UNLOADING-DYNAMIC INTERVERTEBRAL DEVICE The scope of the invention is an
unloading-dynamic interveriebral device, used in spinal surgery. The device is used for an even,
steady and adjustable decomjloression of the intervertebral interspinous space and for maintaining the
distance between"5P AL vertebrae, and also for the treatment of pathcﬂSB'M’I’é’f‘A’I"H)éformations
of the spine by supporting the device on bony elements of the posterior spinal column, especially on
spinous processes and neural arches. Stabilizers used for interspinous spinal stabilization using a
surgical posterior approach are usually known in the form of one or several cooperating carrying
elements situated in the interspinous space, . ended with profiled sockets for spinous processes. Such
stabilizers situated in the axis of the spine serve mainly for one-level stabilization of the adjoining
vertebrae. Solutions are also known in the form of lamellar or rod bearing elements with an adjustable

length, installed in the interspinouaﬁgg%ﬁ'ﬁ&%m%%{%&gg%ﬂgm% Erég against on spinous

processes. Such stabilizers can be usedTor suppor e spine on one and Several levels. The
solutions described above are additionally provided with elements attached to the bone using screws,
pins, other mechariibaldaiphestoe fiexiiienligam entszdngrigsirok Snehatititid neyiete mart hasgnalpported

on spinous procesgagadthiSJRMIR NG BaRiRErabRl GRLARRIOAEI. ARIMSEIRINCUS Haplant

situated non-axially n telalon ig the, spine i known, rom, e patent application W02007/12¢550,
comprising superior and inferior bearing elements cooperatin ﬂ1 a sliding way along he axis

corresponding to tHergkfesiand alpprar Isdieaiiped o eate'peis igr Rtemmatiare ehthesimh Brackets
for fastening onto suppsitngtie inéekiercaphual isterspie ofstier qeetses, sy entwety . dspadeliget position,
the device is of theshaigh!plleuiag i insiall aligR WS HLERIB RICRRMRSHANEHIRS SUBIZRIBRUS

space is increased b)(} distractioq of hoth elementg. An axigd irlgegs innoyrs irgaprlnaq in_the form of a frame

Brocesses iardise y Cation Wdr%%/sﬁefg 4. The

embracing exteriorff vgr?eglﬁgﬂ’processes iPgISefosET inthe paten afpp [

frame is in the fornfRAPETAINY SR MAAETPROR IRt hdhes BigtRaBeHs opran SERS oFithkied through
which elastic bandscgietd fawsppats Tineckssed s Sanstiabizbsasingtetcim drtsags bhiheféphe serve

mainly for one-level stabilization of the adjoining vertebrae.

Solutions are also known in the form of lameliar or rod bearing elemenis with an
adjustable length, installed in the interspinous space and comprising hook elements
resting against on spincus processes. Such stabilizers can be used for supporting the
spine on one and several levels,

The soiutions described above are additionally provided with elements attached to the
bone using screws, pins, other mechanical latches or flexible ligaments. In most of such
solutions, elements are supported on spinous processes and this requires using a bilateral
surgical approach.

An interspinous implant situated non-axially in relation to the spine is known from the
patent application W02007/127550, comprising superior and inferior bearing elements
cooperating in a sliding way along the axis corresponding to the axis of the spine.
Laterally separated bearing elements are ended with brackets for fastening onte superior
and inferior spinal interspinous processes, respectively. In a folded position, the device is
of the haight allowing its installation between spinal processes and the interspinous space
is increased by distraction of both elements.

