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Internal Fixation of Proximal Humerus Fracture with Polyaxial Angular
Stable L ocking Compression Plate in Patients Older Than 65 Years
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Han-Ho Choo, M .D., Jun-Seok Park, M.D., Tae-Kyung Kim, M .D.

Department of Orthopedic Surgery, Gangneung Asan hospital, University of Ulsan College of Medicine, Gangneung, Korea

Purpose: The clinical and radiographic outcomes of the internal fixation, which were executed on
patients over the age of 65 with proxima humerus fracture by using a polyaxial angular stable locking
compression plate (Non-Contact-Bridging proximal humerus plate, Zimmer, Switzerland, NCB), were
evaluated.

Materials and Methods: Thirty two patients over the age of 65 among the proximal humerus fracture
treated with NCB plate, between August 2007 and January 2011, were chosen as the subjects. The aver-
age age of patients was 71 years, and the average postoperative follow-up period was 11.5 months. The
fractures included 14 two-part and 18 three-part fractures. The clinical results were evauated, using the
visual analog scale (VAS) score and the Constant score. The radiological results were evaluated by time
to union and Paavolainen method, which measures the neck shaft angle.

Results: At the last follow-up examination, the mean VAS score was 3 points and the mean Constant
score was 64.5 points, with bone union achieved after the average of 16.2 weeks following the surgery in
all the cases. The mean neck shaft angle was 125.9 and 24 cases had good results, while 8 cases had fair
results by Paavolainen method, at the last follow-up. There were 1 case of delayed union and cerclage
wire failure, and 3 cases of subacromial impingement. There were no complications, such as loss of
reduction, nonunion, screw loosening, or avascular necrosis of the humeral head.

Conclusion: Internal fixation, using a NCB plate, was considered to be an effective surgical method in
treating proximal humerus fracture in the elderly patients, on whom the fixation of the fracture and main-
tenance of reduction are difficult.
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M E A Hlnd F2& 4.5 mm AHF JALE 7R gloH
A 2 Al 237 1 AAE 28 F e v
17 7o 7 B EnET S SR QS 7o A e F43% (Non-contact-bridging
qeE SAF 24 o W Ny Steka e proximal humerus plate, Zimmer, Switzerland,
FAlolth, HE 2% =4 o]t 2dolgt: H & 9l NCB)< °ol&sta 14t 2 ngs 2 de924 24
FA7F vlwd ZAEe g2 ] 2SS uREE =4 A TTE oXE FMS 8 A8E AldE 7]
ARZ T2 495 de 3oz A gy a7 719] A 9 3R, Wb ARE GolR
gate] A9 Ed 240l i 2Ho] Bt £ A=
Al =HE WAL A Aol ol o] dem Hagh
1FHEE A7V e T3 FE T HHo 4 ° o7 CHAM 3 Hie
AL olgk A 73, BN ol & w2
B2 AArEe] ATt ofstd A e 553 (lock- 1. A7 CHa
ing compression plate, LCP)& F#le] 5% H}
dlFatdoln <JH nFHEHES /A E T B2 7144 2007 8EHE 2011 1¥€7kA 654 ]2l A<
AR 7R o] dgE 29E FE e 2ol H dekE 295 24 34 5 NCB 853 |83}
AFEEY pEe] FxME £ I} AYES HO o Wundess Alget 3249 $AE tido = skt
ga 3o SRRk o[ mEe] deE 2R & AL Toll, ARTE 25e A ow H AFS T1A
FEHEE A5 gA &2 - 1y 717]e] A (65~864)elRa Hat FA 713+ 11.570€ (9~18
95 & ote A Al HlEiREA HE =5 A& Mol E8= 34 4 T-scorex= Hat -2.78
Z59 #Fe A VAR 1y, EE EHe »EA (1.57~-5.9)°lt}. FHe ¥F7FE Neer” 7 4 2
o 2, EFE AR FEe /A FY #AE 2 i FHo] 149, 3% FHo] 184t
Adlor £ 29 4S £ Jdu.? AdeE 9
=4 e nFES] def 2 7o A, AgEHH 2. 7= 7|17
AT, Ha FEFH A2E uid A7 Bl Hauva
Qo @AAA AEE o2 LCP 717159 4dA 2 dgo] AHEE NCB 55% (Fig. 1A)2 2=
9 38 IAES R 3 & A FAH, A= Z5F 13 A% 4.5 mm dHF YA (cancellous
Ay 2 o) 3 Raue Hlwd HLe FHolh, A screw)9} 4.0 mm &A= YA} (cortical screw) & 2
AFEL 6541 o]/de] HAE FeE Z9F 28 FAp mm FA9 ZolZ 65 mm Zo|7HA] ZHAaL /e

Fig. 1. (A) The NCB plate is a new fixed-angle device that locks the screws to the plate by secondary insertion of a
locking cap and polyaxial (30 degrees radius) screw placement. The plate has 7 through 10 holes that can accept
either 4.5 mm cancellous, 4.0mm cortical screw. (B) NCB plate has 2 side holes and 4 oblique holes that can be used
for tension band wiring technique or additional suture.
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1 Al =27 2% ARE 30° HHelA 2T
4 & &7 24 (locking cap) 219l o= ZeHy
A4 s S5ttt 3532 4.5 mmet 4.0 mm
g3 ¢ JE THAA 10474K19 #98L 7}
Ko NF A n¥H FH = TS
A%t 2709 =9 (side) T (hole)Z 471e] ARA
(oblique) %< 72 Atk (Fig. 1B). =3 i
AFA Fas A% 7IFE 7 Y & dFddAe
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Fig. 2. The photograph shows intraoperative fixation tech-
nigue. Fracture reduction temporarily maintained by the 20
gaze wire suture on suprasupinatus tendon and obtained by
inserting locking screw to the distal screw hole of plate
first and inserting locking screws to proximal holes of
plate.
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At (Fig 2). F< A dubiapds CT 9%
st L5t FE A WP Y =

