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Oberdorf, Suiza y qua las firmantes estÆfl facultados para otorgar 
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Reference pin 

FIELD OF THE wvE4vC 

The invention relates to a reference pin for aligning a drill guide to an intrameduary 

nair, 

lntramedullary nails Thai are used e.g. for the treatment of long more fractures are 

usually provided with Interlocking holes transversely penetating the iniramedullary nail. 

One or more of These locldng holes are situated at the proximal end as well as at the 

distal end of the intraniedulla’ nail. Those rocking hates allow the passage of looking 

screws that will rmerock will’ the bone and are suitable f’ the arth°hng of the 

intraniedullarv nail to the bone. The locking screws are inserted riedlo-lateral into the 

bone and through the nail after insertIon of the itameduiraTy nail in the intemiedullary 

� thannel of the bone. Therefore, bores being coaxial to the locking holes of the nail must 

be drillea into the bone after insertion of the Intrameduirary nail in the intramedullary 

Normal . Usually, aiming devices tor guidthe drill are used. Said aiming devices are 

connectable at one and of the intramedulary nail. The looking or the far end of the 

intramedullary nail is effected opcelly using an X-ray apparatus and a radiolucent drill 

gear orwithout X-ray apparatus by means of a costly aiming device. The consequences 

are often high radioscopy duration and high isolation eosura Or the patient or a 

complex time consuming apparatus, 

DESCRIPTION OF THE PRIOR ART 

WO 92/01422 CHADWICK discrosos a still guide device being provided with a 
reference element at the distal and vªldi may be screwed in one of the dietar looking 

holes of lie nt,’amodLlilary nail. flue to this reference element the dII guide device is 
, fixedly aligned with the intrarneduilary nails and the distal locking holes may be drilled 

Without optimal control using an X-ray apparatus. Only the reference element has to be 
inserted into the respectIve locking hole at the distal end Q1 ime inteitocking 
intramedułan, nail with use of radiography so that during insertion of the lool4ng screws 
no radiography Is required and less time is needed for fixation of the intramedullary net 
in he boric. Furthermore missdrilling May be avoided. However, This known drill guide 
device shows the disadvantage that 

BESTATIGULGScO9IE 
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a) the reference etement must be needed ifito an additional transverse location hole of 

the intremedutlary nail which must be provided with an interior thread may not be used 

tor inseiiion 0! a locking screw and MiTch further weakens the distal end of the 

in-amedLIUafl’ flair; 

b) this known reference element Is not suitable for small sized and/or cannuleted 

intramedullanj nails due to the necessity of the interior fkvead Of a certain length in the 

location hole; and 

C) lie Insertion of the screw of the reference element into The dIslat looking hole requires 

a time consuming alnn,ent due to the matching diameters of the threads at the screw 

and in the diatat tacking hole of the inIrarne&lla’ nail 

SUMMASV OF IHE INVENTION 

It is Therefore an object of the Invention to provide a reference imment being readable 

and reversibly faslenable in a distal locking hole of an intraineduloary nail which must 

not be provided with an interior thread and which has an expandable front portIon 01 the 

reference pin having a suitable clearance in the distal Cooking hole of the intrameduhiary 

rialr such allowing an easy, insertion of mar pin into the looking hole. 

The above object Is solved by means of a reference pin I for use during bone fracture 

treatment corppriatng a longitudinal shaft with a front end, a rear end and a though hole 

penetrstthg said shalt from said front end to said rear end, whereby said shaft further 

comprises a rear portion adjoining said rear end and an expandable front portion 

adjoining said front and, said expandable front portion being insertable in a distal 
looking hole of an intramedullary nail and being rever,iby expandable transversely to 

the longitudinal axis of said shaft Furthermore, said reference pin includes a spreading 
member moveably located in said thmugh hole and beIng apt for reversibly expanding 
said expandeble front and po(tion. 

The following advantages may be achieved by means of the reference pin according to 
the Inventory. 

the expandable front portion of the reterence pin may have a suitable clearance with 
respect to the distal rocking hole of the intramedutlary nail tus aein9 an easy 
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Insertion of the reference pin nto the distal locking hole and a subsequent exact 

alignment of The reference pin relative to the locking hole We ta the expansion of the 

expandable portion of the reference pin; 

insefijon and fastening of the reference pin in an intramedullary nail without interior 

thread {n the distal locking holes thus ejoiding a further reduction of the mechanical 

strength through efress concentration caused by the threads In the area of The distet 

locking holes which is already loaded at most and 

insertion and 1aenin9 of the referenc, pin in intramedullary nail with Small nail 

diameters and slotted Intramedutlary nails where a compression of the nail diameter 

must be avoided. 

In a preferred ornbcditnent said spreading member is a pin coaxiaily displaceable in 

said through hole, said pin comprising a wedQPsheped or OrC2t leathng end and a 

trailing and A wedge or cone connection allows a simple expanding procedure of the 

front portion. Furthermore, such a wedge or cone connection permits a smooth 

� fastening of the expandable portion wltt* the locking hole of the lnfrarne*iJJaty nail 

without a great expenditure of force, Preferably, the leading end of the on Is conically 

shaped with a eMh of 5mm and a cons angle between 3 and 5’. typically 3,4 

III another embodiment said through hate has a prsferaby continuously enlarging 

section adjoining said front and of said shaft, said preferably continuously enlarging 

section being shaped complementariJy with said leading and of said pin. Instead or 

being continuously a disccrnuously enlarging section may be provided in said through 

hole. 

In a turter eIi-pbodiment the expandable front portion is reversibly expandable within a 
range between 0,3 mm and Ofl em, thus al(in9 the advantage of an easy insertion 
into the distal lockIng hole of the intramedullary nail when the expandable front Portion 

S is in its non-expanded state. 

In another embodiment said expendable front portion is integral with said shaft, thus 
allowing the advantage that in case of a metallic shaft ifie expandable front 9odic may 
be configured resiliently by manufacturing axial slots Into the cannulated front portion of 
the Shaft s1Jch allowing an uncomplicated fabrication of the shaft. 
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In still another embodiment eid wete-shaped or Conical leading end en’argeS towards 

said leadjit end of said pin. Herewith, the advantage is achieved that in use of a 

wedge or cone lock ttrt jar.1e he *edge or cone look may be released by 

exerting axiaj impacts on the trailing end of the pin. 

In a further embodiment said expendable front portion is nonpositively fastenabPe In a 

distal oct<ing hate of an irdrambouary nail by means of triconal forces. 

In still a ¶uher embodiment the shaft conwtses a shoulder at the transition between 

me rear portion and the expandable front portion, said Shoulder being directed towards 

the front end OF said shaft for abutting the outer surface of an intraniedullary nail. Thus 

defined abutment of the reference pin at the cuter surface of the intromedulcary nail is 

athievod by means or said shoulder with respect to The longitudinal axis of said 

� 
reference pin 

In another embodiment said reference pin comprises securing means permitting a 

donned posihonIng of the reference pin within a corresponding hole with regard to 

rotation about the longitudinal axis of said reference pin. 

In yet another embodiment said shaft additionally comprises a depth indicator. The 

depth Indicator allows a visual cantot of the insertion of the reference pin until the 

shoulder abuts the outer surface of the intramodullary nail and thus the reference pin 

being completely inserted in ale locI<Jng hole OF the Infrmedu!lary nail. 

In a further embodiment be depth indicator Is arranged coaxially sildeable at the lateral 

surface of said shi 

In still a further embodiment said depth indicator is resiliently biased towards the front 

end of said shaft by means of a resilient member. 

In another embodiment said spreading member comprises a nut member with an 
interior thread and said pin has an exterior thread terminally arranged towards its trailing 

end. This embodiment allows the advantage that the pin is w<ially displaceable by 
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means of the nut member so that the expanding procedure of the expandable front 

portion of the reference pin may be easily effected by tightening the nut member. 

