Surgical Alignnent CGuide Field of the Invention This
invention relates to a surgical alignnent guide and

wo edoavssiparticularly to an alignment gui de f oPCT/AU2006/001716

10

15

20

25

30

35

aligning a prosthetic acetabulumcup in the reaned
acet abul um of a patient undergoing hip repl acenent
surgery. Background of the Invention In Internationa
Pat ent Application PCT/ AU02/ 01482 dated 1 Novenber
2002, an alignnent hdhaigieal Aligument Guidep r epl acenent
surgery is described. The described alignnent handle
includes a body with a gauge at one end thereof and a
doaldedithe Ipenfigg ot her end. The gauge, preferably a
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many cases, however, the desired angle of the cup holder relative to the alignment
handle may be slightly different to the fixed angle defined by the alignment handle and
cup holder.

For most patients, a normal abduction angle is 45°, while the anteversion is
normally about 15°. Some patients, however, require slightly different angular
orientation of the acetabular cup.

Some prior art techniques for hip replacement surgery require the surgeon to
align a reaming tool and a prosthetic acetabular cup with a patient's acetabulum by eye.
This technique entails a risk of misalignment of the prosthetic acetabular cup as
impacted into the patient's pelvis.

Even when using the alignment handle as described in our earlier patent
application, a misalignment may occur in relation to a patient who requires an
abduction angle or anteversion which is different from the normal.
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as described in our earlier patent application, a

m sal i gnment may occur in rel&ion to a patient who

requi res an abduction angle or anteversion which is
different fromthe normal.It is therefore desirable to

provi dé istheeforgriesinableytn providei anhalignment guidatwhidngbviates at least
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cup support connected to one end of an el ongated
rrier, fst?lls(} support having a bore to receive a
oS o) P¥$HLbl y secure a prosthetic acetabul ar
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agjustmen? meanshe?srsomated with the elongated carrier whereby the angular position of
the bore is variable with respect to the arm.

Preferably, the elongated carrier comprises a rod or shaft having the cup support
fixed to one end thereof.

The cup support may comprises a boss fixed to the end of the rod or shaft, as by
welding, so as to extend at a fixed angle, such as 45° to the shaft axis. In one
embodiment, the bore through the boss is axial, and has an enlarged diameter at at least
one, preferably both ends thereof. The enlarged bore section at a lower end is adapted
to receive a spacer of a predetermined thickness to facilitate correct engagement of
different sizes of prosthetic acetabular cups to the cup support boss.

In some preferred embodiments, the elongated carrier includes a handle portion
at the end spaced from the cup support. The handle portion may be tubular and coaxial
with the elongated carrier, and being mounted thereto by a threaded connection.

The elongated carrier, in these embodiments, engages through an opening in the
arm, at one end thereof, and is rotatable about its axis relative to the arm. A locking



The cup support may conprises a boss fixed to the end
of the rod or shaft, as by welding, so as to extend at
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enbodi nent, the bore through the boss is axial, and

has an enl arged di aneter at at3 | east one, preferably

both ends thereof. The enlarged bore section at a

| ower end is adapted to receive a spacer of a
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second embodiment of the invention.

Description of the Preferred Embodiments

Referring to Figures 1 to 4, the surgical alignment guide of this embodiment has
a shaft 10 carrying a prosthetic acetabular cup support boss 12 at its lower end. The
boss 12 has a bore 14 the axis of which extends at an angle of 45° to the axis of the
shaft 10. The bore 14 has larger diameter portions 14a and 14b at each end to facilitate
engagement of a prosthetic acetabular cup spacer and a connector, such as a screw,
with a prosthetic acetabular cup to be mounted to the support.
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of the invention; Figure 2 is a partially expl oded

view of the alignnent guide ofg4 Figure 1, Figure 3 is a
detail ed view of one form of adjusting neans for a

prost heti c acetabul ar cup support; Figure 4 is a
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the t ogmlﬁr y, 1 lfrt}];ea ft2140 18 ro a?eed sbo t%ylt t%l %{ﬁ%e} lg%entrally engages with
the complimentary teeth 24a of the body element 21, the plane containing the shaft and
bore axis extends at 15° to an axial plane through the shaft 10 at right angles to the

radial centre line of the finger 17.

Thus, the boss 12 and shaft 10 are able to be accurately positioned for both left
hand and right hand acetabular cup insertion with the correct angular orientation. If,
however, the anteversion needs to be modified for a particular patient, the shaft 10 may
be rotated slightly relative to the body element 21 so that the teeth 18 engage others of
the complimentary teeth 24 to thereby vary the angle of the plane containing the shaft
and bore axis. The angle may be varied from between about 10° and about 20°, or
more for each of the fingers 16 and 17.

