Cl III presented by Jenny Chung

II. Prediction of the growth spurt'"'%,

1. Body height
In female: starting to measure the body height every six months after age of
10:30. Once the body height increases 1 inch in 6 month period. Hand film
has to be taken to help predicting the growth spurt. In male, starting to
measure’ the body height every six months after age of 11:30. Once the body
height increases 2 inches in 6 months period, hand film has to be taken to
predict the growth spurt.

2. First Period- First menstruation in female or puberty hair growing in male.
Once these signs showed, hand film has to be taken to help predicting the
growth spurt. :

3. Hand film to predict the skeletal age and predict the future body height.

Reference:

11) Marshall, D. : Radiographic Correlation of Hand, Wrist, and Tooth
Development. Dental Radiography and Photograph 49: 51-74. 1976.
Eastman Kodak Company, Rochester, New York

12) Height-Prediction Table by using Hand film to predict the skeletal age and
future body height. (Table attached at the appendix).
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PRIMARY CENTERS

O)f=—"Phal. lll 2-4 f.m.

Phal. Il 2-6 f.m.
“Phal. | 2-4 f.m
Metac. 2-4 f.m.
Hama. b.-6 m.
Capit. b.-6 m.
M. min. 2.5-9 y.
M. maj. 1.5-10 y.
Navicu. 2.5-9 y.
Trique. 6 m.-4 y.
Luna. 6 m.-9.5 y.
Pisif. 6.5-16.5 y.
f.m. = fetal months; b. = birth; m.

= postnatal months;

SECONDARY CENTERS

Appear Fuse
S5m.-2y
S5m.-2y
14-21y.
S5m.-2y
10m.-2y
3-18 m
' 15-25 y.

y. = years

Figure 1—Development of the bones of the hand and wrist.
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Figure 2—Bones of the hand and wrist.
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Order of onset of ossification of bone growth centers

. Capitate
. Hamate
. Distal epiphysis of the radius
. Epiphysis of proximal phalange of third digit
. Epiphysis of proximal phalange of second digit
. Epiphysis of proximal phalange of fourth digit
. Epiphysis of the second metacarpal
. Epiphysis of distal phalange of the first digit
. Epiphysis of the third metacarpal
. Epiphysis of the fourth metacarpal
. Epiphysis of proximal phalange of fifth digit
. Epiphysis of middle phalange of the third digit
. Epiphysis of middle phalange of the fourth digit
. Epiphysis of the fifth metacarpal
. Epiphysis of middle phalange of second digit
. Triquetral
. Epiphysis of distal phalange of the third digit
. Epiphysis of distal phalange of the fourth digit
. Epiphysis of the first metacarpal
. Epiphysis of proximal phalange of the first digit
. Epiphysis of distal phalange of the fifth digit
. Epiphysis of distal phalange of the second digit
23. Epiphysis of middle phalange of the fifth digit
*24. Lunate
*25. Greater multangular (trapezium)
*26. Lesser multangular (trapezoid)
*21. Navicular (scaphoid)
28. Distal epiphysis of the ulna
29. Pisiform
30. Sesamoid of adductor pollicis

*
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*Irregularities in the order of appearance are most apt
to occur in these centers.

Dental Radiography and Photography



THIRTEEN YEARS

Volume 49, Number 3, 1976

Dental Age
Eruption of all permanent teeth with the
exception of the third molars.

Skeletal Age

The cpiphysces of the middle phalanges are as wide
as their shalts. The epiphyses of the proximal
phalanges have increased in thickness.
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FOURTEEN YEARS

Dental Age

All permanent tecth have erupted
and roots are fully formed, cxcept
“third molar roots.

Skeletal Age

Beginning of fusion of the
epiphyses to the
metacarpals, phalanges,
radius and ulna, which
have begun to cap their
shafts. Ossification center
of the sesamoid in the
tendon of the adductor
pollicis is visible.

Dental Radiography and Photography




FIFTEEN YEARS

Dental Age
All permancent tecth have crupted except the
third molars, which are still developing.

Skeletal Age

Epiphysis of the radius has capped its shaft. All
carpal bones have attained adult shapes. This is
the stage of skelctal development girls attain at
menarche and boys at puberty.

Volume 49, Number 3, 1976
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SIXTEEN YEARS

Dental Age
All permanent teeth have erupted except the
third molars.

Skeletal Age

Fusion of epiphyses to their
shafts at the proximal, middle
and distal phalanges, as well
as the metacarpals and radial
and ulnar bones.

)
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SEVENTEEN YEARS

Dental Age
All permanent tecth have erupted
cxcept the third molars.

Skeletal Age

Fusion of the epiphysis has
been complcted in the ulna.
With fusion of an epiphysis
with its shaft, the epiphysial
cartilage plate, which
previously had scparated
them, is eliminated; the
radiolucent line, which
represents the cartilage plate,
disappears.

Volume 49, Number 3, 1976



EIGHTEEN YEARS

Dental Age
Complete cruption of all permanent
teceth, including the third molars.

Skeletal Age

Complete fusion of all the
epiphyses and calcification
of the sesamoid bone of the
adductor pollicis. All
cpiphyses, except those of
the radius, have fused with
their shafts.