In still another embodiment said reference pin comprises a reference element With 

markers the position ofwhrctl Is acoustically or electromagnetically detectable by means 

of a position measurement dece of a surgical navigation system. 

In a further embodiment said reference pin is made of a radiotucent material and 

’ncLxdes S least two radiopaque markers, thus Silickving the Svartae of a full X-ray 

control. 

In still a fts’Ther embodiment the shaft comprises a threaded terminal rear portion and a 

stop axially spaced towards the front end of said shaft. 

In another embodiment the shaft comprises at least one axial slot extending on at Least 

the expandable front portion of said shaft. 

In SW another embodiment said reference pin is made of a metalflo niateriS, preferably 

of hardened steel. 

In a further embodiment the shaft is made of a material being softer than the material of 

the spreading member. 

Furthermore, an assembly for rocking an intramedurlary nail according to the invention is 

proidec tomprslng a reference pin and further comprising a U-shaped dritl guide 

having at least two guide holes having bore axes which extend transversely to the 

longitudinal axis of said reference pin and wherein said U-shaped defines a plane which 

is not cut neither by the longitudinal axis of said reference pin nor by the bore axes. 

Additinaity, an assembly for bone fraruect Qxaton sctording to the Inventron is 

provided comprising a reference pin and a U-shaped device for fractured bone fixation 

having a bow shaped member lbrming an arc in a plane which is not cut by the 

IONitudimail axis ck said relerenca pin, said device further having slots extending along 

an arc on the periphery of said bow shaped member! whereby said device further 
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comprises drill sleeves thIch are aildeadler in the slots and reveribty fasttca once 

located at a desired position. 

A BRIEF DESCRIPTION OF THE DMWINGS 

Several embodiments of the invention Will be described In The following by way of 

example and with reference to the accompanying drawings in which: 

Fig. I shows an explosive view of an embodiment of the reference pin according to the 

invention; 

F(. 2 shows a rnagrlied lorripmonal seoi]on accosting to cirde A in fig. I 

Fig, 3 shows a perspective view of an assembly comprising an embodiment of the 

reference pin according to the Invention being attached to an intramseduharli nail and 
10 having a drill guide mounted: 

Fig. 4 shows a tibia[ portion of a patients leg having an intramedullary nail inserted and 
an etbodimant of the reterencopn accordIng to the Invention fastened at tile nail: 

Fig. 5 Will a tibial portion of a patients log having an lntramedullary nail Inserted and 

an embodiment of the reference pin according to the invention fastened at the nail and a 
bone fixation device attached at the reference pin; 

Fig. 6 shows a Ubial portion of a patient’s leg having en Intramedullary nail inserted and 

an emboimenZ Of the cearence pen accccdino to the Invention fastened at the nail and a 
drill guide attached at the reference pin; 

Fig. 7 shows a longitudinal cross section through a further embodiment of the reference 
pin according to the invention; 

Fig. 6 shows a lateral view of a depth indicator used in the embodiment shown in fig. 7; 
and 
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Fig, 9 shows a lateral view of yet a former embodiment of The reference pin according to 

the irivenNon together with a computer assisted surgical navigation system. 

Figs I and 2 depict an embodiment of the reference pin 1, said reference pin I 

comprising a longitudinal shaft 2 with a longitudinal axis a, a front and 4, a rear and 5 

and a through hole B penetrang said shalt 2 from said front and 4 to said rear end 5. 

Furthermore, said shaft 2 a rear portion 8 adjoining said rear end 5 and an expandable 

front portion 7 adjoining said front end 4 whereby said expandable front portion 7 is 

insertable in a distal locking hole 31 of an inframedullaiy nail 30 (fig. 3) and is reversibly 

expandable transversely, to said longitudinal axis 3. Additionally, a spreading member 9 

Is provided which is configured as a pin to coaxialty d(piaceeb(y ’ocated In said 

through hole 6 and being apt for reversibly expanding said expandable front end portion 

7 by means of a cone connection forrep by a conicÆ baling wril 11 of the pin 10 end 

a corresponding cflicaIty enlarging section ’Th in the through hole 6 in the reference pin 

I. Said through hole 8 has a continuously enlarging section 13 adjoining said front end 
� 4 of said shaft 2 which is shaped conipienientariry to said conical leading and 11 of said 

pin 10. Whereby said enlarging section 13 as well as said conical leading end II 

enlarge towards said front end 4 of said shaft 2, respectively towards said leading and 

II of said pin 10, 

The reference pin I further comprises a net member 26 abutting the rear and 5 of the 

shall 2 and having Sri Interior thread 21 matching a corespoiting exxenior tnreO 25 at 

a terminal rear portion of said pin 10 therewith allowing a coaxial displacement of the 

pin 10 whereby upon tightening his nut member 26 the expandable front portion 7 of 

said andir 2 is expanded transversely to the longitudinal axis 3 of said shalt 2 by means 

of the cone connection between the conical leading end 11 of the pin Ia and the 

concally enlarging section 13 of the through hole 8. The shaft 2 comprises two 

� diametrically opposed axial slots 54 extending beyond the expandable front portion 7 of 
said shaft 2, 

In order to attach the drill guide 20 (Fig. 3) to the rear and 5 of the shaft 2 said shaft 2 
comprises a terminal rear portion 28 comprising an external thread 22 adjoining the rear 
end 5 of said si 2, directed towards he front end 4 of said shaft 2 subsequently 

arranged an unthreaded cylindrical portion 23 apt for matching a fixation hole (not 
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shown) in the transverse portion 24 of said drill Vida 20 and a stop 29 being formed by 

a radially enlarged section of said shaft 2. In order to fasten the reference On I to the 

drill guide 20 the temilnal rear portion 28 of said shaft is lead through sed lixsttDn hole 

in the transverse portion 24 of said drl guide 20 until the stop 29 abuts the Surface of 

the transverse portIon 24. Then a nut 50 Is screwed onto the external Thread 22 and 

tightened. 

Fig. 3 shows Ae rescanue pt,i I being nssfled In one of the distal loc1<ing holes 01 of 

on iiframedullary naIl 30. Furthermore , an essontlIy U-shaped dril wide 20 Is 

mounted on lie reference pin 1, whereby said ckitt Vale 20 forms a brAy parallel to a 

plane orthogonal to the nail longitudinal axis 32 and being essentially symmetrical to the 

longitudinal ads 3 of the reference pin I. Said drill guide 20 comprises a transverse 

portion 24 incJudlng a central section being arranged orthogonally to the longitudinal 

axis 3 of said shaft 2 and angularly adjoining said cenfral section two outer sections 

being oorwettad to an arm 51 each at their far ends. Said arms 51 extend orthogonal to 
sk the central section of said transverse portion 24 il parallel to the longitudinal aids $ of 

said shaft 2 

Furthermore, said all guide 20 Is provided with guide holes 21 air drilling the holes of 

the locking screws said guide holes 21 penetrating the parallel arms 51 near their free 

ends 52. The axes 63 of said guide holes 21 are peIpendic4Jlar to the longitudinal axis 3 

of said shaft 2 end to the longitudinal nail axIs 32 in the distal region. The drill guide 20 

Is connected with the nail Insertion handle 40 by means of a stabilisation and aHgnment 

Coal 46 which is adirjlatsdly attached side one of its ends at the drill guide 20 and with 

its other and at the nail Insertion handle 40. 

