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Treatment of Diaphyseal Fractures of the Forearm Bones
Ik Yull Chang, M.D., Yung Khee Chung, M.D.,

Department of Orthopedic Surgery, Kang Nam Sacred Heart Hospital,

Chang Joo Lee, M.D., and Byoung Moon Ahn, M.D;
Department of Orthopedic Surgery, Han Gang Sacred Heart Hospital, Seoul, Korea

In clinical practice fractures of the forearm bones are encoutered as frequently as fractures of other
banes.

As has been pointed out in many articles, however, the surgical anatomy of the forearm evokes pro-
blems in dealing with the diaphyseal fractures of the forearm bones not found in the treatment of dia-
physeal fractures of other long bones.

The authors have experienced 107 cases of diaphyseal fractures of the forearm bones during the five-

’ year period from january, 1972 through December, 1976.

A comparison has been made between the two groups — one treated by conservative method and the

other by open reduction and internal fixation.

The results are as follows:
The time required for the healing of the fractures was shorter in the conservatively treated group.
Restoration of function was more satisfactory in the surgicaily treated group.

~Rotational and angulatory deformities were less in the surgically treated group.
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Forty-one fractures were internally fixed with compression plates, the union rate of which was 100%.
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5436 674 el wid A 107 el 4 214
Bl 40 M) Ao] 8] o @Fo] 657(60.8%)o2 MY T}
o 154 o]5k7t 9(8.4 %)°| 5l H(table 1).

Table 1. Age Distribution

Age(years) No. of Patient Rate( %)
under 15 9 8.4
15 ~ 20 12 11.2
21 ~ 40 65 60.8
41 ~ 60 19 17.7
over 60 2 1.9
Total 107 100.0
2. M ]

Yo A4HBTE dxlsl 947(87.9 %), qA7H13
H(i12.19%)e.2 o 79 19 v-§% =7} gghrhta-

ble 2).

Table 4. Nature of Fracture

Fx
Closed Fx Open Fx
Bone
Radius 14 4
Ulna 20
Both 51 15
Total 85 22

4. HEH(PtA associated ) 23 U & (dislocation)

T4 A yrsl A 2T 1064(9.3%) o
A ddon o]F 46 44 2 F4d &T(di-
sruption of proximal radio-ulnar joint)7} l+= Mon-

teggia %] T & FuHEl3 o} (table 5).

Table 5. Incidence of Associated Dislocation
or Subluxation

Fx Radius Ulna Both
Table 2. Sex Distribution Joints
Bone Male Female Distal R-U 1 1
Radius 13 5 Proximal R-U 3 1
Ulna 17 6 Elbow 2 1
Both 64 2 Shoulder 1
Total 94(87.9 %) 13(12.1% )
N B 4 ¥

3. 3Eo Wl A Ay

2o YA NG o, nEAn Y ARl Y
& £l FbF AR, FHRAL JA (R
transverse) o] 80¢ 2 b wkm 2 fffeoz F

H (B comminuted) T o] B M EF 84 ch(table 3).

Table 3. Types of Fracture.

Types . je .
polrPe Traneroiaue Somi Sof
Radius 9 2 7
Ulna 3 16 4
Both
Radius 43 5 16 2
Ulna 25 14 27
Total 80 37 54 2

wh (BMG closed) T4 3t 7 94 (BRIAYE open) FH 3
9] - b do]l 854](79.4 %), MYA FHel22

Al(20.6 )2 & 4919 u§E cbETol wke
{ table 4).
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AA 107 o) F 2501 (23.4 %)= 2EH ({RTFEH cons-
ervative) 0.8 | B3l 824(76.6 %)= BHH A
3 v aud(Hmay BE% NEE open reduction and

internal fixation)2 A]# 3}4 cl( table 6).

Table 6. Method of Treatment.