24
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Appendix IT

Height-Prediction Tables

AVERAGL BOYS

PERCENTAGES AND ESTIMATED MATURE 1ILIGIHTS FOR BOYS WITI SKLLETAL AGES WITHIN
ONL YEAR OF THEIR CHRONOLOGICAL AGES

Skeletal Ages y Through 12 Years

Skeletal Age 70 73 76 79 80 83 86 89 90 93 96 99 10-0 103 106 109 11-0 113 116 119 120 123 12:6 129
% of Mature Height 69.5 702 709 71.6 723 731 739 746 752 761 769 777 784 79.1 795 80.0 804 812 818 827 834 843 853 ¥
" Hi. (inches)

42 60.4
43 619 613 60.6 60.1
44 633 627 621 615 609 0.2
45 647 641 635 628 612 616 609 603
46 662 655 649 642 63.6 6129 G2 6.7 61.2 (04
47 67.6 61.0 663 656 630 643 636 630 625 (1.8 6L1 605
48 69.1 634 67.7 67.0 664 657 650 A3 638 631 624 G618 612 60.7 604 0.0
49 705 €98 69.1 684 67.8 670 G663 657 5.2 614 637 631 G5 619 616 613 609 60.3
50 719 712 705 698 69.2 684 617 67.0 665 (57 650 G644 638 632 629 G5 622 61.6 6.1 605
s1 734 726 719 712 705 69.8 (9.0 684 678 07.0 663 65.6 65.1 615 642 638 634 628 623 617 6L1 605 598
52 748 741 733 726 719 TL1 704 697 691 633 7.6 669 663 (5.7 654 650 647 640 63.6 629 &3 617 610 603
53 763 755 748 740 733 725 717 710 705 69.6 (89 (82 67.6 G7.0 667 663 659 653 6A8 641 635 629 6.1 614
54 7.7 769 1762 754 747 739 731 724 718 710 702 (9.5 689 683 679 675 672 665 660 653 647 641 633 6215
SS 79.1 783 776 768 761 752 M4 737 730 723 715 708 702 €95 692 688 684 677 672 665 659 6521 6AS 63.7
56 806 798 790 782 775 766 758 751 745 736 728 721 714 708 704 700 697 69.0 685 67.7 67.1 664 656 A9
57 804 796 788 780 771 764 758 749 741 734 727 721 717 713 709 702 697 689 683 67.6 668 660
S8 802 793 785 777 770 762 754 746 740 733 730 725 721 714 708 70.1 (95 ¢33 68.0 672
59 80.7 798 79.0 785 775 767 759 753 74.6 742 738 734 727 221 713 707 700 692 684
4] 804 798 788 780 772 765 759 755 750 746 739 733 726 719 712 703 695
61 80.2 793 785 778 771 767 763 759 751 746 738 I31 724 ViS5 707
61 §0.6 798 79.1 784 78.0 775 77.1 764 758 750 743 735 7.7 718
63 804 796 792 788 784 77.6 770 762 755 747 739 730
A 80.9 805 80.0 79.6 788 782 774 767 759 750 742
65 808 80.0 795 78.6 779 771 762 753
66 807 798 79.1 783 774 765
67 803 793 785 776
63 807 79.7 78%
69 809 80.0
AVERAGE BOYS
PERCENTAGES AND ESTIMATED MATURE HEIGIITS FOR POYS WITII SKLLETAL AGES WITHIN
ONE YEAR OF T1IEIR CIIRONDLOGICAL AGES
Skeletal Ages 13 Years to Maturity

Skeletal Age 130 133 136 139 14-0 143 146 149 150 153 156 159 ,16-0 163 166 169 17-0 17-3 176 179 18-0- 183 186
Zoof Muture Height 876 890 902 914 927 938 948 958 968 (973) 976 980 982 985 987 989 .99.1.993 994 995 995 998 1000

Hu. (inches)

53 605

54 616 607

ss 618 618 610 602

56 69 629 6.1 613 604

57 65.1 640 632 624 615 608 60.1

58 €62 652 643 €35 626 618 612 605

59 674 663 654 4.6 636 69 62 616 6.0 606 605 602 60.1

60 3 674 665 656 647 640 633 626 620 G6l7 615 612 Gl1 609 608 607 05 604 G4 603 02 604 €00
61 696 683 676 667 658 650 643 637 630 627 625 622 6Ll G619 618 6L7 616 614 614 613 612 611 610
62 708 697 687 678 669 661 654 647 641 (37 635 633 631 629 628 6.7 G626 624 G2A 628 622 621 620
63 719 708 698 (89 (80 672 665 658 5.0 (47 645 (43 G642 G40 638 637 63.6 634 634 633 633 63.1 630
“ 0719 700 200 690 €82 625 668 G661 058 (5.6 653 652 650 648 GA7 646 644 G4A4 A3 GAS 6.1 640
[3 742 730 7M1 711 700 693 686 678 672 663 666 663 662 660 659 657 3.6 655 G54 €53 63 651 650
66 B3 M2 T2 22 712 704 696 689 BB2 078 676 673 672 610 669 667 666 665 G6A 653 663 661 660
67 765 753 743 733 723 714 707 699 92 39 686 (84 GR2 630 679 677 616 CIS 674 I3 673 6.1 670
(A 716 764 754 744 1A 725 717 710 703 99 M7 94 692 690 (89 B8 8.6 GBS 684 683 683 ¢8.1 680
69 788 775 765 755 744 736 728 720 713 709 707 704 703 700 699 698 (96 695 694 €93 693 69.1 9.0
70 799 787 716 766 755 M6 738 731 23 719 717 714 713 711 209 708 706 705 04 %04 703 701 700
71 798 787 717 766 757 749 41 734 730 727 724 723 721 719 718 716 715 714 714 713 71 Lo
n 809 798 788 777 768 759 752 744 740 738 735 733 731 730 728 727 725 T2A T4 723 M4 720
73 809 799 787 778 770 762 754 750 748 745 743 741 740 738 737 735 734 234 733 734 730
7 798 789 81 712 764 760 758 755 754 51 7SO 748 747 745 744 744 743 740 740
75 809 800 790 733 775 770 768 765 764 Y61 760 758 757 7SS 735 54 753 752 750
76 80.2 703 78S 780 979 776 714 712 710 768 767 765 765 76%4 763 761 76.0
77 804 795 790 789 7RG 784 782 780 729 777 715 71S 714 713 772 770
78 B06 0.2 799 796 794 792 790 789 782 785 785 784 783 787 780




