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Clinical outcome of pin lock nail fixation for
a proximal humeral fracture
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Background: Fractures of the proximal humerus are common. In elderly patients, osteoporosis makes internal fixations
problematic. We developed a new intramedullary nail (pin lock nail; PLN) for a proximal humeral fracture. The purpose of this
study was to evaluate the surgical outcome for a proximal humeral fracture with PLN.

Methods: We operatively treated 20 patients with PLN. There were 8 males and 12 females, with a mean age of 65 years. Mean
duration of follow-up was 9 months. There were 7 Neer's 2-part fractures, 12 3-part fractures and a valgus impacted fracture.
Clinical results were evaluated using the JOA score (pain, activity of daily life (ADL) and range of motion (ROM)). Elevation
range of the affected shoulder was expressed as a percentage of the unaffected side.

Results: All fractures had healed. No backing out of the pin and screw was seen at the time of last follow-up. The mean pain
score was 24.0 points. The mean ADL score was 8.5 points . The mean ROM score was 22.3 points. The percentage of elevation
range was 82.1% .

Conclusion: PLN has an original locking system to fix the pins in high-density born area by means of a plug. This system
prevents backing out of the pins. Furthermore, the nail, with a curvature of 15° , avoid splitting the supraspinatus. The present
study showed good clinical results without complication. PLN seemed to be useful internal fixation method for a proximal
humeral fracture.

Key words : i Lfiidisg 3 (proximal humeral fracture), ¥ > ™ 7 &4 )b (pin lock nail), #iP94] (intramedullary nail)

*FEARZAFH 2011 48 11 A 8 H A+

— 453 —



Katakansetsu (The Shoulder Joint), 2012 ; Vol. 36, No. 2:453-456

i U & (i

LRSI EER I L RSN A BT, BMERAES
A BHEMIITHRTLEICZEZONFEEICERT LI END
Z V000 L2 Z I N SHEFNI RIS R S X9 R REPET
E LT, AMEEE, ZIEO RV HARN 100 o il X #ifgx 2512
HARND ERiiE2d - 72K 74 >~ L7z Pin lock nail ™ (LLF
PLN) #Z% 7. PLNIX, 2AKOEME 2530 THWIZKL
L, HHEHHNOEEED I E IR T s~ m 2 - TIHAT
EW UVUVERIFALLZOLICTI VAT ryany ¥
7, TS L) FHEONGER LR EEE RS A ETH 5.
F210EE 15 Y 4 TORANHHY 15 ES A TO A Vi
A ERAMU 0 S $F AT RE TR LA 2T 5 2 & e T
BHERL R EZ > T05 7 (M1, 2). 4o HEidY4EE Chtift
L 7z BB v g 91k 3 %5 PLN O FATGE 2 M35 2 &
Thb.

1.Pinlock nail 15 %1 7
AL 157 Bl LGRS EAMEl A S R A Sk 5 .
F7ANANT T T EHAT S Z LTy v 7R <

X 2. Pin lock nail 15 & 1 THAA X =

MR EFiE

SEBINE 2010 4E2 & 4 BE T ERE AT E T PLN % W F
MO L 72 20 B CF344E i1 65 %, MERNZIPE 8 B, ZciE 12 1,
SEHBIEIM AR 9 2 A Th o7z BIAEILN eer 58D 2
IS— MASTH, 38— FHS 1260, HSBRARIA 1 I CThH o7z F
W THALHE G RATIT VAR 15 S £ 7D 1 V% FvClif
LA EEBLAVE ISRV EFEALL. hirRic Ly =
TRV FREHG: 8 OFHiFEER N LB Z BN L7z, ik
BRI E D L 0 ZAIMACIRY TEB 2 PG L, itk 18T
flidhEEy, 1% 3 38 CHEHES) 2 SN fT L 72, METEE I d R
B D H ARFEIA VR 2 FF B B a2 e (DU
JOA 23 7), ¥ Breo HE EEENE, Wi L T3l
Bl AR, BhAVEEMAE, BN EE M L BT B B il A
DREM L AE P, MBI AE, WEREPHEIC OV THE L7,

