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Treatment of the Humeral Shaft Fracture by Rush nailing
- In the Cases of Multiple Trauma Patient -

Chong Kwan Kim, M.D,, Byung Woo Ahn, M.D,, Teck Jin Ahn, M.D.,
Sang Yup Lee, M.D,, Soo Won Kim, M.D.

Depariment of Orthopaedic Surgery, Masan Samsung Hospital, Masan, Korea

There are many methods 1o treat the humeral shait fracture. Various types of humeral shaft fracture
in multiple travma patients were treated by intramedullary stabilization with Rush nail.

We reviewed twenty two patients who were treated with Rush nail in Masan Samsung Hospital
from August, 1990 to May, 1995. The purpose of this study is to report the results and know whether
Rush nailing is recommendable in multiple trauma patients.

The results were as follows:

1. The most common type of fracture was comminuted with large displaced fragment type (11

cases, 47.8%), most common site was distal one third of shaft(10 cases, 43.5%).

2. The average operation time was about 40 minutes.

3. The average time of radiological bone union was about 14 weeks.

4. Complications were 5 cases of mild joint stiffness (2 cases in shoulder and 3 cases in elbow), 5
cases of nonunion, 5 cases of angulation deformity( average 7 degree) and 2 cases of nail
migration.

We had satisfactory functional outcome rated by Stewart and Hundly. In spite of some

complication, we think that Rush nailing can be applied safely and effectively to humeral shaft
fractures associated with multiple injury.
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2del A% 2% A2 Fo P Oy ege
2 Saslel 97 % A27 WAHYA A B
ges, 44 #do) AR UINE ¥R o
Aol @} ol Q7SAY AR A1 dop 4
&% dck ¢ A$E T AN,

galsl Hudee $aol Yool Hwd @& A
2 Ul AE € 4 e FHol UoIH Rush
& olgsiel 4 #U B4R 2P & N
R v, Y AQH PRI WA st vl
2 FEY YnE 2Pl oI ANA Aee
4 AU AT BA8] Ag P8, N2 2
3}, g% S& £U 4% 94 Basas oo,

HIACHY o Ay

717 dstn Y REE 947 109 U5.5%), i
7} 1278 (54.5%) 2 2 <{A7} ot @sic} (Table 1),

2 &4 Hel

EAUNE ¥ Akl 19%(86.4%) 22 1y
WSkl 11 9} A% R e 2@ o] U (9, 1%)
olft}. olfjofl B Alojof mo] AP A9
H4.5%) AU, o F 19 45 4T Az
el AUsITh (Table 2).

3 sy e

298 ¥IFPol e 299 B 2 199
Al SR &3] 133, W &) 18, AR #%
o] 63, ®& FWo] 18], #¢ #73o] 3olny, 4
& 433 &3] 18, 88 473 &4e) 289y
(Table 3),

4 €89 &%

WY YL Y4 L& @& AM) @A 59
(21.7%), W A K&, A4 8de] 544217
%), € A8 888 e ¥4 FH| 228.7%),

. Table 2. Causes of Injury
AAEE E4oA 19909 sUYE 19959 597 Cause Malke Female Total
AR e AR Y F e ¥ = Car accidem
e Y &4E FUBAG ofdA 1de]d F4 Pedestrian 7 6 13(59.1%)
7t 7Hedild 2284 230 & BAHIYY 9 943 Passcnger 2 4 6(273%)
A3 Ede ¥4 QA &9, Machinery injury ‘ 1 45%)
Slkip down . 2 2 9.1%%)
A% X ou Bx Total 10(455%)  1A545%) 22(100%)
QY EEE 2149M 5MAAE HE AL
L5420 2 20 ~ 30th7} 149(63.6%) 22 Table 3. Associated Injuries
Table 1. Distribution of Age and Sex o
— Head Injury 13
age Male Female Towal Rib Fx. )
21-30 3 2 S(22.1%) Nerve injury
31-40 4 5 X40.9%) Radial N. 2
41-50 2 | 3(13.6%) , Brachial plexus |
31-60 ! 1 2 9.1%) Upper Extremity Fx. 3
61-70 . 1 1 45%) Lower Extremity Fx. 3
71- 80 2 2 9.1%) Pelvic Bone Fx. 2
Total 10455%)  12(54.5%) 22(100%) Total 25
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Table 4. T'ypes of Humeral Shaft Fracture.

