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( Abstract )

The Study on Correlations of Risser Sign with the Chronological Age, Bone Age,
Menarche, and Adult Height Prediction according to TW3 Method

Koo Eun Jin - Lee Jin Hwa - Kim Yun Hee

Department of Pediatrics, College of Korean Medicine, Daejeon University
Objectives
The purpose of this study was to find out the clinically reliable relationships between the Risser sign and chronological
age, bone age, menarche, and adult height prediction (AHP) and to evidence the reliability of the Risser sign.

Methods

This study had been carried out with 50 children who had their growth checked in an oriental medical hospital
from January 2015 to February 2017. We investigated Risser sign in AP X-rays with iliac crest, bone age, AHP
for all 50 children and the timing of menarche from the 22 girls in the study subjects. We also investigated a
correlation between the Risser stage and the other indicators to analyze statistical data.

Results

The mean chronological ages of Risser 1, 2, 3 and 4 were 11.2, 12.6, 144, and 15.5 years respectively for the boys
and 10.8, 12.2, 13.8 and 14.8 years respectively for the girls. The mean bone ages of Risser 1, 2, 3 and 4 were 12.3,
13.6, 15.7 and 16.5 years respectively for the boys and 11.7, 13.8, 14.3 and 14.9 years respectively for the girls. We
analyzed 22 girls' Risser stages in accordance with the duration from menarche. The result showed that in the first six
months after menarche, all girls were in Risser 1 and 2; in the next six months, the girls were in Risser 2 on average;
in the next 12 months, all girls were in Risser 3 and 4; after more than two years from menarche, all girls were in Risser
4. The mean remaining growth height of Risser 1, 2, 3 and 4 were 27.8, 17.3, 4.4 and 1.0 cm respectively for the boys
and 14.5, 5.1, 3.1 and 1.1 cm respectively for the girls. The Risser stage was correlated strongly with chronological age
(Spearman's rtho=0.707 (boy), 0.841 (girl)), bone age (Spearman's tho=0.869 (boy), 0.875 (girl)), duration from menarche
(Spearman's rho=0.909) and remaining growth height (Spearman's rho=-0.784 (boy), -0.878 (girl)).

Conclusions
This study showed that the Risser sign can be useful in assessing skeletal maturity and predicting remaining
growth height based on the Risser stage and the other growth indicators.
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II. Materials and Methods

1. g7 chad
2015'd 1¥€5E 20173 2€71A] ddfsta F<
AR Aol ady AAEE Y ydsiy

=
TARIRE
&t B Xy DAV THE ABRAE B

obd A 2339 T EWF Xeray A 1-4TA19] Risser o
% (Fig. D7} UERd Z0f soH S thd o2 stk

NP

2, AT

) A&71&E 3

O A 2 2 XA A#

gtoke] A1 F AF2 W DA A-ZAF A5
7] (FANICS, BE-50)% ©]-83lo A3} om, gho}
o] 27 Al7] 2 o] 7= Fole} BaxjolA 2H
st AT

® Risser 2% W 203, 42 |2 A% (AHP) 24

BE oA B9 garelsisle) 1ns o
7] (LISTEM, REX-G50R)E ©]-8-351
9] X-ray ARRlS EYG3HAT

TW3HOZ F4H oS A% (AHP-TW3)2 go}
9] Hand AP X-ray 5 IS Ee= 95 HEF,
= (A 1, 3, 57, 718E (A 1, 3, 5A), FEE
Al 3, 574, THE A 1, 3, 57) F 13709 =AH
g Aers) dAng AN SHoE A=E RUS
(Radius, Ulna and Short bone) score X Zo}2] AH 2l
AAH, ofote] B¢ 27 AF-E st ojw] A
H 3)A2Pe whet 2Hs A4FERE EXA-3000 2271
Holl oa A=A

TW3H| W& =A% 2 Risser TAE sHE
Aol Aad o] 1910) o8 SA AT Risser



Risser 552 &4

Ay

=98, 24 A7| & ol oS4 (AHP-TW3)t2| 27| 33

(A) Risser stage 1.

(B) Risser stage 2.

(O) Risser stage 3.

(D) Risser stage 4.

Fig. 1. Radiographs in pelvic anterior—posterior view showing Risser sign
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Table 1. Distribution of Age and Sex (Number of Patients)

Sex

Age (yrs) Boy (%) Girl (%) Total (%)
) R 1 @45) 10
10 1 G.6) 1 45) 2 )
11 1 3.6) 3 (13.6) )
12 3 (10.7) 4 (18.1) 7 (14)
13 4 (14.3) 6 (27.3) 10 (20)
14 9 (32.1) 4 (18.1) 13 (26)
15 6 (21.4) 1 45) 7 (14
16 3 (10.7) 1 4.5) 48
17 1 G.6) 1 45) 2 ()

Total 28 (100) 22 (100) 50 (100)
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Table 2. Relation between Risser Stage and Chronological

Age (yrs)
Risser Boy Girl
sign  Number Mean SD° Number Mean SD"
1 1 11.2 - 4 10.8 1.6
2 5 12.6 1.4 5 12.2 0.8
3 13 14.4 1.1 6 13.8 0.8
4 9 15.5 1.1 7 14.8 1.5

*. Standard deviation
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Table 3. Relation between Risser Stage and Bone Age (yrs)

- Boy Girl
S e SO e BETREE |
Mean SD Mean SD
1 1 12.3 - 4 11.7 1.9
2 5 13.6 1.5 b} 13.8 0.7
3 13 15.7 0.7 6 14.3 0.6
4 9 16.5 0.1 7 14.9 0.3

" Standard deviation
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Table 4. Relation between Risser Stage and Duration
after Menarche (Number of Patients)

Duration after Menarche Risser sign
(months) 1 5 3 4 Total
no Mens 2 1 3
0-6 1 1 2
7-12 1 3 - 5
13-18 - - 4 1 5
19-24 1 2
>24 - - - 5 5
Total 4 5 6 7 22
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(p<0.01) (Table 6).
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Table 5. Relation betwqen Risser Stage and Remaining
Growth Height (cm)

Risser Boy Girl
sign  Number Mean SD' Number Mean SD'
1 1 27.8 - 4 14.5 11.7
2 5 17.3 10.1 5 5.1 1.9
3 13 44 4.1 6 3.1 1.6
4 9 1.0 1.6 7 1.1 13

" Remaining growth height = AHP (TW3) — Present height
". Standard deviation
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Table 6. Correlation Coefficient between Risser Stage and the Other Parameters (Spearman’s rho)

Risser stage Chr. age’ Bone age Menarche R. heightf
Boy Girl Boy Girl Boy Girl Boy Girl Boy Girl
Risser stage 1.000 1.000 0.707 0.841 0.869 0.875 - 0.909 -0.784 -0.878
Chr. age 0.707 0.841 1.000 1.000 0.873 0.865 - 0.766 -0.726 -0.896
Bone age 0.869 0.875 0.873 0.865 1.000 1.000 - 0.826 -0.902 -0.955
Menarche - 0.909 - 0.766 - 0.826 - 1.000 - -0.789
R. height -0.784 -0.878 -0.726 -0.896 -0.902 -0.955 - -0.789 1.000 1.000

Correlation coefficients are Spearman correlation coefficient. All correlations are significant at the 0.01 level (2-tailed).

" Chronological age, ' : Remaining growth height
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IV. Discussion
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