W RI NG BONE PLATE FOR | NTERNAL FI XATI ON OF FRACTURE FI ELD OF THE | NVENTI ON
The present invention relates to a bone plate used for fracture treatnent,
particularly to an inproved bone plate which enables fixation of a bone in
the case of a wedge or comm nuted fracture. BACKGROUND OF THE | NVENTI ON As
Is well known, several nethods of fracture treatnent have been devel oped.
Until mddle of 20th Century conservative treatnent prevailed. Wth the
advancement of anest hesi ol o antl bi oti cs and bi omechanics, the

conser vat | VHIRFNGROMNE RRATE HOR INTERNAE, FERATION QFFRACFERE| n nmany
case. The operative treatnent has definite advantages conpared with
conserative treatment because accurate reduction and early nobilization
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advancement of anesthesiology, antibiotics and biomechanics, the conservative

treatment bas been replaced by operative treatment in many case. The operative ‘
treatment has definite advantages compared with conserative treatment because
accurate reduction and early mobilization minimize fracture complications and
promote healing. |

' In planning the operation, the surgeon must decide which material to use for
internal fixation. There are several kinds of internal fixator. But until now,

plating with screws is most often the first choice, followed by intramedullary nail-

ing.

With the aid of biomechanical research, the bone plate has gone through sub-
stantial development recently. The plate has become variable in shape and design,
more inert to the human body, and better in strength and endurance, thereby
making it easier to perform the operation. Nowadays, the majority of the plate3
are designed for self compression with sufficient strength and variable shape using
several kinds of alloy, such as Stainless S_tee], Vitallium, Titanium and so on.

The surgeon can select nearly every length, width and shape of the plate, such as
wide, narrow, T- shape, L~ shape, condylar, anatomical, blade, barrel, and so on.
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Al'l of these plates are designed to be fixed to the bone with screws.
However, the situation sonetines occurs where a surgeon is unable to insert
the screws. These situations include conm nuted fracture, wedge fracture,
fracture aligned in the sanme direction as the direction of the screw

I nsertion, and a fracture di'stal to the hip prosthesis or intramedullary
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sel f coigrisipsprosthesist or. inthemédulbiry niadiime m Instheba tases,gthe furgedd oequiaesnot be
attai ned be- cause of the thickness and hardness of the plate. As shown in
Fi g 10,additionad rejeingfor(rigidixatiom t he bone and the plate inhibits rigid
fixation. The wire and the plate can nove seperately with respect to each
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f{gnr:taiso&et Redt é)t\éi)dt% ﬁ?: the fracture, the plate is placed on the bone on
which the wire had been wound. However, the plate cannot be in tight contact
with the bone because contact of the plate with the bone is interrupted by : the
wires disposed between the plate and the bone.

Therefore, in actual operative proéedure, first the plate is placed on the broken-
bone so that the plate is in tight contact with the bone, then a wire is wound over
the plate and the bone toghter. |

However, wiring .over the plate also has many problems using conventional self
compression plate. The first pfobiem is that rigid fixation cannot be atta.inéd be-
cause of the thickness and hardness of the platé. As shown in Fig 10, the large -
£2p () between the bone and the plate inhibits rigid fixation. The wire and the
plate can move seperately with respect to each other. This motion results from
disengagement among the wire, thé plate and the bone, which has. a 'vé:iable
diameter - of the bone along its loﬁgifudinal_ direction, especially in the
metaphyseo—diaphyseal.' junction. This slipp#gé of wire causes instability of the
fracture site and resuits in delayed'unién or nop-union. |
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I nproved wiring bone plate which can firmly fix the bone plate onto the
fracture, even comm nuted fracture, wedge fracture, fracture aligned in the
same direction as that of the screw insertion, and fracture distal to a hip
prosthesis or intranmedul lary nailing. In accordance with the invention,

there is provided a bone plate for internal fixation of a fracture by
wiring, said %wmrear surfaces and side surfaces, and a
plurality of transverse wre-holes extending through said plate fromone
side surface to theItOtheén%bq%cE%f he %P@é@:ﬂf inY8hdiBhalfLp ?S{rﬂﬂe fa ther
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thereof; said plate being further provided with at=3leset a .
plurality of screw holes extending through the plate from e
the front to the rear surface thereof.

