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Percutaneous K-wire Fixation of Colles’ Fracture A Prospective Study of Twenty
Seven Cases

Woo Koo Chung, M.D., Won Sik Choy, M.D. and Dong Chul Park, M.D.

Department of Orthopedic Surgery, Eul Ji Hospital, Seoul, Korea

27 Colles’ fracture were treated with closed reduction and percutaneous k-wire fixation under the C
-arm fields, from July 1980 to September 1984 at the Department of Orthopedic Surgery of Eul Ji Ho-
spital. The average duration of the follow up was 4.9 Months.

A prospective study was made and evaluated under the subjective and objective criteria of Gartland
and Werley, and the objective criteria of Scheck.

The results of this study were as follows:

1. The incidence was high in 4th and 5th decade as 66.5%, not significant between females and

males, 45% of the cause of injury was falling accident.

2. In 27 cases, showed the satisfactory result about 92.6 %, but, in the comminuted intraarticular fr-
acture group, 2(15.4 %) out of 13 cases showed unsatisfactory result.

3. Better result was obtained with more secure reduction and skillful technique, in certain case, con-
sidered that the open reduction and internal fixation with k-wires would be better than percutan-
eous k-wire fixation.

4. In the aspect of hand motion and the concept of improved anatomical restoration and maintenan-
ce would lead to improved function, ideal method was percutaneous k-wire fixation and casting
after closed reduction under the C-arm fields.

Key Words: Colles’ fracture, Treatment, Percutaneous k-wire fixation.
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1. 9" 8 848 BX

2792} Colles TH3=}e] dd Y= 204
700 7= 2 3F 43410150, 30~40H ol 4 66.5
%2 MIEE R4k o WA EE A F4}
3193t} (Table 1),

2. 239 2F

F 276 2% e EAe|glen, A A
H Y AAdwoeNe 1129020 FH2 Gart-
land ¢} Werley'¥u}yj ¢ 8 B3}l c), =8 F
2 AW A 3k 283" AdE 2%
3 3FANA 78%2 WEE vheldv}(Table 2),

3. 239 w2l

Zetadast 233 3TNA B2 HEE Jeh
o] 45%¢q) o|2 T QT s FAHQ 1 FlAHE 4
a7t 8 Y]leg el bl (Table 3),

4. 2HY g

st Atdletslon, Algh EAEAalA 295l 4
442 K244 4 5%F, F49 724 (impaction)
o o4 E A¢E B 29194 AL A
dahget. K244 ARl $ol 25918 S3A 1
Wy E3) el oA sgeh E ohE s K-
AAAE 229 HETZ A HAq aFs 2w 2
A2 3ksla aTAE0] 45~60% whaFo g Abql
st THFHE F3AA i Fsl Ao o B
dHoeh. ol E 4] A £4E slsted AHUA
shiet. AREEHGR A4S F71E 0.1lem W&
0.16cm € o|-§3t%ict. 2aFoll FHO A (st
ability) & X-4 A 43545l 4 Ade] 2% 9
Aol 2g $54 42 Bt FHY ot
AL B ¥, KA ¢ Audsld sl sl
o ESR T, 1F uhaAd ad g A9 e (Fig.
1), ZAE ¥4 s14-& well padding Foif Su-
AgAZ o, o)de sigpAe

gar tong splint-&

Table 1. Distribution of age and sex

) ) o Age Sex Male Female Total (%)
S AT G FavkA sl FEEYe R
FHHE N TIANA 299 2ol a4 4 2130 1 0 1(4)
2 odulsko g Aol Szl YA EEYES 31—40 6 2 8(29.5)
o X4 4435402 gH A4 BAY F 41-50 4 6 1067)
of K4z 45918 2HA7E AL 920 5160 2 3 5(18.5)
2 ek & 8T A4ES A KA A 6170 ! 2 3(11)
QAo EAA STEW U A £AHS stk 5] Total 14(52%) 13(48%) 27 (100%)
Table 2. Classification of Colles’ fractures (by Gartland and Werley)
Fracture type No %
Group 1 Simple Colles’ Fx. with no involvement of the radial 6 22
articular surface
Group 2 Comminuted Colles’ Fx. with fractures of the radial 8 30
articular surface in which the fragments were not di-
splaced
Group 3 Comminuted Colles’ Fx with fractures of theradial ar- 13 48
ticular surface in which the fragments were displaced
Total 27 100
Table 3. Cause of injury
Cause Fracture type Group 1 Group 2 Group 3 Total
Fall from a height 1 4 7 12(45%)
Slip down 4 1 1 6(22%)
Traffic accident 0 2 4 6(22%)
Others 1 1 1 3(11%)
Total 6 8 13
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Fig. 1-7}. Showing a intra-articular comminuted fracture of the distal radius with loss of radial angulat-

ion, loss of radial length, and severe dorsal angluation.
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Fig. 1-L}, Postoperative roentgenogram showing correctly positioned k-wires and anatomical restoration of
fracture with the wrist immobilized in neutral. The sugar tong splint are in place.

Fig. 1-c}. Final roentgenogram at 12 weeks,

showing no significant change in either the dors-

al or radial angle.
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Fig. 2. Measurements on the lateral view. The dorsal angle 1 is the angle between a line perpendicu-
lar to the long axis and articular surface indicated by a line joining its volar and dorsal margins of that
surface. The dorsal tilt 2 is measured in minus degree.

