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Clinical efficacy of open reduction and internal fixation with plates versus minimally invasive Kirschner wire fixation
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ABSTRACT Objective To compare the short-term clinical efficacy and safety of closed reduction with Kirschner wire fixa-
tion versus open reduction with plate fixation for treating osteoporotic Colles” fractures in middle-aged and elderly patients.
Methods Between January 2018 and January 2023, 119 patients with Colles fractures were retrospectively analyzed ,including
39 males and 80 females, aged from 48 to 74 years old with an average of (60.58+6.71) years old. The time from injury to oper-
ation ranged 1 to 13 days with an average of (5.29+2.52) days. According to the surgical method,they were divided into

Kirschner wire fixation group (Kirschner wire group) and plate internal fixation group (plate group). In Kirschner wire group,
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there were a total of 68 patients,comprising 21 males and 47 females. The average age was (61.15£6.24) years old ,ranged
from 49 to 74 years old. Among them,41 cases involved the left side while 27 cases involved the right side. In the plate group,
there were a total of 51 patients, including 18 males and 33 females. The average age was (59.78+5.71) years old ranged from
48 to 72 years old. Among them, there were 31 cases on the left side and 20 cases on the right side. The following parameters
were recorded before and after the operation; operation time, intraoperative blood loss, hospitalization days ,hospitalization ex-
penses , postoperative complications ,and radiographic parameters of distal radius (distal radius height,ulnar deviation angle,
palmar tilt angle). The clinical efficacy was evaluated at 3 and 12 months after the operation using Gartland—Werley and dis-
abilites of the arm shoulder and hand (DASH) scores. Results The patients in both groups were followed up for a duration from
12 to 19 months with an average of (13.32+2.02) months. The Kirschner wire group exhibited significantly shorter operation
time compared to the plate group 27.91 (13.00,42.00) min vs 67.52 (29.72,105.32) min,Z=-8.74,P=0.00. Intraoperative
blood loss was also significantly lower in the Kirschner wire group than in the plate group 3.24 (1.08,5.40) ml vs 21.91
(17.38,26.44) ml,Z=-9.31,P=0.00. Furthermore , patients in the Kirschner wire group had a shorter length of hospital stay
(11.40+2.78) days,t=-3.12,P=0.00. Additionally , hospitalization
cost was significantly lower in the Kirschner wire group than in the plate group 10 111.29 (6 738.98,13 483.60) yuan vs
15 871.11 (11 690.40,20 051.82) yuan,Z=-5.62,P=0.00. The incidence of complications was 2 cases in the Kirschner wire

group and 1 case in the plate group,with no statistically significant difference (P>0.05). At 3 months postoprative , the radial

compared to those in the plate group (8.38+2.63) days vs

height of the Kirschner wire group was found to be significantly smaller than that of the plate group,with measurements of
(11.45£1.69) mm and (12.11+1.78) mm respectively (1=-2.06,P=0.04). However,there were no statistically significant dif-
ferences observed in ulnar deviation angle and palmar tilt angle between the two groups (P>0.05). The DASH score and Gart-
land—Werley score in the Kirschner group were significantly higher than those in the plate group at 3 months post-operation
(19.10£9.89) vs (13.47+3.51),:=4.34,P=0.00; (11.15+3.61) vs (6.41+2.75),:=8.13,P=0.00). However, there was no sig-
nificant difference between the two groups at 12 months post—operation (P>0.05). Conclusion Compared to plate internal fixa-
tion, closed reduction with Kirschner wire support fixation yields a slightly inferior recovery of radial height; however, there is no
significant disparity in the functional score of the affected limb at 12 months post-operation. Nonetheless, this technique offers ad-
vantages such as shorter operation time , reduced intraoperative blood loss, decreased hospitalization duration , and lower cost.
KEYWORDS Osteoporosis;  Colles” fractures;  Kirschner wire;  Minimally invasive fixation;  Plate fixation
o8 32 S B TR A A A TR R I S S T T 3 em
AN B 3T, 2 T LB AR K 83, 52 R0 00 7y

.19 .

