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— Abstract—

A Comparison of Plate Fixation with Intramedullary
Nailing in Humeral Shaft Fracture

Kwang-Won Lee, M.D. Kyou-Hyeun Kim, M.D.* Ha-Yong Kim, M.D,
Young-Sik Min, M.D. Hwan-Jung Kim, M.D), Won-Sik Choy, M.D.

Department of Orthopaedic Surgery, Eul-Ji Medical College, Taejon, Korea.

We evaluated prospectively ninety-two patients out of 130 humeral shaft fractures requiring surgi-
cal stabilization from January 1981 to December 1995, Among them, thirty-one patients received
open reduction and internal fixation with plate & screws (PLT). Thirty-one patients received closed
reduction & antegrade intramedullary nail fixation(IMN). Thirty patients received closed reduction &
antegrade and retrograde endernail fixation(EN).

Average follow-up period was 20.7 menths. Eleven patients had primary radial nerve palsies, The
higher incidence of nonunion was found on IMN(42%), and EN(20%), than PLT(8%).

We concluded that the result of IMN was not superior to that of PLT or EN,
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24E REHY Ase 24HQ BAAX 8}
Vst Ao)\zke] nYP o QA B Al
'og Q& FHIole fAle 9, Hy L ARz
2o A, Fukdde %, IEFS 9 A49H
T, XA Aoy 7|5 wel A7 A 5
A g o] 8% AR AIYH 3 givh FEF W
Hoze 34%E 8% Wade, I3 2%
% (intramedullary nailing) ¥ ¢ 24 A& o
|5 WY ol slon B3] Zede AU B
&3 44 5o ool FrElm st AARH
EE BHEE T OE 98 7 e w1y
o] Bg Aoy Bury Uopt¥ A qEhid H
FoFeMe 4EE SHAARY AF 53 8
5 FEEE o &% Waded F+ F453e
9] AgA PAHe AT P RES, PEF
Ee 449 243 52 wHdezs e A
8o loid {84 R E dolrnA U, o]
o AzlEe 1991¢ 1€%H 19959 12971 4

Z 7 FHE €3 788 e 81 F 130
2 1d o) F4) BEY 9289 BAlA BE5E
WP &S A8 318, 2@ 34 FF 2
£33 2 (Interlocking intramedullary nailing) &
Algg 314, 94 S50 3445 (Ender nail-
ing) & AIFE 302} i} 21 AHE vlmw B43)
o EHnEH PA 2udlnz g,

I. &tz &4
1. ATCHA

AA g F 2 fx)e) AYEZE 1340
A 8341 (B 534 Ren, 44 I 843
£ 92 173, o=t 134, 284 34 5739
THYSE 94 179, 9A 147894 Ag=g e
59 WnAdsE 92 199, oz 12964 A8
HaAtk FAE Ha 12719404 5T4E7RA =
[ 20 T/RH ol ATt

2, 239

REALZZ} 4581 (49%) 2 71 Bgon A

S4o) 1431 (15%), FAtm 1081(11%), 71E 2

#] (25%) Act.
3 =39 ¥

44 I F5dsE A8 3033 A3 #
#4 (comminuted oblique) E&e] 12812 714
ok3, ¥4 A% (simple transverse) ZMo] K,
By ¥4 (comminuted transverse)ZZe] 5
¥, AM¥ (simple spiral) F3Eo] 53 Hen), oy
g AN BAN FEFEE NPT 1A v
3y =30 1082 7PFIEgR, A S4o] 63,
BY FH0EEe] TH, A BESNIZE] gH
o, 5% RayEs A5= 3HE 9e 899 2
o] 112 7FEsta, AFE Z4o] 54, 33 2

A4Ede]l 118, A8 EHAAEA0 49t
(Table 1).
4, Fdhep

Qd F SE5EEE NPT F 304F 17
M E7%) NN aBY FE BFAN IHPEL A
Y F 318F 148 (45%) A B 9 Fuke
o] Aen, F&EW WoFed A £ 315
92 (29%) <14 = 99| FukEAdol ANk §3F

Table 1. Classification of fracture

Interlocking IMnail  Endernail  Plate
Simple
transverse 10 8 11
spiral 6 5 5
Communited
fransverse 7 5 11
oblique 8 12 4
Total 31 30 3
Table 2. Associated injuries : 40 cases (43%)
Interlocking IM nail ~ Endernail  Plate
Head trauma 10 13 7
Multiple 3 2 2
Tibia Fx. 4 3 3
Femur Fx, 3 2 1
Forarm Fx, 3 4 4
Radial N. injury 1 4 6
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2TA7 w7 1184 e 2% 2:dA
AR BTeE PR 9eldlA RPN FH%
385 K (Table 2).

