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Comparison of Operative Management in Distal Radius Fractures
Using 3.5 mm Versus 2.4 mm Volar Locking Compression Plates

Sung-Sik Ha, M.D., Tae-Ho Kim, M.D., Ki-Do Hong, M.D.,
Jae-Chun Sim, M.D., Jong Hyun Kim, M.D.

Department of Orthopedic Surgery, Sahmyook Medical Center, Seoul, Korea

Purpose: To evaluate clinical and radiological results using 3.5 mm & 2.4 mm volar locking compression plate (LCP) in distal
radius fractures.

Materials and Methods: This study reviewed the results of 115 cases of distal radius fractures treated with 3.5 mm volar LCP
(73 cases) & 2.4 mm volar LCP (42 cases) from September 2003 to June 2009. The radiographic results were evaluated by
radiographic assessment, and the clinical results were evaluated by Knirk and Jupiter's criteria, Modified Mayo wrist scoring
system and DASH score.

Results: Radiological evaluation of the radial length, radial inclination, volar tilt and intraarticular step off were improved both
3.5 mm volar LCP and 2.4 mm volar LCP. Nine cases of arthritis occured in 3.5 mm volar LCP and 7 cases in 24 mm
volar by using the Knirk and Jupiter's criteria. The mean score evaluated by Modified Mayo was 86.7 in 3.5 mm volar LCP
and 84.8 in 2.4 mm volar LCP. DASH score was 11.2 point in 3.5 mm volar LCP, 10.9 point in 2.4 mm volar LCP. All cases
showed bone union showing no evidence of malunion, nounion, nor metal failure.
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Conclusion: Distal radius fractures treated with 3.5 mm volar LCP and 2.4 mm volar LCP show satisfying radiological and clinical

outcome.

Key Words: Radius, Distal radius fracture, Volar locking compression plate

MNoE

99 9F FEe ol WS MY B Bas
B 4% 0 N3 PR 34 Fo BEY AR PHE B
o AgEle] itk e, Aol TR ~Ex B
Z719) 2] Qlve] BAR k2 e ol Bl
Am P B 3L BAE BUE By B4 3
R Qi FAol olfl FEe AReH m5 Gl
o, 47 = WStk BEY 4% % FH) 24

.

=
g Aol Ao Apaty Qug ojex, 2] B &
£L Adse] UEsd Sl A8g 2l BAshks Aol
AR WFow Ho] Al JePHOIY, gl 0F FY
& W el EdEel ke Ak wel B A
0 P F5% 2ol Ao, F4us JHe)
5oz Qg el 9%, v, shds A <
2, iser 2e) WA Bl BAVE Y. ol £
H2¢ o) Fon A9 A9l 8F TR MY

o

2w 9 A F5% 2] ARG 2
it SEde AR AolE A2AA EFREE S

=
=
W el Rl felsh ue) 248 v 99

WEow Ualel Baden A% Anz Ao B
A7 UAke] =7] wjie] e FHe 1A A ofglgo]
SIEF. 27] Qb B2 ALhAA BB kR
712 gt A WHEHEA 2.4 mm locking distal
radius system (Synthes, USA)o] IQFEA A 2714 &

Fig. 1. (A) Photograph shows 3.5 mm LCP distal radius plate.
(B) Photograph shows 2.4 mm locking distal radius system.
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Table 1. Demographic data

Patient data

3.5 mm LCP
distal radius plate
(n=73)

2.4 mm locking
distal radius system
(n=42)

Age (years) (range)
Male : female
Cause

Slip down

Fall down

Traffic accident
Fracture type (AO)

A2

A3

B2

C1

C2

C3

564 (33~74)
24 : 49

54
12
7

12
19
5
10
20
7

53.7 (36~75)
11:31

26
11
5
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Fig. 2. (A) 52 year old female patient presented with distal radius fracture as AO classification CI.
(B) Postoperative radiographs show acceptable reduction with 3.5 mm LCP distal radius plate.
(O) Postoperative 17 months radiographs show complete bone union.



Table 2. Results according to the radiographic evlauation

228 159

3.5 mm LCP distal

2.4 mm locking distal

Radiographic index radius plate (n=73) radius system (n=42) p-value
Radial length (mm)
Preoperative 7.8 (4.3~9.3) 8.1 (4.6~9.6)
Postoperative 11.2 (9.5~14.8) 11.4 (9.6~14.6) 0.377

Last follow up
Radial inclination (°)

Preoperative

Postoperative

Last follow up
Volar tilt (°)

Preoperative

Postoperative

Last follow up
Intra-articular step off (mm)

Preoperative

Postoperative

Last follow up

11.0 (9.3~14.3)

134 (64~25.5)

9.6 (2.3~16.7)
93 (1.5~16.3)

14 (1.1~3.1)
038 (0.2~0.8)
037 (0.2~0.9)

