
TABLE E-1 Vilkki Severity Grading for Radial Dysplasia (Hand Wrist Other)25

Hand Wrist Other* Modified Hand†

Hand (0 to 8 points)
Metacarpophalangeal joints of the second to fifth digits, flexion of <45� 1 per digit 1 per digit
Proximal interphalangeal joints of the second to fifth digits, extension deficit of >20� 1 per digit 1 per digit

Wrist radial deviation (0 to 4 points)
Mild (10� to <30�) 1 —

Moderate (30� to <60�) 2 —

Severe (60� to 90�) 3 —

Extreme (>90�) 4 —

Other (0 to 3 points)
Total active motion of the elbow of <60� or weak flexion 1 —

Elbow extension deficit of >20� 1 —

Shoulder abduction or flexion of <120� 1 —

Pinching pattern between the fourth and fifth digits 1 1
Functional or reconstructable thumb 21 21

*The values are given as the number of severity points from 21 to 16 points. †The values are given as the number of severity points from 21 to 9
points.
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TABLE E-2 Demographic Characteristics of Adults with Radial Longitudinal Deficiency* �

Classification

Vilkki Severity
Grading for Radial

Dysplasia

Adult
No. Sex

Age
(yr)

Syndrome/
Anomalies Side Bayne Blauth

Hand
Wrist
Other

(points)

Modified
Hand

(points)

Total
Forearm
Angle
(deg)

Total
Carpal

Forearm
Length
(mm)

Modified
Hand-

Forearm
Position

(mm)

Radial
Deviation

of the
Wrist
(deg)

1R M 19 VATER R IV V 4 4 30 196 224 0

1L L IV III 6 4 47 193 265 40

2R F 21 TAR R IV II 8 5 70 124 29 45

2L L IV II 8 5 47 98 15 35

3L M 19 L IV IV 8 7 40 120 † 10

4R F 18 Skeletal
dysplasia

R IV IV 6 5 80 73 276 20

4L L IV IV 9 7 85 92 280 20

5L F 19 VATER

L

IV V 10 9 64 154 281 215

6R M 21 R III V 10 7 † † 229 10

6L L III V 8 5 52 207 225 10

7R F 21
TAR

R
IV

I 4 2 60 156 253 25

7L L IV I 4 2 97 144 283 40

8L M 23 VSD L IV IV 8 6 80 199 250 50

9R M 24 Esophageal
atresia

R IV IV 11 8 † † † 80

10L M 24 Scoliois L III IV 10 8 78 116 0 40

11R M 24 R III II 3 3 22 181 215 220

12L M 35 L III III 6 6 70 137 260 0

13R M 24 TAR R IV III 4 21 † † † 75

13L L IV III 6 1 † † † 70

14R M 22 VATER R IV IV 10 8 40 152 6 40

15R F 44 VATER R III V 6 4 69 151 263 35

15L L II IV 2 2 11 242 213 25

16R M 33 Vertebral
and ear
anomalies

R IV V 10 7 45 110 27 50

17R F 60 Holt-Oram R V V 7 2 84 182 261 40

17L L V V † 6 † † † †

18R F 32 R IV V 11 7 89 109 230 90

19R M 23 Holt-Oram R IV V 11 8 91 214 286 45

19L L V V 10 6 † † † 10

20L F 30 L IV Inappropriate 8 5 23 130 23 20

*M = male, F = female, R = right, L = left, VSD = ventricular septal defect, TAR = thrombocytopenia absent radius syndrome, VATER = vertebral defects, anal atresia,
tracheoesophageal fistula, and radial and renal dysplasia. †Not measurable.
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Range of Motion

Opposite
Hand if Not

Included

Total
Active
Motion

of Elbow
(deg)

Wrist
Extension-

Flexion
(deg)

Total
Active
Motion

of Digits
(deg)