Fx
Closed Tx Open Tx
Bone
Radius 6 12
Ulna 8 15
Both 11 55
Total 25 82

4olel FAAAE WYY BEA gyjo g R34
ok, 8% AX A4 T (displaced fracture of
neck of radius)€ Bgl laldAEs Ry g X
Kirschner 724 & Ard 8ked Wl 24 314 o}

Adelel FHAAE FHAHY AT g AY BE
A oy Agsldos], dadd AFA S HIN(R
RA&R radio-ulnar space)¥ #33EF =339 cl.
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A4 A A% LA S+ 4L A 2ilg Ass)
FLtd Yz ¥H Y E AYsded, daay &
130 F 24 #4948 st FH A4 /578 B
wagle, AAA HAT A A% 243 4E A
st 2 Ayt BFAYgA] T Aol YA aye
2 Ausigdct. 29 Al Aol AH4 THAE
AYH ag& APk},

At 3R A4 F4AAES] Aujg dg A3 2
A 9 e 4] A o B dAYstd F4AES A
g ool A= FAH QA (RKkLIER debridement) ¥ 7}
w3l S8 1AEEE A5se] E4IRG F 2
EHo2 Agsgch. ol TH S5 Asld 24
HEzol Any A =2+ 1EY 2] F AN A
AHE Jeld ASede S35 A 10~219Y o] F
A7 5| (Y d AReE Agsigd.

-z 9 T4l Ag delde FdudAyAF
TAYY =38 4A 57 Hstd AR YEF
=3slger d2E QA w4 (skin flap)& Aol (W
¥ transposition)A|A B F FAHEFHAA 9] Fol4
<< Agsigde.

A FHdel 1340 Y Pl AL F
7t & (infection)el 7540l sle ez F7ol v, Eas
o &4 R YA £4o] Al FHAMY GAEK
TE stability)o]l Erulglnl 3ol 4 Agsigct. 14
A £ 3 -Zo| Rush pin& 26|l AE 8HF ol
Rush pin & Al sl ZA Al F & 7lstgd ol ol F
#A S wA A gk,

Ied AEF WaPA 2q AE2E 2F B 3
Fape] AR AfEe F2 FEU(plate)d, }F F
FAE T4 TEAAE AEs00, 3 FHAA
€ 88 AF F43E, JTolAE E4-FAE ol
A3 e}, 7sbE<4 3 (compression plate)-& 41 T
o) ol 4] AL&351% c}(table 7).

Table 7. Types of Internal Fixation.

ASE G4 4Asiges 25 2o wFo) 4 (g
KMMBEM autogenous cancellous bone graft)g 4]
L LT o

82 4835
1. 839 |etA|

34 8FoA AH 2 4lo]9 22 =2 (follow-up
study) 71 7kel]l B3 R¥d4E g4 R 424 8
d4oz B, 48 RFYAVlE 224 gy
€ AYg Lol 2~444Y Aol7 Gged AYH
SYHE AYY FellAE 3~ 4% 4bol 7} Bt} ta-
bles 8, 9).

Table 8. Clinical Union after Conservative Tx

Bone Single . Both
m Radius Ulna Radius Ulna
within 8 1 1 2 1

8 - 12 3 3 3 2
13 - 16 2 3 4 5
17 - 20 1 1 2
21 - 24

over 24 1
non-union 1 1

Table 9. Clinical Union after Operative Tx

W Single Both
Weeks Radius Ulna Radius Ulna
within 8 3 2 1 1

8 - 12 5 8 13 11
13 - 16 3 4 25 28
17 - 20 14 13

21 - 24
over 24
non-union 1 1 2 2

Material Steinman

Lag Plate Compr- Pin Rush

and ession Pin Kirs.
Bone Screv{ Screw Plate chner

: Wire
Radius 2 4 5 1
Ulna 6 4 5
Both '

Radius 33 16 6
Ulna 3 5 16 31
Total 5 48 4] 43

13 2142 20 Aol AsAd ¥ 34
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dd4 A F¢A7)E E3Y 2 €  AYH
Tl A 4~570Y9 Abo]7} gk} (table 10, 11).

2. =88

ZHRES A4y g FAXAY $FYAE 493
of 753 %9 A5 § 2459 o8 Rk FL Smith
9} Sagel®'7} Ab-g3 FlEel YA .