Proximal Mid Distal Total
Transverse, Short Oblique . 4 1 S(21.7%)
Long Oblique Spiral 3 2 . © S2LT%)
Segmnental with Large Displaced Fragment 1 1 A 87%)
Comminuted with Large Displaced Fragment 1 2 8 11478%)
Total 5(21.7%) 8(34.8%) 10(43.5%) 23(100%)
Table 5. Portal of Entry of Rush nail.
RL2  RLIMI RLI A2 Totl
Proximal . 1 4 521.7%)
Mid 1 4 3 . 8(34.8%)
Distal 5 4 | 10043.5%)
Total 6(26.1%) 9%0.1%) 3(13.0%) 5(21.7%) 23(100%)
* R : Retrograde, A : Antegrade,
L : Lateral epicondyle of Humerus M : Medial epicondyle of Humerus,
I : one rush nail, 2 : two rush nail.
4 0 11967.8%)H3, APy ®4L 1 Teble?. Complications _
{43%)9ct. s Ee SR 4] 58 (21. 7%), No
7 E3o) 8(34.8%), WNY EZo] 10 :
Angulation 5
13.6%)9it} (Table 4. Joint Stiffness
5 2% @ XIS 7T :.;"f.f“ i
4 39 448 295t 23 UYAA A8 Wgﬁ;ﬁ“’f‘m g
458 N9E 79 dRien BFE 9290100 graton oA
Total 17

6 Xz Yy

VeH] B e eAidold ¥ 848 ¢
g9z ¥9 o FAFHFLA(C-arm image
intensifier) & o} 439} Rush® RIT2¢& 18
2] (78.3%) 1M retrogradeAlRI"I &, 5#1(21.7
%)% antegradeAlUwrd & Al&#3c}t(Table
5). Antegradeptd¥e ¥ sy ¢ 3~
dems) HE gl 4S9 FANE AlgEn, A
CARS ] 2k} 1emo] (Ho FAAE € ok
3.2mm drill bits ¥F ¥ 38 2ol Rush
A& AR5 Retrogradedigiry e 94 U
@Rl 1~2cme] WEHAF F4FFYA R 4
UHAE UAF oh& 3.2mm drill bitR W& 4
BAn YPsiA 248N % 4~5emAE HER

Alfiste] E4desze] Rushd 4RRIo]l #oisixg
tiglen, S&daesidas] ARlE &t s
AM Fos o SmmAE WA AU
3 3.2mm drill bit2 ¥ 50~60"9] z=2 43
AR A9 BYsA ATE AT Rush@
& Csgoz A2 ¥ oM (prebending) 44
3 vimA 4A AU, ERAV4E 9452
ANz gelsley FRPEE Axsn, Rush¥ €9 %
I& Y ERN/PEAM BASHY ESUR2 A
Y =& ¥t RushBe] H71« 48E 1%
2470 AAE 3% F2 3.2mm EE
4.0mm Zeld Mg stn FEEY wef Yoj
€ Aeger U AE Qs AT
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1. H¥E

Y22 Yo 59 g
Aed T T A¥Yg uy
I AP EFAG] = 29
oA B§ antegradeyos
+@tle] Rush¥®) 29% 0§
of ol dAn, FUY $54
o] 382 T 10°9) AN
7} slick 2 9 5] wa%
R AA-fEo] AU} (Table 7).

g3 20
1. 30M =X

REANE QY 2 Aog
R #YFig 1-AH U4 #
& o= IR F4EUFg
1-B), 3 3 ¥30 €3(Fig
1-C)§<) o), 2% 21Un
retrograde$ ¥ o2 2/ 9
Rush¥& W, 83t ¥92 4]
\, 32 71F¥MEF (functional

brace) & #}-83%on ¥ 27
A 24E B9 (Fig 1-D).

2. 51 |xX}

BEARE At HE g
F Y YR EA(Fig 2243
Un 32 AE HYE EHuR
(Fig 2-B)ol 2dol, 4% 5%
A retrograde ‘#yoz 27%}
Rush¥§ W, =13 ¥4z 4
& . sigion, 252 coaptation 4
Fig. 1-B. Combined injury : comminuted fracture of proximal portion of Lt. Femur. 2RE AE FFeEF (func

C. Combined injury : this CT scan shows subhepatic and spicnic hematoma. tional brace) Atg-ste] -2l
28 Agsigion], WA F
Y EFRY &AL volz Y

N 30%NH HY UM Bon BF 408012  (Fig 2-0).
O 44 £ AAE ¢ ¥ o 237 HINE §

S RZT (functional brace) & AHitle] gy oo & B4 0%

2 2979 $5A N SENEIEE AN, mEAnE dlsel A& 443 g gAY
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¥4 234¢ Yu(Fig 3-A) +4F% 6¥A
retrogradedy 2 2 Rush¥d & Jleja ¥4 49
stgien], 2% coapitation 42 HF BRF 7|
FEE2T(functional brace) a#sie] #elA8§
Agsigon], ¢F 5719 MY G2 4%
2744 2olx U (Fig 3-B).