Brief description of the surgical memory 

1. Insertion of the interIodirtg {ntrameduary nail 30 into the tone using an insertion 
handle 40 attached to The proximal end of the Intramedullary nail 30 according to the 
state of the art; 

2. DrIlling of a hole into the bone through one of the locking holes 31 at the distal end 
of the intran-tedullary nail 30 using a mobile X-ray apparatus; 
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3. Enlarge The near cortex with another drill to allow passage for the reference pin part 

- 

X(Fig, 1); 

4, kisenion of the expandable front portion lot the reference pin I (Fig. I) into one of 

the rocking holes 31 at tie distal and of the intramedullary nail 30 using a mobile X-

ray apparatus (Fig. 4); 

5. MountIng and fi’dng of a devIce for fractured bone fragment fixation 41 Fig. 5) which 

is provided with a bow shaped member 42 forming an art In a plane orthogonal to 

the loriitudinat nail axis 32 and a having slots 43 extending along an arc on the 

periphery of said bow shaped member 42. the device for fractured bone Iragment 

fixation 41 further comprising drill sleeves 44 which are slideabre in the slots 43 and 

reversibly astenable once located at a desired posItion. The arc of the bow shaped 

member 42 Is configured in such manner that the drill sleeves 44 are slideable on an 

arc having a possibility to be adjusted and locked with regard to their posjtion for 

drilling and fixing the frBctured bone fragments by means of an expandable podlon; 

6. Fixing of the bone fragments by means of pins 4$ or bone Screws lead through the 

central bores ot the drl Sleeves 44; 

7. Removing the device for fractured bone fragment fixation 41; 

8. Adjusting the drill guide 20 relative to the reference pin land fastening the drill guide 
20 at the reference pin I as welt as at the nail InsertIon tisndle 40 by means of a 

stabilisation and alignment rod 46 and with respect to the nail longitudinal axis 32 
(Fig. 6); 

9. predillhng of to bone (Fig. 6) for the other distal locking holes 31 of To lntsrlotking 

tntramedullary naIl 30 and insertln9 of the scews into the locking holes (with Use or 

non-use of the drill guide 20); 

10. Interlocking of the interlocking intramedullaty nail 30 in the distal region by means of 
looking screws; 

II Removing of the dull guide 20 and reference pin I 

� 12. InsertIng a locking screw into this last distal looking hole; and 

I3,tocking tue (nterloticing transmittal nail I in the proximal portion by means Of a 
aiming means attached to the insertion handle 40. 

In fig. 7 an embodiment of the reference pn 1 is depicted whidi differs from the 
embodiment shown in figs. I and 2 only therein that a depth indicator 14 (Fig. 6) is 
provided by moans of wlilcfl the surgeon may visually Check when the shoulder 16 at 
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the transition between the evap4aAeront pr*on7 and the mar portoui 8°f said shaft 

2 abuts the outer surface of the ntramedu!lary, nail 30 next to the locking hole 31 used 

for the reference pin I. Said depth indicator 14 is located axially displaceable at the 

Lateral surface 38 of said shaft 2 brat (ncudss a tratar pin 36 extending parallel to the 

longitudinal axis of said shaft 2 and a clamp 37 fixed to said racer pin 38 In a rear 

section directed towards the rear end 5 of said shaft 2 by means of which said depth 

indicator 14 is attachable to said adapting member S In auth manner that said tracer 

pin 38 may be displaced parallel to the longitudinal a,ds 3 of said shaft 2. The clamp 37 

Is retained In an hollow space 49 having an enlarged diameter with regard to the 

through hole 6. Said tracer pin 36 has a IF 47 directed towards the font end 4 of said 

shaft 2 and axially oppositely a pointer 39 being 9O offset to form an Indicating arrow 

rzThogon to sjd longittlnal ayls 3 of said shM2,Furitharmore a resierg member 15 

in the form of a helical compression spring is arfanged bew,en the cAmp 37 and a 
stop formed by the transition between the hollow space 49 and tile through he 6, said 
resilient member 15 such being apt to resiliently press said depth indicator 14 towards 

its foremost posItion. 

Fig; 9 depicts an embodiment of said reference pin I being apt as a reference means 
or sparely referencing e.g. a surgical Implant, a surgicat netrument or a bone ung a 

computer assisted surgical navigation system. Said reference pin I only diffiening from 
the embodiment shown in figs. I and 2 by the fact that it additionally comprises a 

reference element 33 with markers 34 the position ot afttth Is aoousticaly or 
eleclromagneticstry detectable by means of a position measurement device 35 of a 
surgical navigation system and a rotational searing means (not shown), ag- a flattened 
or polygonal section at the Transition between the expandable front portion I and me 
rear portion S of the shaft 2 such allowing a denned positioning of the reference pin I 

With respect to another suricÆ device and avoiding a rotation of Said reference pin 
about the longitudinal axis a of the shaft 2, 
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Mist is_claimed Is 

I A reference pin (1) for use during bone fracture treatsnent n’prising 

A) a longitudinal shaft (2) with a longitudinal and (3), a front and (4) rear end (8) and 

a tivough We (6) penetrating said shaft (2) from said front end (4) to said rear end (5); 

B) said she (2) comprising a rear portion (0) adjoining said rear end (5) end an 

expandable front pan hn (7) adjoining said front end (4) said e,çandabro front portion 

(7) hung Senabe in a dead locking hole (31) of an intamedultary nail (30) and being 

reversibly expandable transversely to said lonajtudlnal axIs (3); Mherehy said refarence 

pin (1) ft1rther comprises 

C) a spreading member (9) moveably located in said through bore (6) and being apt for 

reversibly expanding said expandable front end portion (7). 

2- The reference pin (I) of dairn 1, wherein the expandable front portion (7) is reversibly 

expendable within a range between 0,3 nirn and 0.5 Tim. 

S. The reference pin (1) of claim I or 2 wheretn said spreading member (9)is a pin (10) 

coaxiaJw displaceable in said through hors (6), said pin (ID) comprising a wedge-

shaped or conical leading and (II) and a trailing end (12). 

4. The reference pin (1) of daim 3, wherein said through hole (6) has a continuously 

enlarging section (13) adjoining said front end (4) of said shaft (2), said continuously 

enlarging section (13) befrig shaped covnetreaci{y with amid leading and (11) of said 

PIP (IC). 

5. The reference pin (I) of cram, 3 vhereth aa4 through toIe (6) has a discoimnuously 

enlarging section (13) adjoining said front end (4) of said shaft (2). 

& The rerarenco pin (I) of one of the claims I - 5, wherein said epandte front 

portion (7)15 iiltegrd with said srit (2). 

7. The reference pin (I) of one of the claims 3 6 wherein said leading and (11) 
enlarges towards said leading and (II) of said pin (10). 
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8. The reference an (1) of one of the claims 1 - 7, wherein said e<pandabe ¶ront 

portion (7) is nonpositively pardonable in a distal locking hole (31) elan Fntramedullary 

naIl (30) by means of frictional forces. 

9. the reference pin (1) of one of the claims 4 -6, wherein The shaft (2) comprises a 

shoulder (16) at the transition between the rear portion (6) and the expandable front 

portion (7), said shoulder (16) being directed towards the front end (4) of said shaft (2) 

for abutting the outer surface of an intramedu]lary nail 30). 

10. The reference pin (I) of one of the claims 1 - 9 wherein said reference pin (1) 

comprises rotational securing means permitting a defined positioning of the reference 

pin (I) within a locking bole (31) with regard to rotation about the longitudinal axis (3) of 

said reference ph (I). 

� 
II. The reference pin (I) of one of the claims I 10 wherein said Matt (2) additionally 

comprises a depth indicator (14). 

12. The reference Pin (I) of claim 11, wherein The depth indicator (14) is arranged 

coaxially elideable at the lateral surface of said shaft (2). 

13. The reference pin (1) of claim II or 12, wherein said depth Indicator (14) is 

resi!ienUy biased towards The front and (4) of said shalt (2) by moans of a resilient 

Mender (15), 

14. The reference pin (I) of 1 -13, wherein said spreading member 9) cOmprises a nt,l 

Member (26) with an interior thread 27) and wherein said pin (10) has an exterior 

thread (25)terrnin&y arranged towards its traln end(12). 