5 d4des Ay 5T g A+E A4
¥ (excellent), &-Fgto] oyt A FTILEA
el 205 ®|wto]a 2w - 2 9] -§F(pronation, supinat-
ion)8} Algkel 60 % wimtol=, YAF I} &£o o]
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Fadglolwa A4 ++28(good), 2 o] A #g
of oy sk JlEol £45H3 g AFE Fx
¥(fair), a8 +FE5 A+E EFs ¥ (poor)e 2
Az, olF FAA R $4AHE tFLe F(sa
tisfactory) A3} 8 ¢ Ao ¥Hdn ¥
B2 8§ EubEF 2~ $(unsatisfactory) A 3t2 EF3}
At 2 A3 2EY s E AP TdAe AV
A5 2060 F s A3t 96l (45 %), £
Z2v]-¢ H3lst 116(55 %)el g el (table 12).

Table 10. Radiologic Union after Conservative

Tx.

Bone Single Both
Weeks Radius Ulna Radius Ulna
within 8 1 1 2 1
8 - 12 2 2 1 2
13 - 16 2 4 3 2
17 - 20 1 1 4 5
over 24

~pon-union 1 1

Table 11. Radiologic Union after Operative Tx

Bone Single Both
Weeks Radius Ulna Radius Ulna
within 8

8 - 12 5 4 3 2
13 - 16 6 10
17 - 20 - 34 36
21 - 24 9
over 24 1
non-union 1 1 2

Table 12. Range of Motion after Conservative

Tx
Bone .
. Radius Ulna  Both Total
Rating
Excellent 1 2 1 4
Good 2 1 5
Fair 3 3 3 9
Poor 2 2
Unrecorded i 4 5

geiol FyA eyd AP TAdAEe 247 7MY
wl 54c]F 356](64.8 %)l A F - AIAE, 19
ol (35.2 %)l A EutE 22§ F3E vhebWl e(table 13).

Table 13. Range of Motion after Operative Tx

Bone .
. Radius Ulna Both Total =

Rating

Excellent 2 2 10 14
Good 4 5 12 21
Fair 2 3 7 12
Poor 1 1 7
Unrecorded 3 4 21 28

3. XY (Rotational deformity)

Evans #] 8] tuberosity view9 g Al§3}e] #a¥3y
€+ #3499, 2&3 o€ A9 TdA= AN
3ol &g 8olF 56l(62.5 %)l A velton, Y
A} sy g AYG TollAE 1345 60(46.2 %) ol A
sy o] Jelxtcl(table 14, 15).

Table 14. Rotational Deformity after Conser-
vative Tx
by Tuberosity Technigque

Bone Normal 30 sup. 60 sup.
Radius 2 1 1
Both 1 2 1

3 2
3 5(62.5 %)
Not examined 9
Total 17

Table 15. Rotational Deformity after Operati-
ve Tx
by Tuberosity Technique

Bone Normal 30° sup 60° sup
Radius 3 1 1
Both 4 3 1

4 2

7 6(46.2 %)
Not examined 54
Total 67

4. 238 (Angulatory deformity)

3EA oy AP FlAE F 254 F 169 (60.0
%)l A FIHYL Hal i YA ey ABY T
ol A & 82aF Bal(9.8%)elA TIHUYE EIY
t}( table 16, 17).

ol4e A3E Az ¥ o THY {¢A7A R
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Table 16. Residual Angulatory Deformity after
Conservative Tx.

Bone Normal Volar Lateral Dorsal Medial
Radius 3 1 2
Ulna 3 1 1 3
Both 4 2 1 2 2
Total 10 15(60.0 %)

Table 17. Residual Angulatory Deformity after
Operative Tx.