#2 o

XHRY 7igHEe) AME Stewart ¥ Hundley
8 #PANE" (Table 5% <%V ed +47t 13
#(56.5%), WY LEAW{E 2 3 (13.0%)
7t 2z wREdn A9 EEAtE 29 29

Fig. 1-D. At postop. 8wks. sofid bone union was obtained.

Table 6. Evaluation of Results (Stewart and Hundly Classification)

8.7%) v H¥olden FHg:AE ¥ 53
(21.7%) 14 #%o= ¥ NI (Table 6).
18l JHERACl FAE 35 UA) 63, BE
4.27f ¥, TR UAF HF 1479
o}, 53elA AGAY R ERYel S guz
&3 % A7t #oldradttd AeeE WA 8.5
Fo FRHEE L€ 4 YUt FRY AR A2
o2 JAHHT FHEe] FFUNAE 2N B F
I e wdde §EUA v
Antegradeti o £¢% 2844 29% Rush
3 ol§ol 3ol ARG FELA7 Ued R
% ¥ Rush¥ A A¥ As] 3423 $3¥9E 2iR=
fck, AWolvt metal failurew Bo}A| 9gtct

-~ @

FE AR R AR AN F9 3R 1Y &45
Cliio] A44E Y #3380 F7Heia i

29d VM 0% 1/34 M uda 3
Hed™"2® A4g] Peode AN 4L B
€ NEE 233 48 YdE £A¥ U9 8
3 g3o| Bt

WA f0¥Ze Caldwel™ 2 ZEAlDIT B2
Alelet sigled, £49 HL 2¥ Alnst 193
(86%) 2.2 FHgIolen, ol Qld $u &4§
&3 ¥ ¥ UEdl Stern F2E 57.1%¢0M ¥
g &40l glgen, MANME 197 (86%) AA El
290l Fut &4 Ak

AEE 238 A8 sl o AR Yol
e, Sl MAH F47h 343 el

No

Excellent  No pain or impairment of function and no roentgenographic evidence of deformity 13(56.5%)
Good No pain and no impaiment of function for ordinary purposes, but with limitation of motion in the

¢ibow or shouider of 20 per cent. or less, and with solid bony union and angulation of not more than

10 degree ) 313.0%)
Fair Sotid bony union with occasional mikd pain, angulation of more than 10 degrees, or limitation of

mation in adjacent joints of more than 20 per cent, but with satisfactory function for light duties 2( 8.7%}
Poor Persistenk pain, limitation of motion in an adjacent joints of 40%, and with non-union or malposition

and impairment of function, 5(21.7%)

23(100%)

Toial
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e &4 BAA LT EWE M 27 B3N ) &%, 84S ] AF % 84 s
28 ARG B¢ £ MUl @3, AY WA S foltim Yzt F UsE BAiME 38
{27 Foha sggraus
umm‘

Rush¥d 3239 33 9 %
oz AR, B4R An
ol Z&n EF43E 4P g
on §4, ¥2Y KAeq
= E9YclnE ¢ zxz
o] vi@d TEan 4A Ay
Hol 44, ERYE JaBg
AA7L 4. olge] g &
39 A% o] wuYy
22 #73% Astes 7
ds 71HE &Y F UL 2
A Afe] Yoy Ay z3g)
34 §9 YTl BES

a XN {2 A€ F 3
A on, 27)94 £¥o2 B3
Fig. 2-A., 51 years old male patient had 23, 28 IX$EF %

distal one-third fracture of Lt 4 4 e PPl Uk

{
; g
g
by
3

g mmemtyicasin o 871 @UTE St
fracture of proximal shaft of Rt Ate antegraded® o
tibia HE W gatel Aljlshe

C. At postop, 6 months. solid bone retro-gradeie] gl €
union was obtained. A% A e 7 #43

Fig. 3-A. 23 years old female patient had
spiral comminuted racture at
distal shaft of Lt humnerus by
traffic accident.

B. This film shows solid bone
' union ’




AR1E olalziA Wy o s Alg3ked Rushd e #
& F$Ao visla HASA R {PY] &UE
¥ & ¢ glon, 4o ARl #E Y B
oalg Aol ol Wiy B8 AL FA
%tk Brumback'st 3 ' ri@dsiou, 4
fFo] sty FZ§ el Aedd AAE
o] Aeoz Hol ¥ EAJ gz #EHUAG.
o, a4y ARIA AE 474 &4 ol
o v} AAe) A$ HEF A4 &4 glUn.
Antegradetieisie 2#oi4 Rush¥el 0.5 -
lcmel 2R o|§oz AdPe dAAY (30°),
EIZMH (20°)°) ANR, retrograde P&
Rush#4 9] o]%e| gigien, 5alefM Fade vl
& AlAMgio] i2iey Rushd MAF F8HE &
SHUAE Ppide 2AsUY. 33 e €
A€ 2o s €4 23R Rush@ 9] ol§=
2§22 retrograde 2.2 ithe 2] &
Rog 4zaqd.

