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Helical Plating for Fractures of the Proximal Humeral Shaft

Young-Soo Byun, M.D., Dong-Ju Shin, M.D., Young-Bo Park, M.D.,
Min-Guek Kim, M.D., Toe-Hoe Gu, M.D., and Jae-Hwi Han, M.D.”

Department of Orthopaedic Surgery, Daegu Fatima Hospital, Daegu, Korea

Purpose: To evaluate the effectiveness of internal fixation with a helical plate for displaced proximal humeral shaft fractures by analyzing
the clinical outcomes of patients.

Materials and Methods: Fourteen displaced fractures of the proximal humeral shaft were treated by open reduction and internal fixation
(ORIF) or by minimally invasive plate osteosynthesis (MIPO) with the use of helical locking compression plates. We evaluated the adequacy
of reduction, time-to-fracture healing, range of motion of the shoulder, and postoperative complications. The functional outcome of the
shoulder was evaluated using a Constant-Murley shoulder score.

Results: Anatomical reduction of the fracture was obtained in nine cases treated by ORIF, and anatomical alignment was obtained in
five cases treated by MIPO. All fractures were healed in an average of 14.9 weeks. The active range of motion of the shoulder was fully
recovered in five cases, and restricted in nine cases, at around 12 months after surgery. The mean Constant-Murley shoulder score was
87.4 points, at around 12 months after surgery. There were no major complications, such as neurovascular injury, infection, loss of fixation,
and nonunion.

Conclusion: Helical locking compression plating for proximal humeral shaft fractures is a safe and effective surgical method in obtaining
satisfactory fracture healing and functional outcome because it provides stable fixation and avoids complications related with lateral
plating.

Key words: humerus, proximal shaft fracture, helical plate
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Figure 1. (A) A locking plate, PHILOS is contoured in a helical shape
using the model of the humeurs. (B) A PHILOS was contoured on
a helical plate. (C) A metaphyseal locking compression plate was
contoured in a helical plate.
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Figure 2. Case 12. (A) Initial anteroposterior radiograph of a 55-year-old woman shows a displaced simple spiral fracture of the proximal humeral
shaft. (B) Radiographs after open reduction and internal fixation show anatomical reduction of the fracture fixed with lag screws and a helical plate
made with PHILOS. (C) Radiographs 14 weeks after surgery show good fracture healing. (D) Eighteen months after surgery the plate and screws were
removed due to shoulder pain by subacomical impingement.

Figure 3. Case 2. (A) Initial anteroposterior radiograph of a 44-year-old woman shows a complex fracture of the proximal humeral shaft. (B)
Radiographs after minimally invasive plate osteosynthesis show anatomical alignment of the fracture fixed with a helical plate made with metaphyseal
locking compression plate. (C) Radiographs 16 weeks after surgery show good fracture healing with callus formation. (D) Radiographs three years
after surgery show consolidation of the callus with remodeling.
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Table 1. Overall Results at Around 12 Months after Surgery

Case No. Gender/Age (yr) claé(s)i;i(():gtj\ion Li\r/]vll(:)n Fol(lr(:]vgup C-M score Results rl(renrﬁlcig[l
1 Female/63 12-B1 M-LCP ORIF 17 87 72 Good No
2 Female/44 12-C1 M-LCP MIPO 16 111 81 Good No
3 Female/68 12-C2 M-LCP ORIF 15 109 100 Excellent No
4 Female/54 12-A1 M-LCP ORIF 15 80 100 Excellent No
5 Male/70 12-C1 PHILOS MIPO 20 64 100 Excellent No
6 Female/63 12-A1 M-LCP ORIF 13 15 96 Excellent No
7 Female/57 12-A1 M-LCP MIPO 12 15 85 Good No
8 Female/71 12-B1 PHILOS ORIF 12 56 69 Fair No
9 Female/67 12-B1 M-LCP ORIF 12 68 91 Excellent No

10 Male/49 12-B1 M-LCP ORIF 20 33 100 Excellent No
1 Female/60 12-B2 M-LCP MIPO 12 13 82 Good No
12 Female/55 12-A1 PHILOS ORIF 10 19 75 Good Yes
13 Female/51 12-B3 PHILOS MIPO 13 24 89 Excellent Yes
14 Male/75 12-B1 PHILOS ORIF 17 12 83 Good No

M-LCP, metaphyseal locking compression plate; ORIF, open reduction and internal fixation; MIPO, minimally invasive plate osteosynthesis; C-M,
Constant-Murley.