PERCENTAGES AND ESTIMATLD MATURE HEIGHTS FOR BOYS WITH. SKELETAL AGES ONE YEAR

ACCELERATED BOYS

Appendix 11

OR MORE ADVANCED OVER THFIR CHRONOLOGIGAL AGES

Skeletal Ages 7 Through 11 Years

Height-Prediction Tables

Skeletal Age 70 73 76 79 B0 83 86 89 9.0 93 95 99 10-0 103 106 109 110 NI 116 119
70 of Mature Height  67.0 676 633 689 69.6 703 709 715 720 728 734 740 747 753 758 763 767 __77.6 786 80.0
Ht. (inches)
41 612 607 600
42 62.7 621 615 610 603
43 642 636 6.0 624 618 612 606 0.1
44 657 651 644 639 632 626 621 615 611 604
45 672 666 659 653 647 G0 635 629 625 618 013 60.7 602
46 68.7 680 673 668 661 654 619 613 639 632 (27 621 6.6 611 607 603 600
47 701 695 688 682 6175 669 663 657 653 G4 6 610 634 629 624 G20 616 613 606
48 716 710 703 697 690 683 677 671 667 655 (54 618 643 637 633 629 €26 619 611 600
49 731 725 717 711 704 €97 69.01 685 68.1 673 GG 661 656 6501 66 6.2 639 631 613 613
50 746 740 732 M6 718 711 705 699 94 687 08.1 675 669 664 660 655 652 644 636 623
s1 762 754 747 740 733 725 719 713 705 700 65 (88 683 677 613 668 665 €37 GAS 638
52 776 769 761 755 747 740 733 727 722 74 708 702 696 69.1 686 682 678 670 662 650
53 791 784 716 769 762 754 748 741 736 728 T 715 710 704 699 695 691 683 64 663
54 806 799 791 784 776 768 762 755 750 742 76 729 13 717 712 708 704 69.6 687 65
55 805 798 790 782 776 769 764 755 749 742 736 730 726 721 717 709 700 688
56 805 797 790 783 778 769 763 56 750 744 739 734 730 722 212 700
57 804 797 792 783 777 769 763 757 152 747 43 735 N5 13
58 806 797 790 783 776 770 765 760 756 47 738 ns
59 804 796 790 784 778 773 769 760 751 7138
60 803 797 792 786 782 773 763 754
61 805 799 795 786 776 763
62 813 808 799 789 775
63 802 788
64 80.0
ACCELERATED BOYS
PERCENTAGES AND ESTIMATED MATURE HEIGHTS FOR NOYS WITll SKELETAL AGES ONE YEAR
OR MORE ADVANCED OVER THEIR CHRONOLOGICAL, AGES
Skeletal Ages 12 Through 17 Years
Skeletal Age 120 123 126 129 130 133 136 139 140 14-3 146 149 150 153 15-6 159 16-0 163 166 169 17-0
e of Mature Heighe 809 818 828 839 850 863 875 890 905 918 930 943 958 967 971 976 98.0 983 985 988 990
Ht. (inches)
49 60.6
30 618 611 604
51 630 623 616 608 60.0
52 “3 636 628 620 612 603
53 655 648 60 632 624 614 606
54 667 660 652 644 635 626 617 607
55 630 672 664 656 647 637 629 618 608
56 692 685 676 667 659 649 640 629 619 610 60.2
57 705 697 688 679 671 660 651 640 63.0 6.1 613 604
58 77709 700 69.1 682 672 663 652 GAl 632 624 615 60.5 60.0
59 729 721 713 703 694 684 674 663 652 643 634 626 616 610 608 €05 602 60.0
60 742 734 725 715 706 695 686 67.4 663 654 A5 636 626 620 618 65 612 6.0 609 60.7 60.6
6l 754 746 737 727 78 707 607 685 674 664 656 GL7 G637 631 628 625 622 621 619 617 616
62 766 758 749 739 M9 N8 709 697 685 675 667 657 6L7 611 639 635 633 631 629 628 614
63 779 770 7261 TS0 41 730 720 708 696 68.6 G7.7 G668 658 6501 619 645 613  GAl 640 638 636
(4] 90 782 773 763 753 742 7301 719 707 69.7 688 679 668 662 659 5.6 653 65.1 650 648 646
65 803 795 785 775 765 753 743 730 718 708 699 68.9 678 672 669 666 663 €61 660 58 65.7
66 80.7 797 787 776 765 954 742 709 719 710 700 639 68.3 630 676 673 671 670 668 667
67 80.9 799 788 776 766 753 740 730 720 711 099 693 (9.0 686 €84 (82 680 78 61.7
68 800 788 777 764 50 TN MBA 720 710 703 700 627 694 692 69.0 688 637
69 800 789 775 762 752 742 732 720 714 711 707 704 702 700 698 69.7
70 800 787 773 763 753 742 7 724 721 LT T4 712 711 708 707
71 7908785 773 763 753 70 74 B 27 24 122 T 1S 17
n 809 796 784 774 764 752 745 742 738 73S 732 130 NS N7
73 80.7 795 785 774 762 755 752 748 745 743 741 739 737
74 806 796 785 772 765 762 758 155 153 750 749 47
- 806 795 783 776 712 768 765 763 761 759 758
( f 80.6 793 786 783 779 776 713 72 79 768
. 804 796 793 789 786 7835 782 79 178
78 807 803 799 796 793 792 789 788
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Appendix IT

