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[ Abstract ] Objective To compare the efficacy of percutaneous double external fixators (EF) and EF combined with
volar locking plate (VLP) in the treatment of AO C1, C2 and C3 type distal radius fracture (DRF). Methods The data of 108
patients with AO C-type DRF from 2019 to 2022 were reviewed. Fifty-one patients were treated with double EF (a no-bridging
cemented-pin frame and a conventional wrist-bridging EF) and 57 patients were treated with EF (a conventional wrist-bridging
EF) combined with VLP. The imaging parameters (palmar tilt, radial inclination, radial height, ulnar variance, etc.), wrist
motion and grip strength were measured. Wrist pain intensity was evaluated by visual analogue scale (VAS). The whole function
of the upper limb was assessed by disability of arm shoulder and hand scale (DASH), the wrist function was evaluated by Mayo
wrist score (MWS), and the patient satisfaction was evaluated by short assessment of patient satisfaction (SAPS). The incidence
of complications was evaluated according to the patient’s chief complaint and the surgeon’s comprehensive judgement.
Results There were no significant differences in age, gender, injury cause, AO types or operation time between the 2 groups

(all P>0.05). The time from injury to operation, intraoperative blood loss and hospital stay in the double EF group were
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superior to those in the EF combined with VLP group (all <<0.001). The patients were followed up for 24 to 33 months.

There were no significant differences in palmar tilt, radial inclination, radial height or ulnar variance at the last follow-up (all
P>0.05); the VAS score (P=0.025) and SAPS score (P=0.015) in the double EF group were significantly better than those

in the EF combined with VLP group. There were no significant differences in the range of motion (flexion, extension, radial

deviation, ulnar deviation, pronation or supination), grip strength, MWS or DASH scores between the 2 groups (all 2>0.05).

The overall complication rate of the double EF group was 13.73% (7/51), which was lower than that of the EF combined with
VLP group (28.07%) (16/57) (P<<0.05). Conclusion Percutaneous double EF is easy to operate and relatively safe, with few

complications and satisfactory follow-up results. It can be a treatment option for OA C-type DRF.
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Tab1 Comparison of general data of DRF patients between 2 groups

Index Double EF group N=51 EF-+VLP group N=57 Statistic P value
Agelyear, x s 61.25+10.25 62.361+10.15 t=0.727 0.328
Gender, 1 (%) 7 =0.188 0.665
Male 31 (60.78) 32 (56.14)
Female 20 (39.22) 25 (43.86)
Cause, 7 (%) 1 =0.567 0.967
Falling on ground 26 (50.98) 30 (52.63)
Road traffic accident 12 (23.53) 14 (24.56)
Sports 9 (17.65) 9(15.79)
Higher-level fall 2(3.92) 3(5.26)
Others 2(3.92) 1 (1.75)
Dominant hand, 7 (%) 29 (56.86) 31(54.39) 2 =0.326 0.982
AO type, 1 (%) 7=0.118 0.943
Cl 10 (19.61) 12 (21.05)
C2 29 (56.86) 33 (57.89)
C3 12 (23.53) 12 (21.05)
Ulnar styloid fracture, n (%) 20 (39.22) 23 (40.35) 7 =0.188 0.665
Time from injury to operation/d, x s 3.48+2.85 5.75+3.25 t=3.213 <0.001
Intraoperative bleeding/mL, x & 9.88+3.85 110.68+19.86 t=37.617 <0.001
Operative time/min, x+s 87.68+15.85 91.23+17.65 t=1.263 0.209
Intraoperative fluoroscopy/times, x & 18.551+4.86 9.18+3.25 t=10.613 <0.001
Hospital stay/d, x +s 5.28+2.05 10.18+3.22 t=8.239 <0.001

DREF: Distal radius fracture; EF: External fixator; VLP: Volar locking plate; AO: Arbeitsgemeinschaft fiir Osteosynthesefragen.
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Tab 2 Comparison of radiographic parameters of DRF patients between 2 groups at final follow-up