223 (17.2~30.8)
22.1 (16.1~30.2)

—3.8 (—16.7~7.4)

112 (92~14.1)

13.1 (6.1~23.9)
22.1 (162~31.8) 0.543
22.0 (15.7~30.6)

2.6 (—14.7~5.9)
8.8 (2.1~15.8) 0321
8,5 (12~153)

1.7 (1.1~3.3)
0.32 (0.1~0.8) 0.291
0.3 (0.1~0.9)

Table 3. Radiologic evaluation by fracture type treated with 3.5
mm LCP distal radius plate

Radiologic index Postop.  Last follow up p-value

Radial length (mm) A (11.8) A (11.5) 0.322
B (10.5) B (10.1)

Radial inclination (°) A (22.9) A (22.6) 0.611
B (21.5) B (21.1)

Volar tilt (°) A (9.8) A (9.6) 0.213
B (9.3) B (9.0)

Intraarticular step off (mm) A (0.35) A (0.37) 0.275
B (0.41) B (0.44)

Group A: Fracture type A2,3, B2, Cl (46 cases), Group B:
Fracture type C2,3 (27 cases).

Table 4. Radiologic evaluation by fracture type treated with 2.4
mm locking distal radius system

Radiologic index Postop.  Last follow up p-value

Radial length (mm) A (11.6) A (11.4) 0.297
B (10.4) B (10.3)

Radial inclination (°) A (22.9) A (22.6) 0.588
B (21.2) B (21.4)

Volar tilt () A (8.9) A (8.8) 0.233
B (8.4) B (8.1)

Intraarticular step off (mm) A (0.29) A (0.28) 0.247
B (0.34) B (0.31)

Group A: Fracture type A2,3, B2, Cl (46 cases), Group B:
Fracture type C2,3 (27 cases).

Table 5. Arthritic grading system of Knirk and Jupiter and
results of this study

3.5 mm 24 mm
Grade Finding LCP distal locl.<mg distal
radius plate radius system
(n=73) (n=42)
0  None 64 35
I Slight joint-space narrowing 7 6
I Marked Joint space narrowing 2 1
Osteophyte formation
I Bone-on-bone 0 0

Osteophyte formation
Cyst formation

=4 el wA BAg 23 35 mm 4 4EF 55
S ARESE FolA] BEe T (AO type A2, A3t
44 FEY 24 (A0 type B2, C1) 4649} w44
4 (AO type C2, C3) 274|¢] BAITHH fode gile
Table 3), 2.4 mm 77 8t S&53S ARSSH &+ &
WAl A (A0 type A2, A3)o|ut MR BEY
34 (AO type B2, C1) 2699} Ei FH (AO type
C2, C3) 16919 TAIE fo/de glltt (Table 4),

HE ZA AEG B Knirke} Jupiter® ‘o] NFom
riskd=d], 3.5 mm ZF7 h FE579 AL Grade 1
o] 79, Grade 17} 2¢0]aL F 9] (12.3%)olH #HdY
o] WEtg o™, 2.4 mm &7 ?}-lﬂ— &390 AL Grade
10] 69ll, Grade 17} 162 & 79 (20%)olx T o]
ATt (Table 5). 2.4 mm A7 vt F&3-8 ALE3H
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(p=0.157).
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Table 6. Clinical evaluation by Mayo wrist score system
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Final result (total points)

Category Score Findings
Pain (25 points) 25 No pain
20 Mild pain with vigorous activities
20 Pain only with weather changes
15 Moderate pain with vigorous activities
10 Mild pain with activities of daily living
5 Moderate pain with activities of daily living
0 Pain at rest
Satisfaction (25 points) 25 Very satisfied
20 Moderately satisfied
10 No satisfied, but working 90~100
0 No satisfied, unable to work 80~89
Range of motion (25 points) 25 100% percentage of normal 65~79
20 75~99% percentage of normal <65
10 50~74% percentage of normal
5 25~49% percentage of normal
0~24% percentage of normal
Grip strength (25 points) 25 100% percentage of normal
15 75~99% percentage of normal
10 50~74% percentage of normal
5 25~49% percentage of normal
0 0~24% percentage of normal

Excellent
Good
Fair
Poor

Results according to Mayo wrist score system

Grade 3.5 mm LCP distal radius plate (n=73) 2.4 mm locking distal radius system (n=42)
Excellent 40 (54%) 21 (50%)
Good 28 (38%) 15 (35%)
Fair 5 (8%) 16 (15%)
Poor 0 0
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Fig. 3. (A) 64 year old male patient presented with distal radius fracture as AO classification C2.

(B) Postoperative radiographs show volar fixation using 2.4 mm locking distal radius system.

(C) Postoperative 12 months radiographs show locking compression screws are involved on the artricular surface. The patient
had limitation in range of motion as flexion, extension because of wrist pain.
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