HR S5 AP H-2.5<T fl<-1.0. (5) AR5 % E g
EWIREYT, HEEDT I [ >12 A4~ H o HEBR bR TF i

At AR ILZ AL T 43k Colles & 47 Smith &
Pt \Barton H 5%, Hrp L) Colles H¥r & # W, o
ZAEN Colles BT & WA B B A E T 18%%,
F AR BALFEEE ML v AT N 2 A 2 S 2R
FE S5 BRSO v FET PN I R AR T
R EZ —  BAEWG /N LD SR S0
SR AR Colles BT i W7 sty 15 98 AR
JR R MR, R B EET [ Jr 8 0 [ G n SRR
Ve, &5 oyl RGN EK, LA M4, w0
AR SR FH e PR A 28 RO S0 S 43 [ e R 7 I 25 i
P, BASE AT 8T, O it — 2 B % T IR YT AL
S, ARWESE U 534 2018 4F 1 & 2023 47 1 ]
T3R8 v A S 4 1 1) g a1 Colles 47
HIIGERIT R, I 5 AT D) IF =200 3 o [
BEIATX L, G T .
1 #R5HE
1.1 gl

PARRE: (D ZGETFARRE<14d, (2)54)
Colles 1537 ,AO/OTA®I /3 Jg A I K C W, T4 If
Pifi. B)FER =454, (4)H%E TH<-2.5,8ffi

BT BRI A IR PR R L I AE R AR
SERC MR YT ORI N B s 5 DT SR AN e 8
1.2 ek

Wl B 4B 2018 4F 1 H % 2023 45 1 Hf55490
ARRUERE 119 4, 55 39 f4], 4 80 f4i]; 4Rk
48~74(60.58+6.71) % ; Z2 M) 72 {5 , 45 0] 47 ] 5 2k 135
100 1], 55 F 47T 445645 16 6, EAVE (5 3 B, HHIET
i -1.1~-2.9 (-1.90+0.49); 25 & T A WfE 1~
13 (5.29+2.52) d;AO/OTA 43 %1 A # 65 5] ,C #
54 451 o e BT R O XA o v QR B S [ e A
(GRIRE ) KU HEE RN EEH (E R
). wIREFAL B 68 ], 5 21 fi, 4 47 fi] ; 47 iy
49~74(61.15+6.24) % s 7 41 ], 45 ) 27 i) . $z8
Ml B 51 61, 95 18 fil, < 33 fi; 4F#% 48~72
(59.78+5.71) % 5 22 31 451, 45 00 20 51, W 4 3 AR
I — B PR b3, 22 3 0S8 1124 78 L (P>0.05) , 45 1]
Fotk, W3 1o A58 3R 5 Bede B2 B S HiLvfE (4 5
LL-2021-1201),

1.3 RIT
1.3.1 RujabPe  BE ARG, W AT 5 B ik



- 20 - 5 2025 4F 1 B2 38 5 13 China J Orthop Traumatol , Jan.2025, Vol.38,No.1

*1

P4 Colles B & RBT— MR AR LK

Tab.1 Comparison of preoperative general information of patients between two groups with Colles” fractures

5 - TS AR (vs) s DU/ s 5 H /1) ZHEFA BHETME A0 SME/F)
L b4 M AWM B WAAT ARG AL WA (s ) /d (x%s) AR CH
FCEHA 68 21 47 61.15+624 41 27 57 9 2 4719 -1.93+0.47 38 30
Bama sl 18 33 5978x571 31 20 43 7 1 6.123.0 -1.87£0.52 27 24
o 56 x=1.01 1=1.24 X’=0.00 X’=0.12 1=1.63 1=-0.29 X=0.102
Pl 0.76 0.22 1.00 0.94 0.11 0.77 0.75

