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== Abstract—

Medullary Fixation with Rush Pin of Fracture of the
Forearm Bone in Adults.

Young Chang Kim, M.D., Hae Il Jung, M.D.*
Department of Orthopedic Surgery, Pair Hospital, In Je University Pusan, Korea

The diaphyseal fractures of the radius and ulna present specific problems not encountered in
the treatment of fractures of the shafts of other long bones. In addition to restoration of length,
apposition, and normal axial alignment, correct totational alignment must alse be achieved if a
good range of pronation and supination is to be restored.

Many methods have been employed, including closed reduction and immobilization in a
plaster cast and open reduction either without or with internal fixation. The appliances used
for internal fixation have included standard and special plates and intramedullary nailing.

The results of conservative method are almost poor with high proportion of delayed unions
and non-unions.

Therefore, today, Widely used open reduction and internal fixation with the compression
plate.

We used the Rush pin for intramedullary fixation after closed reduction in 15 casex among
total 155 cases of forearm bone shaft fractures. The cases were almost multiple fractures or
had poor general conditions.

The average follow-up period was 11 months. The results of intramedullary fixation with
Rush pin was not largely different with internal fixation with compression plate.
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AGE Y FHE Y FET FHdz 87
1 4Z4% YT AHE 9$EH = oy veed
22 ARY W@ EAFHIY ERfBol Wl A
W o2 Qs AR A eAAE XA

FFA 1SS 19599 Sage™ell 23 Sage 4t
ZARog ANuse FL 2A4EF RUIHL 1961d
Caden” ¥ Rush pino.2 3Asle] H|u3 whZ¥¢
g AAE 23 # ool {29 A e
A¥de T34 Aoz HEH Ay 9 da2d
WirAe] Bacde FHe) AujFHoln] dir) #EH
FE ¥ v 34592 AHEEe] o dAEe
o] ZukAQl Fakelu},

AAE-S 1980 3URE 1990 3¥EAA 119
AAMhE Y wHolM NS P2A HeF
a8 ZH 1558 F, 153904 Rush pin 2L
AAlgHeh olsF MEd FdHol sd, WA
Fdo) 7d 0|9, 53 by 23 9 ANYH}
FF3A 2 AE, o ey HEdHo 2R
g3 7% ER FES vind NEE e #
F&g veldfiz, H3d €97 F4 A3 UAE=,
2 A3 g BoEe gl ¥4 Rudte o]
o}

&4 24

1oy % gW

F 158 5 9A 139, oz 2903 dEe F
A 18Hd N Ha TTMRen HE AL 31149
}(Table 1).

Table 1. Age and Sex distribution

Age Sex Male Female Total
10—20 2 9 2
21—30 5 1 [
31—40 4 0 4
4150 1 Q 1
51—60 1 0 1
>60 1] 1 1
Total 13 2 15

2 &4 Hel

=4 f0e AFA Aln 6d, HE A5 48], 3
H e3 24, 289 Al 28 & A 1899
{Table 2).

Table 2. Causes of Fracture,

Causes Numbers
Traffic Accident 6
Belt Injury 4
Direct Blow 2
Roller Injury 2
Fall Down 1
Total 15

3 B34 B8R

Mg = sd, wsWd 2R 7sidda, 32

Hejoll wWE ERNME AHHE 24 124, Y4Y
E4 113, PE4 28 Ach(Table 3).

Table 3. Classification of Fractures

Numbers of Patients

Open Fx. 8
Closed Fx. 7

Numbers of Fx.
Oblique Fx. 12
Spiral Fx. 11
Transverse Fx. 2

4 ARZE &4

Yaeds A9E fARed, 2E AT 84 F
etz &4 19, 2&dd d@ FAEP FoA
QA H aZNA &4 207 ANk

5. ZFEAIBHE 7|2t

&% BT 2A8R A1 HF 1249060
(Table 4).

6 A2

Ay 23 88 F 7oA £ FY FE33
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Table 10, Analysis of Patients

Sex Age Injury Mechanism Fracture

Unocin(weeks) Furctional Results

I, m 18 Direct Blow Radius & Ulna. open 12 Satislactory
2. m 20 Belt Injury Radius & Ulna 13 Excellent

3. m 21 Belt Injury Radius & Ulna. open 20 unsatisfactory
4. m 22 Pedestrian TA, Radius& Ulan, Open 13 Satisfactory
A m 27 Roller Injury Radius & Ulna, open 20 Unsatisfactory
6. f 28 Belt Injury Ulna. oper 17 months Satisfactory
7. m 29 Belt Injury Radius & Ulna, open 10 Satisfactory
8. m 30 Passenger T.A. Radius & Ulaa. open 10 Unsatisfactory
4. m 31 Pedestrian T.A. Radius & Ulna 16 Excellent
10. m 32 Pedestrian T.A. Ulna 9 Excellent

11 m 40 Pedestrian T.A. Ulna 14 Excellent

12. m 40 Direct Blow Ulna 20 Excellent

13. m 45  Pedestrian T.A. Radius & Ulna 20 Unsatisfactory
4. m 53 Roller Injury Radius & Ulna, open 12 Unsatisfactory
15, f Radius & Ulna 16 Excellent

77 Fall down

ol4e] 19, 265 o 18 &% 5499
Foldg Agstdn, FoldF 12U 5 F
32 g (Table 7, 10).