7Fedt AF Ao 3ol F

o
FE o g 4.5 mm siHE YA}

HdstEE

o WA A Al s 23 AR (pur-

chase power)< =72 4 & F9A dole}t 91X &

sl mgsAet. Yol 2~3709) 4.5 mm W
A

Z WAL D95l 2~3719] 4.0 mm FZE = 4.5
mm 3HE e At dagt uy 2 A3k
FAE 571 Al BE doa 4 23 7] 2
Hed Agstdon Ha3 49 43 A (cerclage
wire) 18-S F7HIAY. 25% 1% Fole WA

Aol QAL Bho] Bysitha BEE selolAE
A 52 FEBEAWD) 0|4 Frksig

4. B7h Y

A H7b= HE FAICA Visual Analog scale
(VAS)Z} Constant” H+E o]&sldon Bt A%
o] g&o wg} 5 (157), I8 E (208d), +%
W (404), 29 (25%)S HrsliTh

AR Brte e A%, 27, 47, 8%, 12F
gl FRF A7 Y vtk F71A we WAt
A & AALE Bl 2 AVIE #EsI e F5E
FEet A& FAE B s S8l e AT} HF
FA A A7t (neck shaft angle)S 233l x}o]
£ H|lwsl o™ Paavolainen 572 Widl o8] %
I (120~140°), <= (100~120°), &% (100° m|gh)
o= ol Hrtstath HF FAlA HE A &
& A, vabel A e ol AdekE e
g4 AL 5o T F55 dES

SAEE #49L SPSS 4 Z=Za3 (SPSS 18.0,
Chicago, Ilinois, USA)E A}&3le] paired t-test
£ Algsted pgkel 0.05 vRkel A9 TAHCRZ {9
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3 7oz Aaty). AAE = F Fd 12.209 (9~18719) ¢ A=
Aok, FE5F AA Al YAE A Toz Q3 A A9

2 1 H$S gt F< MY T 3 m EoldA Yo

2 ola) WA HE 2 B zﬂ%@& T Zol| A A

b

AA Ads HF FAA VAS Z5e 3 338 otk 1 9 FEAE, nFE Ay, Uike] B4
(1~6%). Constant H4+= F1 64.5% (30 8 ) U A, BRS ddE 259 784 A e #
o]da o|F LEFWYE T 23.2802 HWEFIo a4 e A o d& gt
Bt 7.47, Aol H 4.1, WMol Hit 6.54, IS F59 A%, Az 2 A4 die
o3| de] it 5.2%o]H} (Table 1). WAMgA 4 EARCR fofg Aol fidith. &% ABEst
7 A ool FHITE AU /A 713 FER A 5FE 54T 399ME VAS "7t 3
Bt 16.2F (13~247)Aoh. HF FA A A2 T 4.34, Constant A4 & &% FE°] B 8.3%
Ht 125.9° (100~140°) %2 Paavolainen el o7 B3 Wol aasteE AYgS HYoy FAZFC
w2 Gk g S5 244, 45 84 o|lon EEFe §l 2 g #ol= glitk (p=0.07)

ATk F= A F o HF FA A A Aole H
1.3° (0~4")%t (Fig. 3). L

FHFS 948 A 99 32 AA fKiel 14 (3.1
%)9.2m 3 (9.3%)1A 7wl F&3e] ALst & AE FgE 9 2de LCP7F A=A &
EZ Q3 552 sased 253 AAE + oA =4 A8 B& £ 470 RuFHa gloy =
HAoh &#e g g AEs FE SFTo] YeRd o] E¥Fsln athaFel dv ¥ MW" 5=
301]*‘_'3* xaa) BHAS 3adAY 3539 AAS o A 2ol Aee o] AP dHodA A=t o

Z 1399lA S5 AAES A8t 253 & Ao AT itk el ddE ZdF 24
< & A LCP 5 7|17 9522e Ao Fist
Table 1. Clinical results A ggow WargEe] Ad, A4lg AF x2eo] v
Methods Score IS AT = e FEY A, S|4, —Zrﬂzji
1 1 A 2 5o o2l 7H] 8RlES AlF9

VAS (mean value 3(1-6 = SN = =zo0 = o -
Const;nt (Mean v?a\lue) 645.5 (?30~87) sie :]] ? (ﬂ:m TE AR R T s e

Pain 9.5 (5~15) Bass gl

Activities of daily living 15.7(10~18) Lill & Aoer 432 galr LCP7}F Hd4el
Range of motion 23.2 (10~32) Eol EthEE FAAE AMEE & ok BHask
Power 16.1 (5~25) o LCPe 1y Ao tiet Hue vwa =i Hol

Fig. 3. (A) Preoperative radiograph of 70 year old female shows 3 part proximal humerus fracture. (B) |mmediate Postoperative radi-
ograph shows that neck shaft angle was 140° and the medial cortex was anatomically reduced. (C) Postoperative radiograph at 3
months after operation shows fracture union with good alignment. (D) Radiograph after removal of implant shows good alignment.
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EC] Mdelo] HMo WA= o] Wow Hu
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Stratec Medical Ltd. Switzerland)9 3% <94
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NCB #4#2 29%7F 6 mm, F4 ZAE 14 Al
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