An axial interspinous implant in the form of a frame embracing exieriorly veriebral
processes is disclosed in the patent application WO 2007/127684. The frame is in the
form of a ring or its paris provided with holes situated on both sides of the axis, through
which elastic bands are drawn out. The bands constitute bearing efements pulling off



superior and inferior processes respectively to the superior and inferior part of the frame. The place of
connection of the implant with the bone can be secured by sharp projections constituting an integral

part of internal Sl@ﬁgﬁﬁ BH&? frame. From the patent application US 2006%4}1;&%ﬂ)mmerspinous
implant is known which contains a bearing supporting part with profiled sockets located axially

between adjoining spinous processes and two hook elements connected by an elastic band which
passes through the support. The hooks fasten the processes from the superior side preventing
excessive flexion of the spinal motion segment. The patent application WO 01/91658 discloses a
device and the method of its application for distraction of adjacent spinous processes. The device has
got a bracket with a guide fastened by a connector to aqaterally separated rod element ended with
hooks, which embgaperispamalsigionasseses nespartistiy obidire aliteed evit erialionsrosbtiefadrmovement

between the brackiAnsking baplkcmmuiii=pBRNL AR izgicenrepyalling biesinipryritehsad space is
known from the patentt.ﬁgglicatiog LrJ 4 %}a ezmall} C@an%rsisc%?q% }Par%%jtudinal, laterally separated bearing
body and two lamifar ¢ a'm%%r.1 ﬁ@c_af’r%ps are I the form o wo alternating hooks, both of them are
adapted for a rigidF i tbraPRATH RRRESEHSN JaPt RBAR4E A2 intsiannsyy ieadl it ‘e €8t movable
cooperating parts cartaieste deatity sappodtine pdoy wiihgadéebclerketn o datstemiintiyartivadiuatingitindy's
length. The patenta3pglicaignddes 3 W8 hEsieiriASBINRLdBYISE ¥hishROBSRIVAEAMARaMP
elements ended wiih fqof parts: & fied engaith s ad seltind b distance, and ap.adusiahle one.
The surface of the' T0d ah hseu%rrésp‘ce)nc?ln S&itface of the a(ﬁustarp)le clamp coopel%te in asliding

way through tooth&rreshivecBexisncriibn seibpenatisn reamelietByPatens@rRicaiocn Nin § HRRRENt
provided with a clatisgibsgsimgievia time ke chattxeinnf Adanpieafion ifopiisitation ahddgistracponmwf spinal
Epi(;lous groceslsgspiéé%esaynfﬁ@r@émeep;%ﬁ@@@B@ﬁi@nmg%&o&%@ Ibww&ﬁ%%atloaﬁit%digal
ody and two sliding elements. Each of them is.compased o majn part cooperating wi e body
and hook arms for'gqﬁ?&rstegﬁr?ﬁee %neé?'ma A ’é"r%%‘é‘i‘??om“%%qf%%"’ h@gg\heéege t?%ngfgngrcéﬁee%%\%aged with a

rough surface incréeR§REHRBR fdavicariansetstieast BPYRBSH peiveem e pHRlFab H B Al the
solutions described ahivegloenbtisbiineefsteanhy;lingsheaintwendtolisebactr aoperetiTenttberastéoh which is

the essential purpgggiefihieiteasmens ofisBiasdysiuneitanal Jaterally separated bearing body and
two laminar clamps. The clamps are in the form of two altemating hooks, both of them are
adapted for a rigid, bilateral embrace of a pant of one vertebra. The body is dual, it
consists of movable cooperating parts connected with each other by threaded elements
fastening and adjusting body’s length.
The patent application US 5439463 refers {0 a spinaf device which consists of two clamp
elements ended with hook parts: a fixed one with a rod setting the distance, and an
adjustable one, The surface of the rod and the corresponding surface of the adjustable
clamp cooperate in a sliding way through toothed surfaces and their cooperation is
secured by a distance fastening element provided with a clamping ring and threaded
screw.
A device for implantation and distraction of spinal spinous processes is known from the
patent application WO 2008/085445. it consists of a longitudinal body and two sliding
elements. Each of them is composed of the main part cooperating with the body and hook
arms for support on the bone. In an embodiment of the device, the arms are provided with
a rough surface increasing friction in the area of contact of the implant and a spinous
process.
All the solutions described above do not secure steady, even and controlled intracperative
distraction which is the essential purpose of the treatment of spinal dysfunctions.