The body element 21 has an arm 26 extending from the end thereof opposite the
complimentary teeth 24a. The outer end of the arm 26 has a pair of opposed bayonet



In use, the handle 22 may be | oosened fromits
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relative to the body el enent 21 whereby one or other

of the fingers 16 and 17 can selectively be aligned so

that the teeth 18 thereon engage the conplinentary

teeth 24a on the body elenent 2 1. A plane containing
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The b onet soc

the arm 26 a 7.
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With this arrangement, the prosthetic acetabular cup support is able to be
positioned for both left hand and right hand hip replacement or revision surgery by a
simple adjustment, and when so adjusted, the bore 14 extends at the exact normal

anteversion and abduction angle.

It will be appreciated that an alignment gauge 28, as described with reference to
the first embodiment, may be engaged with the arm 26 of the second embodiment.
Such an alignment gauge may be a plumb bob 29 or other form of alignment gauge to
indicate the alignment position of the shaft 10 and arm 26.

It will also be appreciated that other forms of adjustment and securing the shaft
10 relative to the arm 26 may be used in the performance of the invention.



plunb bob 29 is novable in at |east two di nensions so
that the needle 31 provides a visual guide to a

W@ 0gesms1@as to the orientation of the arm 26 aPdI/abi2006/001716

connected prosthetic acetabul ar cup support. Wth the

arm 26 horizontal and the shaf@ 10 vertical, the plunb

bob needle 3 1 is centrally located in the opening 32.

Any novenent away fromthe horizontal/vertica

al i gnﬂ’emlluts appudoiaed dy persogs skilled inothe rasihthab hiumgeous variations
gkl %11&10%5 n&?,e Bl nﬁia&z t8 Othtehﬁ{veﬁtlﬁi‘ reHbwS i i the specific
easi ect e

rosthetic acetabul a
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rdeﬁﬁlbehamdlemr&ehﬁ&hﬁ&ﬁﬂaﬁtb af, thice¥osd, @6 bs dbideyed in all respects as

Rﬁwg 1v ﬁ é A % > D, 2 second embodi ment of the
v A E‘FF U§QF%ted wherein the shaft 10 is

formed adjacent its upper end with a pair of detents
42 in the outer cylindrical surface of the shaft 10.
The arm 26 has an axially extended, threaded hole 4 1
extending fromthe end of the arm 26 into the opening
19 through which the upper end of the shaft 10
engages. A finger bolt 43 having a knurled head 44 is
engaged in the threaded hole 41. The handl e 22 engages
the end of the shaft 10 to |lock the shaft 10 within

t he opening 19. The angul ar position of the boss 12 is
set by engaging the end of the finger bolt 43 in one
or other of the detents 42. The detents are angularly
spaced 150 so that, when the inner end of the finger
bolt 43 is engaged in one of the detents, the plane
containing the axis of the shaft 10 and bore 14
extends at 15 to a plane containing the shaft axis
which is at right angles to the axis of the arm 26 and
finger bolt 43. Wth this arrangenent, the prosthetic
acet abul ar cup support is able to be positioned for
both Ieft hand and right hand hip replacenent or
revision surgery by a sinple adjustnent, and when so
adj usted, the bore 14 extends at the exact normnal

ant eversion and abduction angle. It will be

appreci ated that an alignnent gauge 28, as descri bed
wth reference to the first enbodi nent, may be engaged
with the arm 26 of the second enbodi nent. Such an

al i gnment gauge may be a plunb bob 29 or other form of
al i gnment gauge to indicate the alignnment position of
the shaft 10 and arm 26.
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It wll also be appreciated that other forns of
adj ustnent and securing the shaft 10 relative to the
wa@eoorAsesmey be used in the performance of the PCT/AU2006/001716
invention.It will be appreciated by persons skilled in
the art that nunmerous varlaglons and/ or nodifications
may be made to the invention as shown in the specific
enbodi ments wi thout departing fromthe spirit or scope
CUA die invention as broadly described. The present
odi ments are, therefore, to be considered in al
respects as illustrative and not restrictive. CLAIMS 1.
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an@pg%ﬁ§3§ ?1%% &%ﬂ?ﬂ?n the axial bore through the boss
has an enlarged di aneter at at |east one end thereof.
. Mé{gh n%éng %Hﬁl@tacg&ﬂﬁll% t@%?rcﬂlbrtﬁ dlAme! 1aiom 4vherein the

