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Table 1. Summary of Cases

CRPP BFP-TBW LCP  Total p-value
Number 16 19 18 53
Mean age (yrs) 59.1 51.5 56.1 553 0.49*
Sex 0.87
Male 7 9 7 23
Female 9 10 11 30
Injury mechanism 0.08
Low-energy 6 10 6 22
High-energy 10 9 12 31
Mean days to surgery 3.3 2.6 38 34 027
Neer classification 0.65
2-part 1 16 9 36
3-part 5 3 9 17

175 212 183 195

“ANOVA test; CRPP, closed reduction and percutaneous pinning;
BFP-TBW, bifurcated plate and tension band wiring; LCP, locking
compression plate; p-value=Chi-square test.

Mean follow-up (months)

o)A Al 71 1A%

oto] &St 4971 169 (ID), ol Eaad S5 9 A A2
&L o]gato] &35 He7F 199 (), &4 ot 253
IY&E o]8ote] st 47t 18D HEE 249 5
+= Neer's classification Thef 25515 0.0 [THof| A o]& F4 o]

119, A2 =3 o] 59, TItofl A o2 &3 o] 160, A2 =40l 3
o, Mol A o] & o] 9o, A2 T&o] 9 et ko] 3¢
GAE 7], oA F 9P on g FAl AP 59.14(18-
88) AL /AU AF0] 69, AEARILTE 69, F2PARALT} 49]
ST IRE] 3¢ @A 99, A7 E 10 o0 =5 Al B
A2 SLIAIQO-TH AL 7L A2 Aol 109], ZFALTET
ofl, FEFARALZE 20] et 18] -9 FA7F 74, o A7 F 11| R
onf 5 A %‘:EF‘HEJ‘ 2 56.14119-T9F 1L e S
o] 6], IFARIL7} 99, FARILF 30| e, 2} QRP =il
off w2t 654 o/l kel 654 olskel et RSt w1
Ol 6541 01/l 78971 8o, 6541 Tl ekl -7 8ol H.on] 11
Ol Al 65A41] o]/Ql 8-9-7F 59, 654 Tl Rl 7397} 140 $ AL I
ol Al 6541 o1/l 7397t 6o, 654 TRkl 97t 126 Gt 2t
ASS 7 T Bt 3490 e AlFSIR ey B2 o F

2 g T et 26900, 2 8 & Fat

F

o)

2~

Hat 3390, 11

380 &S AlYstglth BE SAE0IA 3479 1A
& 12709 0] S4B o] RolH o0 7} FolA o] BT A
T 71702 ol A 175704, Titoll A 212714, THI=HellA] 18.37
oA H(Table 1).

R =] (1?‘6]‘—
e A5 2710 W2 95 g TS Sl sl deks
= =

oAH 7HE 17 E 279 %

Figure 1. A 68-year-old woman who was treated using closed reduction and percutaneous pinning. (A) The preoperative radiograph shows displaced
proximal humerus fracture. (B) The postoperative radiograph shows that three pins are passed through lateral cortex and one pin is inserted from
greater tuberosity. (C) The radiograph taken at last follow up shows bony union. Patient’s clinical result using Neer’s criteria was good and neck shaft

angle using Paavolainen’s method was good.



374

AR - oAl - oA 2] 221

1o

Figure 2. A 64-year-old man who was treated using bifurcated plate and tension band wiring. (A) The preoperative radiograph shows 2-part proximal
humerus fracture. (B) The postoperative radiograph shows reduction and fixation with bifurcated plate and tension band wiring. (C) The radiograph
taken at last follow up shows bony union. Patient’s clinical result using Neer’s criteria was good and neck shaft angle using Paavolainen’s method was
fair.

Figure 3. A 65-year-old man who was
treated using locking compression plate.
(A) The preoperative radiograph shows
displaced 2-part proximal humerus
fracture. (B) The immediate postoperative
radiograph shows adequate reduction
and fixation. (C) The last follow up radio-
graph shows complete bone union. Pati-
ent’s clinical result using Neer’s criteria
was excellent and neck shaft angle using
Paavolainen’s method was good.

