o % ® & #© f

Vol, 10, No.3, July,

AU A1 3Re= X ER

Helel 5 24

v=le B Ay

N - Y& - pINE - UM

Fracture of Olecranon Treated by K-wire and
Tension Band Wiring Technique in Adults

Hak-Yeong Jeong, M.D., Seung-Wook Yang, M.D,,
Jae-Woong Shim, M.D., and Beyong-Seon Kong, M.D.

Departmen: of Orthopedic Surgery, Maryknoll Hospital, Pusan, Korea

Displaced fractures of olecranon in adults require operative treatment. The goal of treatment is to
rigidly fix the fracture fragment, to anatomically restore the joint surface and to allow range of
motion early.

Authors treated fractures of olecranon by open reduction and internal fixation using K-wire and
tension band wiring technique in 38 adult patients from April 1989 to October 1995 at the
Department of Orthopedic Surgery, Maryknoll Hospital.

This article documents the study of relationship between the treatment result and involvement of
articular surface, articular step-off and gap of articular surface.

The results were as follows : ‘

1. The clinical results were good or fair in 31 cases(82%) aucording to the criteria by Helm et al.

2. Involvement of articular surface, step-off and gap of articular surface affected the results.

3. The clinical results were satisfactory in patients with postoperative step-off less than Zmm and

postoperative gap of articular surface less than 2mm.

4. The clinical results were satisfactory in patients with articular involvement less than 60%.
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FH3e AP0 FFE2e 2 9 2 &
Ao 2)3 F@de] HPdol #AE} FF &
e gAY FAERA ASE AS 7¢3 52
AFE FHUE 1P TV BHUEFE HE
gozHN FUHEY 715 g 3 Edcok It 1YY
RAe] S 2939 AMA€R BEA2] ER/Y R
Rz (articular incongruity) % HA¥¢ 4 o
U A 4% &F #ade =gyl AEE
A%, PR, A3 EEN F@Ee By
A& P18 4 307 B AP N8R FE
3} Yngg adch HAEL 19899 49RH
19954 10974x) w2y AT BeA
AEE FYY AM Y2 FEHAY 4l A
e F5FF3E 845 1deld A7} sHEsiad
3galel tislel VAW AWPE, FeF BYAY
273 (step-off) 3 BAHe BAP=7} )& Ao
oui¥ Fg-E viX=RF 43

APOY A YUY
1 AT oy

A7 A 19 JF 3des FHF 19
AYelAn AFEEE 204 A 60M= HEAY
o] 43, 3MA2v] A7t 233 (61%), AAA7E 158
(39%) A+,

249 99L& 4% 2021 (53%), & ALz 108
(26%), 2F Atz 8 (21%) 2 A 9 Az
7} 7 wgik

Q9| ¥F+x Wolfgang 57 9% £RE ©

Table 1. Classification of olecranon fracture (according to
displacement)

Type A ; Undisplaced or minimally displaced(less than
2mm)

Type B ; Displaced two-fragment{includes avulsion,
transverse, oblique fractures)

Type C ; Displaced comminuted

Type D ; Displaced with dislocation radial head(includes
fracture of radial head)

Type E ; Displaced with supracondylar humerus fracture

£3lded BYol 2731 (T1%) & 7F ¥t C¥
o] 620(16%), D¥el 431{11%), E%°l 12}(2%)
&o|et. A¥E B ATl ALddien AW
E4& g9 (Table 1).

FR% 13 e A9} 273 (71%), 1F
oA 23 Alel7} 1181(29%) 2 =¥ 4 23
o s&sioich

7IERPoE ugde] B, T 43, FUIS
o] 18], &Y 1¥Hen FREygoas & a8
FAe] 432 7 Bkn §& 4% FE0] 384l