Corrective actions are performed after previously locating the implant in the interspinous space, thus
necessitating acquisition of a dimensional series of types of implants and precise selection of implant's
dimension for the interspinous space. Most of the solutions are intended for being fastened to
biomechanically weak interspinous processes and they are designed only for such a fastening. The
use of such solutions is also limited to only one segment of the spine, especially in the lumbar
segment or on the lumbosacral border. Constructions used in the above described solutions are
frequently complicated and made up of many elements. Thus a surgeon is forced to use a wide
surgical approach and to adjust surgically the spinous processes to the bearing surface of the implant.
Yet another inconvenience of the solutions referred td &bove is their great surgical invasiveness
resulting from the pgeassinueidissestiendrhsotirissuesclismnaatingitesnfitne isphedrasdpaiss from the
necessity of disruplog (. SURLASGINGHS LBARAR! O e ARBALEHEN A Drapssses AR Grrawing

during installationsgta' & implant. S| of Invention In one aspect, there is prq |deq t(he unloading
dynamic intervertetrarea&siReien ASIBHRIGT AR B RRg AR 29295 JARE: Clhe e Each of them
is ended on one sige infithdadsioa peiddiesienedftor timngchdoierityasktintespineus ARCBERIABANSYL 2) is
provided with a gujdelipgaRkanmy thesother insrguderblsobesabiharhasss i 2sis Ipnvstcecrith at
least one tang (7) situated in the cortesnonding, ShaRSCHARR (B3RS BINEE ARRdS:ddrarbRler.

Constructions used in the above described solutions are frequently compiicated and made

up of many elements. Thus a surgeon is forced 1o use a wide surgical approach and o

adjust surgically the spinous processes to the bearing surface of the implant. Yet another

inconvenience of the solutions referred to above is their great surgical invasiveness

resulfing from the necessity of dissection of soft tissues from both sides of the spine and

also from the necessity of disrupting the supraspinous ligament or its separation from

processes and withdrawing during installation of the implant.



the shaped gap (8) is dimensioned such so as to allow rotational movement of the tang (7) to realize
rotational cooperation of bars (1,2) which cross with each other in the device's open position, the
device is provided with a mechanism blocking rotational movement of bars (1,2) in the closed position,
characterised in that the shaped gap (8) is an elongated gap dimensioned such as to allow sliding
movement Guinentage{ Tweithiorihe shaped gap (8) to realize rotational-sliding cooperation of bars

(1,2). 3b Derajled Deserilion;ofing kavantonsha-ynioadinginamis,intatverieRa|dgyice is free of

the above drawbacks. It consists of two bars cooperating with each other, where each of them is
ended fromBbHchiaes GREPY MU IFEEHRE For WiiT§ elements of the spine According to the invention,
one of the bars is provided with a guideline, whereas the other with a guide. Moreover, the first bar is .

provided with FAenst Bisertine 486208 HE (it el SoRRIgPSREPe dg A9t BB PhHIE assuring

rotatable and retatable-sliding cooperation of the bars crossing in the open position of the device. The
device is equipgneedoy\{ﬁg ga@?ﬁ:’%psi%rpo \%%%k\%g %Oéﬂ}é%ﬂ%é re%r?\é%@ent of the bars in the closed position.
+ the other in a guide (8),
e one of the bars (1,2) is provided with at isast cne tang (7), situated in the
corresponding shaped gap (8) of the cother bar (2,1), where
o the shaped gap (8) is dimensionad such so as to aliow rotational movement of the
tang (7) to realize rotational cooperation of bars (1,2) which cross with each other in
the device's opan position,
« the device is provided with a mechanism blocking rotational movement of bars (1,2} in
the closed position,
« characterised in that
» the shaped gap (8) is an elongated gap dimensioned such as to allow sliding
movement of the tang (V) within the shaped gap {8) io realize rotational-sliding

cooperation of bars (1,2).