& ES

IRARERFD JOA 2 27132825 & (39 ~ 100 &) T, &g
3240 1 (15~ 30 1), HEREO 0% A G B 133 85 U1 (7
~ 10 55), TEpRIE T 223 5 (16 ~ 30 #i) THh-7z. HENHE
i B IR 12157 (90 ~ 160 °), HBhAME A 1L 1185°
(90 ~ 160 °), MuBhNGEEENLFI 518" (45 ~807), JHBIATH
B A O L 133 82.1% (56.3 ~ 100%) THhH o7z, F 72
EBNCERE 2RO, BRATIMIZES 1216 H (103~ 145 H),
Wit A PHE SN % 4 FIUZFRD 720 E Y OBHERR E >,
A7) =Dy 2Ty MIBO Loz (ED). EE#ED2
FEBNZ, WIS AT OFHER M O BEDSA T 45T, T Y 2
KDY H 1 RIGE VRIEDPE TENEL TOARVIERTH Y,
FMFHEAFNEE 2 Sz,

R 1. iR EAES

HR iy L 7B BN 5~ CEE N B B A OB A 43 T, e
YO 1RGP EEEAFE L T aho 72,

| BB BHE BEBEHAA AENECORS
(Neer72$8) | OEEM

[CXE ) 3part B FRUXK)

/B WK 2part B TRUR)

83/% |HR 3part R TRUXK)

68/% | N 3part EN=] FRURK)
~GEGIEE~ 68 M Cnll s, RO AL X AR TE
LIS B AEITCTH o7z (103, 4). MHPFTRTHRA L7

WA AR Z R, KEGHI O, b R 72720, HRhL
T REEEITZ TRy A2 HWTEME v Ay R\ 8 D5k
ATV, TR AN LG RAL OKERT 285 4 ~- 1) YER=H v
T LMER) BITo7 (X5). #MifsBEEEIEEA2 5 =ZMINN
TORY FHEBERJE H i oEEh & Blaa L, i 18 X 1 tlishEsh,
AT 3 & HEREB) A B4R L 7o TR BRI CAPHE D % <
RET B #E 2, Mtk 1 4F 6 7 H O BigiED JOA A a 7138k T
88 pi, &1L 30 T, HEREO H O AEEEIVEL 10 27, WEEIL 22
FUCTH RIS B B i o i 85.7% TRIFTH - 72 (M 6).

B
L

— 454 —



3. AR EAL X 1%
SRR AT, IR LA B 0~ %
BT,

M 4. )8 CT &
SR 12 5 S UG Lo e
B P B OB O S AL A B

Z =

R AL E T S IR T A BT, R & 7 B
BIED 72O I FMFHOBIRRMBEEIHEICBWTA ¥ 7T~ b
DWW B HRFIEROMEMAT UL LILHIE E 72 2 Y. SR OHE T
&, BENSTE T v s o E S IR IO A 2 ) 2 -0
Ny 7T MISTIBIFR S BICA BNzl L Twiz?, F70%
O 10° MLEOWBEENL % 23 BlH 4 BIHICRED, ZDOWVT b it
M7V —=F DNy 27 vzl L TCwiY, FL—§
HEOHETRE S 1316 Bl 4 FHIMTRE IO ERAL % 720,
VLA 7 ) 22— OFEZEA 26, Ny 777 M LBIIALR
EHELTVEY. WFhoA > 7I Y MIBWTHIRI RS
B LT, ) AMIEE A AT 20 RER S TWw D, W
AR ESES O T F & L Jin-Young Park 5 (X FiNET I K~
R % FWC T & SR A 7 ) 2 — Ny RO % fksse & L
FIROEEESM E Lz HmE LY. 71— MEOHE T
Gardner (& BB E B OBEAN % RFF T4 2 L SEHE Lk
NCTW5, BENE & o7z L CHEERICE I P LT A 2