Height-Prediction Tables

PERCENTAGES AND ESTIMATLD MATURE MEIGIITS FOR BOYS WITI) SKELETAL AGLS ONE YEAR

RETARDED BOYS

OR MORE RETARDED FOR THIIR CHRONOLOGICAL AGES

Skeletal Ages 6 Through 13 Years

Skeleal

gkAg: 60 63 66 69 70 73 76 79 80 83 86 Y9 90 93 96 99 10:0 103 106 109 11-0 113 116 119 120 123 126 12.9 13.0
% of

Maure

Height _ 68.0 69.0 700 70.9 71.8 728 738 747 756 765 77.3 779 786 794 0.0 80.7 81.2 81.6 81.9 2.1 823 82.7 832 839 845 852 860 B69 8%.0

Ht. (inches)

41 603
42 618 609 600
43 632 GL3 614 60.6
44 647 638 G29 621 613 604
45 652 652 643 635 627 Gl.8 G1.0 602
46 61.6 66.7 63.7 GA9 GAl 63.2 623 61.6 0.8 GO.1
47 69.1 68.1 67.1 663 655 GA.6 (3.7 62.9 62.2 614 GO.8 603
48 706 69.6 68.6 67.7 669 659 5.0 G4.3 635 627 621 Gl.6 6l.1 GO5 0.0
49 721 71.0 700 69.1 633 673 (64 65.6 648 6A.1 G634 629 G2.3 61.7 G1.3 €0.7 G603 0.0
sQ 735 725 714 705 69.6 8.7 678 (69 66.1 654 61.7 642 63.6 63.0 62.5 62.0 61.6 6.3 61.1 (0.9 60.8 605 60.1
51 750 739 729 719 710 70.1 69.1 683 675 667 660 G55 4.9 612 638 632 G628 GLS 62.3 621 62.0 GL.7 613 GO.8 604
52 765 754 743 733 724 714 705 69.6 688 63.0 673 668 G6.2 G55 (5.0 G44 64.0 3.7 635 633 632 629 615 620 615 610 605
53 779 768 737 748 738 728 718 71.0 701 693 68.6 68.0 674 (6.8 663 G5.7 653 5.0 64.7 64.6 644 641 63.7 632 627 622 616 610 €602
54 794 783 77.1 761 7521 742 732 723 714 0.6 €99 693 (8.7 (8.0 615 66 665 (62 659 658 65.6 653 G49 644 639 634 628 621 614
3 809 797 786 72.6 76.6 755 745 73.6 728 719 712 70.6 700 (9.3 8.8 (82 677 674 G67.2 67.0 668 665 66.1 65.6 651 6456 640 £33 625
56 800 79.0 780 769 759 750 741 732 724 719 712 705 700 694 69.0 (8.6 634 682 63.0 61.7 673 667 663 657 €5.1 SAA 63.6
57 804 794 783 772 763 754 745 737 732 715 718 713 706 702 69.9 (9.6 69.4 693 689 685 679 675 €65 663 65.6 648
58 808 79.7 78.6 77.6 76.7 758 75.0 745 738 73.0 725 719 714 711 708 70.6 705 70.1 €9.7 69.1 686 631 674 G67 659
59 799 79.0 780 771 763 75.7 75.1 743 738 73.1 72.7 723 72.0 719 717 713 709 703 69.8 692 €3.6 679 67.0
60 803 794 784 77.6 770 763 756 75.0 744 739 735 733 730 729 726 7. 715 710 704 698 G9.0 632
61 80.7 79.7 789 783 77.6 768 763 75.6 75.1 74.8 745 743 741 738 733 727 722 716 709 702 693
Q 802 79.6 78.9:78.1 77.5 768 764 760 75.7 75.5 753 750 745 739 734 728 721 713 705
s 80.9 80.2 79.3 788 781 77.6 772 769 76.7 765 762 75.7 75.1 746 739 733 725 716
A 80.6 80.0 79.3 78.8 784 78.1 78.0 778 774 769 763 757 751 744 736 72.7
65 805 80.0 79.7 794 79.2 79.0 786 78.1 775 769 763 736 748 739
6 809 80.6 804 802 79.8 793 787 78.1 775 767 759 TSN
67 805 799 793 786 779 771 761

“Nors: For predicting mature height of retarded boys older than 13 years, the second table
of this Appendix, for average boys with skeletal ages from 13 years to maturity, is adequate; the

figures for retarded boys and for average boys are very similar for this age range. For discussion,
sec text, page 45.
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AVERAGE GIRLS