40  15. The reference pin (I) of one of the claims I 14, wherein said reference pin (1) 

cornpnses a reference element (33) with markers (34) the position of which Is 

acoustically or electromagnetically detectable by means of a position measurement 

device (35) of a surgical navigation system. 
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16. The reference pin (1) of one of the claims I - 15, wherein said reference pin (I) is 

made of a radiclucent material and vanaresn said ralerence pin (1) includes at least we 

radiopaque mailers. 

IT The reference pin (I) of one of the claims I - IS, wherein the slieR (2) comprises a 

threaded terminal rear pdrllon (28) and a stop (29) axially spaced towards the front end 

(4) of said shaft (2). 

18. The reference pin (1) of one of the claims ¶ -17, wherein The shaft (2) comprises at 

least one axial slot (54) extending on of least The expandable front porlion (7) of said 

craft 2). 

19, Maecobhj law (cckn S\ ntame hsr nail compriirg a reference pin (I) according 

to one of the claims 1 -18 and further comprising a U-shaped drill guide (20) having at 

� least Iwo guide holes (21) having We axes ’Slkj #hd’ extend toreaversely to the 

longitudinal axiS (3) of said reference pin (1) and wherein said U-shaped defines a plane 

which Is not out neither by the longitudinal as (3) of said reference pin QO) nor by the 

bore axes (53). 

20. Mi assembly for fractLed bone fixation comprising a reference pin (1) according to 

one of the damns I - IS and ftjrthsr comprising a U-shaped device for fractured bone 

¶ixation (41) having a bow shaped member (42) forming an arc in a plane which is net 

cut by the longitudinal axis (3) of said reference pin (10) said device (41) further having 

slots (43) extending along an arc on rue periphacy of said bow shaped member (42). 
whereby said device (41) further comprises drill sleeves 44) which are slideable in the 

slots (43) and reversibly fastenabteonce owned at a desifed position. 

IS 
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PIN DE REFEREMCA 

CAMPO DE LA ENVENCION 

La invention Se relaciona con un pin de referenda pans alinear una gLila de 

taladrado con un clavo intramedular. 

Los c!avos intramedujares que Se utizan per eemplo pars al lra%arnien%o de 

fracturas largas de hueso estan usualmente provistos con agueros de 

10 enclavamiento qua penetran transversalmente al clavo intramedular Uno 0 mÆs 

do astos aguleros do enclavamiento Se sitCan an el extrenio prOximo lo nhisrrlo qua 

ci extreme distante del clove intramedular. Estee agujeros de enclavarniento 

permaen el pasaje de tornillos de bloqueo qua enclaval, con el mesa y son 

adecuados pare anclar ci tao intramedular an ci hueso. Los tornilios de bloqueo 

F! Se insertari media laterales dentro del hueso y a traves del calve despues de (a 

insercion del clavo intramedular an el canal ntermedular del hueso Per Ia tanto, 

los agujeros a ser coaxiares con las agujeros de enclavamiento del clavo deben 

5cr taladrados dentro del hueso despues de Is insercion del clavo intramedular an 

& canal intramedular. Usualmonte, Se utirzan los dispositivos de gula psra gular el 

20 taladro. Estos dispositiMos de gua son conectables a un extreme del clavo 

intramedular. El bloqueo del extreme lejano del clavo intramedular es etectuado 

opticamente utilizando un aparto de rayas x y un engrarlaje de taladro 

radioluscente o sin aparato de rayos x per medic de un dispositivo de gula 

costoso. Las consecuencias son frecuente duraciOn alta de radiosccpia y una arts 

25 exposicion a la radiacion para el paciente o on aparato cue Consume Ufl tiompo 

com$jo. 
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DESCRIPCION DEL ARTE PREVIO 

La WO 92/01422 do CHADWICK describe un dspstivo de guts de taladro qua 

esth provisto con on elemonto do referenda an at extremo dstante quo as puede 

S atorrijilar an uno do as agujeros do bPoquoo distantes del calvo irltran,edular. 

Debido a esto elemento de referenda el dispositivo do guia do taladrado esta 

alipeado do manera fa con los olavos ntramedulares y Ids agujoros do blotted 

distarnes as pueden taladrar sin up aparato do rayos x quo utilize control opIico. 

Solamente at elementa de referenda tiene qua ser insertado dontro del agujero do 

U blaqueo respectivo en at extrerno distante del olavo intramedular de enclavamiento 

con 0’ uso tie radiografta tie modo quo dual Is insericibn de !os tornillos do 

bloquec nose requiere radiografia y so requiere menos tempo para Is uijacion del 

clavo intramedurar en el tiueso. Ma5 airi, taladrados oquivocados Se puoden 

evitar. Sin embargo, eats dispositivo de guts do ta!adco conQoido muestra Is 

5 desventaja de que 

a) El elemento do referenda so dobe inserlar dentro de on agujera do lacalizacidn 

transversal adicional del clavo intrarnodular quo debe ser provists con una roca 

nterior quo nose puede utilizer para a inserciOn do un tornillo de bloquoo y one 

20 adicionalmonte debilita el extrerno distante del clavo intramedular; 

b) Este elernenta do referenda conocido no as adecusdo pare clavos 

intramedularos poquonos y/o canulados dobido a Is necosidad do Is ro800 interior 

do una dons longitud an at agujero de ocsjizaoiOn; y 

25 

c) La insercion del tornillo del elemento do referoncia an el agujero do bloquso 

distante roquIere one alineacior qua consume tiempo dobido a los diamotros do 
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Case de las roscas an el tornillo y en el agujero do bloqueo distante del ojavo 

intramedular. 

RESUMEN DE LA INVENCION 

For Ic tend as on objeto de Is Invencior, suminEstrar on elemento do referenda quo 

as insertable y ajustabJe do mInera reversible an una agujero de bloqueo distante 

de in c(wdo intramedular qua no es%â proviato Con one rosca interior y qua tpefle 

una porciOn delantera expansible del pin de referenca quo t}ene un espacin 

1. C adecuado an el agujero do bloqueo distante del calve intramedular de mode que 

Permits una per inserciôn del pin dentr3 del agujero de bcqueo. 

El oblate anterior Se resuelve per medlo de un pin do referenda I Para Use 

durante ci tratamiento de una fracture do hueso qua oomprende un eje langaudirtar 

con un extreme delantaro, un exirenlo trasero y un agujero pasante quo penetra 

dicho pie desdo dicho extreme delantero hasta dicho oxtremo trasero  per lo cual 

dCF1D ale comprende adicEonalmente one pardOn trasera adjunta a dicho extreme 

trasero y una porcion dejantera expandibJe adjunta a dicho extreme de!aritero: 

di porc%an deanlera expandib)o es insertable an on agujero de bJoqLJeo 

20 distante de un clavo intramedular y as expandible de manors reversible 

transversarniente at vise longitudinal do dicho ejo. Miss an, dicho pin do referenda 

inoluye un miernbro do distribution localizado do manera rnovible en dicho agujero 

pasante y quo as apto Para expandir de manse reversible dicha porciOn de 

extreme delantero exparidibJe. 

25 

Las sigujontes ventajas as pueden lograr mediante el pin de referenda do acuerdo 

Con Fe invencion: 
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- La porciOn delaritera expandible del pin S ccterenca paddle leTler on 

esparto adeouado can respecto al agujero de bioquen disthnte del clavo 

intraniedular permitiendo asl one fØcil r,serciOn del pin de referenda 

5 dentro del agujero its Abdul distante y Un e!neam(entc exacto 

subsiguiente del pin de referencia con rolaciOn al agujero its b!aqueo 

debido a is expansion do Is pardon expandible del pin S referenda; 

- La inserciOn y sujedon del pin do referencia an Un all intraniedular sin 

ID LO rosca interior en As agujeros de bloqueo distantes evita par lo tanto one 

reducoiOn adicional del estuerzo niecÆnico a travs tie a tOflceMrcibn 

de esfuerzos causados par las roscaa an ci area do los agujeros do 

broqueD distantes quo ye estn cargados al mÆximo; y 

5 - La insercion y sujecion del pin de referencia on at clavo intramedular con 

diametros do clove pequenos y clavos intramedulares ranurados an 

donde una ccmpresiarI del diarnetro del all As debe evitar, 

En una modalidad preferida dicho miembro de distribuciOn as un pin desplazabie 

20 coaxialmente an dicho agujero pasante, cliche pin cornprende an extreme 

delantero on forma de cuæa 0 conico y on extreme trasero. Una conexiOn do cuna 

de Carlo permite on procedimiento do expansion simple do Is pardon deiantera. 

