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Comparison of the Result of the Intramedullary Nail Fixation and Plate Fixation
in Humeral Shaft Fracture with Butterfly Fragments

Duk-Hwan Kho, Hyeung-June Kim, Byoung-Min Kim, Hyun-Ryong Hwang

Department of Orthopedic Surgery, Konkuk University Chungju Hospital, Konkuk University School of Medicine, Chungju, Korea

First aim of this study was to compare the results of the intramedullary nail fixation and plate fixation for the
management of humeral shaft fracture with butterfly fragments. Second aim of this study was to appraise the
necessity of anatomical reduction and fixation for butterfly fragment in humeral shaft fracture. Thirty-one patients
with comminuted humeral shaft fracture were treated by reduction and internal fixation with intramedullary nail or
plate. The criteria for inclusion were AO classification type B, follow-up period more than 12 months, diaphyseal
fracture without involvement of joints. Eighteen patients underwent intramedullary nail fixation and 13 by plate fixation.
The outcome was assessed in terms of the union rate, union time, incidence of complications, and functional
outcome of shoulder joint. The union rate was 94.4% in intramedullary nail group and 100% in plate group. The
average union time was found to be no significant difference between two groups (p>0.05). There was no significant
difference in the American Shoulder and Elbow Surgeons’ score and range of motion of shoulder and elbow joint
between the two groups in last follow-up (p>0.05). The union rate and average union time and functional outcome
of shoulder joint was no significant difference between the intramedullary nail fixation and plate fixation for the
management of humeral shaft fracture with butterfly fragments. It is recommended to select skillful technique to
avoid technical errors rather than technique to fix of butterfly fragments.
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IYY Q. Y|y ZHEE T Y2 R ZHN AU 25Y 2P 35T P& v
M 2 Orthopaedic Trauma Association (AO/OTA) E&AF UH|g I
o] Fute 12-BY =4 sjFstd, a&AF uhn|7} g1,
FeE 7 EHE AA EHY 1%-3%E AAsH= A AR HEY o] gl HHY 2d= &4 VlrE T
Hog 53t FHo|”. 7)%54 B27|, ASA 41 59 & 1270 o] FAIE 316 E 2 E EA6tG TY
H4EHe AR 0% o] FHES Hof¥, &8 A7 $&A 5 S&o] AFH 0T, 719 A FHo
g ASFZ YA 24, B4 24, £ 4, S s 710 A9 Aol weh AAsHA] FStal, AR A
T4, P QS T S 24, Agste A3 itk o] F P F4AW S8 AU B9 189
A&l i &S U A, 22 BEA X5 ADAL, HEH A& T F45T 2FS AP 3971 139
A A9 Folt’. AT HjEAA ARE A7 BHAT AT AOOTA £74 12-B19 7¢), B2 94,
1Yoz A UL € 5 UL AWE FA2E B3Y 293, Bt M3N(HS, 18-T3A), £ F &7
A AZ EAS AGA7IBE, 27]o BELT &I} wE Bt S3Y(HY, 1-189) 2aEgloH Fi FA 7|7
IR 222 FF EAE A8 delA 71ed +& 15370 9, 12-247]€)o1 9l 2w, B2 AO/OTA &7/4
255 olYol= &4 a7t Gol AFEHL Yo 12B13 59|, B2F 40], B3g 49| $l2L(Table 1), B+t 4544|(H
FeE R 249 ped Ar PHoEE S4B 1AL 9, 17-80A), A F e Bt 81Y(E Y, 2-209) &8
57 244 14 Sol AP, g AR5 A golom FF FA] 7|7+ 152719(H Y, 2-2749)E T
T 24 47 7t AT Bdol vaE oy, gyl = 2t Yo, &4 & a7 717E HF FA 712E 28aL
ks 715 FA digh HlaolN F & &7] ol fES AOOTA #£7 & =9 A F Aol HEEHA gyt
Aolg Holx ghe Ao BuEY b ge Ae4Z (p>00).
R BT RSOl BAYO P B BHE AL L,
Wug Al 28] YAty ngeo] §F& A g, Ml
UH|g 289 AY9 wet 2yET S50 S TS H434.5 mm LC DCP or LCP; Synthes, West Chester, PA,
4 AT kg 7R 24 K] BukE Yu)E 2w g4 USA)S o|&3 &2 AYS =Eile AHEsith A¢
of XAT S siFera] A&o] kst A3 1ol 7kt olfFtE WSS A F AU 95 135 I8 AR
U 5% 149 ¢ sutE & SH digt A gog 7t 939 aZAA S Bt A, s R
et A5 ofF7] wzol, YHIE S8e A&t 1A £ 5% T F5B0E ISR AYE UHE =HY
& gaio] vk we, & £715 AYd o) S A9 gt EEY FEAE ol &sAY SE5ES Tk
HHA| Eok. ofA7hA] Aekm 7HE 2 Aute] BiE & & IS e $ BHO|E 477 A8, e T 194
«7] 749 T} Sl tiste] Wjwet RS )AL RE FHER AREY aEss EAE 5 58EY
UHE SOl e deE MR 2E A R e w78 QoA Aoz APstoer, S5 A AldE FA
Hlag Hiles EEY AUTE $& T 45 0| T AAT F, FF 81
oo AzEL FHHE U W0l Qe F¥E THF QoA ®= BFS o&stitt
THAN F g £7] 1Y FEY FES R E Hasto] w3Hd 57 4% (DePuy ACE, Warsaw, IN, USA)Z

