulna of males after the age group of 17-18 years 

According to our study, 30%, 40% and 36.6% of males in the age group of 15-16, 16-17 and 

17-18 years of age group show incomplete union (degree 2) of distal end of ulna on X-ray 

respectively. Whereas no male after the age group of 17-18 years showed incomplete union 

of distal end of ulna. 

In the present study in the age group of 17-18 years, 14 out of 30 males (46.67%) showed 

Degree 3 on X-ray. From the age group of 18-19 years 100% of males showed Degree 3 on 

X-ray of distal end of ulna. No male showed Degree 3 on X-ray of distal end of ulna before 

the age of 17-18 years. 

 

FUSION OF DISTAL END OF ULNA IN FEMALES 

Our study shows that among the age group of 15-16 years and 16-17 years only 4 out of 10 

and 1 out of 10 females showed Degree 0 (union not yet commenced) at the distal end of ulna 

on X-ray respectively. None of the females showed Degree 0 on X-ray of distal end of ulna 

after the age group of 16-17 years. 

The age group of 15-16 years and 16-17 years, 3 out of 10 and 2 out of 10 females showed 

Degree 1 at the distal end of ulna respectively. Degree 1 was not seen in X-ray films of distal 

end of ulna of males after the age group of 16-17 years. 

According to our study, 30%, 40% and 20% of females in the age group of 15-16, 16-17 and 

17-18 years of age group show incomplete union (degree 2) of distal end of ulna on X-ray 

respectively. Whereas no female after the age group of 17-18 years showed incomplete union 

of distal end of ulna. 

In the present study in the age group of 17-18 years, 20 out of 25 females (80%) showed 

Degree 3 on X-ray of distal end of ulna. From the age group of 18-19 years 100% of females 

showed Degree 3 on X-ray of distal end of ulna. No female showed Degree 3 on X-ray of 

distal end of ulna before the age of 17-18 years. 

Our study shows that complete union of distal end of radius in male were occurred in 18-19 

years and females were occurred in 17-18 years of age. The complete union of distal end of 
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ulna in male were occurred in 18-19 years, among females complete union of distal end of 

ulna in the age group of 18-19 years but 80% showed Degree 3 in 17-18 years of age group 

(table 5). 

 

DISCUSSION 

Age determination is of a great concern for medico-legal purposes in today’s world. Since 

ancient time many authors have been working on age determination by different methods. 

Vaishnawa NK et al studied both males and females from the city of Jodhpur in the age group 

of 16-20 years. According to his study the complete epiphyseal fusion of lower end of radius 

occurs at age group of 17-18 years in both males and females. He also concluded that 

epiphyseal fusion of distal end of ulna occurs at 19-20 years in males and 18-19 years in 

females. As according to the present study, the lower end of both radius and ulna occurs at 

early age group of 17-18 years in females and 18-19 years in males. Thus, present study is 

comparable to his study for the age group of fusion of radius. But fusion of ulna occurs late 

according to his study which is not comparable to the present study.
9 

Loomba has given an age range of 20-21 years for the fusion of the lower end of both radius 

and ulna, based on his study on the subjects of the state of UP. This study is not at all 

comparable to the present study. According to this study the fusion of lower end of radius and 

ulna occurs in later age group whereas according to present study, the fusion of lower end of 

radius and ulna occurs at 17-18 years in females and 18-19 years in males which is much 

earlier than the age group given by Loomba.
10 

Based on his study on the subjects of the state of Rajasthan Kothari DR, gave an age range of 

18-19 years for males and 17-18 years for females for the fusion of both the lower end of 

radius and lower end of ulna which is similar to the present study. As according to present 

study the fusion of lower end of radius and ulna occurs at 17-18 years in females and 18-19 

years in males.
11 

When taking the values given by Banerjee KK and Aggarwal BBL, based on their study on 

the subjects of the state of Delhi for the fusion of the lower end of radius which was 19-20 

years for males and 18-19 years for females and the lower end of ulna which was 19-20 years 

for males and 18-19 years for females, according to present study the fusion of lower end of 

radius and ulna occurs one year earlier in both males and females as compared to study done 

in Delhi. The fusion of lower end of radius and ulna occurs at 17-18 years in females and 18-

19 years in males according to present study.
12 

Based on his study on the subjects of the city of Aurangabad Kangne gave an age range of 

17-18 years for the fusion of the lower end of radius and 16-17 years for the fusion of the 

lower end of ulna whereas according to present study the fusion of lower end of radius and 

ulna occurs at around same age group of 17-18 years in females and 18-19 years in males.
13 

The value given by Sheetal Jain, based on her study on the subjects of the city of Jaipur for 

the fusion of the lower end of radius was 18-20 years for males and 19-20 years for females 

and for the fusion of the lower end of ulna the age range given was 19-20 years for males and 