Fig. 3. Measurement on A-P view. The radial angle 1 is the angle between a line perpendicular to the
long axis and of the radius and a line parallel to the articular surface, indicated by joining the radial and
ulnar margins of that surface. The radial length 2 is the distance that the styloid process projects distal
to the long axis drawn through the ulnar head.
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Table 4. Comparison of alignment between postoperation and final follow up as shown in roentgeno-

gram

Average dorsal angle

(degree)
Fracture type

Average radial angle

Average radial length

(degree) (mm)

Postop. Final Change Postop. Final Change Postop. Final Change
Gartland and Werley
Group 1 7 7 0 23 23 0 10 10
2 4 3 1 19 17 2 9 8
3 3 2 1 19 17 2 9 8
Table 5. Degree of final range of motion
Fracture type
(Gartland and Werley) Group 1 Group 2 Group 3
o Aver 73.3 65.5 55.6
Dorsiflexion Rang 85—75 50 70—40
. Aver 69.6 60.2 48.2
Palmar flexion Rang 80—60 85—25 70—25
Pronation Aver 83.1 82.4 76.9
Rang 85—75 85—65 80—45
L Aver 78.5 71.6 68.2
Supination Rang 85175 85—60 80—45
Ulnar deviation Aver 28.3 26.4 25.4
Rang 30—25 30—20 30—10
. . Aver 22.1 20.5 19.4
Radial deviation Rang 95— 20 9515 95—10
* Aver(Average), *Rang(Range)

Fig. 4. Postoperative roentgenogram, showing
mild degree of dorsal tilt and loss of radial length.

son* uhjoll &|ah 4 Zw whapAdAbell 4 47
A}7 (Fig. 2)3b A Fw] ulapid Aol 4] 23
2 9F70 % 24k Fig 3. WAL
A5hE $F9) ohal o} 242 brol4 BAsek
422 A Abzy 24 4] dorsal tiltE minus 8 F 4]
stolch vhA o 2A Al S35 AAAe A
T 355 (-20~15), HEF AL HF 1845

Fig. 5. Final follow up roentgenogram at 16
weeks, showing more loss of radial length, but
the wrist function was relatively good.
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Table 6. Average of final range of motion(percentage of unaffected side)

Fracture type

(Gartland and Werley) Group 1 Group 2 Group 3
Dorsiflexion-palmar flexion 95 % 86 % 72%
Pronation-supination 89% 85 % 83 %
Ulnar-radial deviation 91% 2% 88 %

Table 7. Point system for objective evaluation based on anatomical results (by Scheck)

Angle or length Degrees or milimeters Result Points
Radial angle 18—23 Excellent 0
10—17 Good 1
10 Poor 2
Radial length 10—12 Excellent 0
5—9 Good 1
5 Poor 2
Volar angle 6-—11 Excellent 0
0— 6 Good 1
negative angle Poor 2

Table 8. Point system for subjective evaluation and objective evaluation of healed Colles’ fracture (by
Gartland and Werley)

Result Points

Subjective evaluation
Excellent. No pain, disability, or limitation of motion. 0
Good. Occasional pain, slight limitatation of motion, no disability.

Fair. Occasional pain, some limitation of motion, feeling of weakness, no particular 4
disability if careful, activities slightly restricted.

Poor. Pain, limitation of motion, disability, activities were or less markedly restricted. 6

Objective evaluation
Loss of dorsiflexion (45 degrees)
Loss of ulnar deviation (15 degrees)
Loss of supination (50 degrees)
Loss of palmar flexion (30 degrees)
Loss of radial deviation (15 degrees)
Loss of pronation (50 degrees)

b e e e D) WO R

Pain in distal radio-ulnar joint

*The objective evaluation is base upon the following ranges of motion as being the minimum for
normal function

Table 10.Over-all results of treatment with K- wi-

Table 9. Over-all results from objective and sub- re fixation for Colles’ fracture
jective evaluation
Fract t Result Excellent Good Poor
Results Point ranges racture type
Excellent 0—5 Gartland and Werley
Good 6—13 Group 1 6 0 0
Poor 14 or above 2 5 3 0
3 6 5 2
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Fig. 6. The major disturbance of the articular
fracture occurs between the medial corner of the
radius and the ulnar head. This articular fracture
resulted in 4mm of shortening of the medial com-
plex, but, characteristically, it did not affect the
radial styloid-ulnar head distance. The most pre-
cise measurement of the accuracy of reduction is
the vertical distance between the distal end of the
medial corner of the radius and the ulnar head.
(From the Orthopedic Clinic of North America.,
15:2: p 224, April, 1984.)

Fig. 7. Roentgenogram showing 3 pins were
required in this comminuted fracture because of
the tendency of dorsal tilt, possibility of shorten-
ing and the disruption of distal radiuo-ulnar joint.

Fig. 8-7}. Roentgenogram made on admission,
showing a total disrupted fracture of distal radius.
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Fig. 8-L}. Postoperative roentgenogram showing
good anatomical restoration and well positioned k
-wires.

Fig. 9. This postoperative film show the corre-
ction of articular fracture by open reduction of
the medial component of the distal radius with k
-wires.
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8, 9). uhxl} Z A4 Scheck ] Azt 37}l ¢
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