Parameter Double EF group N=51 EF+VLP group N=57 Statistic P value
Palmar tilt/(°), x*s 10.25£3.25 11.15£2.93 t=1.293 0.199
Radial inclination/(°), x +s 20.43+2.21 21.24+2.28 t=1.548 0.125
Radial height/mm, x£s 11.12£1.26 10.80+1.63 t=1.039 0.301
Ulnar variance/mm, x£s 1.28+£0.83 1.58+£0.84 1=2.628 0.090
Articular step-off >2 mm, n (%) 3 (5.88) 4 (7.02) ¥=0.057 0.811

DREF: Distal radius fracture; EF: External fixator; VLP: Volar locking plate.
&3 WEF4ADRF EFERFHNZMBEASHIZEESHTL

Tab 3 Comparison of imaging parameters of DRF patients in double EF group immediately after surgery versus at

time of fracture healing

N=51

Parameter Immediately after surgery Fracture healing Statistic P value

Radial height/mm, x+s 11.53£1.18 11.15+£1.26 t=1.548 0.126
Palmar tilt/(°), x*s 10.55£1.65 10.34£2.83 t=2.326 0.096
Radial inclination/(°), x s 20.63£2.18 20.49+2.32 t=1.293 0.132
Ulnar variance/mm, x£s 1.02£0.66 1.26£0.71 t=1.039 0.328
Articular step-off >2 mm, n (%) 0 2(3.92) ¥ =0.404 0.525

DREF: Distal radius fracture; EF: External fixator.
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Tab 4 Comparison of wrist function and complications of DRF patients between 2 groups at final follow-up
Index Double EF group N=51 EF+ VLP group N=57 Statistic P value

Active ROM/(°), xts

Flexion 66.32+5.62 64.70+ 6.30 t=0.302 0.196

Extension 61.23+5.76 60.96+5.51 t=0.198 0.946

Radial deviation 19.67+3.86 19.63+4.08 t=0.176 0.925

Ulnar deviation 30.65+3.84 29.67+2.89 t=0.208 0.652

Pronation 72.98+6.22 71.07+7.21 t=0.156 0.314

Supination 74.58+5.56 72.76+7.06 t=1.142 0.256
Grip strength/%, x+s 95.28+3.36 94.41+3.88 t=0.763 0.457
VAS score, X+ 0.72+0.81 1.17£1.06 1=2.699 0.025
MWS score, x+s 91.22+5.89 89.26+6.67 t=1.985 0.135
DASH score, x*s 11.11x5.16 12.56+6.23 t=1.752 0.126
SAPS score, x =5 23.51+ 2.36 20.94+ 3.51 1t=2.365 0.015
Complication, 7 (%) 7 (13.73) 16 (28.07) 71 =4397 0.044

Infection 2(3.92) 3(5.26)

Nerve injury 1(1.96) 1(1.75)

Tendon rupture or tendonitis 1(1.96) 2 (3.51)

Fixation issues 1(1.96) 3 (5.26)

Reduction loss 1(1.96) 1(1.75)

CRPS 0 3(5.26)

Scar hypertrophy 0 2 (3.51)

Traumatic arthritis 1(1.96) 1 (1.75)

DREF: Distal radius fracture; EF: External fixator; VLP: Volar locking plate; ROM: Range of motion; VAS: Visual analogue scale;

MWS: Mayo wrist score; DASH: Disabilities of the arm, shoulder and hand scale; SAPS: Short assessment of patient satisfaction;

CRPS: Complex regional pain syndrome.
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Fig1 Typical case data of double EF group

A 57-year-old male fell on the ground, resulting in an AO C2 type distal radius fracture on the right wrist. A: Preoperative
posteroanterior X-ray showed AO C2 type distal radius fracture with obvious shortening and displacement; B: Lateral X-ray showed
the fracture was angularized; C: Intraoperative X-ray showed good reduction and pin positioning; D: The fracture was fixed using
a no-bridging cemented-pin frame and a conventional bridging EF; E: Posteroanterior X-ray showed fracture healing 6 weeks after
surgery; F: Lateral X-ray showed fracture healing 6 weeks after surgery; G: Posteroanterior X-ray showed normal radius height after
removal of the EFs; H: Lateral X-ray showed good fracture healing after removal of the EFs; I: The extension function of the wrist
recovered well 1 year after surgery; J: The flexion function of the wrist recovered well 1 year after surgery. EF: External fixator; AO:

Arbeitsgemeinschaft fiir Osteosynthesefragen.
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