1Al

s
A5k ofjo]] 28

T

Z
=

3= N
g AT}

RS

S|

o= o

236

Young
oo By,
etal

shou
Ider scorel=
= Bt

915

on] 7 9o U

Ll o

4 oF
o o T
MOEM:&lﬂa
o ﬁrﬂon_i
~ oEL. o) o
ﬂu@%%;oa B jo
xOJJNﬂrm.‘_q%
wﬁauixOl%iﬁxOJzeP
MﬂPﬂq‘_oo W_z TR
B2 7o) o+ M- rip ormwﬁ.% l
ﬂ%z;%iaow%{e_e& X o T
WALﬂLML%_o%WXMﬂEMT ouEWlmun_ﬂ
ﬁww%wm”%u%w% Wﬁwgﬁeﬂ
JAY 4]4 o :
,mux‘_ﬂu&rm_aw.zqg,_.ez_,mo ﬂ.aoﬂw%au%%mﬁQAﬁ
dw%%dwmwﬁ oo %ﬁﬁwmgﬂmﬁjio
o g q_oldl__oL e 9| Yo T rise AoU_lv_e g _E_”q = o mo q_&@muol
Ha To_aﬂ_i&r SR n,q%m_;m %pmzm_oqgm
ﬁ.qwmeﬂem_‘adlw_t?ﬂﬁ_l ﬂ/|1r1u._w1rﬂ‘_o T EoXeﬂ
Edlmuuie %PEL@OM_Q :x Lduxnﬂu_amEo_iiﬂLﬂaeﬂu o o
_E}@HE_E %Jé;ﬁ r @émhﬁﬁimﬁé%sJHanzg_ o
mw%hwﬁ%wq%Mﬂ 1@oélzﬂﬂ§%mz I me z,momaé
o 2 7_3_.4] osplo__ov_a MZ.Ofﬂv_emm Q%Hﬂﬁﬂ%ﬂa ﬁqu_m,__L
Qo_emﬂmﬂ __oﬂauxLﬂoﬁ _\Lo_%ﬂ,_o.:ﬁ@,_ PEOﬁgu z ﬂz_.ﬁ/du q
mﬁmMoj_:a%gﬁmeﬂwﬂﬂ %Ex%%%@.&@&@%ﬂmﬁ% E%ﬁom_ ﬂﬁﬂq
%ATL__LME}L_#%Z@VﬁmM uoﬂlmﬂ“ﬁymamﬂ%oﬁmﬁﬂ%&ﬁoa ﬂ_zumﬂo]w _u_mm
@Tgﬂhé;@;%WM% moaoﬂﬂ.egwée ﬂw_&ﬂé ey giLl_: o
w_‘_ﬂnﬂE,Ao.mﬂ O._w,.rL.A\_L.ﬂL. ,A\_.uAl]_leIQHm% :.l .A.::.JD s,@ O‘_&;_/Nw_u .@D‘_
o wqeun@@@%@ wwa}ﬂpAwﬁﬂ%qtma dzat a =
g%%ﬂ%W%Wumﬂm ﬂ;meEMEV%MmHh% %ﬂ@m fe
iAéoO_quiél u_uugkzua@ ‘_ovo_%_ﬂo_r __o;}i_o 7=
TL_LﬂOJHTgﬂwuH w4 To é,éuu.iox 7%@& }a_ﬁaﬂ o 5
WEO} H‘_ﬂ_mﬁﬂi_ﬂ.@mﬂ ﬂ_.gmuwmw&om.fmm@m Mmﬂﬂqwuu WTﬂ,m_u,m mumu
© 0 LA Q%ag;%%%gq@%w@w LhdE M c T
zﬂin B T o T T h%g%ﬁ% 5 L__o_%v ] BE
TEFE T Fl
) —_ I~ X
%a%% AL - MM%%ﬁ%@WM%gm qras w25
n_.|o m] ; e ,|__ v - ,|.|
frze iiEiEes o;%mwﬂmﬁhm% EEE £
‘_L.._OUML. g.._,mvo‘_lu’l.._ml..ml;owlmmofqﬂ DL_I]_ x*o__o._,%ﬂq‘.r; _,,.__.c d_.: J.Eﬂ._o
Mo_@_%m_ MEzo_aﬂofT&Wﬂ%é% L_Lﬂo_eggm M%%ﬂ iy
= - —_— T
mﬂ%ml %ﬂﬁ&m%fﬁﬁ&%ﬁiﬁy zogaiuﬂ._%@mﬂ H_.os
. O Q ]S farid X0 o ) Koo o MR <O il oy ) = il
o Jf}mnooixlodikoeiz 7} ﬁ1§l§ﬂ I