The wire hole can hold the wire inserted into it, thus
‘enable the bone plate to be fixed onto the fracture
satisfactorily, even if the screw fixation is impossible,
such as in the wedge fracture, the comminuted fracture, and
fracture with prosthesis or intramedullary nailing.

Another advantage is that it makes the operative
procedure easier by maintaining the reduction without
intervening screw insertion.

THE BRIEF DESCRIPTION OF DRAWINGS

The present invention will now be described in greater
detail, by way of example, with reference to the draw:Lngs in
which:

Fig 1 is a perspective view of the wiring bone plate
embodying the present invention,

Fig 2 is a drawing of the use of the wiring bone plate
embodying the present invention prior to an operation,
Fig 3 is a side-sectional view of the broken bone fixed with
the wiring bone plate, screws and ‘the wire, after an
operation, |
Fig 4 is a transverse sectional view taken along line IV-IV
in Fig 3, ' '



the wiring bone plate, screws and the wire,. after an operation, Fig 4 is
a transverse sectional view taken along line IV-I1Vin Fig 3, -3- Fig 5
is a drawing of fracture fixation using the bone plate enbodying the
present invention when the fracture occured distal to the hip prosthesis,
Fig 6a and 6b are draw ngs show ng internal fixati®#*using the bone plate
enbodyi ng the present invention in case of wedge (6a) and conmi nuted
(6b) f Fig Bus @, drwgng of Sractpre Eization \using the bane: platey kopyipgeth cording to
the prior art, Fig 8 is a drawi ng show.ng the use .of the the bone plate
accor dipregenbinveationiwhemthe Iracwe ogFTss E’n’&geﬁflﬁ PFo% »si de el evation

vi ew showi ng wiring nethod usi A ptior ari bone.plate in cas f
mul ti pibig &ar aad 1O &t Jrawanes PﬂW%@aﬁrm ng.thq BrEe; Bk, ong with

line I-1. in.Fig 9, Fig 1l la.and 1lb.are side eleyahion vie ] Wi ring
met hod eﬂg?%&nﬁ pri oﬁi"%”ﬁs%rféwﬁ?té?%"? ﬁastehcéfjgggge g%)v@@gé&lé‘?n’g%gv(: i nut ed
(b) \f_r/?ct re. DETAI LED DESCRI PTION OF THE INVENTION Fig 1. is perspective
vi ew of THE®i ri ng bone pl ate enbodying the present invention. The

plate L.15.fQqr _ : 1 rk&w orfar/ Urality of screw
hol es %1 ?e’%g roagrﬁ%?%r%%?’#%rlﬁ%gi de 31o reﬁsi de 4 with sone
space |56 4R Hﬁ&f‘g){h ot tHebddeYplafe Adcordirg 6 theiprorates 5

pi erceg@%]%r%&gi‘ﬁ&ﬁ#edg%t at eer al side 6 in each of spac%s bet V\If/erg’n the screw
hol es Zefo@ain deratih,S Pl ate 1 has additional transverse holes 5 for wire
passage between the screw holes 2 on the conventional self conpression bone
plate l'ii%@iﬁ X side erativaheient sltowihgWrirtnghafethiod agipg\ai prjot hitsbomevpitate 1 to
.\t_/he f_pcure . -

"~ in case of multiplane fracture line(4),

Fig 10 is a transverse section view aiong with line I-Iin Fig 9,
Fig 11a and 11b are side elevation views shbwing wiring method using a prior art

bone plate in the case of wedge (a) and com_minuted (b) fracture.

DETAILED DESCRIPTION OF THE INVENTION

Fig 1. is perspective view of the wiring bone plate embodying’ ‘the
present invention. The plate 1 is formed as a long metallic strip composed of a
plurality of serew holes 2 pierced through fl-'om the front side 3 to rear side 4 with
some space longimdinany thereof, and a plurality of transverse wire holes 5
pierced through the both lateral side 6 in each of spaces between the screw holes 2.