on| 19 5 A AR AR I, 5
“AghEe) AR ZE, FV W, dEHE AR F
A, M 38| 42 184 Ui

2 o7y

Fegd A0 AEUYd = 279 K-Fd&
E57el geaA Add AU AE A9 I
o HEY H U9 IW FHE Y2 8AY e
2 2339 FARE guEed 2749 K-
2EL 18022 Ho] 4% €< U F9§ T
F5of QPAIRA D BA7F A 5% e 1 -
e K-7ddez 27ty 3iva 28e YA 3
8% 744 (cerclage wire) 22 F7} a3sigich
&€F 3FAM 455 FRAE 902 2 Aol
A AR daRgez A ¥ 54 TIEF
& Azigon B4 4 18 odMe Mz Ba
7l (cast brace)® 4% o AgElen). A=dz}
o A wd 7|EL £ 5%, +FEH 2
PHEE 7152528 HelmT"e 93 7 18& ¢
en ¢34, €% AR AR Bk 3
UiE, @aAde] 33, #AAYY 7 F=Ee
HelmE"e] A3 $5& A2 v msld SPSS for
MS WINDOWS Release 6.1€ ©] 8% ¥HXAER
A A= #dch

Table 2. Grading of clinical result (Helm 1987)
Good

No more than slight or occasional pain

Loss of movement of less than 15° at the elbow
Occasional to moderate pain

Loss of movement of 15°-30° at the elbow
Constant pain

Loss of movement more than 3(0° at the elbow
Operative failure

Fair

Poor
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ARG A7l 670 1432 YT 8.6FHUDT
383 % Helm¥'"s| A3 FFA ¥&7 259
(66%), H¥o] 6a31(16%), WHe) 7#(18%) Ak
{Table 2).

TENY AP EE 3RS FUARY #3W
i % A9 Azist £5 M FHEANY
WA s Adls] v&2 SPNASD", P A
WPso| we}l 45%018t, 46-59%, 60%°)4s]l M

Table 3. Clinical result according to percentage of articular

surface involvernent
Adrticular surface invovement(%) Good Fair Poor
45% Under i1
46-59% 12 4 1
60% Above 2 2 6
Total 25 6 7

(x %= 15.61,P=0.001)

INITIAL

ORe2 wro] Jslsl v aAE W 45%0]8)
1184 2% 29 ATE Y2 46-59%% 17
& 1280(70%) M FE, 43 (24%) M BB,
181 (6%)olM #EW VAR B9 W 60% oA
10815 2ei1A %, 29fclM RE, GafoiM BF
% AeE B3k (Table 3).

®F BPEY A& Yool 7ol 1mmY,
1-1.9mm, 2mmolAlQ] 3 202 \po] 1 ARG
Hmaten] £300] lmrlqtel 15313 1320 (87%)
ofA ¥, 28 (13%) 1M B¥9] W3R HYx 1-
1.9meg] 18280% 1237 (67%)AA <2, 23 (11%)<]
A BE, 43(22%) 4 HHY EE wov 2
mmo] Q1 521F 28 (40%) hM ¥, 381 (60%) 0
A Y ASHE WY Table 4).

w5 TS 9 WAL Al g3Ws 4d
& 4389 1mrle, 1-1.9mm, 2-2,9m, 3mac])4}
9 4 282 o] 2 JAE ¥ ZHHE o L
olgkel 1435 118(79%) o0 Fx, 28(14%) ¢k
A WE, 18 (7%) M HEE AR BYD 1-1.9

Fig. 1.
A. Precperative radiographs of 54 years old male
showing Wolfgang type C fracture.

" B. Postoperative 10 weeks radiograph showing articular
involvment 60%, articular step-off(S) 4mm and
anticular gap(G) Smm_

- €, Postoperative 12 months radiographs showing poor
chinical result. ‘ '
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m?d 125 108 (83%) M FE, 28 (17%)NA
H¥e Ag Eyer 2-2.9mel 43F 280A

Table 4. Clinical result according to distance of post-op. step-

off
Distance of step-off Good  Fair  Poor
I mm Under 13 2
1-1.9mm 12 2 4
2mm Above 2 3
Total 25 6 7

(x %662, P=0010)

Table 5. Clinical result according to gap of articular surface

Gap of articular surface Good Fair Poor

1 mm Unicler ¥ 2 1
1-1.92m 10 2
2-29m 2 2
3xm Above 2 2 4
Total 25 6 7

(2=11.63,P=0001)

INITIAL

FE, 230004 B¢ datE BAVY 3mmo)Ar 8
3 270(25%) o1 <kE, 24 (25%) oM HE, 4
ol (50%) o1 A EF§ AAF BYH(Table 5).

