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ORIGINAL ARTICLE
INCIDENCE AND RISK FACTORS OF LATE DISPLACEMENT IN DISTAL RADIUS FRACTURE TREATED
WITH CLOSED REDUCTION AND PERCUTANEOUS PINNING

INCIDENCE AND RISK FACTORS OF LATE DISPLACEMENT
IN DISTAL RADIUS FRACTURE TREATED WITH CLOSED REDUCTION
AND PERCUTANEOUS PINNING

Chanon Hansudewechakul M.D.*, Panupong Radchauppanone M.D.**, Amornsak Roobsoong M.D.*

ABSTRACT

BACKGROUND : Closed reduction and percutaneous pinning is an accepted method in treating
distal radius fractures, due to shorter operative time and economic advantage. Fixation with
Kirschner wire gives lower stability compared to plate and screws and may result in displacement
of fracture during follow-up period.

OBJECTIVE : To describe the incidence and explore what risk factors can predict late instability
of distal radius fracture treated with Kirschner wire fixation.

METHODS : All cases of closed distal radius fractures treated with closed reduction and
percutaneous pinning in Chiangrai Prachanukroh hospital in the year of 2018 to 2020 were
retrospectively reviewed. Patients’ data, preoperative, immediate postoperative and 4-8 weeks
postoperative radiographic parameters were compared. The patients were divided into late
displacement group and stable group at the end of treatment and risk factor of late displacement
was calculated.

RESULTS : : In 380 cases of distal radius fractures after percutaneous pinning, 89 cases had a late
displacement of fracture. The rate of displacement was 23.42%. Multivariable analysis showed
comminuted fracture patterns and volar carpal malalignments are the risk factors which increased
the rate of late displacement. Using 3 K-wires significantly prevented the displacement rate

compared to 2 k-wires.
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ORIGINAL ARTICLE

INCIDENCE AND RISK FACTORS OF LATE DISPLACEMENT IN DISTAL RADIUS FRACTURE TREATED
WITH CLOSED REDUCTION AND PERCUTANEOUS PINNING

CONCLUSIONS AND DISCUSSIONS : Volar carpal malalignment or comminuted fracture
increased displacement rate of percutaneous pinning in distal radius fracture. Open reduction with
plate and screws fixation should be considered for the operative treatment in such cases.
If percutaneous pinning was chosen, fixation with 3 K-wires may prevent late displacement.

KEYWORDS : distal radius fracture, closed reduction and percutaneous pinning, carpal

malalignment.
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A15199 2 Jeyauszunsuazladendnm
ngun 1 ngun 2

insiAdouvanTEan

n3EANIIUAINALEIAR

(n = 291) U undsnswnGn
(n = 89)
%
WAl 0.619
e 106 75.18 35 24.82
NI 185 77.41 54 22.59
819 (mean, S.D.) 49.89 +18.34 54.03 +16.58 0.058
918 < 60 U 196 78.71 53 21.29 0.203
918 > 60 U 95 72.52 36 27.48
nalnn1sualdu 0.610
Juitus1u (Low energy) 153 77.27 a5 22.73
gURAMAR135 (High energy) 86 78.18 24 21.82
AN9INTige (High energy) 52 72.22 20 27.78
nsTANdauIvinsIunIaly 0.412
Taivin 194 78.54 53 21.46
nsEQAYnd Ulnar styloid 88 72.73 33 27.27
ﬂiz@ﬂﬁ'ﬂ“ﬁ Ulnar head/shaft 9 75.00 3 25.00
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A15199 2 (5i9)

nguil 1 nguil 2
nsEgNIUAWARIRA finsinAauvaInsEgn
(n = 291) U UNEINTHGR p-value
(n =89)
%

ANWILYBINTTYNYN 0.005*
Simple fracture 149 83.24 30 16.76
Comminuted fracture 142 70.65 59 29.35

nsiiniddavasnszan 0.468
Extra-articular fracture 145 78.38 40 21.62
Intra-articular fracture 146 74.87 49 25.13