That is, this plate 1 has additional transverse holes 5 for wire passage between the
screw holes 2 on the conventional self compression bone plate 1. '

Fig 2. shows schematic drawing before applying this new plate 1 to the fracture
-site. 'fhe'plﬁte 1 whose length is long enough for rigid fixation is placed on the
bone 8 across the fracture line ). Usually three (3) to four (4) screw fixation should
be performed proximal 8a and distal 8b to the fracture linef. Thus, in simple
fracture there is no problew _stabﬂizing the broken bone 8 using only the plate 1
and the screws 7. However, in eertam mses. only with the plate 1 and the screw7,
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site. The plate 1 whose length is |ong enough for rigid fixation is placed ~
on the bone 8 across the fracture line . Usually three (3) to four (4)

screw fixation should be performed proximal 8a and distal 8b to the

fracture line. Thus, in sinple fracture there is no problem stabilizing

t he broken bone 8 using onIy the plate 1 and the screws 7. However, in

Certafﬂlﬁ%i@ﬁboﬂg@’?dﬂx é} bOf g{iﬁg‘;ﬁg} and the screwr. - 4 - the broken

bone 8. can not g 3 and 4 show one exanpl e of the case
wher e t g Bralen $oReoie casRple @ptﬂe &se ! Whdre e H}Bkéhbﬁ&@ @it B wd the
screws 7. In case of spiral and conm nuted fracture I rection of sone
part fifidiy¢iiedosilyr thelplare 1 afd $B8Berews!NaInChsd bE spizaind Bs@ndingegand t he
fragments 8c are too snall to nmake screw holes there- within. In surch

cas esfradimre,ntheddirkttion of nebnse pew oh ey Fiazturet fige § i 84rdE Gasl @Y IdfSthenN nore
fragnentation,. and finally, rigid fixation cannot be attained. Fig 5 is a
dr awi segewf insertiom aad fthe afregmentsi 8g) ardi¢ob sumlbtaimake serewdjioley there-pr esent/
invention in a fracture distal 8b to the hip prosthesis or a fracture with
an i nWithifedul lary nail 9. Screw fixation is i npossi bl e because of the in-
tramedullary _nail 9 in the bone 8. In this case by using both a wire 10
and thewm%@uﬁ%m%Wﬁﬁ Woﬁlr &he fractyreciesniés in mperef r act ur e

8 b i dly d th fi T 10 is i ted

Chr oUGREPRB s i EE “pﬁdﬁ&xmrew %Mé“ the bone 8 and tightly
tied togite.Th b t th b th late 1
hort Fi8 5 LA AReeer el AatBh A PRt £ gmﬁé‘&iwsepf’a?eel the
t [ t . _
pgp ?r: elgtf w@%ﬁ%ﬁ %%%%%%%%éﬁopera &% l:%rg}“(ﬂ‘s oY & rﬁgk\%pagﬁrgﬁ ?)I ares
1 enbaﬁwhﬁqn&mnaf;ssm 9.”V§&I-év9“.f:k£h&f‘5i§ %p&&&l%p@é‘%f%ﬂyt ed a

fracture.
tramedullary nail 9 in the bone 8. In this case, by using both a wire 10 and the

wiring bone plate 1 embodying the present invention, the fracture 8 can be
rigidly fixed without screw fixation.

The wire 10 is inserted through the wire hole 5 of the plate 1, wound around
the bone 8 and tightly tied to it. Then, since the gap (s) befween the bone 8 and
the plate 1 is short and the wire 10 is inserted into the wire hole 5 of the plate 1,
the tension of the wire 10 can be kept  coostant and no wire slippage is
pecmitted. o | |

Fig 6a and 6b are postoperative drawings using the wiring p]até_ 1 embodying

the present im_rentioq_ in case of the wedge and comminuied fracture.
Generally during operative procedure, after reducing comminuted fracture, the
fracture fragment 8c must be cramped with a bone cramp or a bone forcej) so as to
maintain reduction of the comminuted fracture fragment 8c. Then, in the case of
using the prior art bone plate, in order to drill screw holes 2a in the bone 8 and
fix the plate 1 onto a reduced fracture 8 with the screw 7, the 'cramp or the forcep
must be released. At this time, the setting of ‘reduction is lost.

