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MUSCULOSKELETAL IMAGING 
 

Estimation of Chronological Age 
According to Risser’s Sign  
Background/Objective: Risser's sign, a measure of excursion in the iliac crest apo-
physis, has been used to evaluate the remaining skeletal growth. The objective of this study 
was to evaluate the value of Risser’s sign in estimation of chronological age in a number of 
university-affiliated referral hospitals in Tehran, Iran.  
Patients and Methods: Our study group consisted of 206 patients aged between 10 
and 25 years with a stable hemodynamic condition who were referred due to trauma in re-
gions other than the head and neck. All cases underwent AP spine and proximal pelvis radio-
graphies. All radiographies were graded by Risser’s scoring system.  
Results: Among our patients, 121 (58.6%) were male and 85 (41.3%) were female. Risser’s 
score of 0, 1, 2, 3, 4 and 5 were seen in 13 (6.3%), 7 (3.4%), 24 (11.7%), 48 (23.3%), 35 (17%), and 
79 (38.3%) of the patients, respectively. Risser’s score was determined for all age groups. All 
cases aged over 18 years had a Risser’s score ≥3. 
Conclusion: Risser’s score is useful for the estimation of age in adults especially for legal 
purposes, though further multicenter studies are required for more comprehensive and pre-
cise data of the normal Iranian population. 
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Introduction 

he degree of skeletal development is a reflection of the level of physiological 
maturation.1 The chronological age is determined to assign a skeletal age to a 

certain developmental status. For the evaluation of the developmental status of 
children and adolescents, a height-weight-age table and bone age chart have 
been used.2 

Height and weight depend on not only hormonal and nutritional conditions 
but also genetic factors, which are highly variable. 

Different ossification centers are used as maturity indicators as they tend to oc-
cur and develop regularly in a well-defined order. 

Numerous methods are used to assess the skeletal maturity that involves differ-
ent parts of the skeleton. The methods that have been described by Tanner et al., 
and Greulich and Pyle are based on the hand and wrist;3,4 the Hoerr et al. me-
thod, on the foot;5  and the Pyle and Hoerr  method, on the knee.6 The above-
mentioned methods are used for subjects less than 18 years of age. 

Decisions about epiphysiodesis or spinal arthrodesis as well as predictions of 
limb-length discrepancy and standing height are influenced by skeletal age and 
are usually made during puberty.7 Oxford and Risser’s method is based on the 
pelvis;8,9 Risser’s method is the only standard method used for evaluation of ske-
letal maturity in adolescents over 18 years old.  

Despite the controversy concerning its accuracy, the Risser’s sign is used widely 
as a cardinal criterion for making decisions about the onset and type of treatment 
of spinal deformities during progression in skeletally immature adolescents.10,11 
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In 1936 Joseph C. Risser proposed the concept of a 
correlation between ossification of the iliac apophy-
sis, the vertebral end-plate growth, and the potential 
progression of spinal curves.9 

Many studies have assessed the reliability of Risser’s 
sign and most of them have found it good.12 

Since an Iranian standard bone age chart has not 
still been established for adolescents aged 10–25 
years, especially for those over 18 years, for the eval-
uation of identification, nonage, and management of 
idiopathic scoliosis; we conducted this preliminary 
study on this age group in our university-affiliated 
hospitals. 

Patients and Methods 

The study group consisted of 10–25-year-old pa-
tients referred to our university-affiliated hospitals 
for trauma in regions other than the head and neck, 
and had undergone AP spine and proximal pelvis ra-
diographies. All subjects had stable hemodynamic 
status and normal pelvic radiograph. 

After obtaining informed written consent, a physi-
cian examined them to determine whether they had 
any diseases that could affect their biological devel-
opment and maturity. We excluded those who had 
congenital, endocrine or other serious diseases or 
who were under 25 percentile or over 75 percentile 
in weight and height. 

All radiographies were reported by one radiologist 
who was blinded to chronological age and gender of 
the cases. We excluded unclear images. 