h
olh e a4 R wees b Y TP A A

predet erm ned thi ckness to facilitate correct

5 eng ge%g{g%l ﬁ}@%{%{ giae ”%c%'r&lﬁg toof:la%i Q%ﬂé‘?&h ?h@&ﬁérg&ngi)@ré is at

>-cup gical ali
a dowele et adr tiengupt cuppyyt daes @hd cis a@dﬂﬁteﬂ to f@%e?e?ﬂarcer of a

pr éfbg rﬁhge{:agcgl @e& ab 'féc‘?lﬁta!e%h’é&%%g@géﬂ@eﬁhd bedi#fekdn 6ireHdf frogthetic

he cug support. 7. A surgica
maﬁbghﬁ@ﬁﬁt@QWdypééﬁﬂﬁﬁ W§ to claim6 wherein the
handl e portion is tubul ar and coaxial with the

6. te L?Qggt%reldcaf aﬂgrmr?errit gu1 ¢ dcot % q) (;}x%r(ﬁ{ Rail¥% Pto 5 wherein the

elongated carrier includes a handle portion at the end spaced from the cup support.

7. A surgical alignment guide according to claim 6 wherein the handle portion is
tubular and coaxial with the elongated carrier, and is mounted thereto by a threaded

connection.

8. A surgical alignment guide according to any one of claims 1 to 7 wherein the
elongated carrier engages through an opening in the arm, at one end thereof, and is

rotatable about its axis relative to the arm.
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connection. 8. A surgical alignment guide according to

any one of clains 1 to 7 wherein the elongated carrier
wergagss1e hr ough an opening in the arm at oneP€nadu2006/001716

thereof, and is rotatable about its axis relative to

the arm 9. A surgical alignnent guide according to any

one of claims 1 to 8 whereinSa I ocki ng screwis

provided in one end of the arm t he | ocki ng screw

beln ada to _en e wthin.one t. l,east

9 et AR HB Alat e RRAE AN IE 40 28y e Ve AR, 11, waerein o
loekigg gerernis pwfmtihCé in ook endy oﬁ treeanmyithehloshing sorev beingtadapted to
r%%gé Gﬁthﬂxeérfe%fgasgégaéﬁ Oé ggtm:i]t@lrgrﬁﬂeﬁQnQH@ Hoft atQ& b&%ﬁ%ﬂcﬁr{hat the
enggggnendof Hiei lgeldng scigwi wigh said @n@ph@ﬂl@roofdh% deﬂenwlfaqehﬁlelrelatwe
arpQ29 OMBREEIToARe BUS SippBRboaS intrBIRtiak 1 ihs aRgdapted to be

connected to a gauge whi ch provides an alignnent

orientation indication of the cup support and a
1(r oA h@rtgioal aldgtnadaig | gatdecactpoﬂtttgatcl”tﬁﬂ dffeddimis d. told whérein an outer

surgj.cal a acc r
o RS s RAPRA 1008, SEnBEET L0 Pk g%%“ AN Bldhment
orgmpatiopr indicetivm chf ctatslcwm @fppaﬂgandaa mestheitcaagegabular 2cuppattached
ﬂé&ﬁglcal al i gnnent gui de according to one of clains 1

to 1 wherein the adjustnent neans associated with .

t he eI ongated carrier conprises two radial fingers

1ext edn@‘nrlggbaf ﬁl@gﬁrﬁdm gaidgmgaireﬂgaabranrarm Witereif tB¢J g@geab a plumb
co n er ei

ot sefar Shicp PR RioPHet dufifish ot i Hdb Pl

the teeth being adapt ed to engage corresponding teeth

1ASSOogigl Qﬂ"&l%ﬂm‘ %{i‘iﬁﬁn AGHERY 0! B BRYIEAE 1 to 11 Wherem the

orlentat on o ore 1s abl'e to he adjusted th roulg
ad§ usrt@ﬁ@tem@qnscﬁqu(@atg(ﬁtmgbgqetql@?&ate@lyc%@ryq:q@rﬁq@ two radial fingers
e}@agﬁz@eﬂ@ﬁtth@élohmed@ﬁact ive teeth. 14. A surgical

al i gnnent gui de according to claim12 or claim13

wherein the fingers are angul arly spaced about the

13| onfyatuegical aalignarentguides acgordihgitto rdalimall 2| whersindéfei fingrgs are
pr%)gﬁiege%tﬁete%ﬁr ec?rrha fﬂa@ﬂﬁrsuﬁjﬁéé:r ke ¢ h aﬁéﬂl MapteaO+o Jgngage

surgi ca i gnment. gui dé accor to a‘%ﬂ one ,
casTespenstingxcet agspoiiet with thezm Whdighsrt b Snguf RS TIIOR Oéthe bore

1sF31|bléft@ | Uetaﬂjxﬁfed&m@gﬁ Atrangeasi (ﬁffe@ﬁ@yﬁﬁldﬁe by Riafi@ng eRtdhgagement

oﬂﬂe respec?‘ve W 2 direction away fromthe cup support.

