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Choice of internal fixation selection and clinical effect of olecranon fracture ZHANG Jun,CHEN Ding-shuang,LIU
Dong-xu ,and LI Feng. Department of Orthopaedics ,Wenzhou Traditional Chinese and Western Medicine Hospital , Wenzhou
325000, Zhejiang , China

ABSTRACT Objective:To compare clinical effects of common Kirschner wire,anatomical plate and perforated Kirschner
wire in treating olecranon fracture. Methods : From March 2014 to May 2017, clinical data of 79 patients with olecranon frac-
ture treated with different internal fixation was retrospectively analyzed. Among them,26 patients treated with common
Kirschner wire (group A),including 19 males and 7 females aged from 23 to 51 years old with an average of (37.2+9.6) years
old; 11 patients were type I ,and 15 patients were type Il according to Mayo classification. Twenty-eight patients were treated
with olecroanon anatomical plate internal fixation, including 16 males and 12 females aged from 25 to 52 years old with an av-
erage of (36.6+8.9) years old; 10 patients were type | and 18 patients were type Il according to Mayo classification. Twenty-
five patients were treated with perforated Kirschner wire,including 13 males and 12 females aged from 26 to 51 years old with
an average of (38.2£9.2) years old;9 patients were type | and 16 patients were type Il according to Mayo classification. Oper-
ation time , intraoperatve blood loss, fracture healing time and postoperative complications among three groups were compared
VAS score at 1 week after operation was used to evaluate pain relief , Broberg—Morrey function score of elbow joint at the final fol-
low-up was applied to evaluate clinical effect. Results : Seventy-nine patients were followed up from 13 to 23 months with an aver-
age of (18.3+4.5) months. Operation time ,intraoperatve blood loss,fracture healing time in group A were (82.9+19.7) min,
(113.5+32.3) ml, (4.2+0.6) months respectively;in group B were (101.2+24.5) min, (150.2+39.5) ml, (4.6+0.8) months re-
spectively ;in group C were (83.3%18.7) min, (119.3+34.3) ml, (4.1+0.5) months respectively. Operation time ,intraoperatve
blood loss , fracture healing time in group A and group C were better than that of group B(P<0.05). Five patients in group A oc-
curred ineffective internal fixation, other groups did not occurred ;9 patients in group A occurred skin irritability ,3 patients in
group B and no patient occurred in group C; there were statistical differences in complications among three groups (P<0.05).

There were no differences in VAS score at 1 week after operation and Broberg—Morrey function score of elbow joint at the final

IRAE# :9K92  E-mail : 172871654@qq.com
Corresponding author: ZHANG Jun  E-mail ; 172871654@qq.com



P15 2020 47 HE5 33 %855 7 ] China J Orthop Trauma, Jul.2020, Vol.33,No.7 603 -

follow-up among three groups (P>0.05). Conclusion: Common Kirschner wire has more complications; anatomical plate has

greater surgical trauma and long fracture healing time ; while perforated Kirschner wire was not only benefit for fracture union

with less trauma, but also could reducing the incidence of postoperative complications,and it is the appropriate method for pa-

tients with olecranon fracture.
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Tab.1 Comparison of general data between three groups of patients with olecranon fracture

a5 - 5 (1)) AR BMI Mayo 43 % (f4i]) Z AR () ZHEFA
9 @ (vs,4) (x5, kg/m?) I m Iy WG TE B BEHE (xss,d)

A4 26 19 7 37.249.6 29.2+6.7 11 15 5 5 16 49+1.5
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Ko 46 {1 X=2.613 F=0.202 F=0.687 X’=0.309 xX=1211 F=1.140

P 0.271 0.818 0.506 0.857 0.876 0.325
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Notes : Group A stands for common Kirschner fixation ; group B stands for anatomical plate fixation;group C stand for perforated Kirschner wire fixation.
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Fig.1

Kirschner wire 1a. Visual diagram of the per-

Schematic diagram of the perforated

forated Kirschner wire 1b. Schematic diagram
of steel cable penetrating the end pinhole of

Kirschner pin
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Tab.2 Comparison of postoperative clinical data among three groups of patients with olecranon fracture

a5 - SN H i VAS AT A P [ 5 R34 B2 W ()
(x+s ,min) (x+s,ml) (x+s,57) (x5, H) 2 75 2 5
A4l 26 82.9+19.7 113.532.3 4.4+2.0 4.2+0.6 5 21 9 17
B4 28 101.2+24.54 150.2+39.5% 47£1.9 4.6+0.87 0 28 3 25
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P 0.003 0.001 0.863 0.015 0.003 0.001