m%%oo wwuéo_fiaoygueﬂo Qﬂﬂo e < I L %zo
= wON ﬁ@mﬂnﬂ%oi}tﬂ ﬂﬁozﬁlﬁﬂ PR T D o
m_ulmm_.:ll _X_._._ MOL_.._J‘_HoI wL7ﬂMEMﬂ1rx_r/mﬂmmauT o_l..__,ﬂ_.:i] X o o
S Liﬁﬂﬁmcﬂ&v%m«mo&%%ﬁ &ﬁmﬁizurm“o Mei
mlo_aﬁ,_ i B tyoomﬁmeaﬂouﬂﬂﬁﬂ,_x%ﬁa]ﬂ meHE?W_ﬂi_uaam' LMJ_@
OMﬁeQ.‘m_l VWMLE_ omm_e._lo,ﬂe._lﬂ%,_v_ao 1]_ezm1r1rad| I <o ol
%%50_ MXLAOHWW%:T]%OE%WWNMOHE Wamwmﬂﬂﬂoz}ﬂmoiﬂ
ﬂﬂLﬂomm lhmﬂﬂyﬁo@ﬁaﬂmﬁz %_ﬂ%%ﬁhmﬁ_%ﬂ }hmaﬂ%ﬁﬂﬁqdu. B
WZ_LM% m.::o;fi:fom@@zkoﬁmu;imﬁ.Ni.gﬁ@%m,q;
S253 ﬁq%gwﬂmg%oMM%%WM¢%@£@&&%§&%Q%M10
QO ‘_o I A o i ey n otﬂﬁ
ﬁﬂio_e fp_umﬂ%mxw_ﬂ_\ﬁ&:@ﬁo Eﬂ.ﬂgaz&.oé%v:Twaﬂiﬂfdm%%
= 07 L,ﬂlpwﬁ r X p_tlilwugmarlﬁeio G Z
MOP%A ALﬂwoéoeﬂeeiﬂaE%L&@. o &Luuqaqo éiﬂi%mgo:_o
._onMMHAr_._m _.ﬂ_.mﬂ_xhﬂlmoﬂe J_uLiwq“dn_‘A_.A_..u_n_.mewoiMuo%meszuxﬂJAld.ooCom
o ° EL_Lﬂé a:_.ﬂ:._xe._xo;mp oiezﬁo_uﬂﬂ_.ﬁ o e 20 X W9yﬁo¢1k|muo
5 il Y = 1 =
_‘aomﬂﬂxluv_e qmnm_z_. Hlﬂao@ﬁa 9| _LxﬁA_u_ﬁo_.fduﬁ_-a 1|1r1ro4ﬂﬁe
Jllb.ou_urm = X B o 4r 1Hu.1r 3 ;ené} :
w.zwyfﬂgkfﬂgmyw.vu.ﬁz;.@;.Hfhpysqﬁiaﬂm.ﬂw
1%%E£u}_§4m ua}oeyawoew%omzéﬂé,AWM womw
zuiomo 3k ;om;fy.zd i%,;_glﬂi%
LeK #q__gﬁaiisDmégo&eiaumoovfoﬂi
é%o_eﬂﬂ _hlmoié1§44r£ﬁo _.qw: M~
=T J.o_EHO .Aa&l X_lx_.cJ-_‘ _,ul..vma .WH,*E 7E._E_.:
Mﬂuﬁqalm Eﬂg@??%%%&l w20 o ol
AOXQ.O H;l —~ L.O_n_e H_.__IA‘Q;_
§£mﬂm%@%z%ﬁ%ﬂ%@twﬁi gﬂaqnﬁa
\;aywwfme;oﬂgfzm ﬁ%ﬁ%?ﬁﬂ%lof
u%%utkéﬁmLuuuumﬁuou%%ﬂ@fd%ﬁ
mﬂxoﬂal_mom}éaamﬂpﬂqoeﬂojLA
Qongi@ﬂéaw@%b@
Eﬂmﬁﬁ.m M:Meqw‘_ﬂ_ﬂ_n%tu._
zidlw_e&ﬁﬂﬁlw%
o N o ok %
oﬁa@_wgmm
;ox_ﬂ..m%
Zl



237

Helical Plating for Fractures of the Proximal Humeral Shaft

AZrZo] BARE welst o BN FYHRE U
% 5101 &4o] QFBtTL 7153l Ho] S, T2 02 LY
FHUL VE22L 715883 2L 7I0HE 4 o] 4
2291 2k 2o ol $ Mol F 4 Uk 83 A
2oz e

CONFLICTS OF INTEREST

The authors have nothing to disclose.