5 YUY

EYelMe X A 935543 & o 8skd ngy
A SN 25FES AEEe Adda
Antegrade directionel 2% &4&, 944 F+4
TEFES AR 224994 Antegrade direc-
tiond] 9% =48, 83N Retrograde direction
o &% &4 Asgert foF AW, T
289 #5 3 A A aEl 4R e U}
% A3 BEoz nAHJF Pl AFEE £7)d
TER 5L ANgsic

VY Y ST SSYEA YUY

G A FATEAA BAB) FHYEE I
Ak 2 A ZE9 (Short deltoid split-
ting approach)& %3] ¢ dzdd & =&
o gE3d AE2 o 1m?] FAE U0 EA
Kol 878 MHPeta, A FAH Guide wire) &
O E4 &3 F, JIG 2o F45F
(Russell-Taylor nail) & 4Fyslsien, o8

Table 3. Fracture type of nonunion cases

Type Interlocking IM nail ~ Endernaill  Plate

Simple
transverse 8 1 2
spiral
Commimted
transverse 3 1
oblique 2 4

13/31(42%) 630(20%)  231(7%)

Total

Table 4. Complication

Complication  InterlockingIM nail ~ Endernail  Plate

Wound infection 1 1 2
Metal failure 1 2

Nonurion 13 6 2
Angulation deformity 2

Total 15 9 6

AR AR 445 PR 23 e 2 148 AY
3}, HALAHE ted & #93 Bg dn
TERE sk (Fig. 1).

oY T BEEEA raly

AR B3 (Antegrade direction) ol &% &4
A2 B8 @AM (Deltoid spliting incision) & 7}
B ddE oo AR 9 PYE gER
Enderd & 493tgct(Fig. 2).

o5 Wk (Retrograde direction)o] 9§ 44
& W52 52 (Triceps splitting) & 7Fg-5e] =
& ¢ (Olecranon fossa)?l 2-3cm Ahdte] Elgl

Ay FYg ghEo] 27ol4te]l 4. Ome Ender¥ S
CRikis =
I.& o
1. Azt

FEE RFAH YoM F2ANL vk gB
¥ AREA ARRE RnRF A28 437
A8 NE vmaEg. afA A4 FF 2
S €] 71 B 1A 20801028, F42 W
2AENME BT 1AL 518, A4 FF 25
Fede B 142 50822 94 R A4 &%
A wERET 5% ageds SA%H0z
drigle Aole YATHP). 05).

2. ERE

HE A7l i bE AREA S1EEAol SEs
a, 4R §Fo wE SHYL] FBol 4F
ol & WE JIEeR ddon Iy AY 4
i BEAEE AT B B 12.8 Fo TH
& Ealx, 139 d2%) 0N BaEE wugch o
4 EFHN SHFFEEE NPT AedMe HE
12,1594 ER7%E 2don, 631(20%) 4 B
#HE U E% 340 WnFeS AYH 44
Arxe FTE 14,65 FHEE ZHom, 231 {(8%)
e E/EE By,

EA%E HAL o2 Fisher' s exact test(2-
tail & <83t ed IFhl SEPed 259
WugedA BREel s gloja FA
A Au)lE Abo]& BP0, 05) (Table 3).
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3, SEY| e ARYY U SFE e

Gl

1) o= dga23

o 33 e 29 3EE AEE3 299
= 103elM 2 A4 E+A0 5L A9
#on ol 83 (80%) 04 EREE Hylon] ¢
4 77 F53eE AU 8AF 13 (16%) o
A BREE HAR, S48 WSS AT 11
#F 23NN B/ 242 B

with homerus transverse fracture

B.Postoperative A-P and lat.
roentgenogram show interlock-
ing intramedullary nailing.