5 A 4 R, 41=3.010,P=0.004; “4=3.023 , P=0.004 ; "1=2.066,P=0.044; "1=0.074 , P=0.941 ; °1=0.622,P=0.537; *1=-0.645,P=0.522; 5 B 4{ I,

&, *1=-2.962,P=0.005 ; “1=3.023, P=0.004 ; ®=2.690, P=0.01

Note : Compared with group A, :=3.010, P=0.004; “t=3.023 , P=0.004 ; "t=2.066 , P=0.044 ; 't=0.074,P=0.941 ; °t=0.622 , P=0.537 ; *t=—0.645,P=0.522;
Compared with group B, *1=-2.962, P=0.005 ; “1=3.023 , P=0.004 ; ®=2.690, P=0.01
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Tab.3 Comparison of postoperative Broberg—Morre score at final following-up among three groups of patients with

olecranon fracture (x+s ,score)

451 %k 123 Ji T e PTG SEN
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c4 25 36.9+1.3 17.5£0.9 4.3+0.3 32.1+1.8 93.3+4.6
F1H 0.930 1.595 2.108 0.568 0.251
P{a 0.401 0.210 0.129 0.569 0.778
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Fig.2 A 43-year-old male patient with ulna olecranon fracture on the left side caused by falling dowm, treated

with commin Kirschner wire tension band ~ 2a,2b. Preoperative AP and lateral X-rays showed ulna olecranon
fracture (Mayo type I )  2c. Postoperative lateral X-ray at 2 months showed fracture healing well ~ 2d. Postop-
erative lateral X-ray at 5 months showed part of callus was formed,but the end of Kirschner wire was partly re-

treated and near the subcutaneous 2e. Lateral X-ray on the second day after removal of internal fixation showed

fracture healing well
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Fig.3 A 39-year-old female patient with ulna olecranon fracture on the left side caused by falling down, treated
with anatomical locking plate  3a,3b. Preoperative AP and lateral X-rays showed ulna olecranon fracture ( Mayo
type Il ) 3c. Postoperative lateral X-ray at 2 months showed satisfied fracture reduction, good position of inter-
nal fixation  3d. Postoperative lateral X-ray at 5 months showed part of callus was formed without loosing of steel

plate  3e. Postoperative lateral X-ray at 14 months showed well fracture union, and the joint surface was flat

B4 0F, 1,50 % SRR SR R EWE AT R T B U AL SC IR B Sk 1367 da, 4b. RETIEMIA X
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Fig4 A 50-year-old male patient with ulna olecranon fracture on the left side caused by falling down, treated
with a tension band with a perforated Kirschner wire 4a,4b. Preoperative AP and lateral X-rays showed ulna
olecranon fracture (Mayo type [l )  4c. Postoperative lateral X-ray at 2 months showed good position of fracture
healing, Kirschner wire did not withdraw  4d. Postoperative lateral X-ray at 5 months showed formation of partial
callus, Kirschner wire still did not withdraw and stay away from the subcutaneous,and steel cable was not loosing

4e. Postoperative lateral X-ray at 13 months showed good fracture union ,and joint surface was flat



P15 2020 47 HE5 33 %855 7 ] China J Orthop Trauma, Jul.2020, Vol.33,No.7 607 -

Wl 1R i 14 R o B AE S PR R R R B, AT L
SR E B BRI (H R TR, et 4 8 A B AL
PR BB A AT £ R R AL =K LR 4R 5
WA BE 28 AN BEALRIXMERERS TR, e 08 J0RE £ 2
AR H /D VR LR A2 0] A4 BB B B0 5 A BAh I
WA — o TR AL — T TEALN, — B %5
BV B— B A, JLF- Jedk M, R 1 L o ERAT Y T
PSSR 2 W E A DO €AY T G ]
fige vt 0 A PR AR B 38 R e ) B g it s T A
" THT A9 B B8 12 S o R A e T v e B ) A A
TG T, A o AR A A A S T 23 A, AT
ST RE R B B A, B B A D) RE SR v B 4
VU Ji] B R 5 R o

TE N [ 58 KRBT 3 H LB v A St
SCo AT 30 v ECAT 14 PR 18] 5 2R 0 e A 0 iz
o T A A A A A AN AL v A v IR TE
B AR AN LR B A I i BB gk 2o e 1 A e
e Je R B, T AR A B R Bl e & S BOL B, 38 R
I E A R0 2 R DOR P B VR I 7 ) — g i
WNED ) ve IR AT S A2 IR, DARRAIR N [ 58 R 30 &
Ao g [l AW 5 R L e ERA 2R e A Y [
KA, TR, ALy FRBF R 1 R sty £L A 3
i, EAFHISE S L R P O A AR E MR
H, EEMNT =M o AR LN IS8
UL ICVEEPI DN I BT AN i AL A T DA D
S TR T EON AR, AR TP I E R
FEAR G LA, 87 IR 1 A A e o i L A g
AR FLRR BT IS i AR = H I R — 50 B B O A
] B P B — 2B JUIE] 1 P 18] 5 B E 1 o PN BE R
AN A B B BRI B L A B [l B PR S i i AL
S 1 A2 LV AT B DR 8T A BOIR S B
ATy, ek 1 T X — P E R SRR 2
— AR BEAEA FL g FRBFBH K Tl b o AR BFFE N
MR AR S 2B P I E 2R, 2B O TE IR T Ll
Ry REE AT, B AR IR BT AR SE RE A B B T
P AT R B KRR P T S Ry AU o
HH: e S R A i B E AR B A A A RS T T T
SCHEPIRP RS G, A TR T R R RE Y
NG LRSS

SR A B2 IR A R PN [ 2R R TR AT A 22 57
{H 3 2B H A G TR A RIG B RL, H2ESR
KRG EBE X, BEHEHERX SARE G E LM
Ko BBV RIAAN G St D RE B, BT ARG
ZHAE I 5, KI5 T B R OB R
PARAH R 25 B RIERR ST, SO AT 1 i e
IhE. dE— e as R, i fLod IR Bl

vo B2 A I TR B 00 T AR o i ) B A AR

JUZ R R T BB T b I L S T IS

I 1] o 7 L e WA AAAE LA BRI, T Z00) ™ 2 51

BB R T fE T R, A L 5 IR

B — A, RHE IS E M o WAk, 2B A 87

7k A R s i) il e IR R AR 9 K O B AR R IR

PE— PR B T A A o T e R AT A A A i

e R g gy el B, (H ELOE ™ B T A R AR

M) P95 1) 37 AN 22, % B A 235 R R 7 A R R 5% I, il

A FE 25 5 B v IR 5 L v IR iy 4

BTG 22 5 . By il v IR R L ve

PR, H 877 K I3y [ B BEKE 7K 1 56 78 S T 7, %)

HITEaA — SR AWFFEERIE Bl AL

50 B E T AR AR A I (8] B 1 o 5 3% 5 e QAT AR

ZERTGHE I H A TN B

FL 3 BT Ry —Flogr i QBT B g b, (HAEH TEA h#

VE RIS MMERE , JUF 5 383 v QR — R o) o

Ji A5, I B 87 [ 5 1 Jr 5 AN AR [, B0 AL e IR

FEAR I T AME BE LA Fp Y il i, R ) A A R AR

e RAE I 22 , B A 30 Sk, {EL I A RE A0 L #R BB

AR R R 02 O B 2 S B I R R L A

AL IR IRET 47 A B BE R R A D IR — A RE

A RN T AR IR

3.3 ARHFEAR
AWFFE X 4 R BT Mayo I | 11 3 ) 8 8 -8 47

HL PR S5 TR 0 B KRHE & I 1] 64 T RS Ik 7]

RO, IR AR FL A ABIESEE L, 500 9] 35 B3 AR X J B

JC ik e ) P iR L im RS2, i nl ik —

AT RBEFERT G, B IRT LR AR
Xf T Mayo I | 112 i J8 W 5 47 A9IG T, 338 ve

PR 1T B0 TR IR, A A T 2R 50 % B TR 38

A TFRAE T fifp ) 2R i [ A A T (LB 5 R

HA A i G o P U L oe IREF A OURE R 5

B/ HAEAR AR G DI RE R RS B0, AT i 4

A AE , e S I A, I IR bl i R

2% Lk

(1] BR—f5, W) %, B RO, 4. R ) Oy =X RO T W6 - 4 1Y) 9

%3 BRI S (D). o 445, 2014,27(11) :891-895.
CHEN YH,CHEN GJ,ZHOU FY, et al. Case control study on
fixation of olecranon fracture in different ways[J]. Zhongguo Gu
Shang/China J Orthop Trauma,2014,27(11):891-895. Chinese
with abstract in English.

[2] Fournet A,Boursier JF,Corbeau S,et al. Stabilization of olecranon
fractures by tension band wiring or plate osteosynthesis:a
retrospective study of 41 cases[]J]. Vet Comp Orthop Traumatol,
2018,31(1):53-61.

[3] Sullivan CW,Desai K. Classifications in brief:Mayo classification
of olecranon fractures[J]. Clin Orthop Relat Res,2019,477(4):



+ 608 -

[10]

(11]

PP 2020 457 HE5 33 4558 7 1 China J Orthop Trauma, Jul.2020, Vol.33,No.7

908-910.
OB I, AT, 2 F B, 45 58 A5 TR (wide-awake ) TR FF TR
B TLT ). sh e AR 2% K ,2014,30(3) : 173-176.
XING SG,XIE RG,TANG JB, et al. Totally conscious (wide-awake )
application of hand surgery[J]. Zhonghua Shou Wai Ke Za Zhi,
2014,30(3) :173-176. Chinese.
Broberg MA ,Morrey BF. Results of treatment of fracture-dislocations
of the elbow([ J ]. Clin Orthop Relat Res, 1987, (216) : 109-119.
Rommens PM, Kiichle R,Schneider RU, et al. Olecranon fractures
in adults:factors influencing outcome[J]. Injury,2004,35(11):
1149-1157.
Chapleau J,Balg F,Harvey EJ,et al. Impact of olecranon fracture
malunion :study on the importance of PUDA (proximal ulna dorsal
angulation[J ]. Injury,2016,47(11) :2520-2524.
EW R, R, 45 TR AUl fL 5 B 5K 1A IR JT Mayo
1A U W 7 (D). W PR ZE P 4 i, 2016,44(2) : 196-197.
WANG HY,GUO H,XU JP,et al. Prejudge the type perforated
Kirschner wire tension band for the treatment of type Mayo fracture
of the olecranon[] ]. Lin Chuang Jun Yi Za Zhi,2016,44(2) :196-
197. Chinese.
WARE A, B T, Bl AR, S BT 5K 0 5 W A ARR T R
B W AT BT R B LT ] AR AR R R R A A, 2014,16 (7))
639-641.
CHEN QX,HUANG JY,ZHONG ZL. Comparison of the effect of
Kirschner wire tension band and olecranon hook plate in the
treatment of olecranon fracture of ulna[J]. Zhonghua Chuang Shang
GuKe ZaZhi,2014,16(7) :639-641. Chinese.
Chalidis BE,Sachinis NC,Samoladas EP,et al. Is tension band
wiring technique the "gold standard" for the treatment of olecranon
fractures? A long term functional outcome study[J]. J Orthop Surg
Res,2008,3:9.

Romero JM,Miran A, Jensen CH. Complications and re-operation

[14]

rate after tension-band wiring of olecranon fractures[]J ]. J Orthop

Sci,2000,5(4) :318-320.

Adams JE,Sems SA ,Steinmann SP. Open Treatment of olecranon

fractures with plate fixation[]J]. JNJS Essent Surg Tech,2018,8

(1):el.

AR BRI, T R A AR W e IR BT S R BT K iR Y

Schatzker A—C %1 R J8 W B 47 1097 A L8 [T ]. B FF,2016,7

(4):282-283.

LI GJ,CHEN W,DING ZQ,et al. Comparison of the therapeutic

effect of common Kirschner wire and patella needle tension band on

Schatzker A-C type olecranon fracture[J]. Gu Ke,2016,7(4):

282-283. Chinese.

MR R, B [ A, ok, 55 S LA A R AL IR AN IRYT
AP A E A6 ,2015,28(7) :603-605.

SUN XL,YANG GJ,ZHANG L,et al.

fractures with cable through the bone and Kirschner with a hole in

the tail[J]. Zhongguo Gu Shang/China J Orthop Trauma,2015,28

(7):603-605. Chinese with abstract in English.

EM e, AR, KA, AE. AR E BIAR A A ORI N S TR YT

SR TR B A R JE W T (). b AR R e k2014, 34

(10):1008-1015.

WANG SL,TANG CL,ZHANG Q et al. Treatment of comminuted

olecranon fracture of ulna with angle stable plate and under

articular support[J]. Zhonghua Gu Ke Za Zhi,2014,34(10):

1008-1015. Chinese.

IR B OB R AL e ERER IR 1Al IR T O RUR I W R 3T 04

%% BERAEFE (D ], o [l 14,2018, 31(6) :534-537.

DONG XM. A case-control study on the treatment of olecranon

Treatment of patellar

fracture in adults with a new Kirschner wire tension band[]J].
Zhongguo Gu Shang/China J Orthop Trauma,2018,31(6):534—
537. Chinese with abstract in English.

Ok H B :2019-11-13 4 SC Gk - 217