REFERENCES

1. Sarmiento A, Zagorski JB, Zych GA, Latta LL, Capps CA.
Functional bracing for the treatment of fractures of the hu-
meral diaphysis. ] Bone Joint Surg Am. 2000;82:478-86.

. Zagorski JB, Latta LL, Zych GA, Finnieston AR. Diaphyseal

fractures of the humerus. Treatment with prefabricated brac-

es. ] Bone Joint Surg Am. 1988;70:607-10.

Modabber MR, Jupiter JB. Operative management of diaphy-

seal fractures of the humerus. Plate versus nail. Clin Orthop

Relat Res. 1998;347:93-104.

Rommens PM, McCormack R. Humerus, shaft. In: Ritedi TP,

Buckley RE, Morgan CG, ed. AO principles of fracture man-

agement. 2nd ed. Stuttgart, New York: Thieme-Verlag; 2007.

594-607.

McKee MD, Larsson S. Humeral shaft fractures. In: Bucholz

RW, Court-Brown CM, Heckman JD, Torne P III, ed. Rock-

wood and green’s fractures in adults. 7th ed. Philadelphia:

Lippincott Williams & Wilkins; 2010. 999-1038.

Chapman JR, Henley MB, Agel ], Benca PJ. Randomized pro-

spective study of humeral shaft fracture fixation: intramedul-

lary nails versus plates. ] Orthop Trauma. 2000;14:162-6.

McCormack RG, Brien D, Buckley RE, McKee MD, Powell

], Schemitsch EH. Fixation of fractures of the shaft of the

humerus by dynamic compression plate or intramedullary

nail. A prospective, randomised trial. ] Bone Joint Surg Br.
2000;82:336-9.

Ouyang H, Xiong ], Xiang P, Cui Z, Chen L, Yu B. Plate ver-

sus intramedullary nail fixation in the treatment of humeral

shaft fractures: an updated meta-analysis. ] Shoulder Elbow

Surg. 2013;22:387-95.

Fernandez Dell'Oca AA. The principle of helical implants.

Unusual ideas worth considering. Injury. 2002;33 Suppl

1:SA1-27.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Gardner MJ, Griffith MH, Lorich DG. Helical plating of the
proximal humerus. Injury. 2005;36:1197-200.

Tan JC, Kagda FH, Murphy D, Thambiah JS, Khong KS.
Minimally invasive helical plating for shaft of humerus frac-
tures: technique and outcome. Open Orthop J. 2012;6:184-8.
Yang KH, Han DY, Park SJ, Yoo HW. Spiral plate fixation for
treatment of proximal humerus fracture. ] Korean Orthop
Assoc. 2000;35:71-6.

Byun YS, Shin DJ, Chang SA, Kwon DY. Inlay fibular auto-
graft and helical LCP fixation for a segmental comminuted
fracture of the osteoporotic proximal humerus: a case report.
J Korean Fract Soc. 2006;19:100-3.

Gill DR, Torchia ME. The spiral compression plate for proxi-
mal humeral shaft nonunion: a case report and description of
anew technique. ] Orthop Trauma. 1999;13:141-4.

Krishna KR, Sridhar I, Ghista DN. Analysis of the helical
plate for bone fracture fixation. Injury. 2008;39:1421-36.
Constant CR, Murley AH. A clinical method of func-
tional assessment of the shoulder. Clin Orthop Relat Res.
1987;214:160-4.

Jung SW. Indirect reduction maneuver and minimally inva-
sive approach for displaced proximal humerus fractures in
elderly patients. Clin Orthop Surg. 2013;5:66-73.

Gardner MJ, Lorich DG, Werner CM, Helfet DL. Second-
generation concepts for locked plating of proximal humerus
fractures. Am J Orthop (Belle Mead NJ). 2007;36:460-5.

De Boer P. Diaphyseal fractures: principles. In: Riiedi TP,
Buckley RE, Morgan CG, ed. AO principles of fracture man-
agement. 2nd ed. Stuttgart, New York: Thieme-Verlag; 2007.
126-36.