PERCENTAGES AND ESTIMATED MATURE IIFIPHT.\' FOK GIRLS WITH SKELETAL ACES WITHIN
ONFE. YEAR OF THEIRICIIRONOLOGICAL AGES

Skeletal Ages 6 Throsigh rr Years

Appendix IT

Height-Prediction Tables

Skeletal Age 60 63 66 610 70 73 76 7-10 80 83 84 810 90 93 96 99 1040 .103 106 109 11:0-11F 116 (1.9
% of Mature Height 720 729 738 ..75.1 757 765 772 782 790 80.1 810821 827 836 844 853 862 874 884 896 906 910 914 .91:8
Ht, (inchas) ™
37 5).4
38 528 511 518
39 542 535 528 520 515 510
40 55.6 549 542 533 528 523 S18 512
41 569 562 556 546 542 536 S31 524 S19 512
42 583 576 569 559 555 549 544 537 S32 524 S19 512
43 597 59.0 583 573 568 562 557 550 S44 3537 SI1 S24 520 Sl4
“ 6Ll 604 596 58.6 S8.1 573 57.0 563 537 549 543 536 532 526 S2.1 S16 51O
43 625 617 610 599 594 588 533 575 S57.0 562 556 548 S4.4 538 533 S2.8 S22 515
46 639 63.1 623 613 608 60.1 596 S88 582 574 568 560 SS.6 550 545 539 534 S52.6 520 513
7 653 645 637 626 62.1 Gl4 609 €0.1 595 58.7 380 572 568 S62 SS.7 551 545 538 532 525 519 S16 S)4 512
48 66.7 058 650 639 634 627 622 Gl4 608 599 593 S85 SBO 574 S69 S63 557 545 543 536 530 527 525 523
49 68.1 672 664 652 GA7 641 635 627 620 612 605 597 593 5816 S8.1 574 568 561 554 547 S41 S38 536 S34
50 69.4 686 678 666 66.1 €34 648 639 633 624 617 609 605 598 592 SB6 S80 572 566 558 552 S49 S4T S4S.
51 708 700 69.1 679 674 667 661 652 64.6 637 630 621 G617 61.0 604 598 592 584 57.7 S69 563 560 S8 55
52 722 713 705 692 €87 68.0 674 665 658 (49 642 633 629 622 6.6 610 603 595 588 S80 574 571 569 SE6
53 736 723 718 706 700 693 687 678 67.1 662 654 64.6 Al 634 628 621 615 60.6 600 592 S85 582 S80 S7.7
54 74l 732 719 713 706 699 691 684 674 667 (58 53 GAG 640 633 626 618 6.1 €03 59.6 S93 9.1 588
55 745 732 727 719 712 703 69.6 687 (7.9 670 665 658 652 €45 (38 629 622 614 607 04 602 399
s6 746 740 732 725 716 709 699 601 682 677 (1.0 664 657 650 641 633 625 618 615 613 610
57 745 738 729 722 712 704 94 689 682 675 668 661 652 645 €3.6 629 626 624 62.1
58 742 734 724 716 706 70.1 694 637 680 (73 664 656 647 640 637 633 632
59 747 737 728 719 713 706 699 69.2 684 61.5 607 658 651 648 646 643
60 749 740 730 726 718 711 703 69.6 68.7 679 670 662 6359 636 654
61 743 738 730 723 715 708 698 6.0 681 673 670 667 664
62 742 735 707 719 709 70.1 692 634 68.) 678 €28
63 746 739 731 721 713 703 695 692 639 686
64 742 732 724 714 706 703 700 69.7
65 744 735 23 717 714 710 708
66 747 737 N9 NS N2 NS
67 748 740 736 233 73D,
68 747 744 N
AVERAGE GIRLS
PERCENTAGES AND ESTIMATED MATURE. HEIGHTS FOR GIRLS WITH SKELETAL AGES WITHIN
ONE YEAR OF THEIR CHRONOLOGICAL AGES
Skeletal Ages 12 Through 18 Years
Skeletal Age 12-0 123 126 129 13- 133 13-6 13.9 14-0 143 146 149 150 153 156 159 16-0 163 166 169 17-p0 176 180
% of Mature Height N2 932 M1 950 958 967 974 978 98.0 983 PK6. 988 990 99.1 993 994 996 99.6 997 998 S99 9995 100.0
A (inches)
47 3510
48 521 515 510
49 531 526 521 516 Sli
50 542 336 %531 526 522 517 S13 SL1 510
51 $53 547 542 537 532 527 524 S21 520 519 SL7 S16 SLS SIS S14 513 512 512 512 SLI Sid
52 564 SS.8 553 547 543 538 5334 532 531 529 527 S26 525 525 524 523 522 522 522 S21 521
53 573 569 563 558 553 548 544 542 541 539 538 536 S35 535 S34 533 532 532 S3z S $31
54 58.6 579 574 568 564 558 554 552 55.1 549 S4B S47 515 545 544 543 542 S42 542 S41 5id
ss 59.7 590 S84 579 574 569 565 562 561 560 S58 557 S5.6 555 554 553 552 552 552 S5 851
56 60.7 60.1 393 589 S$85 S79 575 S73 571 570 568 S67 566 565 564 563 562 562 562 561 $6.1
57 618 612 606 600 595 589 585 583 582 S8.0 578 577 57.6 575 S74 573 572 572 572 571 521
58 629 622 616 GL1 603 600 595 593 592 590 588 587 586 585 S84 S5B3 582 582 S8.2 581+ S8
59 64.0 633 627 621 616 610 €0.6 603 602 6O.0 S9.B 597 59.6 595 59.4 594 592 592 592 59.1 591
60 63.1 €44 638 632 €26 620 616 613 612 G610 609 60.7 €06 605 €04 604 602 602 602 60.1 -60.0.
61 662 655 648 642 637 631 626 624 622 6.1 619 617 Gl6 616 G4 614 612 612 612 611 61
62 672 665 659 653 647 641 637 634 633 631 629 628 626 626 G2.4 614 622 622 622 6L ‘621
63 683 67.6 670 663 638 651 (V7 A4 643 Gl 639 638 (36 636 634 634 633 633 632 6Ll 631
64 694 687 680 674 668 662 657 654 653 5.1 649 18 616 GL6 614 644 613 613 (42 641 4.1
65 705 697 €91 634 678 672 667 (65 663 6.1 659 658 657 65.6 €55 654 653 €53 652 651 .65
66 716 708 701 695 689 633 678 615 673 67.1 669 G68 667 666 665 664 663 663 662 66,); 661
«7 27 79 712 705 699 693 688 685 684 (32 680 67.8 617 G1.6 615 (74 613 613 612 GLi 61,1 ¢
738 730 323 716 710 703 698 695 694 692 €90 688 (3.7 63.6 685 634 ¢83 (83 €82 681 641 |
- A8 740 733 726 720 714 708 70.6 704 702 700 698 697 9.6 695 (94 69.3 693 692 69.1° 69.Y |
70 744 7327 730 724 719 716 714 712 71,0 708 707 706 705 704 703 703 702 70X 70.1
71 7740 734 729 706 724 22 720 719 717 716 715 714 T3 713 712 701 LY
n 745 739 736 735 732 730 729 727 727 25 124 713 723 7122 720 4 20 )
73 749 746 T4S 743 740 739 737 737 735 734 733 733 7132 730 B PN ';{
74 7O TIT THT MS T4 A3 A3 T4 97410 Y4
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Height-Prediction Tables

