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The Anterior-Posterior Diameter of Radial Shaft for Predicting
Appropriate Length of Distal Screws in Volar Plating for Distal
Radius Fractures

Jaeseung Hur"*, Bong Gun Lee”*, Sihoon Choi’, Kwang-Hyun Lee’

'Department of Orthopedic Surgery, Seouldaejeong Hospital, Cheonan, Korea
*Department of Orthopedic Surgery, Hanyang University College of Medicine, Seoul, Korea

Purpose: Extensor tendon complications associated with dorsal screw penetration following volar plating of distal ra-
dius fracture have been reported widely. The aim of this study was to find the anatomical index to predict the appropriate
length of screw.

Methods: Three-dimensional computed tomography (CT) scans of distal radius were performed after removal of volar
plate. According to the extensor compartments and Lister tubercle, we divided the distal radius into four groups in axial
view in CT. Through sagittal view, we measured volar cortex to dorsal cortex in parallel with the extension of screw trace
and anatomical index (lunate depth, anterior-posterior diameter of radius shaft). Statistical analysis was performed with
ANOVA and linear regression analysis.

Results: The measurable traces of screw were 371 in males and 1,091 in females. The average value was 17.59 mm,
20.72 mm, 20.31 mm, and 19.1 mm in each group for males, and 15.75 mm, 18.76 mm, 18.04 mm, and 17.22 mm for
female patients. The anterior-posterior diameter of radius in which the screw was inserted to oblong hole moderately cor-
related with the extension of screw trace in the third and fourth compartments.

Conclusion: The anterior-posterior diameter of radius at level of oblong hole can be used to predict appropriate length of
distal screw for volar plating of distal radius fractures.
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o el & 7% &)1 & A AHE Bkt d$E 9
5517] 98 3D-CT HAE Algstalnh. dA: 419
st o]FojFtt. &2 3 FY FH AR} Al
Fs1H 3, A7HA] E5H9 F43H(Acu-Loc Wrist Plate;
Acumed, Hillsboro, OR, USA or Variable Angle LCP
Two-Column Volar Distal Radius Plate 2.4; Synthes,
Oberdorf, Switzerland or Arix volar distal radius
locking plate system; Jeil, Seoul, Korea) % oFE At
25l ZHE 7AFG} S AR AY JBRE &
&% A%, 29, 455 3, 45% 319 AP AAIE B
o SASNSATE. 58 F Ha 3749 o4 FAsl0] R
= g0l BlE B4 F I AAS YA, 4R
A 27 A20] LA BAS] Falo] T& AR
= Aldstion, AA ¥ o3d 3D-CT AAE Aldst
At CT AAL 21 242 PiviewSTAR (Pi-view 5.08;
Infinitt, Seoul, Korea)E olgst3 o 3 Ho] 2 A
2oj9} ¢ 9o 43 Aot Kajslel BUR 7 AR

= 274e9tt. % 3079019 A AR} o875 S,
54 |82 €2 49 viE 4593 245 a5
SAlo ARt A&7 795 AlQlstgtt. WA CTY &
H(axial view)& ol-&3t0] 2% AHF wiS vAE2 Al
A7 799 ARzx4 29 2 Lister 718 ©]85to] 4
TFA 248, Listerg7], Al 378, Al 47928 Y

Fig. 1. The dorsal cortex of distal radius was divided into four
groups by the extensor compartment and Lister’s tubercle
(1: second extensor compartment, 2: Lister’s tubercle, 3:
third extensor compartment, 4: fourth extensor compartment,
A: extensor carpi radialis longus, B: extensor carpi radialis
brevis, C: extensor pollics longus, D: extensor digitorum
communis).