MM aün, tap conexiOn de cuna ode cone preamrie una sujeciôn suave S Is pardOn 

extendible dentro del agujero do broquso SI ciavo intramedular sin Un gran gasto 

15 de fuer,a. Preferjblernente el extremo delantera del pin esta formado canicamente 

con una ongitud de 5 mm y on anguro do cone entre 30 y 5°, Upicamente 3 a 4. 
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En otra modalidad dicho agujero psante tiane one secciOri que Se agranda 

proferiblemonte S manera continua adjunta a dicho extremo delantero de dicho 

eje, dicha sacciOn qua as agranda preferibementa conttnuarnente as frmadB 

complementariamente con dicho extromo derantero de dicho pin- En vez de una 

5 ecoion qua so agranda continuarnante, una seccion qua so agrandE do manera 

descontina puede seT provide en dicho agujero pasante. 

En urn modaldad adicona a porciOn deantera expandible es expandible do 

manera reversible dentro de un rani entre 0.3 mm y 0,5 mm, perniitiendo as! Is 

19 ventaja de one inserciOn facil dentro der agujero de bloqueo distanta del cave 

intramedular cuando (a porcôn deantern expandible astà en su estado no 

expandido. 

En otra modapidad cliche porcion delantera expandib(e as integral Con dicho eje, 

15 parmitiendo asi Is ventaja de que en caso de que un eje nietalico, Ia pardon 

delantera expandible so puede configurar do manera resilianto mediante fabricar 

ranuras axiales dentro S Is porcion delantera acanalada del eje de modo one so 

permits una fabricacion no complicada del eje. 

2 U Todavia an otra modaPidad dicho extreme deraritero en fornia de cuna a conico so 

agranda hacia dicho axtramo delantero do dicho pin. Par lo tanto la ventaje Se 

logra en el caso cia on b(oqueo S cjna ode cono qua setrabeei bloqueo de cuts 

0 de cono se puede Nberar mediante ejercer impactos axiales sabre el extremo 

trasero del pin, 

25 
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En una modalidad adicional dicha portion delaritera expandible as ajustable do 

marlera no positiva an un agujero de broqueo distante do un olavo intramedular 

mediante fuerzas friccionales. 

5 Tadavla en otra modalidad el eje comprende un borribro an la EransiciOn entre la 

porcibn trasera y Ia porcion delantera expandible, dicbo hornbro esta dirigido liacia 

el extreme delantero do cliche eje niediante eritrar an contacto con la surplice 

extener do un c3vo intrai.Ae, on contacto detinido del pin do referenda 

con la superficie exterior del clove iritramedular Se logra mediante dicbo bonibro 

:Lo con respecto al eje longitudinal de dicho pin de cetecenia. 

En otra modalidad diobo pin de referenda comprende rnedios de asegurarniento 

que permiten an posiciorlamierito definido del pin do referenda dente do un 

agujero correspondiente con respeoto at giro alrededor del eje longitudinal do 

dicho pin do referenca. 

Todavia an otra modalidad adiconaJ dicho corriprende adicionalmente un indicador 

de profundidad. Er indicador do profundidad permite Wi control visual do to 

inserdion del pin de referenda haste quo el hombro entra an contacto can la 

20 superficie exterior del dlavo intramedular y par to tanto el pin de referenda estØ 

inserlado completamente an el agujero de bloqueo del clavo intrarnedujar. 

En ufla n,odaidad adicional at ndicador do profundidad estai dispuesto de nanera 

desrjxable coaxialmente an la superficie lateral do diebo ate. 
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Todavia en otra modalidad dicho indicador its profunddad esth enipujado de 

manera resiliente bade eJ extreme delantero de doho are mediante Un miernbro 

resiliente. 

S En otra modalidad dicho miembro de distribution comprende Un mernbro de 

tuerca con me rosca iNei y dicho pin tiene una rosca exterior dispuesta 

terminalmente hacia su extreme trasero. Esta modalidad permits la ventaja de qua 

el pin es desplazable axialmente niediante el miembro do tuerca de made que el 

procedimiento expansor de la porcian delantera expandible del pin de referencia 

L’) se puede efectuar facilmente ajustando el miombro do tuerca. 

20 

Todavia on otra modalidad dicho pin de referencia comprende Un elernento de 

referencia con marcadores de Is posiciôn  la cual as detectable acOstica a electro 

magnØticamente mediante Un dispositivo do rnediciOn de position de Un sistema 

da navegacion qthrOrgico. 

En una modalidad adicional dicho pin do referenda esta hood de Un nl3terial 

radio transparente e ncluye per 0 menos dos marcadores radio opacos, 

permit!endo eat Is ventaja do Un control complete de fos rayos x. 

Todavia an otra modalidad el be cornprende una porcian trasera terminal roscada 

y Un tope espaciado axialniento hacia el extreme delantoro de dicho eje. 

En otra modadad at eje comprende por to menos una ranura axial qua Se 

25 extiendo sobre per 10 mends Is porcion delantera expandible de dicho eje. 
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Todavia en otra modalidad dioho pin de referenda eats hecho de un material 

metÆiico, preferiblemente un aceno endurecido 

En una modalidad adicionaF el eje esta heoho do un material qua as nM suave 

qua oP material del miembro do distribuciOn. 

Adicioria!mer’te, Un conjunto para el blaquen de Un cave intramedular de acuerdo 

con Is invencron so suministra el coal oomprendo on pin do referencia 

adicionaimente commence una guia do taladrado an forma do u qua tiene per lo 

10 menos dos agujeros do gula quo tienen pies de agujero qua so extienden 

traneverseirnente al are ong%%uthnal do dicho pin as referenda y an pence dicha 

gu}a en forma do u define on piano quo no so coda ni per el eje longitudinal do 

dioho pin de referencia in par ros ejes do los agujeros. 

15 Adicionarmente, on conjunto pare Is faciOn do in fragniento do hueso de acuerdo 

CDfl Ia inverlciôn so surnir,istra el oual oomprendo on pin do referenda y on 

dispositivo an forma do u pare la fIjacidn del hueso fracturado quo tiene tin 

miernbro on forma do arco quo forma on arco an un piano quo no so cotta per el 

ee
 longitudinal do dicho pin do relerencia, dicilo dispositivo tiene adicionaimoilte 

20 ranuras qua as extienden a lo largo do an arco sabre Is poriferia do dioho miembro 

an forma de arco, mientras quo dicrio dispositivo cornprende adioionalmente 

rnanguitos do taladrado quo son destizabies en lea ranUras ’1 aUS%abIeS 0 

sujetabies do manera reversible one vez locarizados an tins posician deseada. 

25 UNA BREVE DESCRIPCION D LOS OJBUJOS 
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Qiversas rnodalidades de to invonciori saran descritas lines ade!aflte mediante 

ejemp%os y con referenda a Ids dibujos adjuntos on Ins cUaFeS 

La Figure I muestra one vista at explosiOn tie Una rnodalidad de referenda de 

5 acuerdo con Is invenciOn 

La Figure 2 muestre ufla seccion longitudinal agrandada do acuerdo at clrculo A 

an la Figura 1. 