Aok ZHo| 28 ¥ 33+ FHEH 54 W 5 Al RS 5 Skt Za £ AT H ARIoA
= T 65 Aol B H-E A Ak cHEFig. D). Paavolainen®| WY& Sl AetE A1 S45t] A= 7
olfFid g5 E A A 1wl A =Y 1] FE130£10°) A= $<r(good), 7ol 100-120° Al=
e o] 8ot ZHAUS HE FolEmRd SS5HEAAYE T BE&(fain, 100° U] THA = EF(poon) 2.2 F715HS T
FE AT T 24| dFEE ot A S thEE AdA F7HE ol Neero H7HH-S o]-85t9 o0 3-8 354,
Fof Y& ol AR ZHI} AASHATE il =5 F 125 7|5 304, TE &5 HY 254, siEsHQl W& 108 0= 5o
of AE 9 54 52 A&okSItHFig. 2. Y 5HETE 894 o] < (excellent), 8078 o4& & S.(good),
A0 g S5 w0 E A 2EHE o] 85t T 704 oS B (fair), 704 U]THE E%F(poon) 0.2 TSI o
Hol A FES AP T K4S of8ste] YAl 8& s oAl ZF 3-8 65AIE 1189 7|08 654 ot njgter &
1 o]% A ek S5 o] 8ote] AR R 1SR F/ob] Neer®] B7HE & St AHE 246G 293 Ao
SN B 2R 22 E Bolo 2do] FutEo] = FFE A= L45E A6 flste] Yol 9 AdE, 447
S5 PO oAM= a5 ST e ol vleeAd A, Y T ek d- AL A A S 15 S F
BUALE o] 8ot IHINE Fot] AE W IS AlFst Al Al WE 5 HE 242 E75HL Neer| B7HH & Bl 2
At FHolE ZEote] 1S SFU I & & 15 oo A IE 24T
o] =54 52 A&okSltHFig. 3) BAREAS SPSS SA 2 H(SPSS for Windows Release
12,0, Chicago, Illinois)= ©]-§-5H3 20 A0 3o High 3
3. "ot 7F 9 zF 7k ' A F7HE 9ske] Kolmogorov—Smirnov
T BAet & T U 2T A Ao FYE ATEe A - 3 test@F Chi—square testE, ZF wEe] AR EEL} Z7-3 AI7]E ]
Y S X-rayE #Aote] FAMo| AR F A7 AFE wok7] 915k One-way ANOVA testE ©]-&sto] s &4
= 270 Bol= AS fEsIthr ddetdlon, 248 9 s Oo R vl 24T p-valueZt 0.05 O] 9ko| AL AlE|HE7to]
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B985 BAH folol gl A o2 Wy

2 T

1, 9E, 47|, EH9 2R
A Fot A2 55.341(18-88)0| ™ I+ F+F 59.1A4, I+ B
51.5A4), I+ B+t 56141 2 Kolmogorov—Smirnov test’ p=0.202.
2 2325 ol ANOVA test’d ZF - 7F 523 9kt xjo]
AATHP=049). 712 A = AdEiol A dolxl A=
O] B-E A oA ZAHZE, YA AFsAh L EdHlolE
7ic; E=AL W AL B8y = 9yt ‘7E}x]—‘7 =o

A BolHA 3T F9-E L oA 2E R ERakeler —)FJE}
71 Atolofli= thAxe] atol= %121 ou E;:ﬂzq o7 {o

7(—10] o

Ofﬂ—l ’S’E %’é—jo] 411'5]919—‘31 7]':'L 7k
Bz 8 0oJ5k xto] 7} Y19 tHp=0.65) (Table 1).

=49 &7
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AR 24 Iv—_Loﬂf\i—‘:— A 1691 S 11469%)01A &<
oo oo M= ZE 5| AL 20| =7
At kol A= A 199 5 189105%)°1A &Fd=
o 199 M= Sl ‘?z_’“*OP Il Tl A= A 184
o [9o)H= Fd
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= e
oN 32 nT [
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170]04%)001 A =fehe & Fol &
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38

Sty l o] FoiZl 11904 138
8oflol| A} 12,55, 170l A

=
s

Table 2. Mean Neck Shaft Angle and Neer’s Criteria

CRPP  BFP-TBW  LCP  Total
Number 16 19 18 53
Mean neck shaft angle ()
Postoperative 130 133 135 133
Last follow-uip 122 132 134 130
Good 9 17 17 43
Fair 5 2 1 8
Poor 2 0 0 2
Neer’s criteria (unit) 779 85.6 86.4 835
Excellent 3 4 6 13
Good 6 12 10 28
Fair 2 2 1 5
Poor 5 1 1 7

AFH Gz
= RTE=c

CRPP, closed reduction and percutaneous pinning; BFP-TBW,
bifurcated plate and tension band wiring; LCP, locking compression
plate.

of|A] Al 74| 27 7ke] vl

=aeo] o]Fozl 17904 11.85+%Itt. ko] vl A NP%%
717 B9l o o] = [7*o] H|3f One-way ANOVA 4 23k
2Fol (=028 EH oL [I0] H[siA = -2t 2k (p=0.62)5
y_o]x] oj—oh;].

3 ARRIof| A Paavolameni’l g-g Sl E7t
oA & F F 1307, 4 A Al Bt 12290
ZA] Al B 132, ol A]
Al Jév'f 134G [Tl o2 =
o]] H]G]-O:] 7‘;/\] J—r,]_;d- ;\] ;qi ANO] l:ﬂ-/xﬂo]—ﬂ ] ol— A 01041—,}
[To| A S-4=7} 991 (56%), B-50] 541(31%), =F°] 24l(13%) & 11
o] £ 17901(89%), EE 201 (11%) 2} TTT-2] 4= 1791(94%), -
= 19/(6%)°] vl3h S AE B9 31 (p=0.03) -2} I 7+
of= R Tk 2po| & HolZ] ¢FotHp=0.58) (Table 2).