295



Archives of Hand and Microsurgery Vol. 24, No. 4, December 2019
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Aol A A Lstct S5 295 FeEHEE AR 9
29 @7 713 A5 F A 9] Zol: FAF Aol A
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S0 WS o] g3l AT A4 A% FAHL 24
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33 APYBA R At

Fig. 2. The hole after removal of distal screws in three-
dimensional reconstructed image defining dorsal cortical
screw penetration.
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Z 29699 CT & FAE= 779, 9= 219992, ¥
o Yol A 44.6A, oA 58.1MIA T B FA] 717
2 A 8.971¢, oA 7.871L0|Ut. 439 AHE2
Synthes7} 869, Acumed”} 1099, Jeilo] 10199 A] At
453t 83 AR AYdE AR F Ade 9A
= 41671, dA = 1,166719.0H, ALY Zol= JdA+
= 37170, 9A= 1,091707F &4 7FssFAtH(Table 1).

Fig. 3. The length between volar cortex and dorsal cortex,
which is the extension of screw traces of distal screw in
sagittal image, were defined as the appropriate length of
SCrew.

Fig. 4. The anatomical index for predicting appropriate length
of screw. (A) The anteroposterior diameter of in shaft of
radius at level of oblong hole. (B) The lunate depth in sagittal
image.
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4370, o7+ 1997171 ERl= 9l om, +9H W2 Table
20] 71&ottt. 4% T FEEE AcumedolA 69571,
Synthesoll A 42270, JeilolA 465707 &% 7153191,
Z+Z+ 957, 6171, 76719] YAREo] viE wd &S st
AtH(Table 2). ¥]& o& S 44902 YRS o &
FYHA 279, Lister =71, Al 378, A 478) YA
EA9 gut ol EAF 17.59 mm, 20.72 mm, 20.31
mm, 19.1 mmZ AP H A=} 15.75 mm, 18.76

Table 1. Demographic data

Male Female
No. of case 77 219
Age (yr) 44.6+10.7 58.1%+15.1
Side (Rt:Lt) 37:40 93:126
Height (m) 1.7240.07  1.57+0.06
Weight (kg) 7134112 58.2+7.7
BMI (kg/m’) 24.0+3.2  23.7+3.2
Duration from primary 8.9+8.2 7.8£7.3

operation (mo)
The total number of distal screw 416
The number of measurable screw 371 (89.2)

1,166
1091 (93.6)

Values are presented as number only, mean+standard de-
viation, or number (%).
Rt: right, Lt: left.

mm, 18.04 mm, 17.22 mmZ 3%, A 7t Al
F % (Cohen’s Kappa Coefficient)= 0.894%t}. BFA+
£ Al 2780] 7P Askon, A 4780l {-oJ5tA 2+
B} Z293(p=0.000), Al 3783} Lister tubercleg] 2
0|7} 7F¢ A1 th(p=0.004, p=0.000). A 372} Lister
tubercle?] Zol= YATHP=0.681). A= 2 479 2
T FYsHAl Zol7t AL (p=0.000), Al 27+, A 47
g, A 378, Lister tubercle £2.& Zol7| 43t 9 &
7450l et AIE A9 A% AH2 FA 13.32
mm, 94 11.75 mm3ow, G4= AV AF A4
32} 19.11 mm, 9A& 17.09 mmFAtHTable 3, 4). A+
9] 7], Q=Y A AF A, 8 75 IS AT
7 9 AR 4ol #AE= Table 5, 63 2ok 8%
7 AEEE AAR IS A A 3399 A=
9 ZH2F 0.545, 0.427, Al 4782 0.529, 0.48% 35
Lo AoAS 32 7R, E8E ASE IS AT} A
4782 Jq 247 R: 0.406, 0.4772 F5=9 AAS
= 7HTE AA dAoIA AR EE AR dole
WO R 2 mm TPo|EE o]F A olfstr] ¢
o 3]AA 2 ALt gk Table 73 Zt}. G&H9] 3¢,
eI AFIE LpAFEO] 14 mmE S UL ), A 3
8L 20 mm, Al 4782 18 mm7IA| 7} eHA g Aol
ZEAAEL, 16 mmz S EE 392 44 22 mm, 20

Table 2. The number of screw penetration analyzed by three-dimensional reconstruction image

1 2 3 4 Total
Male 20 7 6 10 43
Female 68 27 40 64 199
Acumed 27 8 15 48 98
Synthes 30 7 6 21 64
Jeil 33 12 9 26 80

1: second compartment, 2: Lister’s tubercle, 3: third compartment, 4: fourth compartment.