In La Figure 3 niuestra una vista an perspective do on conjunto quo comprende una 

modapidad del pin de referencia S acuerdo con Is invenciOri sujeto a In c!avo 

intraniedular 
y 

quo tiene Una 9uia do taladrado montada; 

La Figure 4 muostra Una portion tie to tibia tie Una pierna do on pacionte quo tiene 

on oFavo intramedular insertado y una modalidad del pin S re1erenca tie acuerdo 

con Is nvencion sujetado al olavo; 

� La Figure 5 niuestra LAna porciOn its  tibia do one pierna de on paciente qua tiene 

on ojavo intramedular insertado y una modalidad del pin de referenda tie acuerdo 

20 con Is invención sujetado at calvo y on dispositivo do faciOn do hueso sujetado at 

pin do referenda; 

La Figure 6 rriueslra una porciOn de Is tibia de Una pierna de on Paciente qua tiene 

on dave intrarnecu(w inser%ado y una modaildad del pin de referencia do acuerdo 

2. con to invencion suietado al clavo y una quid do taladrado sujetacia al pin do 

referenda; 
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La Figure 7 muestra una seccion transversal longitudinal a troves de Una 

modalidad adicional del pin de referenda do acuerdo con la aversion; 

La Figure 8 musette una vista lateral do un indicator do profundidad usado an Is 

2. modalidad mosirada an Ia Figure?; y 

La Figura 9 muestra one vista lateral de and modalidad adicionar der pin do 

referenda do acuerdo con Is invenciOn junto con un sistema de nVegadOn 

quirrgico asistido par computadora. 

10 

Las Figures 1 y 2 ilustran una modalidad del pin de referenda 1! dicho pin de 

reterencia 1 Comprende un ele longitudinal 2 con in. ate (ongitudina( Sun extrerno 

delantero 4, Un extreme trasero 5 y un agujero pasante 8 qua penetra dicho eje 2 

desde el extreme delantero 4 haste el extreme trasero 5. lives aün, diotlo ate 2 

is tenen una porciOn lasers 8 adjunta a dicho extreme trasero 5 y uria pOrcion 

delantera expandible 7 adjunta a dicho extreme dejantero 4, par Jo cual dictia 

perción delantera expandt,le 7 es insertable  an Un agujero de bloquso distante 31 

de un clove ntrarneduJr 30 (Figure 3) y as expandible de rnanera reversible 

transversalmente a dicho Oje longitudinal 3. Adicionalmente, un miembro do 

2 C) distribution 9 sister provsta el cual esta ccnfigurado come un pin 10 looalizado 

coaxialmente de manera desplazable en dicho agujero pasante 6 yes auto para 

expandIr de manera reversible ruche porciOn de extreme delantero expandible 7 

mediante una conexiOn de cono formada per un extreme delantero cOnico II del 

pin 10 y una seccion agrandada conicamonte correspondiente 13 an ci agujero 

25 pasante 6 an or pin de referencia I Dicho agujero pasante 6 pens una secciOn que 

as agranda continuamente 13 adjunta a dicho extreme delantero 4 de dicho eje 2 

Is cual esta forniada conlplementsrjamente a dicho extreme delantero cOnico 11 
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de droho pin 10, per Jo cuIl dicha section quo Se agenda 13 to misma quo dicho 

exlrenio delantero conico 11 so agrandan Moth dicho extreme delanteco 4 de 

dicho eje 2, respectivamente haoia dicho extreme dolantero 11 do ditto pfti 10. 

El pin do referenda I corliprende adicionalmente un miembro de tuerca 26 qua 

entra an contacto con el extremo trasero 5 del eje 2 y tiene una more interior 27 

qua casa con una rosca exterior correspondiente 25 an a porcion trasera terminal 

de diobo pin 10 perrnitiendo asi un desplazamiento coaxial del pin 10. par Ia cual 

luego de ajuatar el miembro do Werra 26 Is porcOn delar,tera expandible 7 de 

to dicho eje 2 as oxpandida transversa!mente al oje longitudinal 3 do dicho eje 2 

nediante Is conexion de cono entre el exiremo delantero sOnico Ii del pin 10 yla 

seccion quo Be agranda cOnicamente 13 del agujera posante 6. El eje 2 

cormorants dos ranuras axiales diametralrnente opuestas 54 qua Sc extienden 

rnas alla de a porcion dejaritera expandible 7 do dicho eje 2. 

15 

Pars poder sujetar Is gula de taladrado 20 (Figure 3) at extremo trasero 5 del eJe 2 

dicho eje 2 comprende una porcion trasera terminal 28 qua comprende una rosca 

extents 22 adjunta at extreme trasero 5 do dicho one 2, dirigida hacra 5r extremo 

delantero 4 do dicho eje 2 dispuesto subsiguientemente carl una porcion cilindrica 

20 on rosca 23 spite care casar con un agujero its tijaciOn (no mostrado) an Is pardon 

transversal 24 de riche guts de taladrado 20 y un tops 29 esta formado mediante 

una seociOn agrandada radiaFmente S dicho eje 2. Pare porter sujetar el pin do 

referencia I a to yule do taladrado 20 to porcion trasera termina 28 de dicho eje 

estØ dirigida a traves de dicho agujero do fijacion an is porciOn transversal 24 do 

25 riche guia de taladrado 20 haste quo el tope 29 entra an contacto con is superficie 

de a porcion transversal 24. Entonces una tuerca 50 se atornilla Sabre a roses 

externa 22 y as ajusta. 
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La Figure 3 muestra el pin de referenda I siendo insertado an mo do Ids agujeros 

del bloquoo distarites 31 do no olavo intramedular 30. Masi aLan, una guJa do 

tajadrado an esencialmente an forms u 20 eats montada sobre el pin do referencia 

5 1 per Jo dual dicha guia do taladrado 20 fauna un area pararelo a un piano 

octogonal al eje longitudinal del clavo 32 y as osencialmente sin,Øtrico at one 

longitudinal 3 del pin de referenda 1. Dicha guia S taladrado 20 comprende una 

porcion transversal 24 qua incluye una seccion central qua esth dispuesta 

ortogonalmente con respecto at eje longitudinal 3 do dicho eje 2 y angularmente 

I C adjunta a dicha seodion central dos secciones exterrias son coneotadas a un braze 

51 code one par sus oxtremos distantes. Dichos brazos 51 so extienden 

ortogonalmenle a Ia seccOn central do dicha porcón transversal 24, as docir 

paralelos at eje longitudinal 3 declare eje 2. 

15 Adicionalmente, dicha gula de taladrado 20 esth provista con agujeros de guia 21 

cars taladrar los agujeros do ]Ds tornillos do bloqueo, cliches agujeros do guia 21 

penetran as brazos paralelos 51 cerca de sus extremes libres 52. Los ejes 53 de 

dichos agujeros de guia 21 son perpendiculares at eje ongitudinal 3 do dicho eje 2 

al eje longitudinal del all 32 an Is section dislante. La gula de taladrado 20 

2:.) esta conectada con la manija do inserciOn del clavo 40 mediante una varilla do 

estabilizacion y do alineamiento 46 quo esth sujetada do manors arliculada con 

uno do sus extremos an Is guia do taladrado 20 y ton su otro extreme an Is manja 

do insertion del clavo 40. 