Radial inclination (degree; 14.51 +7.60 13.10 +7.50 0.201

mean, S.D.)
Radial inclination > 10° 219 76.57 67 23.43 1.000
Radial inclination < 10° 72 76.60 22 23.40

Ulnar variance (mm; mean: 2.07 +2.49 2.66 +2.87

5.0) 0.083
Ulnar variance < 3 mm 221 78.37 61 21.63 0.168
Ulnar variance > 3 mm 70 71.43 28 28.57

Articular stepping (mean, 0.77 1.34 1.34 2.45

D) 0.059
Articular stepping < 2 mm 244 77.96 69 22.04 0.203
Articular stepping > 2 mm ar 70.15 20 29.85

Volar tilt (degree; mean, -10.21 17.96 -8.38 20.51

D) 0.767
Neutral tilt (-10° to 20°) 113 79.02 30 20.98 0.088
Dorsal tilt (<-10°) 160 77.29 a7 22.71
Volar tilt (>20°) 18 60.00 12 40.00

Carpal alignment measured by Wolfe method

Good carpal alignment 123 82.55 26 17.45 0.028*
Dorsal carpal malalignment 135 75.00 a5 25
Volar carpal malalignment 33 64.71 18 35.29
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A15199 2 (fd)

ngun 1 Ngun 2

n3EANIIUAIMALHIAR insiAdauvaINTEAN

(n = 291) L TUREINTHIGA p-value
(n =89)
%

Carpal alignment measured by Intersection method

Good carpal alignment 69 87.34 10 12.66 0.019*
Dorsal carpal malalignment 178 75.11 59 24.89
Volar carpal malalignment a4 68.75 20 31.25

Carpal alignment measured by Selles method

Good carpal alignment a6 88.46 6 11.54 0.005*
Dorsal carpal malalignment 226 76.61 69 23.39
Volar carpal malalignment 19 57.58 14 42.42

U K-wires

1 K-wire 3 75 1 25 0.521
2 K-wires 143 73.33 52 26.67
3 K-wires 125 80.65 30 19.35
> 4 K-wires 20 76.92 6 23.08

NAN199849 K-wire (2 Kwires)

Divergent 102 71.83 40 28.17 0.798
Parallel or Convergent 28 77.78 8 22.22
Cross 13 76.47 a4 23.53

Direction of K-wire (3

Kwires)
Single-sided 17 77.27 5 22.73 0.771
Cross 108 81.20 25 18.80
nsldillanvasdngn
Wonaau (Short Arm Slab) 255 75.67 82 24.33 0.338
[Honuds (Short Arm Cast) 36 83.72 7 16.28
*significant
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A15197 3 Univariable analysis
Predictor

LNAYEY

21811AN71 60 U

High energy mechanism
Comminuted fracture
Intraarticular fracture

Ulnar styloid #n¥aa

Radial inclination <10

Ulnar variance > 3 mm
Articular stepping > 2 mm
Dorsal tilt > 10 degrees*

Volar tilt > 20 degrees*

Dolar Carpal malalignment by Wolfe method**

Volar Carpal malalignment by Wolfe method**

Volar Carpal malalignment by Intersection method**

Dolar Carpal malalignment by Selles method**
Volar Carpal malalignment by Selles method**
Using 2 K-wires***

Casting after K-wire

RR 95% CI p-value
0.91 0.59 - 1.39 0.665
1.29 0.85-1.97 0.237
1.06 0.70 - 1.61 0.771
1.75 1.13-2.72 0.012%
1.16 0.77-1.76 0.481
1.17 0.36 - 3.73 0.797
1.00 0.62-1.62 0.997
1.32 0.84 - 2.07 0.223
1.35 0.82-2.23 0.233
1.08 0.68-1.71 0.735
1.90 0.98 - 3.72 0.059
1.43 0.88 - 2.32 0.144
2.02 1.11 - 3.69 0.022+
2.5 1.16 - 5.27 0.020+
2.03 0.88 - 4.67 0.097
3.68 1.41-9.57 0.008+
1.38 0.88 -2.16 0.162
0.67 0.31-1.45 0.307

* [USguiisy normal tilt.
** Compared to normal carpal alignment.