WIFL2E 155 olde BALEHY Ut
133 (34%) 2 71 Bt K-724 o)§ @ K-
EEF9e % F K-Zdez Q@ A7) 494
e ERUF AASHLH, TR Qg 2
AR AHol7t ¢ E 180 2988 AAee
Al FAZIEERE A4 dEge W
A gksich,

3 24
1. 281,

544 @ AR 3 Al & 48 FAY
A Wolfgang®® C¥e 3o wAsislct
(Fig. 1-A). % 13 394 A™R FHeg A8
Bon BEHEY 60%F AYAAT €% PAM A}
A4 4me) TEHA 27 Sans] FHY AHE B
AHFig. 1-B). &F 353 P34 4ane 23
¥ FFH #4HEEE 9o 1299 34 27

Fig. 2,

A, Preaperative radiographs of 31 years old male showing
Wolfgang type D fracture.

B. Postoperative 8 weeks radiograph showing articular
involvement 73%, articular step-off(S) 1mm and
articular gap(G) 1mm.

C. Postoperative 36 months radiographs showing good
clinical result.
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A aRgs] AW F30 2374 10 FHEFD
9059 #UFEANPe] Y& Helm F94 #H9)

A7 29HFig. 1-C).
2 &8 2

314 g8 gA= a8 A5z Wolfgang®#®H D
Yol FAI F& 8F ¥#F ¥4 9 +18 €3 &
oo (Fig. 2-A). &4 59A FEd FH 1
Fed Agigon BRAe 73%% APARUR €F
WAMA A4 1wes] B3 FA7 1eas] #Z3W T
& 299 (Fig. 2-B). €% 33 P4 Hax
E 23% %4 #3455 dislen T8 29 €
% @30 deiAe RER ARE AYEsic. 367
49 44 FEE T¥o| glon IJ7H 5E,
X&EH 13058 FHLFATE Hole Helm ¥
4 e AR E Y (Fig. 2-0).

a 833
604 2} @A2 4&F AlnE Wolfgang®® C

INITIAL

W9 #ol WA} (Fig. 3-A). 4 2534
Yo 2 neE Agdon #Ys] 70%8 A
HEAD &F A A4 1ms] BEE F43)
4me] BHW PA¥ 2t (Fig. 3-B). €F 3F
RN HaNE aBF FEAH 54 tiden
2] 2384 K-724 o]¥e] o] &% 127744 Wl
IHEE AAsHck A 79 FEY YA EF
T2 10E, ¥43T 8559 BALFAYC) e
Helm Fa4 #%2 FAF 49k (Fig. 3-0).

o #

5 3L BRVE WEW] dEo] 42 ¥
AY, A48 BEY, THAE, 1Y Fo) WY
# Nemz AW HYA FHP e PRat
AP R2PF 27 FALER A3 S8
A9 7)%s& sRAed 2 HREAe] ot
2ol 8te] AHZL Sle B AR 43 PR °f
#8o| HEA a¥ioR NgY ¥IVE o A

Fg. 3,

A. Preoperative radiographs of 60 years oid femnale showing
Wolfgang type C fracture.

B.Postoperative 8 weeks radiograph showing articular
involvement 70%, articular step-off{S) 1mm and articular
gap(G) 4mum.

C. Postoperative 12 months radiogmphs showing poor clinical
result.
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HE SHoM HEd s ARy 24 A8
9] §A7F YER FHE AMddeM F7e 1
o] Wasl) wio &d ol dold 4 319
dB3E &3 718§ 2890, £5% @9 £¢
Yde AY9d 24 23, 57 Wng, A n
A, 24 24, 2880 AAeT o8 7R ¥y
o] sled #HHE} A% n¥e BRMe &
el 7Fed€ gleln #3Te) RxsE A% o
4 B 7158E gel7] f8l 29 FH& AA
e wESR e gziel 4 IU AR
AES] AR 2o 2y HHEEE & F sle
of AFulee] AAYE FAY F vk HelM '
3 FEs Yagee] of @, FYd FA
AL @717 AW A AH pFE
(conventional cerclage wiring) 3= @8] K-7Hd
& vlE] 4987 s e F¥o] etz A3 1
A F 0om? il 2o} S48 nF ¥H
AAEd e §F 2o)d BEEEE AYE
flo] YA @) A8z e, Py 4H 1
AL AO 28 Muller 76 28] A=
29 H)e 2R wire loopl FFH ZA =
BE Ad9E Fritn guges Agse #3
Aol Aol gute] 7 =& B} Holok
manm . ASE F2F AN FEHA B AR