C. Postoperative 6 months roentge-
nogram, there is no evidence of
bony union,

D. Immediate postoperative state
with iliac bone graft.

E. Complete bony union at sec-

ondary postop. 1 year 8 manths,

2 &%
BY A 22 F3E 2 deE 3

gy 2

238 F TN TFA AR SR F 75%%
AlgiEls e o) 33 (43%)dA ESEE Hio
o, d4d 20 F539¢S 9% 5#HF 19
20%) oA ER/3E KT, S50 Wnged A
ggt 1% B/ dle g9

3) Al 2y 23

A B ZE ke B9 AYE Rz
244 F 8delM A AY I F5A5E
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Alggatgom o3 28 (25%) M E/EE Hge
B 12#elA A4 F5A FE5Fe S Al 1290
3 49 (33%) M BAEE 2R, 4864 S50
Wagas Alale] ol E43% dle slsich

4) Z4zte] 23 el gE A 2 BR3e] w4
HIz3ol 9lotr Fisher s exact test (2-tail) & o|-&
3t BAIEE HAM) 2n|le Aol giTHPN.05).

4, HHE

el % AREY $FAY 2F 2 AdA

Fig. 2-A. Thirty nine years old man with
humerus communited transverse
fracture.

B.Postoperative A-P and lat,
roenigenogram showing Ender
nailing by antegrade technique.

C. Postoperative 1 year 9 months
roentgenogram, there is no evi-
dence of bony union.

D. Immediate postoperative state
with removal of Ender nail, plate
fixation & iliac bone graft.

E.Complete bony union at sec-
ondary postop. ] year.

FEEA7 100= ofstE A= BELE Ing
7Zledeie gt $Ese2e ugy A4 IS5
Y 2AEA Fgel 14, g skio] 13
ed, 258 WagdeA WaFE vd 23 o
2y EEE FUE 2844 F8E &F Awol
A, A Bl DAEEA 2 Fo] 23 (A
o] 18, F2dde] is)eldevt 10 migte.
2 7% e i $44 8344 ohle 1]
A (12%) 4 ARed, 25 843 M= 2173
Arge] S48 4R ARY FES AgEA
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Fig 3. Intemal & external rotational stress view of transverse
fracture of midshaft humerus Lt. showing instability of
fracture site.

&, 5814 AN AEE, 29 NG AE
7 AAegeE TAO A¥EHon, 9dM &
A AEE BT} FeF 8F AAvHe 8
}{Table 4},

V. 2 #

B4E FZHL A4 49 o 1%E€ AN
o, Caldwell®c] M1 23 WHE =YUsio
BER ABWEE AHES o2 Aed Hm, ¥
2 YJABE Sarmiento™d 2l&} AgE 53
BT 2 4% ¥ B2 A8 PPEL AMgdA
Hox, dEE Gsawnd ane oz @
Voasy AT 2o Qe R &% A
g 2 A, 4% A4 /8 5o 243 &
AP, waEkd HIZdE 239 Y, HFHH 9
%], 49 Axst ANFE, FAM W3 9 5
7, Bukdy, @xe 489 2 g3 Pz ot
&3 ARE HNIsA =HAdent?, Azuyde
FEHE o] 43 Wy £, TP IHYe

9_]5’_@% %—o] ﬂqw.ls.%)‘

HEE IREAY F&F ABA BFH FH
#Z & Flexible nail, Rigid rod, Ender nails}
Rush pin #¢] 3127, &3] §ol8la, HEHA
7 How, FHFY Iuisiol) F4 Ax=zz
&ge] B Ao UM? Seidel®L A
57l 28€E AP 100%9) F/EE 4
tgx ®uzln 3ley, Stern*F2 F4AN 3
3 2EE 67%04 TS0l 2= LR Ba
g, ¥HFeET 83 W, AdY &%
Zell, F¢e E4%8% 93] 4R Edlo
239 AEE FAM7] 9 A LTI UDP,
%% Robinson"%& locking nails AHE-stH&
o FHEEo B ¥ 453 2942 &
2 5o $EFo] Bha sl Schatzker™ &
45T AR GE% AE dnE d9ed,
Bell'2% 39313 34aldld HlE Py3Eglo) 2
FEE 45idn Bttt HAEey Fse g
B EEdd g8 S48 JnPed AJEPA 314
F 29¢) (94%) A ERFFE Az, ¥ AA
Fih) F53€ A 318 S 183 (58%) N A,
A4 540 3535 A8 3085 249 (80%) oAl
A EREE Bo] ¥ o] R gurg AolE
Bk (PK0.05).

