o

(Oh

bA - =R ES e X M123 M1=

J. of Korean Shoulder and Elbow Society
Volume 12, Number 1. June, 2009

1 /~w71L.O
;1(211—71:1 OHLEI'IL 21 Jd<e

Internal Fixation of Proximal Humerus Fracture with Locking Compression Plate

Chul-Hyun Park, M.D., Sung-Hyuk Park, M .D., Jae-Sung Seo, M .D.

Department of Orthopaedic Surgery, Yeungnam University, College of Medicine, Daegu, Korea

Purpose: We assessed the radiographic and clinical results of one surgeon’s experience treating proximal
humerus fractures with alocked proximal humeral plate.

Materials and Methods: Twenty patients with unstable proximal humerus fractures were treated with a
locking compression plate between February 2005 and September 2007. The average age of the patients
was 60.6 years, and the average postoperative follow-up period was 22.3 months. The clinica results
were evaluated using the Constant and DASH scores. The radiologic results were evaluated by the
Paavolainen method, which measures the neck shaft angle and humeral head height.

Results: At the last follow-up examination, the mean Constant score was 75.3 and 15 cases (75%) had
excellent or good results; the mean DASH score was 16.4. The mean neck shaft angle was 137.1°, and 19
cases (95%) had good results by the Paavolainen method. There was one delayed union, malunion, and
screw |oosening.

Conclusion: The patients treated with alocking compression plate had relatively good clinical and radio-
logic results, and a low complication rate. Moreover, the patients could exercise earlier due to good
reduction and initial stability. Treatment of unstable proximal humerus fractures with a locking compres-
sion plate is areliable method.
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Table 1. Summary of the patients’ data
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Cause of Classification

Follow-up

Constant DASH*

No Sex/Age injury (Neer) (months) score score NSA'() Complications
1 F/30 TA' 3 40 72 29.2 132
2 M/35 TA 2 31 97 4.2 133
3 M/38 SD* 2 40 98 3.3 146 Screw loosening
4 F/45 SD 3 15 75 15.8 146
5 F/49 SD 2 13 74 20.8 147
6 M/58 SD 3 9 64 20.8 142
7 F/60 TA 2 24 77 75 136
8 F/61 SD 2 29 73 19.2 129
9 M/62 SD 2 29 78 16.7 139
10 F/64 SD 2 13 75 10.8 128
11 F/65 SD 3 13 87 33 147
12 F/66 SD 2 37 86 17 140
13 m/67 SD 2 24 88 33 137
14 M/69 TA 2 9 56 375 114 Malunion
15 F/70 SD 2 31 73 133 145
16 FI72 SD 2 19 54 333 144
17 FI73 SD 2 19 77 117 138
18 FI74 SD 2 23 68 233 136
19 M/75 TA 3 10 73 24.2 132
20 F/81 TA 2 17 60 28.3 131

DASH* : Disabilities of the arm, shoulder, and hand, NSA" : Neck shaft angle

TA" : Traffic accident, SD': Slip down
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Fig. 1. The neck shaft angle was measured drawing aline from
the superior to the inferior border of the articular surface (A-B
line) and then a perpendicular line to the A-B line through the
center of the humeral head (C-D line). The angle between this

9 =3 A=) vl wdlg s, vupAE FA]9
line and the line bisecting the humeral shaft (E-F line) was o °}? =t Lif’}; . NE ]; :; Sj}i] L
measured as the neck shaft angle, and the angle between A-B _7?’ 2. Wb ol 3 "'OE a8 = K GHE T
line and E-F line was measured as the collum anatomicum g7 A 59 %”ﬂé‘ T Brkekan. = & A
shaft angle. = T ZUEE 345t AA B4 7]—?«] 71l
Good(130+10°) Fair(100-120°) Poor(<100°)

Fig. 2. Radiographic results were evaluated by Paavolainen’s method.

