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Application of distal radius coronal bone structure matching in the treatment of distal radius fractures
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ABSTRACT Objective To investigate the clinical effect of coronal bone structure matching (CBSM )in the treatment of dis-
tal radius fracture. Methods A total of 39 cases of distal radius fracture between Jannary 2018 and Jannary 2022 were included
in this study. Among them there were 22 males and 17 females with an average age of (48.9+16.3) years old,ranged from 22 to
65 years old. All patients were treated with open reduction and internal fixation with plates. Based on the measurement of CB-
SM value on the X-ray film the next day after surgery. All patients were divided into matched group and mismatched group ac-
cording to the coronal bone structure matching in the normal range or not. There were 27 patients in the matched group , includ-
ing 15 males and 12 females, the age ranged from 22 to 64 years old with an average of (48.0+16.2) years old. AO classifica-
tion of fracture was C1 in 6 cases and C2 in 21 cases ;the operation time ranged from 1 to 6 days after injury;9 cases were com-
plicated with ulnar styloid process fracture. There were 12 patients in the mismatched group,including 7 males and 5 females;
the age ranged from 22 to 65 years old with an average of (48.8+15.8) years old. AO classification of fracture was C1 in 4 cases
and C2 in 8 cases;the time from injury to operation ranged from 1 to 5 days;4 cases were complicated with ulnar styloid pro-
cess fracture. The X-ray films were used to evaluate fracture healing,humeral height,ulnar angle and palm tilt angle at 3
months after operation. The range of wrist motion (pronation,supination, palmar inclination and dorsiflexion) ,function out-

comes (Gartland—Werley score) and pain levels (visual analogue scale, VAS) were compared between the two groups at the
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last follow-up. Results The average follow-up time of 39 patients were (9.5+4.3)months,ranged from 6 to 14 months. All pa-

tients healed in one stage without postoperative infection ,fracture nonunion and fracture displacement occurred. Compared with

match group at the last follow-up , the VAS in the mismatch group was increased[ (2.5+1.3)points vs (1.6+1.0)points |, the wrist

pronation were decreased[ (70.5+12.6)° vs (80.5+9.4)° |, with statistically significant difference (P<0.05). There was no sig-

nificant difference in the range of motion (supination, palmar inclination , dorsiflexion )and excellent good rate between the two

groups at last follow-up after operation (P>0.05). Conclusion Wrist dysfunction, limited pronation,and wrist pain may occur

when the postoperative matching degree of the distal radius fracture is not within the normal range.
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Fig.1 Schematic diagram of the distal radius CBSM calculation method :
A vertical line is drawn along the ulnar cortex of the radius shaft 3 ¢cm be-
low the distal articular surface,and then draw a horizontal line is drawn
parallel to the distal radius joint corresponding to longest transverse diam-
eter of the lunate. The CBSM value is the percentage of the distance from
the most ulnar point of the lunate to the intersection of the two lines (a)

and the full length of the lunate (b)
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Tab.1 Comparison of general information before surgery between two groups of patients with distal radius fracture

- o i (e )/ P51/ 151 405 % F AR ] AO 4351/ {5i] ﬁa‘#)i'%‘*%?é%
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VE L4 27 48.0+16.2 15 12 3.5+2.3 21 9

AVEHC A 12 48.8+15.8 7 5 3.2+£2.0 4 8 4

o 36 1E 1=0.143 x’=0.026 1=0.390 x’=0.538 -

P{H 0.887 0.872 0.699 0.463 1.000
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Fig.2 Schematic diagram of different CBSM matching after distal radius
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fracture 2a. After distal radius fracture ,CBSM matching is poor,the

radial shaft is displaced ulnarly (yellow arrow ) ,and the distal bone frag-
ment is displaced radially and proximally ( red arrow) ,the distal oblique
bundle of the interosseous membrane is relaxed (white dotted line) 2b.
After internal fixation,the CBSM matches well ,and the tension of the
oblique bundle at the distal end of the interosseous membrane is restored

(white solid line)
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Tab.2 Comparison of imaging parameters between the two
groups of patients with distal radius fracture 3 months after

surgery
UNIGE:E 27 7.6+6.5 21.4+4.8 10.7+1.6
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1 0.094 0.524 0.530
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Tab.3 Comparison of the therapeutic outcomes between the two groups of patients with distal radius fracture at the final

follow-up
21 51 1%k i (s ) /° A (xs)/° JEHI (x5 )/° e 5 (xs)/° VAS(x+s)/ 45
IyE 27 70.6+10.5 55.8+10.1 80.5+9.4 76.8+9.8 1.6£1.0
NN 12 72.8+12.4 54.9+9.6 70.5+12.6 74.8+10.0 2.5+1.3
Lo R (=N 1=0.571 1=0.261 1=2.756 1=0.586 1=2.363
P1E 0.571 0.796 0.009 0.562 0.024




7 2024 4F 10 H 55 37 B4 10 3

China J Orthop Traumatol ,0ct.2024,Vol.37 ,No.10

- 951 -

B3 i, LS55 %, A Mk A T

Fig.3 A 55-year-old female patient with left distal radius fracture underwent internal fixation

tal radius fracture with the distal bone fragment displaced dorsally towards the radial side
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3a,3b. Preoperative AP and lateral X-rays showed a dis-
3c,3d. AP and lateral X-ray films taken the next day after the

operation showed poor coronal displacement reduction,and the CBSM did not match ~ 3e,3f. AP and lateral X-ray films at 3 months after operation showed

that the trabeculae crossed the fracture line and fracture line was blurred  3g,3h. AP and lateral X-ray films at 12 months after operation showed that the

fracture line had disappeared and the fracture had healed
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