ACCLELERATLED GIRLS

PERCENTAGES AND ESTIMATED MATURE 1FIGHTS FOR GIRLS WITH SKELETAL AGES ONE YEAR
OR MORE ADVANCED OVER THEIR CHRONOLOGICAL AGES

Skeletal Ages 7 Through 11 Years

Skeletal Age 7073 76 710 80 83 B6 B0 90 93 96 99 100 103 106 109 110 113 114 11.9
7% of Mature Height 712 722 732 742 750 760 771 784 790 80.0 809 819 828 841 856 870 883 887 891 897
" Hi. (inches)

37 520 512
38 534 526 519 S12
39 548 540 533 526 520 513
10 562 554 546 539 533 526 519  S10
41 576 568 560 553 547 539 532 523 519 513
12 590 582 574 566 560 S53 545 536 532 525 519 513
43 604 596 587 580 573 566 S58 S48 S44 538 532 525 519 LI
“ 618 609 601 593 587 579 571 561 557 550 544 537 S31 523 S14
45 632 623 615 606 G600 592 S84 S74 570 563 S5.6 S49 S43 S35 526 S17 SIO
46 646 637 628 620 613 605 597 587 SB2 SIS S6Y 562 556 547 S37 529 S21 S19 Si6 513
47 660 651 642 633 627 618 6lO 599 595 588 S8.1 574 568 559 S49 S40 S32 S30 527 S24
43 674 665 656 GL7 640 632 623 (12 608 600 593 SBG SBO 571 561 552 S44 S41 539 S3s
49 688 679 669 660 653 G5 636 625 020 613 606 598 S92 583 572 563 SS5 552 550 546
50 702 693 683 674 667 (58 (49 638 033 625 O6l8 6L1 604 595 S84 S75 S65 564 S61 557
51 716706 697 687 680 G671 661 651 GLG 638 630 623 616 606 596 S8.6 578 515 572 569
52 730 720 710 701 693 (B4 674 (63 (58 G50 643 635 628 618 607 S98 S89 586 S84 SBO
S3 44 T4 724 714 707 697 687 67.6 671 663 G55 647 640 630 619 609 600 598 395 59
54 748 738 728 720 711 700 089 634 615 667 659 652 42 631 6Ll 612 609 606 GO
55 741 733 724 713 702 696 688 (8.0 672 664 654 43 632 63 60 617 613
56 747 737 26 714 709 700 692 684 676 666 ‘654 A4 634 631 68 624
57 39 717 722 713 705 696 688 678 666 655 646 643 G0 635
58 740 734 725 717 708 700 690 678 667 657 654 651 647
59 747 738 729 720 713 702 689 678 668 665 662 658
60 742 733 725 713 7001 690 680 676 673 669
6l 745 737 725 713 701 691 688 685 68.0
62 9 37 N4 N3 702 09 696 69.1
63 749 736 724 713 710 707 702
A 48 36 NS M2 N3 N3
65 747 136 133 N9 1S
[ 47 744 MY 736
67 .7
ACCELERATED GIRLS
PERCENTAGES AND ESTIMATED MATURE VILIGIHTS FOR GIRLS WITH SKELETAL AGES ONE YEAR
OR MORE ADVANCED OVER THEIR CHRONOLOGICAL AGES
Skeletal Ages 12 Through 17 Years

Skeletal Age  12-0 123 12:6 129 13-0 133 136 139 14-0 143 146 149 15-0 153 156 15.9 160 163 166 169 17-0 176
7o of Mawre Height 90.1 913 924 935 945 955 963 963 972 977 980 983 986 988 990 992 ‘993 994 995 997 998 9995