JE B, 2012; 36 %45 2 75 ¢ 453-456

5. MR X )&
T L 72 RS Hi & =7 R > BRI TRRRES L A H R840
bOFAIL 72

6. BRICERZRFELHE X #RIK
e 1 4R IZHRET % JifT L 72,
A BIERFORM X MRG WR1FE6» ) EBEED
B THITE 0L S A 5 v,

) 2 — %4 AT 5 2 & T medial support AHEV. S, AR D P
WERASHHIETE 2 LG LTV 5 Y R4 DS5RER L 72 4 Bl %
BRAAEBNE, WIS BN S OBESA T THEME
L—EIFTRE TEISEL T AL o7. TSP FEEEDHELKIC
DRV D MERIEMIE S 7ZHK T, FRFRICEEIH 72 L%
ZTWh. ZOth, ARG O X 5 IR EE OREIC
THREDTEMYE VPG T ENPDL L)L, S5
FTRLCTS U CRASETE I &2 1 D SEBN IZ = F R v % v 7-4i
MREA R, BRIBR BRSNS A XA TR A
EIL, HYE R OBEESEE R F < EARDSS 0 7 A
ERTH L)L 7AER, ZOBROEIHEEIA SN TV N,

¥ & B

(1) BT hrimadr 20 2k L Pin lock nail ™ % H v 72 F4if
A & e L7z,

(2)  EEOG KIEBRIAEEE I A ) EFNI T LCiE, ol
EEEROTRE L CHRHAMEEOEE T4k 5729 2T
fiiEre SR N LA B OB IMLiE S 34 2 L P EE

— 455 —



Katakansetsu (The Shoulder Joint), 2012 ; Vol. 36, No. 2:453-456

LEZ oM.
(3) Pinlock nail ™ & Neer 3% 2 75— &, 33— ME#T, B
L OF SRR AT ST 12 Bl s 2 526 A BiNET & & 2 7z,

[E4%] Pin lock nail ™ OZ%H TdH L BAIKFEES LY NE)
T =¥ a YIRREA R = BIAEE Z RS AT S H23.5.26 A2
ENFLL ZOWRTIEILOLE KR L THREE W25 F L.
Lo b TEMEH L LIFEH N LET.

X ik

D) BB =132 - ERiE S O FAL R G % & B a2V R EE T
WX % ¥ U BEDTIFIINIZE. P iEE, 1998; 41: 1-6.

2) Gardner M]J, et al: The importance of medial support in locked
plating of proximal humeral fracture. ] Orthop Trauma, 2007,
21: 185-191.

3) Hearther A, MD, et al: Treatment of Proximal Humerus
Fractures. ] Orthop Trauma, 2007; 21: 469-476.

NI S ST E A = Bl AT = 7 s e Y S A N BER = e (i
g - R 2007; 50: 309-317.

5) Jin-Young Park, MD, et al: Open intramedullary nailing with
tension band and locking sutures for proximal humeral fracture.
J Shoulder Elbow Surg, 2006; 15: 594-601.

6) Kristiansen B, et al.: Epidemiology of proximal humerus fracture.
Act Orthop Scand, 1987; 58: 75-77

7) Mihara K, et al.: New intramedullary nail for the surgical neck
fracture of the proximal humerus in elderly patients. J orthop
Sci, 2008; 13: 56-61

) MR L4 T A LB hcdi B 3 D EAFRE & B, IS,
1994; 13: 641-646.

9) REMWITA : PHILOS % F V72 _F i 3 (7 358 7 o0 TR A
A, 2011; 33: 304-307.

10) 9% 38 — & 13 2 0 B 5 AL I B 3T 12 k9 5 AO Proximal
Humeral Nail O F#REBGE. &9, 2010; 32: 496-498.

— 456 —