2. 7153 AT Excellent 68, Satisfactory 4
dl, Unsatisfactory 5#, Failuret= §11.27 108
(67% )14 vlud wEE % FAHE dAD
{Table 9).

Table 9. Funtional Results.

Result Numbers{ % )
Excellent 6 40}
Satisfactory 4{ 27)
Unsatisfactory 5( 33}
Failure o 0

15(100)

Total

.

HAzL v 4430 dil #8igy B4
3y #wde I £57% WE 34 Yz
ol 8ol Bojd EAHgol ot

Sage'1950) > WET THA =53¥ 2 2 F
AE @A sl ez B A Z(rotator muscle)
o Myt DA YEIE FoB 9o, FIW
A (angulatorydeformity), %3 (overriding), &3 A

#(rotary displacement)5°] %% + 3o, F
AL o]Red ag awe] oy b=t (lateral
bow)& #3877 EHL sk
" Smith & Sage™(1957)¢) Ruol f&d 2 g F
He F44W 1FEE FL EPHE A& 7 UN
otf, H2 FHo) o)M= e F 23
§ ng Ee) T nF o] AR Yon
Busgo

agx 93 F&d Fol4 < (primary iliac
grafts), AQAFHe ALl £7] FolHE(early
bone-grafting in delayed union)$o & A#E T4
Al g astgt

AgE HETAde uig A1%F 23 functional
result)ol > 91e] Knight & Purivs’(1949) .53 24
A7 A GA] 29% A DF(satisfactory ) 3FH 21
#HEH FEE F 5% 4 Hieder H%d
A, 2PN DRSS AL 45.5%4 v
{satisfactory)?] 27 E Mt 23 a9 9 &
% 84 %30l ¥UZ(unsatisfactory) e} AAAL
¥, Smith & Sage™ Rush pin, K-wire, Steinmann
pin, Lottes nail, Kuntscher V-nalil 54-& A1&3
o 82%el A T (satisfactory)d AHE P,
Sage(1959)%x 289 Dxxe] ZHo] HekH
Sage 47+ (Sage nail)& A88to] 68.8%olM T
Z(satisfactory }o] 3L, Sage nail®] A4 F574 3
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Table 4. Follow-up Period after Operation

Table 6. Complication.

Numbers

Duration
4— 6 Months ]
7— 8 Months 4
9—10 Months 2
11—12 Months 3
13—24 Months 4
>24 Months 1
Total 15

o, w7 24 78 F o2l £ 3, 489
X 2—39u, 18N 15F F&stdt

#Rety ele wel HI Aye
(bending)81°] nailingBt 1 8F9 ¢ whFol &
# Rush ping ¥ {bending)¥ ¥ nailingd}3ct.

Fe¥ g4 H1 o 3§ g 333, ddA
Aa g of 330 AAFHER FEF LAA
7153 B Z7)(functional brace)ZF&¥E Fon
st

Rush pin AAAEE WAMY &Fd & #8 ¥4
Zo dAagz il 1 o1 %el A AT Table
51

-
R

Table 5. Time of Removal of Rush Pin.

Duration Numbers
Under 10 Months pA
11-12 Months 4
13—15 Months 6
1618 Months 2
Over 18 Months 1
Total 15

7. EHEE

F3wy 19, yA4Hd 14, &

(Synostosis) 18, B#FF 3wz velgz, 3473
9, A3&4 ¢ Bag 4423, AW g9
(Table 6).

8. Wiy

FHE Avie A E2HA A E(calluls)d) A
#{consolidation} ¥ AlFez HAIYL, 7153F

Numbers

Complication

angulation deformity 1
rotation deformity
nonunion
SYNostosis
infection

refractue

Total

Jae T - A e

AR P BrE Lewis® Anderson™ 7HHE"&
JlEog 39(Table 8).

F4F 2HE SHLE AR 10°vinteln Y-
39 FAT %A Execllent, 24E&F A
& 20°u|gto)m B39 FAF 50% P
Satisfactory BAEF A 0ol Ul -84
SEAHE 50%1 4 Unsatisfactory, %% &l

@A BREY 4% Failure2 EFHEFHEC
{Table 8).
9, X|& M

1. 8% ANvle dhabd 2484 712 (Callus) 9
A 8H Consolidation) A1 718 ?13e 2 %)
9--125 53, 13—163 53, 17265 43, 265

Table 7. Time of Union.