Klenerman™& 4% M4ERe A8F X4
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Sef7ie viges Qsje] #nye ¥AREFL
2 W0l Aot ol P8 2B §& Al
S84 dAxe A7 FEsdch oy Al
% 2719] Rush naild 44Ut 33 ez &
FAPH& dE Aol Fan, T F&H AM
dog 3% nHE FA e AL len
2, 71¥22F(functional brace}st ¥& A¥a
AYAE REPosN FARAE B} AP
ZF& Ao Yasitiy gadn.

4A BF AR &440] 28 Aled, T F 1
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o @Al @A) 4 R FEFEE A8 A7
€4 o 471 & o, @2 A FA¥E
¢ 4 & Aol U wHM s €4 49
& meisiad AAY @715 ol YN B4
& ARIAHA $2 AR & F A& Ao A
€.

REFERENCES

1) Y, Y o, BESF IR : QWY &4 8=
448 34 ¢ AAG #4740 Ender¥ 1Y,
A &3 ¢ sl B ety a), 24-2:1105-1113, 1989.

2) MEY MR, Yye JEd  GEE YRR
Au. ety ¥sinmeelal, 22-1:269-278, 1987.

3) M4, Y, ofE, WE - AedE RN
#7U Kuntscherd 2 @& ol 4 ¢ Au. o0
¥ sl Fiepel A, 27-1:195-202, 1992,

4) YUK, ANK, YL, A UFTY YT Y
F L EYH Enderd 3 S48 Yoy gt o @ 2
mel ¥ A0 ¥ B oA, 28-3:1106-1113,
1993,

5) BYAN, &5% REY: Pl TA ¢ AU
LREI N dqey ¥/ FEY A, 20-2:325-
330, 1985.

6) Brumback RJ : Intramedullary stabilization of
= humeral shaft fracture in patient with multipie
trauma. J Bone Joint Surg, 68-A :960-969, 1986.

Ty Caldwell JA : Treatment of fractures of the
humerus by hanging cast. Clin Orthop,88:34-
38.1972

8) Chapman MW : Part H. Closed intrameduliary
nailing of the humerus. Instructional Course
Lectures, 32:324-328 , 1983

9) Crenshaw AH Jr : Fractures of Shoulder Girdle,

Armm, and Forarm., In:Crenshaw AH ed Campbejry
Operative Orthopedics. 8th ed. St. Louis, Mosby &
Year Book: 1002-1016, 1992

10) Epps CH Jr : Fracutres of the shaft of the Hume,.
us. In:Rockwood CA Jr. and Green DP o4
Fractures in Adults. 2nd ed. Philadelphia, jg
Lippincoit :653-673,1984

11) Fenyo G : On fractures of the shaft of the humeryg,
Acta Chir Scand, 137: 221-226, 1971.

12) Foster R J, Dixon GL Jr, Bach AW and Apple.
yard R: Internal fixation of humeral shaft lesi..,s.
Indications and results. Orthop Trans, 7:69, 1933,

13) Hall RF Jr : Closed intramedullary fixation of
humeral shaft fracture. Instructional Cours,
Lecture, 36:349-358, 1987.

14) Hall RF Jr and Pankovich AM : Ender nailing of
acute fracture of the humerus. J Bone Joint Surg,
69-A:558-567, 1987.

15) Heppenstall RB : Fracture Treatment and Heali.g,
Philadelphia, WB Saunders Co: 42, 1980,

16) Holm CL : Management of the humerel shaft
fractures. Fundermental nonoperative technigue.
Clin Orthop, 71:132-139, 1970.

17) Hundley JHW and Stewsrt MJ : Fracture of the
Humerus. J Bone Joint Surg, 37-A:681, 1955.

18) Kienerman L : Fractures of the shaft of the
humerus. J Bone Joint Surg, 48-B ; 105-111, 1965

19) Rush LV : The humerus. In: Atlas of Rush pin
technique. A system of fractures treatment. 2nd ed.
Neridian, Mississipy. Berivon, 1976.

20) Sarmiento A and Latta L : Closed functional
treaiment of fractures. New york, Springer-Verlag:
15-58, 497-543, 1981. -

21) Sarmiento A, Kinman PB and Galvin EC ; Func-
tional Bracing of the fractures of the shaft of the
humerus,  Bone Joint Surg, 59-A:596, 1977,

22) Stern PJ, Mattingly DA, Pomeroy DL and Zenni
EJ, : Intrameduliary fixation of humeral shaft
fractures. J Bone Joint Surg, 66-A:639-646, 1984.

23) Weseley MS, Barenfield PA and Eisentein AL :
Rush pin intramedullary fixation for fractures of the
proximal humerus. J Trauma, 17:29-37, 1977.

— 1068 —



	2: 
	0: 
	3: 