By using the wiring plate 1 embodying the present invention, however, it is not
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Generally during operative procedure, after reducing conm nuted fracture,
the fracture fragnent 8c nust be cranped with a bone cranp or a bone forcep
so as to maintain reduction of the commnuted fracture fragnment 8c. Then,
in the case of using the prior art bone plate, in order to drill screw
holes 2a in the bone 8 and fix the plate 1 onto a reduced fracture 8 with
the screw 7, the cranp or the fo &gep nmust be rel eased: At this time, the

sett]| ngueﬁ%m%hthessqremhé 5 Hhy Tedocai fracgurs, o Hx the plaseyd ABLQ he
b e EIREOR, A8UYEki hdp Sl ot SRS b B o
f“‘o|ge3mf?a°nﬂ§ By Ry il 3000t el ot O o BRE ﬁfa%rﬁfﬁe'%é?ﬁt :z
pI‘OXI %o@&f?ﬁ‘g%dg?hﬁ% réct?lgr&qg%ill%% é’i\’i\l/hl? Hfat@?il cé%w%ol%% a%ﬁl not be

dri | e
p“)st h |s) |s tle(#ggm' y nmeans o %ggﬁ;%e% anoteﬁer port ion Ib
of the dflﬁb%ﬁaﬂie&ﬂﬂr?‘ﬁﬁﬂ Qﬁ%eﬁbétﬁﬂr théhip %Poéiﬁeﬁi)%ftiéa%#b? théaxlsi ofed up

by means of the screws 7. In addition, as’s In Fig 6, 'sonetines the
screw hully the witd 10 aﬂ@aﬂbtﬂdrqsbmantmeoﬂtﬁmpmé q0placed oV thie dib@l ture.
In this case, .the comm nuted part 8c is also tied up with the bone plate
1 by rrwneftﬁefmbwrbfiefmedmplﬁymds bfthe scxdsrsft. t he commi nuted part 8c of
the fracture are fixed to the bone plate 1 by neans of the screws 7. Since
the wi re In0addtionsas shedvrt in Figy K, sdmectimestheosare® udle Zacaphot be drilted imound
\ar und the. circunference of the broken bone 8, the plate 1 is tightly
contactthe cwmmnﬂamd partcSaeftie, fraeturedn,thiscase the cpmumw;ﬁcdnglame bone

8, the plate nto which the wire 10 |s |nserted thr&ah the wire hole 5
nust bdied HBIW%&%I‘SPWE 1 Hyemenny of oniy. the dotheendsvefl al ong

the 109Gl el oh e ﬁﬁtfgecta%ngefmgeowsmm%gf@,vnag'd ot the

the screws 7.

Since the wire 10 is inserted through the wire hole 5 of the plate 1 and wound
around the circumference of the broken bome 8, the plate 1 is tightly contacted
with the fracture 8. If the wire 10 is to be moved along the bone 8, the plate 1 -
into which the wire 10 is inserted through the wire hole 5 must be simultanously
moved. Therefore, the wire 10 cannot be moved along the longitudinal direction
of the bone 8, and the wire 10 can hold both the plate 1 and the fracture 8 with
constant engagement force.

The size of the wire hole 5 can be sufficient for double wiring of a broad plate
or single wiring of a narrow plate, but not too large to weaken the strength of the
plate. This wiring plate 1 has many advantages. The first is that rigid fixation
can be attained as the gap (s) between the plate 1 and the bone 8 is decreaséd. The
second is that wiring can be applied evm‘ywherc, because there is no wire slippage,
although the diameter of bone 8 varies substuntially along the longtudinal direc-
tion of the bone 8. The third is that this plate 1 can be fixed more rigidly with
the femur fracture with the hip prosthesis or medullary nailing than with any
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constant engagenent force. The size of the wire hole 5 can be sufficient ¥
for double wiring of a broad plate or single wiring of a narrow plate, but

not too large to weaken the strength of the plate. This wiring plate 1 has
many advantages. The first is that rigid fixation can be attained as the