3. QUAbX Ziq}
Neer®] 71 4 [TFo|l A= =71 39|, FS7F 69|, EF0] 29
2|3 S90] 599 oAl = -7t 49, 57t 120, B
5ol 20 ¢lon] ZReto] WA 1dolA EFe R F7H= ek
oA = 71 60ll, FS7F 100, BFo] 193¢0t dA] &
S5to] YAt 1eflof| A BFo 2 H7hE R thTable 2). 43 o4+
o] IoflAl 99|(56%), H—TLOH A 16011(84%), T A 16911(89%) =
o] II, Ikl vl E23t 23E B4 oI+ p=0.03, [
p=0.03) [It} [+ 7holl= SAISHA 0 2 [0/ Tk 2fo] & &
O] Z] %2k THp=0.96).

7k o] RS 654 oAkt 654 tgke 2 E835ke] Neer
o] 7o wet QA Aukg vlwst 23t 654 o A=
2 [TollA = 190, FS 39, 402 Bt 7T1.28(FS ol
50%), TIsHoll Al 3 20|, B8 20|, &5 192 Fo+ 7938(FS

oA} 40%), IOl A $-4= 20]], &% 30|, B 10| 2 8574 (%S
oA 83%) . & [, [ITol vaf [0l A B} 9435t daukE B¢
O} 7k o] F| =7t Ho AL oJulE 7HX|A] Fok%
o} 6541 0]9F SRS [FHollA] 4= 20|, & 39, B-5 29, &
ZF 102 Ft 8058 (Y3 o4} 63%), ol A 9= 49|, %3 10
of| 2 Bt 8748 (%S o)A 100%), IIToll A $5= 49, &3 70,
BE o2 4 8578(F2 o)A N%)ol¢l.on [Tl vlaf 11, I1I
o] 5%t Auts B oy SARH o2 [-ookA] Zotglct
(p=024). AA| 25 F 654 o) FAREL B 19.7-50]% e

o 654 oIt EL B2 86502 4] olge] B
Golsi et AatE HYTHp-00), & F 2E 24| A] A

A 5 U= [ToA B AgE 125, Jé& A 117PR =
AElon Mol A FHah A2 133°, Fo A 126°, 11|
A gt AE 145, Bk 9 135°2 S Aok
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Table 3. Effects of Injury Characteristics and Clinical and Radiographic
Results on Neer’s Criteria

Neer’s criteria
p-value

Age >65 vs <65 years 0.02
Sex Male vs female 0.26
Mechanism High energy vs low energy 0.9
Surgical timing >5 vs <5 days 0.01
Neck shaft angle >120vs <120° 0.68
History of complication ~ Complication vs none 0.04
ROM

Forward flexion <100 vs >150° <0.001

Abduction <100 vs >120° <0.001
S0} T 5 4 W] uls) LA Rlo] opsto] & 5 HEa
o] W] Uehd Azte At gt
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A Comparative Study of Three Different Fixation Techniques for
Displaced Two- and Three-Part Proximal Humeral Fractures

Sang Jin Cheon, M.D,, Ji Min Lee, M.D., Jung Sub Lee, M.D., Hui Taek Kim, M.D., and Jeung Tak Suh, M.D.
Department of Orthopedic Surgery, Pusan National University School of Medicine, Busan, Korea

Purpose: To analyze and compare the results of three different surgical methods - closed reduction and percutaneous pinning (Group ),
bifurcated plate and tension band wiring (Group Il), locking compression plate (Group Ill), - for displaced two- and three-part proximal
humeral fractures.

Materials and Methods: Sixteen patients were treated with a closed reduction and percutaneous pinning, 19 with bifurcated
plate and tension band wiring and 18 with locking compression plate. All patients were followed up for more than 1 year, and were
reviewed and evaluated with respect to radiological and clinical results. The radiological results were evaluated by bony union and
humerus neck shaft angle using the Paavolainen method. The clinical results were evaluated by Neer's evaluation criteria.

Results: Bony union rate, time period to achieve bony union, neck shaft angle and clinical results in Groups Il and IIl were better
than those in Group | (p<0.05). There were no significant differences between Groups Il and Ill. We observed trends for worse clinical
outcomes in patients older than 65 years compared with those in patients younger than 65 years. Clinical outcome for patients older
than 65 years in Group Il (average 87.5 points) was better than that for the same age group in Groups | (average 77.2 points) and |l
(average 79.3 points), but the cohorts were too small to obtain statistical significance. Complication rate in Groups II, Ill was lower
than that in Group | (p=0.005).

Conclusion: The radiological and clinical results in Groups Il and Il were significantly better than those in Group |, and there were no
significant differences between Groups Il and IIl. We thought that bifurcated plate and tension band wiring and locking compression
plate were useful surgical methods for displaced two- and three-part proximal humeral fractures.

Key words: proximal humerus, two- and three-part fractures, closed reduction and percutaneous pinning, bifurcated plate and
tension band wiring, locking compression plate
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