Depending on the construction of the device, there is at least one shaped gap in the guide, and the
guideline is provided with at least one tang situatgg in the guide's gap or at least one shaped gap
made in the guideline cooperates with the ends of the tang fixed in the guide. In one embodiment of
the device prowded with one-arm guideline, in the through hole of the guide there is a tang fixed in the
guideline oPetailed RegcriptiomefidhedBr¥RIHIgRN the guide is situated in the guideline. A notch located
in the end of the guide and a prolectlon made in the guideline which cooperates with the guide
constitute theemeiedindstrnploieiitigvastehishiaviae iretne sl STapbwadayiatkeit RROHRE Rcation in the -
closed posiienaktthegeauirg wireamihenemizedineent, sheereshanianirbiockingdotational movement of
the bars in {fg, %Loe?e%&%ﬂmp&ﬁ?ﬁeﬁ@\%&m@&mﬁﬂmﬁ&mgmdwomﬁe%of the guide -

cooperating with the notch 4 made in the gwdellne end| on the con tr ction of the device the
guide or th& FRNERAMIPAIETRIBE WRAETISARCEIR Y o MR TP ”é%(ﬁ?et The tang
constitutingpeaviess rwithtabredrs ﬁﬁééh%@ﬁtim%mm?r@ﬁaﬁmﬁ)vé?ﬁ@?ﬁ BFRHRE BarstEthe closed
position of Hae, desiaagiscsitapteshin thatnckiink relesabtirsiiape dgapsisithengtidepisre or the guide of
the device ?E‘&é@ﬁo&g{%"ﬂ@%&s%&eﬁ%@&'q saganiectiie shanad-aah BUle guhganal, thus

enabling introduction of the tan%lln one embodiment of the device, wherein shaped gaps are made in
the guidelifBOYRESHALERER BIBRGRSFHRREER% movement of the bars in the closed position of the
device prefeemshficompriseserplardiasitahies] devibe shelpdd aalsssbionte eesangagiidée. In the
embodimenjuidepih® i ngidbme Ty bralipesitionaoltie gHel thg srLEel guideadcogsiibitet the mechanism
plocking MARIIRA' ALK SASINIE FlosedARe! @#e%gge\mh%e%wte@@aﬁawweanng

constitutes a separate element moveab ¥ connected to the correspond |ng
the guide. in one embodiment of the device provided with une-arm guideline, in the

through hole of the guide there is a tang fixed in the guideline or conversely, the tang
connected with the guide is situated in the guideline.

A notch located in the end of the guide and 2 projection made in the guideline which
cooperates with the guide constitute the mechanism blocking rotational movement of the
bars and their mutuai jocation in the closed position of the device. In another embodiment,
the mechanism biocking rotational movement of the bars in the closed position of the

davice is formed by a nroisction made in the end of the guide cooperating with the nofch



For a better adjustment of the device to the construction of bone elements of the patient's spine, at
least one bearing is provided with at least one incision , thus imparting resilience to the construction.

Preferably, the device islﬁj]rovided with a scale showing the value of distraction, which will be obtained

in the closed posifivo(ﬁ?‘f‘ﬁE E%Lvice. For securing the position of the device i%c&l{lé%%]t{iveﬂﬁ?léj lbody, the

bars of the device are provided with at least one means for guiding the band. The unloading-dynamic
intervertebral device according to the invention is used to support dysfunctions of any spinal segment,
including also deformities. The device can be used at one or many levels with unilateral or bilateral
support on spinous processes and/or simultaneously on bony elements adjoining the spinous
processes, such as neural arches. The device according to the invention offers the possibility of steady
arrl]d E\/_en interver_tgmaé dﬁt@%ﬁ&%@@éﬁ&mm6hqr#r@§a§@f@ﬁdnsauaéi@emi%e@mw @lements,
which is not possible.in other solutions, it decreases the ris an incorrect.s | m t's
dimensions, excluc?éjéc{;el%lgeugfg 8{%’('18(550%&& g%r%%gtaﬁrﬁest?ﬂa gﬁtg?%uea%%é{s Egtr%a%t%etzc%};iéed%c eases