The iliac wing is divided into quarters and is com-
posed of the following six Risser’s grades (Fig. 1): 
Grade 0, no ossification; grade 1, ossification within 

the first quarter (25%) of the crest; grade 2, ossifica-
tion extending into the second quarter (25%–50%) of 
the crest; grade 3, ossification into the third quar-
ter(50%–75%) of the crest; grade 4, ossification into 
the fourth quarter (>75%) to completion of the apo-
physeal line excursion; and grade 5, fusion of the 
apophyseal ring to the ilium from the start of the 
process posteromedially to completion. 

Risser’s sign is defined by the amount of calcification 
present in the iliac apophysis and it measures the pro-
gressive ossification from the anterolateral part to the 
posteromedial part. 

A Risser’s grade 5 means the iliac apophysis has 
fused to the iliac crest after 100% ossification. 

Data were analyszed by SPSS® ver 11.5 for Win-
dows®. 

Results 

Out of 206 patients included in this study, 121 
(58.6%) were male and 85 (41.3%) were female. 

In our study, Risser’s grade 0, 1, 2, 3, 4 and 5 were 
observed in 13 (6.3%), 7 (3.4%), 24 (11.7%), 48 
(23.3%), 35 (17%), and 79 (38.3%) of patients, respec-

Fig. 1. Risser’s grading system. 

Table 1. Distribution of Different Risser’s Scores According to Age Group 

Age group 
(yrs) 

Risser’s score 
0 1 2 3 4 5 

10–11 7 0 0 0 0 0 
12–13 1 3 7 0 0 0 
14–15 5 4 13 3 0 0 
16–17 0 0 4 27 1 2 
18–19 0 0 0 15 22 14 
20–21 0 0 0 2 8 13 
22–23 0 0 0 0 2 39 
24–25 0 0 0 1 2 11 
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tively (Fig. 2). All participants over 18 years had a 
Risser’s grade ≥3. In each group the distribution of 
different Risser scores were assessed (Table 1). 

All participants who had a Risser’s grade <2 were 
younger than 16 years. 

Discussion 

The significance of bone age in the evaluation of 
adolescent’s physical development was shown to be 
as important as the chronological age.13 

Determination of skeletal age is also useful in evalu-
ation of those with idiopathic scoliosis to determine 
the remaining growth and the risk for curve progres-
sion. 

In addition, determination of skeletal maturity is an 
important method in evaluation, follow up and tim-
ing of therapy in growth disorders.14 

Evaluation of bone age is frequently performed in 
children with growth abnormalities, to confirm clini-
cal suspicion, to predict adult height, or to evaluate 
the effect of endocrine treatment.  

The onset and progression of pubertal development 
are highly variable in different populations and may 
be affected by many factors such as socioeconomic, 
genetic, and environmental factors.13,15 

Racial, socioeconomic and environmental differenc-
es between Iranians and other populations may cause 
differences in skeletal maturation. 

Therefore, it is expected that there should be some 
differences of skeletal maturation among different 
populations.14,16 

The Risser’s sign evaluates the size and configura-
tion of the iliac apophysis and is commonly used to 
evaluate skeletal maturity in patients who have idi-
opathic scoliosis because it is usually visible and also 
correlated with the growth of the spine and progres-
sion of the curve.17,18  It is convenient, as another film 
is not required for analysis. Several studies have eva-
luated the reliability of this sign and most of them 
found it reliable.19,20 

The iliac apophyseal capping is the last visible cen-
ter of ossification that appears before the smaller and 
less visible ischial tuberosity on an AP radiography of 
the proximal pelvis.10 

In our study, we found that none of our cases 
younger than 16 years of age had Risser’s grade 0 and 
all over 18 had a Risser’s grade ≥3. 

We think that these preliminary results would be 
useful for the estimation of age in adults especially for 
legal purposes. 

When the results of this study and the previous re-
ports were assessed, we felt that some modification of 
the Risser’s atlas for each population (e.g., Iranians) 
may be necessary for obtaining better results. 

One limitation of this study was the small sample 
size we studied. Another limitation was that we per-
formed this study only in Tehran. 

In conclusion, although we evaluated normal Riss-
er’s scores in our cases, further multicenter studies 
are necessary for the assessment of Risser’s staging 
standard levels in Iranians. 
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