gap (s) between the plate 1 and the bone 8 is decreased. The second is that

W i “ﬁpﬂﬁgfgsﬁﬁk’?ﬁg everywhere, because there is no wire slippage,

al t houg er- of bone 8 varies substuntially along the |ongtudinal

direc- Iﬁ'ﬁ&h 6%%%% go ?ur i Q}c{u‘% jgﬁté Rahad Bhe :Ebﬁ-l Ed%?%dﬁlﬁeﬁ' xed more

rigidly w e fenur e hip prosthesis or

nai | i Qg thﬁﬂﬁ%&éfnﬂﬂfmﬁon. " AtGhE FirsPsted of five igtocddhréddhd FaR-t 0 the

foredoin is bone plate 1.has one nofe a vant agé when perform ng

i nt ertage ffag:@éntosh isfedueed. | Astthe tsegond stepethiet boife Plate ddisrfixed hwithrac- ture
fragment 8c is reduced. At the second step, the bone plate 1 is fixed with

t he. sthesorews Whivhile mraintaihinigriietteduceddstatecofsthet fractiire fimginent terwithr agnent/
8c with a bone forcep or a bone clanp But these apparatuses sonetines

bi nder bomeefercep\wori a1 bene icdamp eButi these lappazateses sometigies hindemthei sonewr el ease

of there apparatuses for screw fixation causes |oss of reduction especially
in cdpsertipnchaentsethey ancqvary bulkyn chransieny releasenoh there appatatuses doFi ng t he
present |nvent| on, there can be ex- cellent mai ntenance of -reduction by

ri gi PR R CAI Fowes Lons Boeduetionssprcialiyein,ea%e Aforarpmpinugsd fmtmfut usi ng
t he e clanp or_the ne forcep, the plate -can be easi | |xed onto the
br okgﬁ%ﬁﬁr@"@)Wﬁ R°B?1P3° bedyims i the; PRESCRS ABVERtoR. tﬁ 3T ed
fract nd. f actur a brost. ail t he
A U LAY B Yeblofuf ROHBH Fale LRI SAORR or Y, L0 n o
the S&fn@’ﬁrgep. éo, without using the bone ¢lamp or the bone forc_:ep, the -plate 1can
be easily fixed onto the br_okén bone 8 with only the wire 10 in the portion of the
comminuted fracture and fracture with a prostheis or intramedullary nail, and the
other part of the broken bone except the above portion is fixed using only the

screws 7.



CLAI M5 1. A bone plate for internal fixation of a frac Wi ring :
said plate having front and rear surfaces and -side surfac%ﬂj,i!’ﬁwnu“mjum,
plurality of transverse wire hol es extending through said .
side surface to the other side surface thereof; said plate being further
provided with a plurality of screw holes extending through the plate from
the front to theChXxEMS surf.ace thereof. 2. A bone plate according to
claim1 in which at |east one=of the wire holes is.gf: di nensions such as to
permit, in use, two lengths of wire to be passed therethrough, side by
side. 3. A bone plate according to claim1 or 2 in which at | east one of
the wire holes ik- of & fhomei phatsubdr amtternpdr fikation use,a offactars byl e
:c_engz_h of }/viref t@imgqaﬁasa_ faf_ﬂ@i@t}{&rﬁ hfréntl: ?néglga&esakﬁatseé ?{nal l%ti%nal
i xation of a fr ] y rin Q ate _being s antially as-
her ei nbef or e des%gl%éecgesvﬁ e g?léan{;%}? 89%’%}? yerseitie pe eﬁreécvﬁeﬁ’é%.ng

\_ through said plate from one side surface to the other side

surface thereof; said plate being further provided with a
plurality of screw holes extending through the plate from
the front to .the rear surface thereof.

2. A bone plate accdrding to claim 1 in which at least
one of the wire holes is of dimensions such as to permit, in
. use, two lengths of wire to be passed therethrough, side by
~— side.

3. A bone plate according to claim 1 or 2 in which at
least one of the wire holes is of dimensions such as to
permit, in use, only a single length of wire to be passed
therethrough.

4. A bone plate for internal fixation of a fracture by
wiring, the bone plate being substantially as hereinbefore
described with reference to Figures 1-6 of the drawings.