18-19 years for females. This study differs from the result of the present study. As according 

to the present study the lower end of radius and ulna occurs at early age group of 17-18 years 

in females and 18-19 years in males.
14 

Sunil SK based on his study on the subjects of central Karnataka gave the age range for the 

fusion of the lower end of radius which was 18-19 years for males and 16-17 years for 

females and for the lower end of ulna the age range given by him was 18-19 years for males 

and 15-16 years for females. According to present study the fusion of lower end of both 

radius and ulna occurs at 18-19 years in males which is comparable to the results of study 

done by Sunil SK, but as in the present study the fusion of lower end of both radius and ulna 

occurs at age group of 17-18 years in females which is not comparable to the study done by 
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Sunil SK. As according to him the fusion of lower end of radius and ulna in females occurs at 

an early age group of 16-17 years and 15-16 years respectively.
15 

S.S. Bhise et al concluded from his study done in Mumbai region that complete union of 

epiphysis is seen by 18-19 years in males and 16-17 years in females. According to present 

study the fusion of lower end of both radius and ulna occurs at 18-19 years in males which is 

comparable to the results of study done by S.S Bhise et al, but as in the present study the 

fusion of lower end of both radius and ulna occurs at age group of 17-18 years in females 

which is not comparable to the study done by him.
16 

Wankhade PA et al concluded from his study that fusion of distal end of radius occurs at 16-

17 years of age in males. He also concluded that fusion of distal end of ulna appears late as 

compared to radius. According to him distal end of ulna fuses at the age of 17-18 years in 

males. But in the present study it is concluded that the fusion at lower end of radius and ulna 

occurs late.According to present study the fusion of lower end of both radius and ulna occurs 

at 18-19 years in males. Thus the present study is not comparable to his study.
17 

The variations in the various studies can be attributed to the fact that the above studies were 

conducted in various geographical locations and with different population group the lifestyle 

and diet of each them being so diverse. 

Hence it is seen that the various studies that have been conducted in India and abroad have 

recorded appreciable variations in the time of union of epiphysis with their respective 

diaphysis. It is also observed that the age at which epiphyseal union in bones occurs in 

influenced by climatic condition, hereditary factors, nutritional status, socioeconomic factors, 

geographical location etc. 

This can be seen from the fact that even though few studies were done in the same state there 

was a slight difference in the age range and also the values given by Davies and Parsons 

which is based on Englanders comes closer than even few of the Indian studies because 

multiple factors like the diet, hormonal, environmental and physical status of the study group 

would have been different which will also play a role in the complex process of ossification. 

The other factor which plays a significant part for the variability is the observer variations 

that may take place during the reading of the X-rays. The things seen and appreciated by one 

person can be completely different from what another person is able to see and interpret and 

it also possible that the same person may give different opinion when reading the X-ray for 

the second time. This can especially happen when looking for the trabecular lines, to see if 

they are passing through and through the epiphyses and diaphysis. Lots of factor like the 

exposure of the film, the lighting under which the X-ray is studied and angle at which it is 

studied etc. plays a part in it. 

Table 6: Comparison of our results with various studies 

Various Studies Distal end Radius Distal end Ulna 

Male Female Male Female 

Galstaun (Bengalis)
18 16-17 years 16.5-18years 18 years 17 years 

Basu and Basu (Bengali hindu 

females)
19 

- 16-17 years - 16-17 years 

Hepworth (Punjabis)
20 16-17 years 16-17 years - - 

Pillai (Madrasis)
21 - 14-18 years - 14-18 years 

Lall and Townsend
22 - 18-19 years - 18-19 years 

Lal and Nat (U.P.)
23 20-21 years - 20-21 years - 

Flecker (Australians)
24 19 years 18 years 19 years 17 years 

Davies and Parson (England)
25 17-18 years 17-18 years 17-18 years 17-18 years 

Greulich and Pyle
26 18 years 17 years 18 years 17 years 

Dasgupta SM
27 20-21 years 19-20 years 20-21 years 20-21 years 

Suresh Sankyan (Himachal 21 years 20 years 21 years 20 years 
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Pradesh)
28 

Present study 18-19 years 17-18 years 18-19 years 18-19 years 

 

CONCLUSION 

Our study confirms that among males epiphyseal end of radius & ulna was not fused before 

the age group of 17-18 years. Whereas, among females epiphyseal end of radius & ulna was 

not fused before the age group of 16-17 years. Hence, it can be concluded that complete 

fusion of distal end of radius and ulna occurs at almost same time in males after the age group 

of 18-19 years. On the other hand complete fusion of distal end of radius and ulna occurs at 

different time in females. However, contributing factors for this difference are not studied in 

this study. In females distal end of radius fuses completely at the age group of 17-18 years 

which is early as compared to fusion of ulna at distal end. As distal end of ulna completely 

fuses at the age group of 18-19 years which is later then the fusion of radius. 
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