Period(weeks) Numbers
912 5
13—16 5
17—.26 4
over 26 1
Total 15

Table 8. Method of Analysis of Functional Results. {Lewis
and Anderson)

Lim. of Flexion Lim. of prenation

& Extention & supination
Excetlent <10° <25%
Satisfactory < <50%
Unsatisfactory >30° >50%
Failture Nonunion
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7Jo] 3mm ©°}&kgl
o &%’ﬂ e

Agol A gon, ¥
Hagds gA Selded

RS

|E—|_

& Ag A Marek"(1961)8 EF54 AHE
sk 84, 4%. Burwell" (1964 )= #&8 9 A2 H
43 ALg-3t

& & 85.3%, Anderson"(1975)& 7w
o 90%, Lu™(1985}5& 4% 9 virdas
85, 7% o) 4| yel 23E dalo
{Table 11}.

9t {satisfactory

Teble 11. Comparison of Functional Resulst.
A. Intramedullary fixation.

Satisfactory

]8 O%

Smith & Sage 82,0%

(195%)

Sage(1959) 68.8% 31.2%
Marek{1961}

84.4% 15.6%

Table . B. Plate and Screw Fixation

Satisfactory Unsausfd( tory

Knight{1949}

35.0% 65, 0%
Burwell{1964} 85.3% 14.7%
Luil1985) 85.7% 14.3%

A28 A4 67% A THE(satisfactory) o] Z 3}
€ Yerisld.

i
-I\ |

5"’ "ENEEEN

FHE 2 BHgol e Smith ¥ Sage's &
Wiy 23 EReel 20% dAsE i, o
T ok {A7F olga, FHY 517‘43' =
#rl W Felz st
Caden’ & Rush®l AME dlolM 16.6% 8 /%S
LRnA i s
Knight and Purvis(1949)" % REH a3jos
12%, Smith & 5age(]957)"%‘- FAE TS A7
7t QB4 BRiel @k 25 #ed A¥
EREE 19.7%E ‘-]'E]"zi:dr. Smlth(l959)“‘%§ Z7]
& A% 21.8%, AA Feo AL 0%E, BF
5 odbe) g e g AN S FHIETh
BRI&o lolM Sagel1959)* Abg-o
2 6%, Burwell(1964)"& 4% 2 JAlnAEE
2.2%, Sargent(1965)"'F 4% F45% 4 ni&E=
0%, 4 %(972)"¢ HEH a¥dlM 7.4%, ¥9
A HE 2 Y aHaA 22,7%, Anderson{1975)"
& b & ALR ety HE 96.3%, RFelM 97
9% #EE B FHHEG. F F1980)"2 REF
2ol 5.7%, wEA AE B ungdedA s
6%, % T(1080)4& HEAG YoM 2.4%, BYH
AE 2 Y nPselM 27.3%% RBustHch
Mz A9 158 % 3@(20% )0 E/%el ¢
AetEx, e FaF Y, 29, sAgd Fel
& A3l FH-8e] A

% o 4

\___-.—r_).
iy

. 1-A. 45 years old male, distal 1/3 comminuted fracture of both bones of forearm. B. Immediate film after
operation. C. 10 months after operation, Good union frmation. The end result was satisfactory
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Fig. 2-A. 33 vyears old male sustained both bone open fracture of forearm by machinary injury.

Ulna, comminuted segmental fracture and Radius oblique fracture B. 8 months after operation, Good
callus {ormation. The end result was poor.

FH = T synostosistE T MnH & dA Bradford”y &4Fol HAEFE = 3FL
Sage(1959)"'F 4%, Marck(1961)"'E 9.4%, Sar- ¥ WA gHBE, 2 zol e E53E AHEEE
gent{1965)'& °]F F4% (Double plae}rt83tel o] Fckx o, stz 8FL 3 & 50
9,5%(2/21)9) » EAstgTia Hasrslcth ol 9F&E(circumduction) ¥ P2 I+HE
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Fig. 4. Demonstration of malalignment due to insertion
of small diameter Rush pin.

Abg3fol tu 2388 el FHEMAAA AR
Fol dojv2g F48E Aol dde FH:
e, ZEel ¥ wel e Ae J93)d
Abgete Aol B@Eg A doh

¥ £

1. Rush pin 232 9% Azxs &48
kg Ay 38 el oo v 7
#5719 ZAHA Al AFE 7P Ak

2. Rush pin 3£ ddor 449 (distrac
tion), 2 #¥ ¥ (rotational deformity}, &% {nonu-
nion) %9 7bgAdel vima gston wHEH A
2232 v387] #8&< image intensifier’t E 83
k.

3. Rush pin A g9 H&2 ZH ¥4, F 7
W e 24 F4, J8a B9 HA4H R
SubENE S TEdle] 2 of & 3o,
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