Table 3. The appropriate length of screw and anatomical index in males

Group N Mean SD Min Max
1 111 17.59 2.01 13.25 22.78
2 87 20.72% 2.09 13.78 26.92
3 86 20.31%* 223 15.04 26.00
4 87 19.10 243 12.69 25.45
Total 371 19.31 2.52 12.69 26.92
AP diameter of radial shaft (mm) 77 13.32 1.70 6.39 17.17
Lunate depth (mm) 77 19.11 1.50 13.72 23.03

SD: standard deviation, Min: minimum, Max: maximum, 1: second compartment, 2: Lister’s tubercle, 3: third compartment, 4:

fourth compartment, AP: anteroposterior.

*There was no statistically significant difference between groups 2 and 3 but with the other groups.
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Table 4. The appropriate length of screw and anatomical index in female

Group N Mean SD Min Max
1 305 15.75% 2.17 7.63 21.17
2 266 18.76%* 2.04 11.97 24.11
3 272 18.04* 2.32 10.70 27.10
4 248 17.22% 2.03 9.91 24.85
Total 1,091 17.39 243 7.63 27.10
AP diameter of radial shaft (mm) 219 11.75 1.50 7.18 23.16
Lunate depth (mm) 219 17.09 1.20 14.05 21.07

SD: standard deviation, Min: minimum, Max: maximum, 1: second compartment, 2: Lister’s tubercle, 3: third compartment, 4:

fourth compartment, AP: anteroposterior.

*The average length of appropriate screw was significantly different in all groups.

Table 5. The correlation of optimal length of screw with anatomical index in males

Third compartment

Fourth compartment

Anatomic index

r p-value S I r p-value S I
Lunate depth 0.118 0.001 0.481 11.118 0.165 0.000 0.636 6.927
AP diameter of radial shaft 0.297 0.000 0.687 11.199 0.280 0.000 0.805 8.361
Height 0.070 0.014 8.944 4.923 0.048 0.042 7.768 5.727

r’: explanatory power, S: slope, I: Intercept, AP: anteroposterior.
The explanatory power of the second compartment and Lister’s tubercle with all anatomical indices were less than 10%.

Table 6. The correlation of optimal length of screw with anatomical index in females

Third compartment

Fourth compartment

Anatomic index

r p-value S 1 r p-value S I
Lunate depth 0.099 0.000 0.605 7.686 0.200 0.000 0.786 3.819
AP diameter of radial shaft 0.182 0.000 0.677 10.107 0.230 0.000 0.687 9.188
Height 0.001 0.694 0.934 16.560 0.000 0.895 —-0.284 17.662

1’: explanatory power, S: Slope, I: Intercept, AP: anteroposterior.
The explanatory power of the second compartment and Lister’s tubercle with all anatomical indices were less than 10%.

Table 7. The safe length of distal screw calculated by regression equation for clinical application

AP Male Female

diameter of 3rd compartment 4th compartment 3rd compartment 4th compartment

radial shaft Cal Min Max Cal Min Max Cal Min Max Cal Min Max

8 16.7 16 18 14.8 14 16 15.5 14 16 14.7 14 16

10 18.7 18 20 16.4 16 18 16.9 16 18 16.1 16 18
12 19.4 18 20 18.1 18 20 18.2 18 20 17.4 16 18
14 20.8 20 22 19.6 18 20 19.6 18 20 18.8 18 20
16 222 22 24 21.2 20 22 20.9 20 22 20.2 20 22
18 23.6 22 24 22.9 22 24 22.3 22 24 21.6 20 22

AP: anteroposterior, Cal: the calculated value by regression equation, Min: the maximal acceptable length of distal screw, Max:

the minimal length of distal screw for bi-cortical fixation.
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