5o 7Hed fddegE 2RI Yy, B
FE3 oy, N4, 982 Ay, S 7
g A, Ay 32, 49 Felgentey
AAES AY nid A 27 FE5F &0
RS TAAEd2%)0] B FHAAM 53] =8k
o}, Chales"t 3% JFAA ERgel B Qe
& ZE Alele] HZdo] Hm, FH T THRP
Ho] AFx2 A9 VY Fridtin F3stE.
Watson Jones™& A4 28dAM LTALE BF
e BEFES Aol ZFHA dglolg gy,
71et AAES AARHe AUl B Reolz,
24 2499 g stk AREe] AS-
a3y e FEFSE ANT 8x60A 3A
AgEe iyt FY FAHE EkEd S Bien
(Fig 3). °l& WuAE Mg EA712) 1A,
4] AjEe] rle] 2@ Aoz YziHojAln, |
A 470 848 eE AT ¥atelA Enderd
9] £XE 1-270E AlRE] E2¢7hE €43 5
+2 Flues FEF o3 S dA R BRg
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gyl Bygd Aes PR, waA F
¢ YnPgdde 7nd WaygozZ A
gl ekgAe] Ax AdE ¢ 3R &F ¥
3 EFe] He FFew BER/Y F HES o
&) AP,

Agrze] B4 Ag2e HAZ o), Circlage
A, AAFE VAL F47% 243 $43 34
= e F&% Fol e ol Chales?,
Campbell? 32 2=A] 27HHE olded &
2ol Frlsjol Aotn FRAR, AAES B
FalolA 5T nYEEY AP AP 2}
1EEE oldog &MY ARE AU} (Fig
1, 2.

Mulier®e 4% JnAsgoi I I
Fed glo] 53 uFE T "Wast gokn &
AR, Smith®E AP 2FHY7 olF He
b 29w ZHEA W98 AA6dA AleRy
A4 oldiaAL T JENA] Feon iRl
AAENS G4 FH52U FEEEE A9 28
A zZbago] Qlev 105 vige g 753 ee ¢
)

Holstein® Lewis™el oja}d ez & 4
HelA 9 2HFTE BAY of a3 JE
Aol HojA AlAEAe] FEdTn Hudha e
™, AR5 A$ FA4A 2244 A7) 1186
A gllen, TalonA AR HE AlgHE @A A
Aeded ARslglen, 2844 88417 d4go]
9lo], AABFEE FAA A}, AAEHE
2 A 289 2@ FAdA 2347 A FY
oA el BFd, 4 23403 Wl
Sl Aol £E&F 85 4174 i g

FadE FE5% WA V=S Bon
s Axle] F2 1894 50 S5 A 1
#l7b R, ol FFA Bl Aol
Fokg A2 23 YA Boo FFARR F
Zrge =AU

FEHer I T4 s dgE
B ZAe) algd oA vlzmd PHSEA AREE
2 YA B 9 AdRg, 49y § e
AN S B8 A0 Hol 243 Ao B4
a3 Fefr)e 20 o oz AlgHY
&Y WA Eed ol Any nYoE IFY

< fr=ste Fo] Bt ARAQ FeeE Als
g

V.a &

AZEE 19919 1978 19954 12974 ¢
2 R sl F45% WaAest 24
FEPEE ol g8l £ 1309 F 14 <%
Alg 92418 didez vndAsld osd e 3
B A3tk

1. 94 270 3536 oy 38 5%
W FE4A4L2 F4% Wnged v E/E 94
& EAY BE IRY ] F3 U &
N3t 218EEF e Aol Ui,

2 FHR dnye ALY 53 e
A A &3 A8o) Fhediy, sRdHes
FEY EF A0 YYo= Bide] TS
2 Atk YzPEe soz g Ede gl
et 715d¢ Aole fsich

3. 23 o wE Ze A8 © BRI B
A gt glojA PFisher s exact test (2-tail)
< o] &% BANR AAME AndE Aele= gsle
2] (Py0.05), S0 #53ed €48 Jz3e
el AAAY /T WY FAHHR
ulgle Ao g BRT(PLD. 05).

4. ¥ F&EPeL ERYE T HF
SN Ert agd FA4 29 FEPES A1
¢ Aee 59 O FPHA X, 99 F
T2 FEFES AN Brole 53 Y E4
AEE94 ot EREEds 2459 WIFE
B Agdte feiAY Zol4g Wlor FEY
ZHEE AU BREY HRlege FYd 2@
4R A, FRY e B % 2
H ol dx2A e ZidFoHES] 4% 24
AEAANME 8 EHW e HEE 2R B
olm, REEE, WHIE, vy 93] e 2
b FEe BHdel A7 ZF1E AddnE A
& AYetn, F4% RAEE o1& HAag 2
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