the load on tissuesSHBHINES AP SiaBfLASE BRI R RORINeFRIBIRRASPAVEED i dotea imbe
possibilities of theicianepitasititignhtentexitd thsihlatedbindharsemitpistable point of rotation, the device

assures an adjustabigrdange Ahsiatiast aNMEtEuIngi NS 8rahO Blie e 1HE MisRea i Wb MEcaRSIty Of
having the full dimensiongl serigs, AcP{%'éCé\li';%%&B mulievel ?‘Jﬁ&"&%ﬁ&% lons AlihRYNoR@ dpads on a
greater surface an a?onger splna? segment, and it also improves splnaLi iomechanics. Stabilization of
many spinal levelsBf&qs unloading dysfunctional vertebrae, which can be additionally supported by
employing other wiyornsf stalivitivegibof TFiecdddvicavhendithehapethatbe it imgéaintivopuiieih drecterized

by small invasivenasssrdnidat ®redian sbtalorrpiRasmenhicthabawsH ele efaiadriiioh brareu@raspinous
ligament, which is Qf i in_stabilizi g ' 0 ) - ,Justified by
the clinical conditiog# {E’%%L%?g‘? 'j;%er% g@lg%gqﬁgflﬁ%%raﬁﬁgﬁ%énﬁﬁ%gf t_gr@g%\%%ﬁé%iléiﬁsgy and
quick, thus affectin§RERYiBRBFElRERS QWHJ?:'af??B'é"Pe‘ﬂ{E%@ﬂ‘?%’?fbﬁ%%%@ﬁdﬁﬂ&%ﬁ?%rictions
of the operating fieldefdirmigmgidesitotheverpentaidthata inyhefictoredsrsarticular system being
stabilized. Dependingsenthe snapagr sf-Cceppsratisanvish dbesinore @r teperatbeman whidlaihe

implant is resting, the. plane pf.closing the device by rotational and rotational-sliding movement can be
approximate to the sag%[%% p@ane of tﬁs spﬁ% or can be inclined to it at an angle of 90, which gives an

operating surgeon GPEARFI50adMEY 8F PRASTSEIA e RS RIADP AR 8RR SidhS BRI evice
offer possibilities ofpieatiidppsithontechtng isaritedgétiyrblegst one incision , thus imparting resilience
to the construction.
Preferably, the device is provided with a scale showing the value of distraction, which will
be obtained in the closed position of the device.
For securing the position of the device in the patient's body, the bars of the device are
provided with at ieast one means for guiding the band.
The unlcading-dynamic interveriebrai device according to the invention is used to support
dysfunctions of any spinal segment, including aiso deformities. The device can be used at
one or many levels with unilateral or bilateral support on spinous processes andfor
simultaneously on bony elements adjoining the spinous processes, such as neural arches.
The device according to the invention offers the possibility of steady and even
intervertebral distraction already durihg the process of installaion between bony
eiements, which is not possible in other solutions, it decreases the risk of an incorrect
selection of implant's dimensions, excludes the use of additional surgical instrumenis,
such as distracters, and decreases the load on tissues included in stabilization. Owing io
rrutual mobility of interconnected arms, possibilliies of their angular alighinent and thanks