Matthewson®t McCreath', Kiviluoto$
Santavirta'®, Rettig $7¢! $4¥ 234§ Last
fev Wolfgang $7& 97%9 5% 24% 1B

Acdn EE3ged E APz A 3885 31
#(82%) X BE 049 EoE LU

5 3 FEy @9 332 Murphy F
®, o g2 Ao 93] 2molde] e AF 2
A48 7 FA 2ot 2mele] L& FHEHA
genn e AREY A4S ZmoTe] $31E
29l 3385 29#1(88%) 1A HBolitel ANE B
ot g, 2mmolike] H# o] Sle 53% 28 (40%) <l
A B¥o| dAE Ho FAHUL FFo] Zmmmlwd
Ay FA%Heoz FofdA dArr Fskod
(P<0. 05).

Wolfgang $7& BH4Zde A% vey
of sl xel tHo] glolx o Fof G E 0]
A gkedz ¥ ¥ Horne 3¢ #¥358 53
FHEL Boj&eAY EoldE B UL FE

#joF &5 Eriksson $%& 2mel4o] gl F$ &
SHT ERYU o1 FHF! YA 1 Y
A7t $2 Fon S, Wk $% o)
FAe 2471 e $QN5)7) gen =HEd
o] &35 W& A% S AW TR IHE
AR 2HRYE YABEE N2 29 4 3
o AAHEY A¢ 204 THE AANe e 8
Qo &% #aHY 72 E lmo)gt, 1-1. 9um, 2-
2.9mm, 3moly}e® ol WmgEI 2mmo]grs]
o] k= 2631F 259 (96%) o1 HEolgel &
IE ot 2molide] Aol Y& 12#0% 64
(50%) 1A HFolide] FHxE Ao FEHe 1Y
o] 2mPiRiR]l AL FBAYFHo= fKoA HAs)
F34cHPC. 01).

Murphy $9¢ #adsl M¥F=s} 60% ol
d A4 FRae) ¥4, 4149 i o 3§
A &3] 7FeAlol o} A3t BBt HRE
U AzES A4E BAY AIHEsE 60%7 5
28313 27# (96%) N H EEol4e] AIF Qe
W 60%c) 49l 10813 48) (40%) 14 HEol4e)
ARg Bel A PPYES} 60%0IN A% 2
sy AR L= fol8A Fa& ¢ 4 Al
(P<0.01).
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AEE 1989'd 494H 19959 109714 R4
d2lg HYdN FEA FY nPeR ARG 35
4 8T 149014 FA7E 7HE B 380l @
gl Udd F MY EME B RS
e A8 AU

1. AEd 234 23 & o83 e 38HF
310 (82%) 1N E% olie] daE A}

2. @YY A Hzel HEdel 23, D
9 24 Aot aF A dE FA0h

3. % FEAY UM ARy B3R 2
Aol 2mngiY AS 88%clM R¥elde A
g dehd v, 2meo] 9l AF 40%lA
wyolite] Aug YeiicH(P. 05),

4, €% FoEe FAYAM AR BEES T
Zo] Junm| Pl A3 96%NA Hgeolae] H
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T vl W9, 2emo)4dl A 50%°0A
Byol sl 43R VR (P0.01).

5. 5% #3AM AR 60%v|Ves AW 7
+ 96%°14 B¥olde AR Ve @Y,
60%°1% WHE AF 40%Ax R¥olids
ATHE Jehias (. 0D,

ol7e] AEow YUY ANE FF RAA &
A9 APAETL dFe] %4 vAE 3L AR
7t S 2839 sl A4 eF BEUY
2340 2mv|, BAES] o] 2mviTto s PR
=% s} ¢ o2 ARd
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