25 Breve DescripciOn del Metodo QulrUrgico 
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1. La Inserciiin del davo intramedular de enolavamiento 30 denIm del hueso 

utilizando una manila de insercion 40 sujstada al extreme prOxirna del clavo 

intramedular 30 do acuerdo con el estado de Is tecnica; 

5 2. Taladrar un agujoro deritro del hueso rnediante uric de Jos agujeros de 

bloqueo 31 en el extremo distante del clavo intramedular 30 utilizarido un 

aparato mOvil de ravas x; 

3. Agrandar Is corteza ceroana con otro tall pare parmitir el pasaje do Is 

� 10

 

parts x del pin do referenda (Figure 1; 

4. La insorciOn do Is porcion delantera expandibje 7 del pin do referenda I 

(Figurs 1) dentro do uno de los agujeros do bloqueo 31 an at extreme 

distante del clavo intramedular 30 utilizarido un aparatO mOvil de raycs x 

15 (Figure 4); 

5. Monier y fijar un dispositivo para [a fijacion del fragmento de bueso 

fracturado 41 (Figura 5) qua esta provisto con un miembro an forma de arco 

42 quo forma on arco an an piano ortogorial al ate longitudinal del cave 32 

20 y tiene ranuras 43 qua as extended a In largo do un arco sobre Is periferia 

do 
dicho rriiembro an forma de area 42. El dispcsitic pans la tijaciOn de 

fragrnento de hueso fracturado comprende adicionalmente nianguitos do 

taladrado 44 qua son deslizables an las ranuras 43 y Sujetables de nianera 

reversible una vez clue estan localizadas en una PosiciÆn deseada. El arco 

25 del miembro an forma de ama 42 estÆ configurado de tal manara qua Jos 

manguitos de taladrado 44 son deslizables Sabre un arco qua tiene una 

posibilidad de ser ajustado y bloqueado con respecto a an position paid 
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laladrar y fijar Ins fragmentos de hueso frcturados mediarite una pardon 

expand ible; 

6- FijacjOn do los fragmentos del hueso mediante los pines 45 0 los tornillos 

do hueso dirFgdos par los agujeros contrales de Jos manguitos de taladrado 

44; 

7. Remover el dfspositivo par Ia fijacian del fragmento de imeso fracturado 

41; 

$. Ajustar Is gula de taladrado 20 con relacion al pin de referenda 1 y sLijetar 

Is guia de taladrado 20 an el pin de referenda I 10 misrno qua en Is manila 

de nsercjOn do clavo 40 medjante one varilla do estabjlizacian de 

alineacian 46 y con respecta al ejo longitudinal del cPavo 32 (Figure 6); 

9. Pretaladrar at hueso (Figure 6) pars los otros agujeros do bloqueo distantes 

31 del clavo intramedular de enclavamjento 30 e insedar los tarnillos dentro 

de los agujeros do bloqueo (con at uso 0 Si near Is guia do taladrado 20); 

20 10 Enclavar el clavo intraniedular de enclavamiento 30 an Ja region distante 

mediante los tornirlos de bloqueo; 

11. Remover Is gulp do taladrado 20 y oF pin do referenda 1; 

25 12. Insertar on tornillo de bloqueo dentro do este ultimo agujoro de bloqueo 

distante; 
y 
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13. Bloquear op clavo intramedulai do ericlavamiento 1 an a porciÆn prOxma 

medwIte on niedlo de gula sujetado a la mana do insercion 40. 

En la Figura 7 una cnoda%idad del pin do relerencia 1 se, he 11ustrado Is coal ditiere 

5 do Is rnodakdad mostrada on as Figures 1 y 2 soiamente en quo on indicador do 

profundidad 14 (Figure 8) estâ provisto niediante el cuar el cirujano puede verificar 

visuairnente cuando an hornbro 16 an Is transicion antis la porcion dejantera 

expandible 7 y a porcion trasera 8 de dicho eje 2 entra an contacto con Ia 

superficie exterior del clove nftantedurar 30 prôxinio S agujero do bloquec 31 

� 10 utiNzado Para el pin do referencia 1- Dicho indicador do profundidad 14 estA 

Iooaizado do manera desplazable axialmente an Is superuicie lateral 38 do dicho 

eje 2 e inoluye on trazador 36 que so oxtiende paralelo a’ eje longitudinal do dicho 

eje 2 y una mordaza 37 fie a dicho pin trazador 36 on una seccian trasera dirigida 

hacia ci extremo trasero 5 do dicho eje 2 mediante ci coal dcho indicador do 

15 profundidad 1403 sujetabie a dicho nijembro do distribuciOn 9 de una maflera quo 

dicho pin trazador 36 puede set despazablo paral&o al eje longitudinal de dicho 

eje 2. La mordaza 31 as retenida an on espacio huoco 49 quo Uene on diÆmetro 

agrandado con respecto a’ agujero pasante 8. Dicho pin trazador 38 tiene una 

Punta 47 dirigida nacre el extremo delantero 4 do dicho eje 2 y axialniente en 

20 oposiciôn on  apuntador 39 quo estÆ desplazado 900 Para fomiar una recta do 

iridicacian ortogonal a dicho are longitudinal 3 de ditho eje 2. Micionarnenle, on 

miembro resiliente 0 erastico 15 an Jo fortune do un resoe helicoidal do coipresi6n 

esta dispuesto entre Is mordaza 37 y on tape formado par Is transioion entre el 

espacia hueco 49 y el agujero pasante 6, dicho niiembro resiliento 0 elÆstico 15 as 

25 apto Para presionar S manera elastics dicho indicador do profundidad 14 lacia so 

posicion mM delantera. 
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La Figure 9 ilustra una rnodalidad de dicho fin de referenda 1 apto como un media 

do referenda para car referenda especialmente par ejemplo an iniplante 

quirOrgico, an instrurnento quirOrgico 0 Ufl hueso utilizando un sistema de 

navegaciOn quirurgico asistido par computadora. Dicho pin de referenda 1 

5 solamente difiere do ia modalidad mostrada en las Figuras 1 y 2 par el hecho de 

quo coniprende adicionairnente un elemento do referenda 33 con maroadores 34 

de la posiciOn on la cual as detectable acLstica Q &ectromaqnØt(oanente nediante 

Un dispositivo do medicion de posicon 35 de un sistema do navogaciOn quirUrgico 

y an medic all aseguramiento rotacional (no rnostrado), par ejemplo una secdian 

1.. 0 aplanada 0 poligonal en la transicion entre la pordiOn delantera expandible 7 y la 

porcion trasera 8 del eje 2 do modo que so permita an posicionamiento definido 

del pin de reforenca I con respecto a otro dispositivo quirurgico y e,ite un girD a 

rolacion do dicha pin de referencia I airededor del ell longitudinal 3 del eje 2. 

rj 
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REIVIN DICAC 0 N E $ 

Lo due Se reivindica as: 

5 t Un pin de referenda (1) pare usa durante el tratamiento de una fracture de 

hueso que comprende: 

a) on eje longitudinal (2) con un ale longitudinal (S), un extremo delantero (4), 

un extremo trasero (5) y un agujero pasante (6) qua penetra dicho eje (2) 

10 desde dicho extremo delantero (4) hacis dicho extreme trasero (5); 

b) dicho ale (2) en donde on porcion trasera (1) Se one a dicho extremo 

trasero (5) y una porciOn delantera expandible (7) Se one a dicho exiremo 

delantero (4); dicha porcian delantera expandible (7) as inselable en un 

15 agujero de bPoqueo distante (31) de un cave intrameduler (30) y Cs 

expandible de manera reversible tvnssersarnen%e a ththo ee ongtudinal 

an donde dicho pin de referenda (1) comprende adidlonalmente 

c) on miembro de distribucon (9) localizado movible an dicho agujero paante 

20 (6) y apto para expandir de manera reversible dicha porcion S extreme 

delantero expandible (7). 

2- El pin de referencia (1) de to reivindicacion 1! on donde to porcion delapitera 

expandible (7) es expandible de manera reversible dentro de on Tango entre 

25 0,3 mm y 0,5 mm. 



W0 20i .3 .PCi.’CH2006/000I 95 

3. El pin de referenda (1) de la reivindicaciori 1 02! an deride dicho niiernbro 

de distribuciOn (9) as un pin (10) desplazable coaxialrnente an dicho agujero 

pasarite (6), dicho pin (10) comprende un extreme delantero an forma do 

cuna 0 conico (Il) y un extreme trasero (12). 

