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Comparative Analysis of the Results of Fixed-angle versus Variable-angle
Volar Locking Plate for Distal Radius Fracture Fixation

Seung-Do Cha, M.D., Jai-Hyung Park, M.D., Hyung-Soo Kim, M.D., Soo-Tae Chung, M.D.,
Jeong-Hyun Yoo, M.D., Joo-Hak Kim, M.D., Jung-Hwan Park, M.D.

Department of Orthopedic Surgery, Myong-Ji Hospital, Kwandong University College of Medicine, Goyang, Korea

Purpose: To compare the outcomes of distal radius fractures in a fixed-angle volar locking plate group and variable-angle volar
locking plate group.

Materials and Methods: Forty-one patients observed at least 6 months after surgery were included in this retrospective study.
We used the range of motion, visual analogue scale score, Disabilities of the Arm, Shoulder and Hand Questionnaire score,
and radiologic findings to measure the clinical results.

Results: No differences in clinical results or radiologic results were noted between the fixed-angle volar locking plate group
and variable-angle volar locking plate group.

Conclusion: We believe that it is important to minimize complications by using appropriate screws and plates according to the
fracture type, though no differences in the surgical outcome were noted between the fixed-angle volar locking plate group and
variable-angle volar locking plate group with distal radius fracture.
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Table 1. Summary of cases

Patient data FA-LCP (n=20) VA-LCP (n=21)

Mean F/U 8.46 8.12
Mean age 61.5 57.6
Male:Female 8:12 8:13
Fracture type (AO)
A 7 5
B 0 2
C 13 14

FA-LCP: Fixed-angle locking plate group, VA-LCP: Variable-
angle locking plate group, F/U: follow-up.
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Table 2. (A) Functional outcomes of AO type A distal radius
fracture

Patient data FA-LCP VA-LCP p-value
Pain score 0.28 0.11 0.59
DASH score 3.38 2.50 0.32
ROM (flex-ext) 65.50 67.50 0.54
ROM (sup-pro) 168.0 152.50 0.12

(B) Functional outcomes of AO type C distal radius fracture

Patient data FA-LCP VA-LCP p-value
Pain score 0.57 0.63 0.42
DASH score 7.30 6.65 0.79
ROM (flex-ext) 51.25 63.50 0.29
ROM (sup-pro) 125.50 135.52 0.36

FA-LCP: Fixed-angle locking plate group, VA-LCP: Variable-
angle locking plate group, DASH: Disabilities of the Arm,
Shoulder and Hand Questionnaire, ROM: Range of motion,
flex-ext: Flexion-extension, sup-pro: Supination-pronation.

=9/ tlu 199

AFEE= 0,11, DASH A= 2.500|Qth (Table 2A), A
=49 Aee &5 B &7 19, A 55 A
18]3 DASH H BF AgHoz & o7} §iAd
. A0 7 CRoMe 1374 FEE A E5s
olg3t A 25 WHor =FI2lA 51257, -3¢
125.5°9om A2t 55 A% 0.57, DASH H4E 7.3
olgltt. €& THAX 7hiF £S5 A F5UE ol%
g 3¢ 2 Wele 25419 6357, 3u-3l9] 135.52°%]
o A7t EZ= AFE 063, DASH AFE 6,659
(Table 2B). 3719 44 &4 A7 BFolM A ZHo]
Cq =H-o| Hlsf et s Boy AY 24 B C
Y 2 BN F453e] Fol mE fofgk Axe A
ol Holx gttt dHToEE AHE 24, 5%, 7
T SF0] QT (Table 3). A& &4do] AW 1¢&
A3Y ZHERAN 27] 7 A B e E Q9] HE
=4o| FutElom 7hiaZ 3] &3S o] &ste] 1L

B o2t ofN

A% 34 o] AR ATE TAF 442 7
7 ZEe o)gdt FoNE= 9= A (rdial in-
clination)& it 24.8°, AW A (volar inclination)&
it 5.2°, 82 Eo] (radial heigh):= 129 mm¥ct. 7}
W7 A5 7 BERE ol8d TINE 4% A
(radial inclination)& 3t 21.6°, A% AAF} (volar in-
clination)& Hi 5.6°, 8% =] (radial heightT 10.8
mmE. (Table 4A) & wollA 37§9] A& 2F FASH
2 ApolE HolA| it

AOREFE CHolMe 87 745 1 54
3l ToME 22 AR (radial inclination)S %
A% ZAAE (volar inclination)S HiF 5.6°, 8
(radial height)= 11.8 mm@e}t, 7Pz 4= 27 F<%
H2 o] g3l o= 8= ZAFZ (radial inclination)S ¥
I 23.2°, A A (volar inclination)-& it 6.6°, 8=
%0]| (radial height)x= 12.3 mm=Z (Table 4B) 9 ol 3
M) AFE BT FAFHORE Afo|E HolA| skt

(3

16
.90

(]

flilo

=T

2

A=

o ol



200

Fig. 1. Anteroposterior and lateral radiographs of the left wrist.
(A) Anteroposterior and lateral radiograph showing type of
extra-articular fracture of the distal radius and ulna, AO type A3.
(B) Anteroposterior and lateral radiograph showing reduction
and stabilization with variable-angle locking compression plate
for the radius and locking compression plate for the ulna.

(C) At post-operative 29 days, reduction loss and metal
failure occurred.

(D) Revision with fixed-angle locking compression plate with
a long shaft for a radius.
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Table 3. Complications

FA-LCP VA-LCP
Reduction loss 0 1
Pain 2 3
Carpal tunnel syndrome 1 0

FA-LCP: Fixed-angle locking plate group, VA-LCP: Variable-
angle locking plate group.

Table 4. (A) Radiologic outcomes of AO type A distal
radius fracture

Patient data FA-LCP VA-LCP p-value
Radial inclination 24.8 21.6 0.66
Dorsal inclination 5.2 5.6 0.10
Radial height 129 10.8 0.23

(B) Radiologic outcomes of AO type C distal radius fracture

Patient data FA-LCP VA-LCP p-value
Radial inclination 229 23.2 0.44
Dorsal inclination 5.6 6.6 0.79
Radial height 11.8 12.3 0.52

FA-LCP: Fixed-angle locking plate group, VA-LCP: Variable-
angle locking plate group.
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