*** Compared to 3 K-wires.

Multivariable regression analysis
(M13199 4) WU AsEANRNLUUAELE U
(comminuted fracture) Lﬁumﬁmﬁmmadﬂis@ﬂ
Lﬂ?{auﬁlmﬂ%ié@&i’l&ﬁﬁ&lﬁ’lﬁ@%’lﬂﬂﬁ@ dun1sin

wuINsEANdadonaur1fAnNUI1 laNIEnTEAN

t Significant.
RR = Relative Risk

Cl = Confidence Interval

ad v

Hawuanmen1unilaeldi5inaes Selles
Dutladedilvnszgnied ewfindyu uazidle
Wisuisuusuimaind ldluniseadn wudn
nsldann 3 @7 Wudadedestunisiinnszgn

= v oA = a v g v o
Lﬂa@u‘maﬂﬂﬂ@]@LN@L‘U?EJ“UW]EJUWUI?I@'J@ 2 6N
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AN5197 4 Multivariable analysis, on each method of carpal alignment measurement

Carpal alignment measured by  Carpal alignment measured by Carpal alignment measured by

_ Wolfe’s method intersection method Selles’ method
ict
(ECIEOE RR 95% Cl p-value RR 95% ClI P value RR 95% ClI p-value
LAVEY 0.82 0.50 - 1.33 0.421 0.84 0.51-1.38 0.496 0.82 0.50 - 1.34 0.433
E]WEJ}Hﬂﬂ’J"W 601 1.44 0.88 - 2.38 0.150 1.46 0.89 - 2.39 0.139 1.44 0.88 - 2.37 0.146
High energy mechanism 1.11 0.67 - 1.84 0.675 1.18 0.71-1.95 0.532 1.13 0.68 - 1.86 0.630
Comminuted fracture 1.92 1.18 - 3.11 0.008+ 1.90 1.17 - 3.07 0.009t 1.98 1.23-3.20 0.005t
Intraarticular fracture 1.31 0.80 - 2.15 0.282 1.35 0.82 -2.22 0.231 1.33 0.81-2.19 0.254
Ulnar styloid NI 1.25 0.79 - 1.97 0.336 1.16 0.74 - 1.84 0.508 1.19 0.75-1.87 0.449
Radial inclination <10 0.80 0.48 - 1.34 0.401 0.82 0.50 - 1.37 0.459 0.88 0.53-1.47 0.631
Ulnar variance > 3 mm 1.08 0.66 - 1.77 0.762 1.05 0.64 - 1.73 0.845 1.06 0.64 - 1.74 0.818
Articular stepping > 2 mm 1.26 0.68 - 2.36 0.453 1.29 0.69 - 2.39 0.422 1.29 0.70 - 2.40 0.404
Dorsal tilt > 10 degrees* 0.82 0.44 - 1.05 0.517 0.65 0.35-1.21 0.348 0.82 0.49 - 1.35 0.430
Volar tilt > 20 degrees* 1.39 0.54 - 3.58 0.497 1.70 0.70 - 4.15 0.697 1.47 0.64 - 3.40 0.367
Dolar Carpal malalignment ** 1.32 0.71 - 2.45 0.373 2.13 0.94 - 4.86 0.069 2.01 0.83-4.84 0.122
Volar Carpal malalignment ** 1.69 0.68 - 4.18 0.260 1.77 0.69 - 4.55 0.235 297 1.04 - 8.51 0.042+
14 K-wires 2 §ia **= 1.67 1.03-2.71 0.037+ 1.65 1.02 - 2.68 0.041+ 1.71 1.05-2.79 0.030t
Casting after K-wire 0.80 0.35-1.82 0.595 0.79 0.35-1.80 0.579 0.83 0.37 - 1.89 0.661
* Wiguiiguiu normal tilt. t Significant.
** |WIeuisuiu normal carpal alignment. RR = relative risk
= Pauiuld K-wires 3 @ Cl = Confidence interval
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