e Hd @ ool Ho i o & M &




AA 4L SPSS A4 27 (SPSS for

Fig. 3. Humeral head height was calculated as the distance
between the top of the plate and the top of the humeral head,
both measured perpendicular to the axis of the plate.
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3l Mann-Whitney U testZS Aldslsiom, p-
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HZ ZA A 2219 Constant A= Hit 75.34
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(Table 2). A &at wolxe] B # &5 Hel=
A A%l 149.8°(100~180" 7152 85.3%), ﬂ’d
o] 141.8°(90~180":z1=2] 82.5%), ¢I3]Ho] 5

(30~80":x1=2] 81.3%), H3|H& Al 12 &5 Ef%
1A 68F SE7I~A b8F SE71:211%¢] 79.8%)

= Eh,

Fig. 4. 63 year old female with two part surgical neck fracture due to slip down injury. (A) Preoperative
radiograph shows two part proximal humerus fracture. (B) Postoperative radiograph shows that the
medial cortex was anatomically reduced, with good cortical contact.
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(neck-shaft angle)2 < & T Hi 47.6° (34~
587), 139.8°(120~150°)ollA ZHF FA] Al HT
45.5°(24~57°), 137.1°2 W3t} Paavolainen
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2 Fo} HF FA] Al Ao Apole= Hd 2.2° (0~

}w Tou %

6°) 9, 4dF F =o](humeral head height)2] AekE 29F 2E2 UEE vHEYd 242 Vel-
2ol Hit 1.3 mm(0.5~3.1 mm) Yo} 9%, = peau 5l W, AJ A8 T HEH 9o
del Pu) B FHFFE FRo 02 AN JeE T ARS IS F o A9H 2oy 24
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A 5N apiEd Ang muelge W, WE 24 Az 24 Awd F90 RE 24 44
A 7E EABHA] Re FellA e A T HF F o s Fe ARl 27| HAATIAL ST 7] A
A A9 Azl Aolsh AekE T kol Aol A7t AU HBATE o 9on Aude )% HuI £
B 3.6 ¢ 1 6 mm3li, WS AAU7 EAst= 2 RS 8l 404 ol delle 7] Eo] 53
ZAAE LT S 1.2 mme, UZ AAdt 248 Fesa st
A gk TN & A T AF 24 A9 Folt el B Y MRS AHY uge A9l
o Zrlete 3 Blod BARCR fo@ Ao]  ARHH YnHS Ae 5 o 2l BE £35S
© Holx] etk (Table 3). Al = Qe ARloR Bol] AREEHI glem o
= & dEFer AAd FHe] 1A BEEAn Azl ofel vdt 23 HasolA gkt Wijg-
Table 2. Comparison of clinical results according to age, type of fracture and osteoporosis
Constant score DASH score
Age <65 (n=10) 78.3 (64~98) 14.8 (3.3~29.2)
=65 (n=10) 72.2 (54~88) 18(1.7~37.5)
p-value >0.05 >0.05
Type of fracture 2 part (n=15) 75.6 (54~98) 15.7 (1.7~37.5)
3 part (n=5) 74.2 (64~87) 18.7 (3.3~29.2)
p-value >0.05 >0.05
T-score =-25(n=13) 78.6 (56~98) 14 (1.7~-37.5)
<-2.5(n=7) 69 (54~78) 20.8 (13.3~33.3)
p-value >0.05 >0.05

Table 3. Comparison of radiographic results according to osteoporosis and medial support

Changein NSA* (°)

Changein HHH + (mm)

T-score =-2.5(n=13)
<-2.5(n=7)
p-value
Media support + (n=15)
- (n=5)
p-value

2 (0~6)
2.6 (0~4)
> 0.05
1.7 (0~6)
3.6 (1~6)
0.061

1.1(1-3)
1.6 (1~3)
>0.05
1.2 (1-3)
1.6 (1~3)
0.091

NSA* : Neck shaft angle
HHH* : Humera head height
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