Bone -Normal Volar Lateral Dorsal Medial
Radius 12
Ulna 15
Both 47 3 L 1 3
Total 74 8(9.8 %)

& Y Qo4 ¥, Ay, 42 &4 KT F
2% 9L F 5 Ae 48 2AEE 1A
oty AP aduc R &Y et AYPYd ¢
ol A 2 2 2d3s ¢4t & £ Ak, f
ZARGFY BHEEHA, H4d f XYY K575
€ Zg% Jlss 4o Jeide AYH e AYg
Tl A nEH oy AYY Fug o v 84
g o€ 71 A

a 14

AL A8 o FAT(BEF e el iy
RHo sy Eoj4dst oA A ook $EF
o Fol FHAE A4 ofsx] EAFE REFHD
A=k,

Sagel¥ & 2wt FAA| 4R (RFRE) R 2
A& of#HAl sty A2 39 F(supinator), U3
(pronator teres), A3 8l F(pronator Qquadratus) &
o] Awpm-f-z3} o] FuFZ (biceps brachii )& v X3te,
2] 9} 4] 2 (abductor pollicis longus and brevis), 44t g
B2 (brachioradialis), "\lﬁ“lllﬂl%‘;f, FZHUETFE Y

HNIZZFEL 3 o] 3t FFW Y (angulatory de-
formity), 54 (overriding), 3} 14 ¢l (rotary displace-
ment) 50 T 4 glow FARAE olFed A
8¢ 239 oyntF(lateral bow) & RA3H7 7 YE
st st el (2" 1)

E{ Sagel?)y cadaver & °] 2% ATF(ME)S Ny
A d TR 8T I35 g &4.-203td Ky
2).
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ay 1. 23 H4 A2 Fgoz FAanel
77 18 wgoz A4},

2 33z %39, axial and rotational alignment 7}
3 golol b 53] a-F9 ulF(radial bow)el I &
A sojol gk sk ch. 2 AT A} A
qo T2y B44 ¥ g4 HYadezr HAEdre
AutaEEl st nEH ayozs FARYH o
€8 J5aEde A Egad 234§ A4V 9E
cpi 3

Knight &} Purvisl®& 34 gyje2 g 44
A4F FAAA & 71 %0 EtFLE e 24
©ow E-#%(non-union)?} FHFH(mal-union)e] ¥ x
A g s

AKBREABHSRLE H15% H2R



Zely - Hodsl . AddE

ybed  Jinkins, Lockhart ¢ Eggerst’&& ¥ axy
€ AHSR Aol A Rl 4.2 %l 38l <t
sl =t

29 YA aye] $538ck: A AEZ Rush, Sar-

gent, Teipner¥), 2V & § 47} slAon o]

¥4 gylo] s Ewo KA oA E BE
4 afue o $3502 3.

old o] & T o7 MAAEL AN HA9 A
9T B 3o FYH JEF JaHsie UYL
Agsta A+t

v B¥H afucl nEd oy & AHEsle A
ol gt A4% gltd Blount®), Chamley® 52 4
ofo]l A% A8A ANT Tz 2EH 2y L A
galooF el FAstd o=, De Palmax 49
AL T FHE B9y TANAY vANAAL A% &
&4 aye A5

Thompson, Bradford, Adamsé'52 ez wa
A afe A3t risdEdos Yy 24 =
A sl Avcl det E4HEE A5H 2 EuE
28 ¢ o AR Y& 9 AP E AYste Al F
g FAske o}

Sage'& n.EA gdo] dgHE AP2A 2T
Z8 Y 53y, 3EY 52 2 4989 o
52, 49 By FFHHE) TH 58 e

Az ol e AHAlHo® Lol T P Aol
doAA 4 T vAAY Fddle 8EY oy
AYgstdn A4 FPolEE A5 Al 4t =
A5 AFgslgl e},

E4YEF 4u¥dnY e AY Y o) Charnley?,
¥ 52 04 Y f2st Fastctn dgos &3
Charnley & & vc} el o] Hudd nAge| Fclx
&4l ef.