He. (inches)

46 511

47 522 515

48 533 526 519 S13

49 544 537 530 524 519 S13 509

50 555 548 5401 535 529 524 519 S17 SI4 512 SIO )

51 566 559 552 545 540 S34 530 527 525 522 520 519 SI7 516 515 514 514 S13 SI3 512 SIy S10
52 577 570 563 556 550 545 540 S37 535 532 530 529 SL7 526 525 S24 S24 523 523 522 521 520
53 588 S8.1 574 567 561 555 S50 548 S45 542 SLI S39 S38 S36 S35 534 534 531 533 532 531 530
54 599 591 584 578 570 565 SG1 558 S5.6 553 SS.0 549 S48 547 545 564 S44 S43 543 542 541 540
55 6L0 602 595 588 582 576 571 S68 566 563 SG.I 560 558 557 555 SS4 S54 553 553 552 551 550
56 622 G613 606G 599 593 586 582 579 576 573 571 S7.0 SGB 567 S65 565 564 S63 563 562 561 560
57 633 624 6L7 610 G03 597 592 S89 586 SB3 S82 SBO S7.8 577 S76 S75 574 SI3 573 572 571 570
58 G4 635 628 620 Gl4 607 602 S99 597 594 592 590 S88 587 SBG SBS S84 S8 583 382 S8l 580
59 655 66 69 631 G4 618 G613 610 07 (04 602 (00 SO8 S97 596 595 594 594, 593 592 591 $9.0
60 666 057 19 642 635 28 623 G0 617 614 612 GO 09 607 60.6 605 604 604 603 602 60.1 60.0
61 67.7 668 660 652 646 039 633 630 8 24 622 6.1 G619 617 6L.6 615 614 6l4 613 612 6L1 6D
62 (88 679 671 663 656 649 644 A0 8 35 633 631 629 623 6.6 625 624 64 €3 62 62,1 &0
63 699 690 82 674 667 660 654 651 (48 45 (43 641 639 638 (36 G35 634 634 633 62 61 60
A 7100 701 693 684 677 670 G665 061 G5B 655 653 G50 A9 GAB A6 OAS A4 A4 643 642 Bl 640
65 21 712 703 695 G688 GR1 675 671 669 G65 63 GGl 659 658 €57 G55 655 654 653 652 651 65.0
66 B33 713 714 706 698 691 85 632 679 7.6 73 GLI 669 668 GET G6S 6.5 664 663 662 61 660
67 744 734 725 717 709 702 696 692 689 (86 (84 682 630 678 617 675 675 674 673 672 611 67.0
68 A5 736 27 720 712 706 702 700 (96 94 692 090 638 €87 GB6 685 684 83 682 68.1 680
69 M7 738730 M3 717 713 710 706 704 702 700 698 697 696 695 (94 693 692 690 69.0
70 9741 733 N7 723 20 716 714 712 710 708 707 706 705 704 703 702 700 700
71 M3 737 13 B0 N7 4 22 N0 79 T N6 NS A TI4 712 Y 710
n M8 T4 TAL B 73S T2 730 29 N7 726 S T4 N4 122 N N0
73 NS T3 7400 739 237 736 735 7M. 734 232 731 730
7 749 744 746 T4S 44 M4 242 Mo

7l




RETARDED GIRLS

PERCENTAGLES AND ESTIMATLD MATURE HEIGHTS FOR GIRLS WITTI SKELETAL AGES ONE YEAR
OR MORE RETARDED FOR THEIR CHRONOLOGICAL AGES