Body
Length
(cm) Treatment Bayne Blauth

120 25 505 175.5 Centralization Pollicization

110 20 665 Centralization Callus
distraction

Pollicization

115 70 175 162 Centralization

100 40 0 Centralization

50 60 155 168.5 Centralization,
osteotomy of
ulna

Pollicization 0 I

110 20 65 148 Radialization,
osteotomy of
ulna

Pollicization

110 45 175 Radialization,
osteotomy of
ulna

Pollicization

65 50 195 168 Centralization Pollicization None None

40 5 415 159.5 Centralization,
osteotomy of
ulna,
arthrodesis
of wrist

Soft-tissue
distraction

Pollicization

50 90 510 Centralization Pollicization,
opponensplasty

95 20 740 164 Centralization

120 50 685 Centralization

120 90 225 175.5 Centralization Pollicization I II

140 40 165 172 Centralization Pollicization 0 I

90 35 235 172 Vascularized
free fibula

Pollicization 0 None

120 85 540 177 Radialization Pollicization 0 II

135 30 560 163 Centralization,
arthrodesis of
the wrist

Pollicization I III

85 45 490 167.5 Nonsurgical

85 25 460 Nonsurgical

100 5 110 169 Centralization Soft-tissue
distraction

Callus
distraction

Pollicization 0 IV

115 0 655 168 Centralization Pollicization

145 125 790 Pollicization

55 65 360 160 Centralization Pollicization 0 V

40 65 390 172 Nonsurgical

30 † 355 Nonsurgical
prosthesis

60 0 260 167.5 Centralization Pollicization 0 IV

75 0 380 183.5 Nonsurgical

70 90 335 Nonsurgical

50 0 350 170 Arthrodesis of
the wrist

None None

TABLE E-2 (continued)
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TABLE E-3 Descriptive Statistics of Adults with Radial Longitudinal Deficiency

Mean* Median†

Age (yr) 27 ± 10 24 (18 to 60)

Total active motion of elbow (deg) 90 ± 33 95 (30 to 145)

Total active motion of wrist extension-flexion (deg) 43 ± 33 40 (0 to 125)

Total active motion of digits (deg) 377 ± 212 360 (0 to 790)

Total active motion of single digit (deg) 90 ± 48 92 (0 to 198)

Wrist radial deviation (deg) 31 ± 28 35 (220 to 90)

Vilkki Hand Wrist Other (points) 7 ± 3 8 (2 to 11)

Vilkki Modified Hand (points) 5 ± 3 5 (21 to 9)

Total forearm angle (deg) 59 ± 27 64 (22 to 97)

Total carpal forearm length (mm) 143 ± 50 144 (21 to 242)

Total carpal forearm length as a percentage of body length (%) 9 ± 2 9 (5 to 14)

Modified hand-forearm position (mm) 239 ± 32 230 (286 to 15)

Grip strength (kg) 4.0 ± 2.9 2.8 (1.0 to 10.3)

Key pinch (kg) 1.4 ± 1.7 0.5 (0 to 5.4)

Box and Block Test (points) 55 ± 14 58 (21 to 86)

Sollerman test (points) 56 ± 11 58 (35 to 75)

QuickDASH disability (points) 18 ± 18 14 (0 to 68)

QuickDASH sport or music (points) 15 ± 21 9 (0 to 75)

QuickDASH work (points) 11 ± 18 3 (0 to 63)

SF-12 physical component summary (points) 51 ± 8 54 (32 to 61)

SF-12 mental component summary (points) 53 ± 9 56 (34 to 62)

Q appearance‡ (points) 2.5 ± 1.4 2.5 (0 to 5)

*The value is given as the mean and the standard deviation. †The value is given as the median, with the range in parentheses. ‡If the Q
appearance was transformed to a score from 0 to 100 by subtracting 1 and multiplying by 25 (equivalent to scoring the QuickDASH), the mean
score (and standard deviation) was 41 ± 30 points, and the median score was 38 points (range, 0 to 100 points).
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TABLE E-4 Statistical Correlations* for Adults with Radial Longitudinal Disability

Box and Block Sollerman QuickDASH SF-12 PCS SF-12 MCS

R† P‡ R† P‡ R† P‡ R† P‡ R† P‡

Grip strength 0.417 0.012 0.314 0.154 20.333 0.083 0.454 0.016 20.088 0.630

Key pinch 0.448 <0.001 0.194 0.317 20.110 0.521 0.197 0.284 20.301 0.128

Vilkki Hand Wrist Other 20.270 0.062 20.613 <0.001 0.600 <0.001 20.629 <0.001 20.409 0.005

Vilkki Modified Hand 20.506 0.003 20.426 0.011 0.533 <0.001 20.530 <0.001 20.166 0.490

Total forearm angle 0.156 0.244 20.056 0.775 0.232 0.156 20.249 0.107 20.312 0.129

Total carpal forearm length 0.166 0.198 0.184 0.151 20.433 <0.001 0.503 <0.001 0.338 0.081

Percentage of total carpal
forearm length per body length

0.212 0.295 0.298 0.102 20.343 0.093 0.283 0.144 0.475 0.007

Total active motion of elbow 0.087 0.654 0.576 <0.001 20.410 0.001 0.587 <0.001 0.236 0.098

Total active motion of wrist
extension-flexion

20.153 0.181 0.144 0.389 0.004 0.971 0.012 0.913 0.217 0.161

Total active motion of digits 0.599 <0.001 0.661 <0.001 20.465 <0.001 0.449 <0.001 0.179 0.233

Radial deviation of the wrist 0.026 0.870 20.183 0.229 20.008 0.968 20.031 0.889 20.228 0.019

*The correlations have been adjusted for age, sex, side, and unilateralism or bilateralism. †This represents the standardized regression coefficient. ‡This represents
the p value.
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