14. A surgical alignment guide according to claim 12 or claim 13 wherein the
fingers are angularly spaced about the elongated carrier axis such that radial lines
defining the centre of each finger describe an angle of 150°.

15. A surgical alignment guide according to any one of claims 12 to 14 wherein
each finger is formed with a plurality of adjacent, radial groves defining teeth which
face in a direction away from the cup support.

16. A surgical alignment guide according to any one of claims 12 to 15 wherein the
arm includes a body elemerit having an opening to receive an upper end of the
elongated carrier, and a coaxial handle is assembled to the upper end of the elongated

carrier by a screw thread.
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16. A surgical alignnent guide according to any one of

clains 12 to 15 wherein the armincludes a body
webk@mesisihavi ng an opening to receive an upperPenduafos/001716
~the elongated carrier, and a coaxial handle is

assenbl ed to the upper end ofy the el ongated carrier by

a screw thread. 17. A surgical alignnent guide

according to claim 16 wherein the body elenent is

170r madsungitl eﬂlgha%ﬂ buigel b @eding eQoRGh 16hivEdeinate %odi}n element is
t he dlrﬁctl and i s for.ned

I 3 AL et B b e db i gpton of the cu'support
agd ipfoemed trathya pleedlity aflaphpldmentaryagroves ddfidigptdmpitmemary teeth

aﬁégﬁ&ﬁ f@nﬁ%&c%t}ll}@étht&gt ?ﬁhg&@ @989 ﬂ‘?&tgl?e‘é feferd8 e% 0§ t%ela“? define the

ar orlentation arri
prerientagion oé the elpngeged carriag rvgthcraispeat fogherem. gui de
accordl ng to claim17 wherein the handle is able to be

oosened fro its threaded engagenent_w th the upper
15 SuFgigaléy H{j‘&%&w SPEing b giah 57%@&%& dicaangleais able to

bmbmawit froh ltmm@Jdeah gadagemestr witle ther nquat @ of thetdiengardycarrier

e or her of . the
%‘L’ve 8 a 9 TrdG 09% ﬂgl%ga{eéle?aﬁn?rﬁgfaggﬁ 1Q oy element
Vthqeebyoml om*emearof th@étnger@ ris tshisctbody bel dipand .sol1tBat #eth thereon
el?_%d'gg't&aéon%lhﬂémtte&h' b thedfaefbinfihe any one of clai ms

to 14 wherein’a plane contalning the el ongated
carrier axis and bore axis bisects the angle between
19he AadirgicalCalignhtent ighkis a&f:oﬂdh% ariyngey f sRihbab tWhBﬂ wherein a

ppali]lg ?rfltaltnﬂ%egdtfhle% en[gt%heldzcglgr{eeﬁ tgr %l Feq?gg% gls?%gqbq aé}%e between the
raﬁbaitoanm higes hféﬂ@xﬁrgem s¢ thet whemgae edl theafinges imemhiblly engaged
w%ttﬁ@ eémghm@ﬁtaan@e& H thd %0%39 e@mgh@@g ?Ieﬁfé & aﬁmﬁg ¢ of the

g ane at l[es to t ,.tentre |ne 0
@g%@%ﬁﬂvsr ﬁmqu%rﬁ extryds af apangleced 1) tp griteraategusagder atal plane
aBG g adjBgtd e eAdalbedde WhesEhe rdsb@;tﬁb giagad ed carrier

may be rotated slightly relative to the body el enent

so that the teeth of the finger engage with other
2@ onphisnegita rlignmenthgiade ddeerdbngitp @dienthivhewrin Hereddmgated carrier

m\é e fﬁﬁe@ﬁﬁ%ﬁl}pfrelg‘[&f\% B ﬂl@eoo‘agnélé}g&ﬁtn& e ¢ 9%391615@ the finger

rrrer an ore axis el ng varied

ewmw o @pnm@wr&%m ofghe beshy @faa?mé? thepebyfyapy e gngle of
thelplaks édiﬁ@hﬁ@th&elcgfgaﬁﬂtcaﬂiélr dad %@&Sbﬂmth&ahgleaﬁmg varied from

b%@’@%% qgs rafaa Iﬁgg‘ﬁ fo\rMeetxc% of%h Eg%ce to the

21. A surgical alignment guidé substantially as hereinbefore described with .

reference to the accompanying drawings.