Skeletal Ages 6 Through 11 Years

Appendix 1T

Height-Prediction Tables

Skelctal Age 60 63 66 6-10 70 73 76 7-10 80 83 86 810 90 93 96 99 10-0 103 106 109 11-0 113 116 119
0 of Mature Height 733 742 751 763 770 77.9 788 79.7 804 813 823 836 841 851 858 866 874 884 89.6 907 918 922 926 929
He. (inches) . ’
38 518 512
39 532 526 319 Sl
40 546 539 533 524 519 513
41 559 553 546 537 532 526 520 514
42 573 566 559 550 545 539 533 527 522 517 510
43 58.7 580 573 564 558 532 54.6 540 535 529 522 514 Sl
44 60.0 593 58.6 577 57.1 565 558 552 547 S4.0 535 526 523 517 513
45 6l4 0.6 599 590 584 578 571 SG5 560 55.4 547 538 515 529 524 520 515
46 628 620 613 603 59.7 59.1 S84 577 572 56.6 559 550 S54.7 54.1 53.6 531 526 520 513
47 641 633 626 61.6 61.0 603 59.6 59.0 585 578 57.1 562 559 552 548 543 538 532 525 SI8 512 510
48 655 647 639 629 623 616 60.9 602 597 S59.0 583 574 57.0 564 559 554 549 543 636 529 $23 521 518 S17
49 669 660 652 642 636 619 622 615 609 603 595 S86 8.3 57.6 57.1 566 561 554 547 540 334 531 529 327
50 632 674 666 6355 649 €42 635 617 622 615 608 598 595 58.8 583 577 $7.2 56.6 558 551 545 S42 $40 538
51 69.6 68.7 679 668 062 655 (A7 A0 634 627 620 6.0 0.6 59.9 594 589 584 577 S69 562 S56 553 551 549
52 709 701 692 682 675 668 660 652 (47 610 632 622 618 Gl.l 60.6 60.0 595 SBB 580 573 56.6 S64 562 560
53 723 714 706 695 638 68.0 673 665 (5.9 652 644 634 630 623 618 612 0.6 €0.0 592 584 S77 575 572 S7.A
54 737 728 719 708 70.1 693 685 678 672 664 656 61.6 1.2 G35 629 624 618 611 603 595 588 58.6 S83 58.1
53 741 732 721 714 706 698 (9.0 684 677 668 658 654 646 64l 635 629 622 614 60.6 599 397 594 592
56 46 734 727 719 710 703 69.7 689 68.0 67.0 666 658 653 647 CGAl 633 625 617 610 60.7 605 603
57 747 740 732 723 715 709 700 693 682 678 670 664 658 652 6AS 636 628 GLI 618 616 614
58 745 736 728 721 713 705 694 (9.0 682 67.6 670 664 656 647 639 632 629 626 624
59 749 740 734 726 717 706 702 693 688 68.1 G715 667 658 650 643 640 637 635
60 746 738 729 718 713 705 699 693 687 679 67.0 662 654 651 A8 646
61 741 730 725 717 711 704 698 690 G8.1 673 664 662 G539 65.7
62 742 737 729 723 716 709 70.1 692 684 673 672 670 66.7
63 747 740 734 707 721 713 703 695 686 683 680 (78
64 746 739 732 724 714 706 69.7 694 69.1 639
63 744 735 725 717 708 705 702 700
66 47 137 N8 719 716 713 710
67 748 739 730 N7 24 N1
68 741 738 734 732
69 748 745 743
RETARDLED GIRLS
PERCENTAGES AND ESTIMATED MATURE HEIGHTS FOR GIRLS WITHI SKELETAL AGES ONE YEAR
OR MORE RETARDED FOR THEIR CHRONOLOGICAL ACES
Skeletal Ages 12 Through 17 Years
Skeletal Age 120 123 126 129 13-0 133 136 139 14-0 143 146 149 150 153 156 159 160 163 166 169 110
% of Maturc Height 932 942 949 957 964 97.1 977 98.1 933 986 989 992 994 995 996 997 998 999 999 9993 100.0
Ht. (inches)
48 515 510
49 526 520 516 512
50 536 531 527 522 519 515 512 510
51 547 54l 537 533 529 525 522 520 519 SL7 Si6 Sh4 o SI3 0 S13 512 Sk SLL SLL O SLL SLO 510
52 558 552 548 543 S39 536 532 530 529 527 5.6 S24 523 523 S22 S22 SLl 521 Sl 520 520
53 569 563 558 554 550 S4.6 542 5S40 539 S¥8  Si6 534 S33 S33 532 532 531 531 Skl $30 S30
54 579 573 569 564 560 556 553 550 549 S48 546 544 S43 543 542 542 541 Sl 5S4l 540 540
55 590 584 580 575 S71 566 563 S61 560 SS8 536 S5.4 553 553 552 552 551 551 551 350 S50
56 60.1 594 590 585 581 577 573 571 570 S68 566 S65 563 563 562 562 561 5601 S61 560 'S60
57 612 605 601 596 59.1 587 SB3 S8 SBO ST 576 575 573 573 572 S72 S0 ST STl 570 S70
58 622 616 6L.1 606 €02 597 594 591 590 SBM Syo  SH5 583 SB.3 582 582 S8 581 581 580 380
59 633 626 622 617 612 608 G604 60.1 600 SY8  SU7  S05 594 593 592 592 SO0 SO0 S59.0 590 590
60 644 637 632 627 622 618 614 612 6LO 6DY (07 05 04 603 602 602 601 60.1  60.1 GO0 600
6l 655 648 613 637 633 628 624 622 621 0LY  Gl7 615 6ld 613 612 612 6L 6Ll 611 610 610
62 665 658 633 68 M3 639 635 632 631 69 (27 625 64 623 622 622 6Ll 6Ll 621 620 620
63 676 669 664 658 653 649 645 612 6Ll 639 637 635 634 633 633 632 631 631 61 630 630
64 68.7 619 674 669 664 659 (55 652 (5.0 610 (17 645 614 63 (43 62 Gl Gl Gl GO 60
65 69.7 690 685 679 674 669 G65 (63 661 G5O (57 (55 054 653 653 652 651 651 651 630 65.0
66 708 700 695 690 685 680 676 613 G2l 66O 667 GbS 664 663 663 (62 661 661 661 660 660
67 719 701706 700 695 690 686 633 682 GHO 677 675 674 673 673 672 671 671 671 670 670
68 730 722 L7 7L 705 700 66 693 92 690 S8 686 684 633 083 632 68.1 631 681 630 68.0
6 740 732 727 721 706 UL 706 703 702 700 (08 9.6 694 693 693 692 6901 690 690 690 69.0
[ 743 738 731 M6 1 N6 74 712 7100 708 706 704 204 0.3 702 700 0.0 7001 700 700
7 W8 742 D6 VY N7 N4 N2 oo NS N6 714 T4 N3 712 L T 7Ll 0 710
n ZARAREYE SR AN A X A 3% S A NV RRN BN DX B B A S A0 S 230 B 208 B R S 7Y R 7|
7 TT M43 T G3E 7360 734 7840 733 752 7L A3 73 730 730
74 6 TN 44 T3 4 AL TRl 0 740 740