Kim JW, Oh CW, Byun YS, Kim JJ, Park KC. A prospective
randomized study of operative treatment for noncommi-
nuted humeral shaft fractures: conventional open plating ver-
sus minimal invasive plate osteosynthesis. ] Orthop Trauma.
2015;29:189-94.

Ko SH, Lee SH, Cho BK. The treatment of humerus shaft
simple fracture by MIPO technique. Clin Should Elbow.
2013;16:27-32.

Oh CW, Byun YS, Oh JK, et al. Plating of humeral shaft frac-
tures: comparison of standard conventional plating versus
minimally invasive plating. Orthop Traumatol Surg Res.
2012;98:54-60.

Shin §J, Sohn HS, Do NH. Minimally invasive plate osteosyn-

thesis of humeral shaft fractures: a technique to aid fracture



238

24.

25.

Young—Soo Byun, et al,

reduction and minimize complications. ] Orthop Trauma.
2012;26:585-9.

Moon ]G, Kwon HN, Biraris S, Shon WY. Minimally invasive
plate osteosynthesis using a helical plate for metadiaphyseal
complex fractures of the proximal humerus. Orthopedics.
2014;37:€237-43.

Bono CM, Grossman MG, Hochwald N, Tornetta P 3rd.

Radial and axillary nerves. Anatomic considerations for hu-

26.

27.

meral fixation. Clin Orthop Relat Res. 2000;373:259-64.
Smith J, Berry G, Laflamme Y, Blain-Pare E, Reindl R, Har-
vey E. Percutaneous insertion of a proximal humeral locking
plate: an anatomic study. Injury. 2007;38:206-11.

Lau TW, Leung F, Chan CF, Chow SP. Minimally invasive
plate osteosynthesis in the treatment of proximal humeral
fracture. Int Orthop. 2007;31:657-64.



pISSN : 1226-2102, elSSN : 2005-8918

239

ma — —_— —_— —_
o T 5% 7 o) o
1 Tod% 88X 3
d = 2 OES g3 o
: 'K 2wt Bzi F
- o T Taw &
S O— — q ;Oﬁ ‘_Q nMO mmo
g o o B 1- - ]
] JI_._._ = %0 MV_O 3 E W]ﬂ T
m. _A 3 uﬂ @ I o . =
S x° B oxo B A4
5 I__-_-_ @ ‘.W.Vl KO 2 X
g - % Wy o aapT m
o A 0 = o o Pl
= oF o BT OFXYE 5
3 H_ ok Q Zo 42 T T 4 of
= - e T m T =
=i LI|_ K dqowr = 5 ﬂa h
= N- ol e @2 VB R
2 . o A mw E._ 5 ML =
2 T o T o4 o o ]
3 O_I ) T ORE BEago Mcr
i ] T T LpE Pod
£ = To HY TS A
. 5 50T N
® _l__l 0 i mme o ~H ‘_H,WL o 1
& MU -, @ E_ Nlo 2 %
& 1 w0 2O C N cl
g ol N Lﬁ b LORERE g
& NI o T , w9
M & o« I ng m._ ol WM ﬁqo L% _MV
2 0y ® GZe Eai 2
S 80 = T Py g5 0 &
P ey IR G - Lﬁ R
2 110 e O i e RO S g
0o ¢ T Fe oges =
[=) ) X ;ﬁ . o
£ — Lm oF Be Mﬁ %ﬁ oy PWV Wn
2 o i ,% M wm m o
3 o H T ) : o
S g I = o &
= o <& m e 3o : )
) A BN R kb
L||_ o (4 ,#Tﬂa EHEsT
=51 2 - e
4 = N g g E o8
F % ol — ™
[-0) E._ n = PNW NI g X _T
< d nrRyISEYE
= B S Y T Rt
< i ~o IO T OH Q oF
= 060 e Y e ze o R ool
[ 110 O BC T i
2 A T om0 BT PRy
5 < T ORIRHgaT
e — P A TN~ I
- FEETTEICON
[ Te) pnil O & ! N

Copyright © 2017 by The Korean Orthopaedic Association

35 2017

523 M|

PR

S

el

S
el
fot

il

UXIKL
41199, tHTEA| S OFU= 99, CH1ItE|OH

T4l 20165 82 212 £ 2016 102 3 AHRHEFM 2016 102 23
549

“XH
TEL 053-940-7320, FAX 053-954—7417, E-mail hjh8434@daum.net

Fy

=
[

=

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits

unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”

ch