1. A7 o

2007 1458 20139 128744 =gt S8

Y ste] A9 7HE ZEE $e we 32 F AO and

Table 1. Type of fracture

Type of Intramedullary Plate group
fracture nail group
B1 7 5
B2 9 4
B3 2 4
p-value 0.461

The type of fracture was AO classification.
p<0.05 was considered statistically significant.
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Fig. 1. Method of measurement. Proximal displacement
distance (a) and distal displacement distance (b) are larg-
est perpendicular distance of the proximal end of frag—
ments to outer margin of cortex measured from ante—
roposterior and lateral radiographs. Length of fragments
(c) is longest length of cortex of fragments measured from
anteroposterior and lateral radiographs.

50002 oF & Hlwstch

4. A

274 A2 SPSS ver. 200 (IBM Co,, Ammonk, NY, USA)
A z2a9g Agstgon, 2 49§44 Bae
o] diste] F7E A7) wge] 2] Al
2 #E A Mann-Whitney U Test)S 0|23} 5 1, 48
FFE Fv SHHTEY QUFAE 2457] S
3] | EA(simple linear regression) ©]-&3tAch SA A
$Z2 pvalueZ} 0.05 1|TtY Z 92 A4t

=2

Jo L N it rR ofm
Jg M N o 1P

E

A A YHg ZH Zdol= H4 60.3 mm (standard
deviation [SD], 27.6)42H, BZolA UH|g ZH I7|=
B 421 mm (SD, 186)& T 2 7+ EA A 2}o]E Kol
AUTHP>005). ATNA & & UHF ZHY Hdf AA
2l B 8.0 mm (SD, 4.02; §¢, 4-16.5 mm)Q o, B
A9 Agls B4 533 mm (SD, 2.33; ¥, 3-102 mm)&
SAHAL, S5 19 F$- 4 7 7440] 2 mm oY=
RE oo A A Eo] o] £ FHTKTable 2). AT 19](5.6%)0] A]
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o] TS AL(Fig 2), 179(044%)00 A ST =/ TE2 Ha AARS £ 71 Abolo] SAHLE ot

= g%len, BE2 2E dofA Efee A3t 2R AHBAE ZA FATHp>005). F & ZFoA FE #

lﬁ% AL EREH 198 AlQstal B+ 14078D, 27),  WiFE Au Id 2 2347 vhuleh 22 FHSS
T2 1285(SD, 3.8)2 F & ol o3 Aol & HolA| HHAsHA] ek

wJE}@>0-05)- AZOlA Uuldg ZH 9 Ao, o AA FHE LEHNE AR 01508 7R F £ BE

HHLSFHH A dAeHA dgton, AE &FH

Table 2. Postoperatively radiologic finding of mean dis- = AYAZE AZ 1739 (8D, 5.6)), BZE 1765° (SD, 4.3)2

placement and length of fracture fragments oF 2 7hol| ZJo]E Ho|R| AI(p>0.05), AL AZ 162.8°

Variable Intra.medullary Plate
nail group group
Length (mm) 60.3+27.6 42.1+£18.6
Displacement (mm)
Maximum distance 8.0+4.02 <2
Mean displacement distance 5.33+2.33 <2

Values are presented as meanzxstandard deviation.

(SD, 5.2°), Ba-2 165.8" (SD, 4.0 oF o 7hol| -2J3t zpol&
Ho|Z| gFUTHp>005). AL ool A AHE SE5T5 4
£ sadgh SR & Ao AV FEZ5Z0E A2
Hko g7 o] 9l 60A] oJAF TFTAF 412 A 2l8t ASES
HAaE Ado] B4 9223, Bito] B 951822 9 + 749

£729 Aol 2 W0l grskrp>0.05) (Table 3).

Fig. 2. A 46-year—old woman sustained right humeral shaft fracture after closed intramedullary nailing. A long and displaced
fragment presenting 14.9 mm between the fragment and reduced shaft was demonstrated (A) anteroposterior view, (B)
lateral view. After 12 months, (C) anteroposterior, and (D) lateral radiographs showed nonunion.

Table 3. Result

Variable Intramedullary nail group Plate group p-value
Union time (wk) 14.0+£2.7 12.8+£3.8 0.168
Union rate (%) 94.4 100 -
Infection (n) 0 0 -
Nerve injury (n) 0 0 -
Impingement of shoulder (n) 1 0 -
ASES score 92.2+5.9 95.1+5.83 0.200
Range of motion
Forward flexion 173.94+5.6 176.5+4.3 0.183
Abduction 162.84+5.2 165.8+4.0 0.094

Values are presented as meanzstandard deviation unless otherwise indicated.
ASES score: American Shoulder and Elbow Surgeons’ score.

The p<0.05 was considered statistically significant.
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