The device is presented in examples of several embodiments in the accompanying figures wherein,
where fig. 1 illustrates one embodiment of the device depicting elements of the blocking mechanism;
fig. 2 shows in the section a fragment of the movable connection of the bars; fig. 3 illustrates one
embodiment of th& Y&WEF R hxonometric projection in an open position Witﬁcg B orientation
of bearings and a part section depicting the blocking mechanism; fig. 4 illustrates in axonometric
projection one embodiment of the device with shaped gaps provided with sockets and the movable
bearing and plate of the blocking mechanism; fig. 5 illustrates in axonometric projection one
embodiment of the device with the one-arm guideline, blocking mechanism in the form of a pin and
clamping band, whereas fig. 6 presents in axonometric projection an embodiment of the device
equipped with a sagleraaguaskronsinceBRN e Rvideadalradind:dvoRBNC IR wrHRREIgeVice is
composed of tWo Moy LIS LORREIAUNCIALS il RESLIRIAN RN Hhe Bie2h sl dhgfunction
consists in passing from tHe open position to c;fosed position rﬁa INg uSe o0 the Simunaneous
displacement of b&ﬂ?'@%%ﬂt?'ﬂﬂ%ﬂ Hrbzeisialiews Higfbution o lepRRRD RERSHFS AR A shaped
bearing 3, 4 for veitebeakbioalysefpmentsisiicisasnitevepispus piocesmucshstasinsioarchmgngm the
ot_hﬁr eno!aon6e gfl_;sgﬁriaarmtganﬁméemga@ @&Wﬁnﬁbﬁh%&%ﬂﬁé‘e% i ' 15,5%44&%f%§ the olf@hidaay- bar 2
with a guide 6. Sliding-rotational and. rotational cooperation .Crossing in an open position is
realized by: tangs PERea b TRHAR Sl et MARioE: ooy puce A e b QR el iEC 12 2
shown in fig. 2. In SelBYAHPP GE RN BFETBIRN cEM AT AIE Th SRR S YSRLeRPIe o kR d by a
blocking mechanis#tiowWhier metghvaans vl don sigrespinvotcligdnsitiatditions thicirepotefiguitl stébiizich
lgrojgction ﬁogmad%wsaeaaﬁlmo%mﬁpmanﬁ _\ﬁéﬁga,t-j&%ﬁ&@@q}@gimnh&fd;hsginxslrmgeeshow? in
ig. 3, notch 9 is made | ide whereas projectio onstitutes a cqnstructional fragment o
the and of guide 6 RS Ea L D e e R B R

other in the open pBRifYRIRELRYEEHPIREEN DR GRIZPY 7 Y38l e dSRegERE B FRSIER B BEMSe with
two through shapeebgapag8ietdtdiawitiggrgu diesi ey S, dvd eetany \dribeiSistanddinidal Ispsiemd=i8g 4 allow
the device to rest atdbhig-s@me time on the spinous process of one vertebra and the neural arch of the
other vertebra. In one embodiment of the invention illustrated in fig. 4, shaped gaps 8 in the guideline 5
are provided with sockets 11 situated in pairs and cooperating with two tangs 7 situated in the guide 6.

Such a configuratiGF BTSRRIt B FRREH A FORPHRIAR Y hES kAN Yoo R PARE AR o Bars 1, 2
and assures an adjnslarilés reesteaotidistlangiofh déginthéhestedtobly widictalisad dthtnaiisiditgcessity of
having a full seriessveinaanciame. abpriapiiiie the sbiadusaaptibedinagrbaananrsigans 8are
provided with an inpuL eang) Je. \'ﬁﬁ@%?&%’aﬁ%&gﬂh eslﬁeggk%vdﬁ?'e%?e%%&ﬂ@@g#‘i%?ia%}t%ﬁfl‘:g Sm

blocking the rotational movement of bars 1, 2 in the closed position in the form o ocated in
gaps 8 of the two-&AFGHHHRNIFA% ARENRIRR Pl ihendeyiaraaeisraseiiliting m. reaties Rateits B ustment
to bony elements iveviavibege@arteof vertebrae, it is preferable to apply the movable connection of at
least one bar 1 withibadvraringedeRiRMesisnfidb ercRUAArHABJNAKEO S KR AHYReHY MRRsional
joint, as in fig. 4 Orvﬂiﬁ%‘iﬂ?%e?esf%hq\lls{ﬂs"pa(& r?ne szbodiment of the device depicting elements of the

biocking mechanisim; fig. 2 shows in the section a fragment of the movable connection of