5 

4 El pin cia referenda (1) de [a reivindicaeión 3, an deride dicta agu!ere 

pasante (6) done una seccion qua se agranda continuamente (13) adjunta a 

diclia extreme delantero (4) do dicho eje (2), dither seocOn quo Se agranda 

conthuemente (13) esta ¶orcnada cornpernentariamente con dicho extreme 

� 

10 delantero (11) de riche pin (10). 

5. El pin de referenda (1) do la reivindicadion 3, on dorde dicho agujero 

pasante (6) tiene una secciOn qua Se agranda de manera discontinue (13) 

adjunct a dicho extremo derantero (4) de dicho eje (2). 

6. El pin de referencia (1) de una de as reivindicaciones 1 a 5, an donde dicha 

porcion delantera expandible (7) es integral con dcho eje (2). 

7. El pin do referencia (1) do una do las reivindicaciones 3 a 6, an donde dicho 

20 exlremo delantero (11) so agranda hacia dicho extreme delantero (11) de 

dicho pin (10). 

a El pin do referencia (1) de una de as reivindicaciones I a 7, an donde niche 

porcion delantera expandible (7) Os ajustable do manera no positive an un 

25 agujero de broqueo distante (31) de un dave intramedular (30) per media de 

fuerzas de fricciOn. 
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9. El pin do referenda (1) do one de las reiviridicaciones 1 a 6, an donde el eje 

(2) comprende on hombro (16) en Is tran&cEOn eritre Pa porcion trasera (81 y 

is porcion delantera expandible (7), dicho hombro (16) esta dirigido hacia el 

exiremo delantero (4) do dicho eje (2) pars entrar an contacts con a 

5 superficie exterior de on clavo intramedular (30). 

10. El pin do reterencia (I) do one do las reivindicaciones I a 9  an donde dicho 

pin do referenda (1) comprende medios do asegurarniento rotacionalos qua 

permiten on posicionamiento definido del pin de referenda (1) dentro de on 

Ia aguiero de bloquen (31) con respecto a to rotacibri airededor del eje 

longitudinal (3) de dicho pin do referencia (1). 

Ii. EJ pin de referenda (1) de one de las reivindicaciones I a 10 an donde 

dicho eje (2) comprende adicionalniente on indicadorde profundidad (14). 

12. El pin do referenda (1) de is reivindicaciOn 11, an donde el indicador do 

profundidad (14) estÆ dispuesto de menera deslizable coaxialmente an Is 

superficie lateral do dicho e$ (2). 

10 13 El pin do referenda (1) de Ia reivindicaciOn 11 0 12 en donde dicho 

indicador de profundidad (14) estâ empujado do manse resiliente hacia el 

extremo dejantero (4) de dicho eje (2) per niedio do on n,iernbro resiJiente 

elÆs%ico (15) 

25 14. El pin de referenda (1) do las reivindicaoiones I a 13, an donde dicho 

miembro de distnibucion (9) comprende on miembro de tUerca (26) con one 
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rosca interior (27) y on deride dicho pin (10) tiene una rosca exterior (25) 

dispuesta terminarmente haia an extreme trasero (12). 

15. El pin de referenda (1) do una its las reivindicaciones I a 14! an donde 

5 dicho pin de roferencia (1) comprendo un elemento de referencia (33) can 

marcadores (34) do to posician an Is coal as detectable acustica 

eFectromagneticamente par media its un deposited do mediciOn do 

posiciOn (35) do un sistema do navegaciOn quirLkgico. 

10 18. El pin de reforencia (1) de una do las reivjndicaciones I a 15, an deride 

dicho pin do referenda (1) osta hecho do un material radio transparente 

an donde dicho pin do referencia (1) induye par to memos dos marcadores 

radio opacos. 

15 17. U pin do referoncia (1) do una do las reivindicaciones 1 a 16, an deride of 

eje (2) comprende una porción trasora terminal roscada (28) y un tape (29) 

espaciado axialmento hacia of exiromo delanterD (4) de dicho eje (2). 

18. El pin do referoncia (1) do one do las reivindicaciones I a 17  an donde at 

20 eje (2) coruprendo par lo memos una ranura axial (54) qua se extends sabre 

par lo memos is porcion delaritera expandiblc (7) do dicho oe (2). 

19. Un conjunto pare bloquear up clavo intramedular compreride un pin do 

referenda (1) de acuerdo con una do (as reivindicaciones 1 a 18 

25 adicionalmente comprends una gula do taJdrado an forma do u (20) quo 

tieno par lo menos dos agujeros do gula (21) quo tienen ejes de agujero 

(53) qua so extionden transersalmente at ale (ongtudFn (3) de th&o pin 
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do referenda (1) y an donde la forma de Li define un plane qLJe no as 

cortado ni pore] eje longitudinal (3) de dicho pin do referencia (10) ni por Ins 

ales do los agujeros (53). 

5 20. Un conjunto Para Is fljacjOn do un hueso fracturado qua comprende un pin 

do referenda (1) de acuerdo con una do las reivindicaciones I a 18 

comprende adicionalmente un dispositivo an forma de U para Is fijacion do 

Up hueso fracturado (41) quo tierie un nhiembro en forms do arco (42) qua 

forms un arco an un piano qua noes cortado por el eje longitudinal (3) do 

� .1.0 dicho pin do reforencia (10)! dicho dispositivo (41) tiene adcionaImente 

ranuras (43) quo so extienden a lo largo do un arco sobre Is periferia is 

dicho miembrc on forms de arco (42), per Ic cual did-ic dispositivo (41) 

compronde adicionalmente manguitos de taladrado (44) due son 

desPiables an as tenures (43) y ajustables do rnanera reversible una vex 

S iocalizadas an Una posicion deseada. 

S 
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PIN DE REFERENdA 

Resume 

Un pin de referenda (1) pare uso durante el tratamento de una fracture S bueso 

comprende a) un ale longitudinal (2) con un eje longitudinal (3), or] extreme 

delantero (4), un extreme trasero (b) y un agujero pasante (6) qua penetra dicho 

ale (2) desde dicho extremo delantero (4) tiacEa dicho extremo trasero (5); b) dicho 

eje (2) an done un porcian losers (1) as one a dicho extremo trasero (5) y una 

10 porción deantera expandible (7) so une a dicho extremo delantero (4); cliche 

poroiOn delantera expandible (7) as insertable en un agujero de bloqueo distante 

(31) do un clavo intramedularmente (30) y Os expandible S manors reversibe 

transversalmente a dicho eje longitudinal (3); en donde dicho clove de referenda 

(1) comprende adicionalmente c) un miernbro de distribuciori (9) localzado 

2 movible on dicho aguero pasante (6) y apto para expandir de n]aneta reverstie 

dEcha porch-rn do extremo deFaritero expandible (7). 
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IriterrIon Appricallon No, PCT/CH2005 /00196 

This International Searching Authority found multiple (groups of) 
Inventions in this International application, as follows: 

1. claims: 1-10,18 

A reference pin wherein the spreading member comprises a 
wedge-shaped or conical leading end to permit a smooth 
fastening of the expandable portion within the locking hole 
of the nail without a great expenditure of force. 

2. claims: 11-13 

A reference pin including a depth Indicator to allow a 
visual control of the insertion of the pin. 

3. claim: 14 

A reference pin wherein the trailing end of the spreading 
member has an external thread engaging a nut member so that 
the expansion procedure can easily be effected. 

4. claims: 15,16 

A reference pin including markers for detection of the 
postlon of the pin by various position measurement devices, 

5. claim: 17 

A refernce pin wherein the shaft has a threaded terminal 
rear portion and a an axially spaced stop to enable secure 
mounting of further elements of the drill guide device to 
the pin. 

5, damns: 29,20 

An assembly comprising, additionally to the reference pin, a 
U-shaped drill fluidt to enable drilling of holes from 
opposite sides. 
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