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Multiple Fractures of Forearm & Humerus by Belt Injuries
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Department of the Orthopedic Surgery, College of Meadicine
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In the workshops where the rorating belts are used belt,injuries frequently occur for lack of a sa-

fety device.

Those injuries have several characteristics compared with other long bone fractures. Those are mo-

stly multiple open fractures with considerable soft tissue damages, forearm both bones and humerus fr-

actures by bending force and rotational distraction as mechanism of the injury, and sometimes particu-

larly segmental fracture of the radius.
From Aug. 1972 to Jan. 1985, we have traced 47 patients of multiple fractures of forearm and humerus
by belt injuries except 17 patients of solitary fractures of forearm and humerus.
1. This injury is more prevalent in males(M:F=4:1) with the peak incidence between the third and

fourth deades(59 %).

. Multiple fractures of forearm and humerus by belt injuries were classified by fracture numbers and

mechanism of injury as follows:

Type 1 —Fractures of Forearm Both Bones(53.2%).

Type O —Fractures of Forearm Both Bones and Humerus(27.7 %).
Type I —Segmental Fracture of Radius and Ulna(10.6 %).

Type IV—Segmental Fracture of Radius, Ulna and Humerus(8.5%).
Most were open fractures with soft tissue damages(74 %).

Nerve paralysis was the most frequent associated injury(27 %).

All but 7 cases were treated by open reduction.

Implants used for internal fixation were compression plates in 20 cases as elective

Rush pins in 15 cases of forearm open fractures as emergency surgery.

6. By Anderson’s critcria, satisfactory result(excellent or good) was obtained in 55% of cases.
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ot &4 Hrkxl 53¢ vebde. & A o

.M = T2 AfellA AN 2AELS Tk A4

' E4¢ vebie, 4 F2 AAE AYEA, A

A AYEE A3k Aod Aol 4 kA AR 9] b A EA7IAL A TG 9HY A ALY

W2 E3 pgshs Al Ed ofgt £4L 4R o o& HAEA Ee AT FYE el
o Ay Abgtel shrd FAAE E3) ehd o .

T FAY FAL vad A}, o] 3]A1H B HebA B4 Eol & Abx| 9] ehurgF A 7



A, 7Y 28 3l g2 AAS A e
vh 2| Z7ka] ofol] Wlgt AFRIE WR glgich.o]
o] Aak= 197213 84U 19854 14¥7bx AR
oo Hygolalet mAd A 2HE U EL£AER] 64
ol sl g Arske| =T ARAE Al Abx
o] vlurd] FAH 3} 474l ol w3l £AHSA, T
o #y, 22 AFE Rabeled BAH3Y AE
B335k wlolc}.

0. 2tE cjatsd gy

1972:d 8Y%e] 1985 1¥7kx A2 A
HoztA mAlellA 2P WU EEALRR] 64 F A
gty Aksle] ST AZAE A3 A4 ok
ZAZAF 47o|el] B8l 4471 A 4, Y
ol w2l ERdld ARy AFE B4 &
Aoy okFEAHEA FAF7 2AA AEE AL
T, A FEFAHY AT HFARN FH
7t 3AMQ ASE A 2F, STFEATAHN HF

v = »
FA2A AT 3MQ AE A3E, 2FE
AEAs AT, 49T FFHRA TS
44l A& Al 472 stych. ol 4w L 4

s
7HA fE2 EFA Y, A Aol 53tA
22 e AR el Ee A Fig ).

m o A

5

Rotational distraction

Bending and Rotational

Type 1 Type I

1. 9y g MHER A

5Ade] g AahdZel 20c) Y] 309 4fo) s}
28124 A 59%E AP dairt 38al,
o z7F 9ol 2 Frb 4wt godvd (Table 1).

2. 24 2

A5 o4 wEel 27 sk A7 14
o, 16124 b gskesd 2 sl A4
A47), op47)5o| gieh (Table 2).

3. 4tel BR(Table 3).

A 12(Fig. 2)oll £k el 25¢], #) 23(Fig 3)
ol %3 Aol 4o, A 3E(Fig. 4ol 24 Aol 5
ol , Al 4F(Fig. 5)ol] &% el 344ic}.

4. Y =4

RE delq T o]t Yo} ARFA LA}
o] Fubs]gl o x|Acku| 7 136 (27%)6l] 4 A
shgd T & gFAAC 11¢ (23%)24 7+
ket

FHEERE 39 £2E 2dY F4EE
o] 7el2A (14%) 7HA wsken 7leb2 &8z 2+
BF TAe] 3q, FHEA] ladl4 Fus g
t}(Table 4).

Rotational distraction

Rotational and Bending

Type M Type IV

Fig. 1. Pattern of fractures.
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Table 1. Distribution of Age & Sex

Age(Yrs) Male Female Total
Below 10 1 0 1
10—-20 5 2 7 4
21-30 13 2 15 Fig. 2. Type [22 ¢33 HZIF
2140 10 3 13 Zo},
41 —-50 1 6
51—60 3 1 4
Over 60 1 0 1
Total 38 9 47

Table 2. Place of injuries

Type
Place YP Total %
I 0 m v
Textile Factory 7 4 2 1 14 29
Rice Mill 5 4 0 2 11 23
Lumber Mill 3 2 1 0 6 13
th
Other 04 20 16 % Fig.3. Type 12 222433 Rushms] st
Total 25 14 5 3 47 100 ENENPSEXSH
Table 3. Classification of multiple fracture in belt injuries
Type Injury pattern No of Fx. No of pt. %
I Fx of forearm both bones 2 25 53.2
I Fx of forearm both bones and humerus 3 14 27.7
i1 Segmental Fx of radius and ulna 3 5 10.6
v Segmental Fx of radius, ulna and 4 3 8.5

humerus
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Table 5. Treatment

T
Method of Tx ype Total %
I o0 m v

Closed reduction 3 2 1 1 7 14
Open reduction

Compression plate 13 5 1 1 20 42
Rush pin(forearm) 7 5 2 1 15 31
Ordinary plate 2 2 1 0 5 11
Total 25 14 5 3 47 100
Table 4. Associated injury
Associated injury—Typf—-— Total %
I I m
Nerve palsy
Radial N. 3 6 1 1 11 23
Median N. 2 0 0 O 2 4
Ipsilat. hand Fx 6 0 0 1 7 14
Lower extremity 1 2 0 0 3 6
Long bone Fx
Chest injury 0 1 0 O 1 2

Table 6. Assessment of result by modified Anderson merhod

Limitation of motion

Bony union

Extension & Flexion

Pronation & Supination

Excellent Within 6 month
Good Within 6 month
Fair Delayey union
Poor Nonunion

Below 10¢ Below 25%
100 —2¢ 25% —50%
Above 30 Above 50%
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Table 7. Results of belt injury treatment

Results ___—Type Total %
I 0 mWv

Excellent 5 2 0 1 8 17

Good 9 8 1 0 18 38

Fair 10 2 3 1 16 34

Foor 1 2 1 1 5 11

Total 25 14 5 3 47 100
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