TE SR, SRR B BUPEMY, R A
T PN JRR B B4 R, o R TH A
1.3.2 SEIREFA R MIE T3k B2 AL H 3 Wi , LA
2~3 ME AR 2 mm v [CEF F RSB ZE R AT 456 2 B
Probro, S L2 MCEAR 2 mm s KA AR B2 5E
i A ) e B 2R 5 T vy, N e A v DG YT T A
Rbed 28 AR E , BT B A0 E ST R B R
W, IS E R, 9, BT A, TR BOBH 4L
(1) RJG% T RVE A7 I/ EE o
1.3.3 #Zathdl RAKRZ=FARKYI O, ZZY)
TE R R KT RS R, B e s S JUL I 1 Ao Al i
AL B EE RNl TR B AN AT U, g KA
ERE, ARSI, EW T EM I rkimE,
VLB 42 B M 181, 378 10 D W o 7. ¥ R4 )i, npsk )
HRIREE S . RIG%4 T RBBABIERY
1.3.4 RJGAb3 54 RREE B )5 BD 55 &
FAT RS R, LA T TR -
WAARNG 7d ZBRAE, IF UGB D REH# I ; 7 1K
FHAR G 3~6 J8 L bR AN E 2 A S T Rpe v I
B AT iR, KRG 1d ) 3.6.12 MEH#A
X 2k h, s IRET A 6 A N LB ey oy 8 s IR o 422
HWRAT ARG, 2 SRR E BT R
AR AR S AN I RS B
1.4 W% H STk

RS A B N I ST N S (1 S N S N
B 2% ARG IE & 4E , 78 PACS [ H 244, i3 A

Bl 1 2 ROF G o (AT SO 8 e R A BRSSPI 1ac Rp#AE 1b. RJS 50

Fig.1 Intraoperative and postoperative appearance of minimally invasive Kirschner wire fixation

via the ulna  1a. Intraoperative operation 1b. Postoperative appearance
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Tab.2 Comparison of general information between two groups of patients with Colles” fractures after operation
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Tab.3 Comparison of postoperative Gartland—Werley scores between two groups of patients with Colles” fractures at

different times
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Tab.4 Comparison of preoperative and postoperative imaging parameters of the distal radius between tow groups of patients

with Colles” fractures
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Fig.2 A 56-years-old female patient fell and was diagnosed with fractures of the right distal radius 2a,2b. Preopera-
tive AP and lateral X-ray films showed C2 type fracture of distal radius ~2¢. Preoperative CT showed that the fracture
line accumulated the articular surface,and the metaphysical end was comminuted 2d,2e. AP and lateral X-ray films 1d
after performing minimally invasive Kirschner pin-supported immobilization showed that the fracture break was well-dis-

placed 2f,2g. Postoperative 2 d X-ray films after internal fixation removal showed that the fracture breaks had healed

and were in good position  2h,2i,2j,2Kk. Wrist function (dorsiflexion,flexion , posterior rotation ,anterior rotation) at 12

months postoperatively showed that the patient recovered well from flexion-extension-rotation function of the wrist joint
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3a,3b. Preoperative AP and lateral X-ray films showed A3 type fracture of distal radius

showed that fracture not involving articular surface ,comminuted epiphysis
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Fig.3 A 63-years-old female patient fell and was diagnosed with a fracture of the distal end of the right ra-

3c. Preoperative CT
3d,3e. AP and lateral X-ray films 1d after

internal fixation with splints showed that the fracture break was well-displaced 3f,3g. Postoperative 2 d X-ray films af-

ter internal fixation removal showed that the fracture breaks had healed and were in good position 3h,3i,3j,3k. Wrist

function (dorsiflexion,flexion, posterior rotation, anterior rotation) at 12 months postoperatively showed that the patient

recovered well from flexion-extension-rotation function of the wrist joint
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