Aa¥d A Ao HAY £ Andersont’o] £
#twl Evans & tuberosity view? & #9935t o 247}
3% Axnkd A sgvie AL Ay
4). ©|% Evans 9| tuberosity view: JH-F3F 3|
AWML FA3ted T8l =gl

BEY 2y S AP dlod Hudd AeF A
o Al Fol A} sl Az A x4+ P8 5
T W dz3e] AR w7 i Fuict 2 FdL
Adstger Fas o g A $YY sdo
2 Hasigict.

ANE wdol g AHA aye 190038 &7
Lane, Lambotte o] ¥ 2 7] 4¥xjo] 1937 Venable, Stu-

ck 8] electrolysise] g o Frae]FE AxE AL
o] ®a 2 A gulabol sl Hyl ok
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Smith 9} Sagel)= A WT Ty 555 o o] 4] F27
A (medullary fixation)-& A3l &0 oja] 2183
A B+ Rush pin, Kirschner wire, Steinmann pin, Lott-
es nail, Kiintscher V-nail 309l 25 2 @3 2094
A ERTEE aeiete A9 Aeldeh, z ol fi2
+ 879 euful(lateral bow)d £AE E 47} 9l
Ao, Caden?”’-® Rush pin 02 nA & AT TYol
A 16.6 %% 2HLEE vnslA (2 3).

Fracrures

e E

Sage!? = 14 8B | 2EA dT7AR2YY 9B
o gtF 5ol @Fo] seks] Sage 423 (Sage nail)g 7
Uate] A4 o AR A5 93.8 %9 HYEE o
£ T Adddctn wasig o

Ritchie 8} Street¥ & c} & F5F9 424 =& A2
A (triangular or rectangular nail)}& A}-23l¢ vl 3
AMYE v 2uvh dd o 2 UdxY #
Zlofl &= Sage nail BFZ F3tsF 9o et 59 o,

Sage 4449 S5 279 =4 YA Ty
=4 Yt 23 Az a3 29 Y3l yEY
Y YUd e donE AEHYA} Ao Ydrn
g 4 ddct.

AT FHA FEH(EME)E 2= WYL ud,
Jinkins, Lockhart 8 Eggers®’ 5o o 5}s e} 3 Atg)
ZE4 o (FERFEAF. MM slotted plate)® A3}y
95.8 %9 FHEE B0, 58 HFol& slotted
plate & QT o] slotted plate =¥ Rush pin & A}&
3t WA sk Aol Frbxw sk o

Danis ] 2 Miiller, Allgower, Willeneggerl!? X-oj
A At ASIF ZtE4ad M el Ag=Ea
9l or} Andersont’& HuEF T4 258 o 4] sPYBEL
28 A3 Al ATy 96.3%, 8B AL 979
% FEd 2y da s ok
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WYY ayol UFs £ AAE zulskd .
WA Fol 4 (BBH)E st do YL A
Evtel 27 2y Andersond)| AU Eo| oJ3ld  Qu)

Aoz F(H)ENY Woldol RasgAY B8y A

Fol FHA RN 33014 AodF A fo A she A

ol Brstttm slg 0w Als}a) ul Fo] 4l ( AKERBE

fd autogenous cancellous bone graft)o] o]4t=xo}g} 3}

9.

o] 4 -2 Ertub(BIIE interosseous membrane ) $ o]
¥od ATRGEHENEES synostosis, cress union)

28l 4. Evans 9] tuberosity view.
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o 2 Fal ERFEe lex g os 100%Y $is
€ Jebdglc.,

o4 HuH Aol 2ole BB g FRs} god,
BRNAG okl wel 2 A Rel s} s gl 47}
Qoeve Ao g A3 ste ol Fasidn sk,

7o def A YA ayE PP A vEH 4
HJuco ARz Agded ol BEH oS A9y
) °ﬂ7} £obz3H o] A v} lﬂ-l AN AL Ao o

Folgin Aoz mo} Aol 8L vjAE o
”4 +445, 349 ‘.L“’H‘ﬁ“r. FrFF Tl A4
A afE AP ool of Felg 2AL e
AR 2 A7 o Foletz 4 25 o},

T JgslEaoly s W T HYwe] UolA 2z 6. mAFLY o).
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