the bars,; fig. 3 illustrates one embodiment of the device in axonometric projection in an

open position with perpendicular orientation of bearings and a part section depicting the

blocking mechanism; fig. 4 illustrates in axonometric projection one embodiment of the

device with shaped gaps provided with sockets and the movable bearing and piate of the

biocking mechanism; fig. 5 iflustrates in axonometric projection one embodiment of the

device with the one-arm guideline, blocking mechanism in the form of a pin and clamping

band, whereas fig. 6 presents in axonometric projection an embodiment of the device

equipped with a scale and incisions in the bearing.



In one embodiment of the device according to the invention illustrated in fig. 5, a threaded pin 14
passing through the one-arm guideline 5 and guide 6 constitutes the blocking mechanism. Preferably,
the device is provided with means 15 which guides band 16, which secures the device, thanks to its
fixation to bony elements, against shifting in the patient's body. In one embodiment of the device

itlrllusg’ﬁ&f%d;igaéwi@- mwim@?ﬁ@é@mm@diwub B&%mﬂm h aslth iﬂ@?@@%@ﬁﬁd@iﬁg%ﬂs&nd,givmg

e device dynamic features. The device | ipped with scale 18 of angular arrangement of bars 1, 2
in an“zs?b%%?b%&?ﬁSFﬁ%ﬂﬁh%?&ﬁ&@é’%ﬁ%’ﬂ%ﬁ%ﬁ“ﬁﬁg ? e ?ésr%éno?%ﬁ%t'? %L:%rﬁ |nefhc§9(e:i})gga'tf%‘sition of
the dm/ic_bsesl@Wﬁmlmﬁh@gmdmgmmanmmmmw obrisistinglenants bdwing
coopgranngiESRbaine, WhaE. £ AIBSRISRRIS 4 00 00 iRy ArahaBRabAARG for bony

elem the spine, one of the bars (1,2) is provided with a guideline (55 an

elements, such as: the spinous process or the neural arch. From the other end, one of the bars -
bar 1 is ended with a two-arm guideline 5, whereas the other bar - bar 2 with a guide 6. Sliding-
rotational and rotational cooperation of bars 1, 2 crossing in an open position is realized by:
tangs 7 situated on internal surfaces of guideline 5 and blind shaped gaps 8 in guide 6, as
shown in fig. 2.

In a closed position of the device, the reverse movement of bars 1, 2 is blocked by a blocking
mechanism. This mechanism consists of notch 9 situated on the end of guide 6 and projection
10 made in the guideline 5 cooperating with it. In one embodiment of the invention shown in fig.
3, notch 9 is made in guideline 5, whereas projection 10 constitutes a constructional fragment of
the end of guide 6 . Sliding-rotational and rotational cooperation of bars 1, 2 which cross with
each other in the open position is realized by the ends of tang 7 fastened in guide 6 which
cooperate with two through shaped gaps 8 made in the guideline 5. Moreover, variously
oriented bearings 3, 4 allow the device to rest at the same time on the spinous process of one
vertebra and the neural arch of the other vertebra. In one embodiment of the invention
ilustrated in fig. 4, shaped gaps 8 in the guideline 5 are provided with sockets 11 situated in
pairs and cooperating with two tangs 7 situated in the guide 6. Such a configuration constitutes
the mechanism blocking the sliding-rotational movement of bars 1, 2 and assures an adjustable
range of distraction with the use of only one device, without the necessity of having a full series
of dimensions. To facilitate the introduction of the tang 7, shaped gaps 8 are provided with an
input canal 12,

Preferably, the device is provided with an additional mechanism blocking the rotational
movement of bars 1, 2 in the closed position in the form of a plate 13 located in gaps 8 of the
two-arm guideline 5 and rested on the guide, as shown in fig. 4. For a better adjustment to bony
elements in various parts of vertebrae, it is preferable to apply the movable connection of at
least one bar 1 with the bearing 3. