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A Clinical Observation of 148 Complications in the Open Fracture

Soon Tak Oh, M.D., In Jae Rhee, M.D. and Te Hyun Youn, M.D.

Department of Orthopedic Surgery, Chosun University, Medical College, Kwangju, Korea

One hundred forty eight complications in 135 cases of long bone fractures experienced during the
period from May 1971 to December 1979, at the Chosun University Hospital and analysed its retros-

pectively.
The results were obtained as follows.

1. The order of incidence of complications were as follows; infection (39.8%), delayed union(23.6
%). malunion (13.5%), ankylosis of joint (12.2%). nonunion (8.1%) and peripheral nerve

injury (2.8%).

2. Of all 127 patients, 97 patients were male and 30 patients were female, and 72 patients (56.7%)
were cauesd by traffic accidents. The sex ratio between male and female was 3.2:1.
3. The major complications were frequently associated with other fractures and dislocations, brain

injuries.

4. Those of open, comminuted fracture and delayed transfer cases to the Orthopedic Surgeon were
predisposing factors to development of the severe complication.

Key Words: Complications, Long bone, Open fracture

M g

A4 FAE AL ol & ABYo ol AT
e daAld s, ARY AAA Acke] sHEH
Az A4nPude] Hdst okgel etz o
FAHAE B okt HaPAd A48 E FHE o
W 7h) ugko 2 A Pslo] FHY UL veln glo
= E¢ #z219] ewe Yo HE L AAE wol
A dE Aol FAFd 4oz sl ¢y
F& ZAERS wgRr Q¥ AY 4oz 23]y
37k Fdelcl. i or EFHAEBS ¥u\ §L
ol MA, TAY AL FE 9 G2, A FA
¢ 2elz 71FY] SH-F 4T dewl oY g
FYo A AgsA sle YT E A FxoH LR
i 4 ook Hxd o2} 3¢ 5 (major complica-
tion) 3 7 ¥¥ % (minor complication), L4 4] 7o}

— 610 —

el £7] $HFS vk P F 2ela Q4 A4
d webd 4, w4 59 g Fez EH#S
o o] g YHE FNE ¥ F4A A8 ¥, AR
A, AL 2, ¥39 ¥ @ Anwy Sl =
g AFANAE A$E ot ol & E43d Alalel
ARAY AEsh 2§ A oM PSS cuY
4 ot A%s grh oo Ay 1971 54 ¥
19799 1297k4 w2 8 7N 24dGa s
Ayt mAdlA AP A4 ARE FA
FAF FA7F AA5stglr 1279 ¢ 135FAdAA o
qsbgl vl 148800 Folo] wdted Ql4td RHASE
§d oAtz ob-gel 2aste whelslh

s 824

1. & cHa
A% AT BAF LAY FAALSY o4& A
XREEAHBRIE HI6E KIN



Ad4d FE ¥4

o] i F 250, AFE 76e), ANHE 12¢] Y A
22d), ¥4 Z 135¢ FellA w49 dzs 944 9
7t Eota AR+ 34 (594), el ¥ (356),
FFRE0a), BB A U8A), FARAU24) R
AZAE4UA) F & 148 YHFTAE g o2 5o
o gL AESY T4y AGddF AF A4y
qe WA g, AAFELe dET R AT
AAAHE /Y 717l oAkl cEEAG ] 67
U ol AR Y A EPAAE 50 ol4te]
48591 AE - vEged AL 55 o4
o YUY, Zom ol A9 =A W HAHYE WA
239 FAAAL F2 T4 +FHAY 4o A
ARFAGAE 92 A4E, FRHGA = 3 39 ¢
EAEE Y 4% g a IARAY e 3
AEUS Y 4591 o] 49 Aol gl WE FFe
2 g

HAFTe FAFANA 649, AATANA SHYS
Agon st THEY AAE ¥ 5 gl oAz
Fgxate] Way A 4% FARTos HAYex
FxA7 E4L B4R o E ALY ska) sl
d & Y Fo=2 FFergul.

2. M U HdY 2%

ZF 127615 G2bo} 976 o 2bsb 3062 G wl e

3.20) 12 dAdA 94 gde d9d2e 54 4
B 844 Ale) T ohofd RYXF nYgoY F2 2098
3000 #Art o) B2 2= 8kg ek (Table 1).

Table 1. Distribution of Age and Sex

Total (%)

Age Male Female

0—9 6 2 8 (6.2%)
10—19 13 1 14(11.0%)
20—29 24 4 28(22.0%)
30—39 30 8 38(30.1%)
40—49 14 7 21(16.5%)
50—59 5 13(10.2%)
Over 60 2 3 5(4%)
Total 97 30 127(100%)
3. ®Eel wel

A2 AFAILIL 7240 2 54, 1% F¥4e]
v AFA37t 306 (23.6%)01 o™ aFAbast &%
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Abzzt AN 77.7% 2 o F-Eo] 3=t (Table 2).

Table 2. Causes of fractures

Etiology No. of patients (%)
Traffic accident 72(56.7%)
Fall and slip 30(23.6%)
Direct blow 14(11.0%)
Industrial accident 11( 8.7%)
Total 127 (100%)

4. BRI} BYSel 1

HEE A e 2D ¥ FAAA0) 2z g
(28.6%)2 W57t A Eed A THAdE ¢
93 8lolE zgde] 31061(38.3%), AAfYel 25
(30.9%)0191 o= A BAA & ol 8al (57.1
%)2 g ¥ Fucke viay & WEelydx a
g FRAE Aol 12601 (48%)2 ¥l 55l E%E
+ 33Y 4+ 944

G2t Y F 4 14861 F zhedol 5941 (33.9%) =
ol A¥ FRA wol v4stgon Adh¢e 354
(23.6%)2 ol =¥ A¥ ¥HA 2 A4S0
FFREL 200 (13.5%)2 A4 AF TR £

T4 st et
BAZAE A3 9 A¥F FHAA, FAHRYL
AR UG 3 ¥ F Used ARELL 4ol

(.7%)24 AE FHA 24, ¥ ¥#+ 9 Ag 2
AA 47 1ol ¥ FYYE 4 Y53 (Table 3).

5. E} B &4 U JIE A

e} H9ld] Fis E4oRE A ¥ @TAF 166
40%) =2 744 wskes M &£4be] 1261 (30%), S
* FA 641 (15%)8 €9 ol A1 AYPgon:
s Ao 401 (40%), AF AR 20](0%), FxW 2
9 (20%) S°isick(Table 4,5).

6. HEBI BEHY oRye A

4 14861 F L&A 5200 (35.1%), 4 FAo)83
o (64.9%) % ¥ EH] 4T BUEE & 4 sl
35 A A, AR FARYT R A4
€ LEER B 28y EARHAA o g2 UE
¥ vehiglen] oo widte AR ¥ 4FHEE
SEFRAA $2k Faeh(Table 6).
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Table 3. Distribution of major complications related to involved fracture site

Complication Femur (25) Tibia (76) Humerus (12)  Forearm (22) Total (%)
Infection 8 31 8 12 59(39.9%)
Delayed union 5 25 2 3 35(23.6%)
Malunion 3 12 1 4 20(13.5%)
Ankylosis 8 1 2 18(12.2%)
Nonunion 3 1 2 12(8.1%)
Nerve injury 1 1 2 4 (2.7%)
Total 28 81 14 25 148(100%)

Table 4. Associated injuries

Injured site No. of patient

Other fracture &/or dislocation 16(40%)
Brain injury 12(30%)
Skull fracture 6(15%)
Abdominal injury 5(12.5%)
Chest injury 1(2.5%)
Total 40(100%)

Table 5. Major pre-existing diseases

Disease No. of patient (%)
Lung diseases 4(40%)
Heart diseases 2(20%)
Diabetes mellitus 2(20%)
Liver diseases 1(10%)
Others 1(10%)
Total 10(100%)

Table 6. Relationship between the developed
complications and simple or comminuted fractures

Simple Comminuted

7. #E FA%E 0|SNMXIY 712t

4AF 643k oMol o]l4slol e A7t 560 (37.8
%)2 AQY gotow Ao A 244 2k ol vlell o] 45
o & A7t 3841 (25.6%), el 798 A A o]
43 A% 244) (16.2%)¢1 9 H(Table 7).

Table 7. Duration of transportation

Duration No. of patient %

0—6 hours 55 37.8%
6—24 hours 38 25.6%
2—7 days 30 20.4%
Over 7 days 24 16.2%
Total 127 100%

8. HENSeie XYY

AgA 4L 2 39y Ay g d st uw
2EH ARE AF ¥A 764 F 606l (78.9%) = AF
gaon 4ed AL duF W 25415 204 (80
%), AE FA 2265 1601 (72.7%) Felged ¥
A N9 3 NeRdL 289 Ak (Table 8~
12).

Complication (52 (83) Total(%) Table 8. Methods of the treatment related to the
Infection 20 39 50(69.9%) fracture site

Delayed union 20 15 35(23.6%) Method Femur Tibia Humerus Forearm Total
Malunion 12 8 20(13.5%)

; Conser- 5 60 5 8
Ankylosis 6 2 18Q2.2%) SRS (o0%) (78.9%) (41.7%) (21.3%)
Nonunion 3 9 12( 8.1%) Opera- 20 16 7 16
Nerve injury 40 2.7%) tive (80%) (21.1%) (58.3%) (72.7%)

148(100%) Total 25 76 12 24 137

Total 56 92
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Table 9. Methods of the treatment (femur)

Site
Treatment Method Prox. Mid. Dist. Total
1/3 1/3 1/3
Skeletal traction
and cast 1 2 3
Cast brace 2 2
Compression plate 1 8 2 11
Kiintscher’s nail 1 7 8
Blade plate 1 1

9. F gy3e my

7h ¢d

2 500 2 YW Fals) 39.8% % AAsHgo~ Y
e TEATF AR g $F5F. AFF ¥4
49 ¢l 91 ek (Table 13).

Table 13. Causative organisms

Table 10. Methods of the treatment (tibia)

Site
Treatment method Prox. Mid. Dist. Total
1/3 1/3 1/3

Cast 6 12 4 22

Traction and cast 5 8 13
Pin and plaster 3 20 2 25
Compression plate 1 6 7
Screw 2 3 5
I-M Nail 5 5
Amputation 2 2

Table 11. Methods of the treatment (humerus)

Site

Treatment method Prox, Mid. Dist. Total
1/3 1/3 1/3

Cast 1 2 3
Traction and cast 2
K.wire 2 2
Rush pin 1 1
Compression plate 4 4

Table 12. Methods of the treatment (forearm)

Organiam No. of patient %
Staphylococcus aureus 20 33.9
Pseudomonas 11 18.6
Coliform bacillus 10 16.9
Proteus mirabilis 5 8.5
Enterobactor aerogenes 3 5.1
Streptococcus 2 3.4
Proteus vulgaris 1 1.7
Paracolon bacillus 1 1.7
No growth 6 10.2
Total 59 100
L) XK

3 P¥3dlF AdRTL 354 2 23.6%% A
A2 o1 Yddeoee 3B el 104 (28.6%).
Fdd QA 347t 841(22.8%), ¥FEL WN2A 7
ol (20%) &9 401 9cH(Table 14).

Table 14. Causes of the delayed union

Site

Treatment method Radius Ulna Both Total

Long arm cast 2 2
Skeletal traction

and cast 2 1 3 6
Compression plate 3 3 7 13
Rush pin 1 1 2
Rush pin and plate 1 1
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Causes No. of cases %
Inadequate reduction 10 28.6
Infection 8 22,8
Inadequate internal fixation 7 20
Improper operative technique 5 14.3
soft tissue trauma 5 14.3
Total 35 100

ch BywRe

3 20015 ¥3 2 AHel AW A7 104 (50%)
2 JH% wstem ¥3EY¢ a3l 6l (30%),
3 3¢ €77 27 26019l (Table 15).

2h) WA

3 182 ol& Y 3ol 12.2% ¥ AAstdn &
A A4 T oA} 84 (44.4%), 1A 2o
AL At 661(33.3%) Fol A= (Table 16).
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Table 15. Causes of the malunion

Table 18. Miscellaneous complications

Myositis ossificans

Causes No. of cases % Complication No. of Cases
Inadequate reduction 10 50 Post-traumatic arthritis 10
Inadequate external fixation 6 30 Vascular injury 6
Infection 2 10 Refracture 2
Improper operative method 2 10 Avascular necrosis of femoral head 1
Radio-ulnar svnostosis 1
Total 20 100 1
1

Table 16. Causes of the ankylosis

Causes No. of cases %
Joint involved fracture 8 4.4
Prolonged immobilization 6 33.3
Soft tissue traums 2 1.2
Old age 2 1n.2
Total 18 100
op) RHRe

2 1242 A YANFd9] 8.1%¥ AN eon
YQoee e, AVEA 4] Folsi(Table17).

Table 17. Causes of the nonunion

Causes No. of cases %
Infection 5 41.7
Interposed soft tissue 3 %
Inadequate reduction 1 8.43
Inadequate internal fixation 1 8.43
Soft tissue trauma 1 8.43
Sacrifice of bone fragment 1 8.43
Total 12 100

uh) WRAMY &4

A IS AN A ik UHAR ol
3 ANE #H4 2F 9 AJAA &40 2elelfn
223 2¥4AA % FFAT €4 FF Y4 4o
L Lo

Ab 7IE} EHEE

224 % 144 RAdel 104, qweao] 6o, o)
3 EF F44 34 1o Fe] w485 (Table 18).

Cast syndrome

Total 22

Fig. 1. 334l ¢=7} &3 vl F A4 24 &
A& ¢z Kintschers pailing® A3 484 1u9.

PFig. 2. 354 ¢371 afAize W3¢ 339
A4 ¥A§ %n local clininice) 4 Kintscher's
nailing¥ FAE 42 oj4y ded FTAU® ¥
o FAY, I¢T4E 23€ F 15°9 lateral angu-
lations} = od f-tH¢ u4l.
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&tz]of] volkmann’s Ischemic contracture® #e:{%
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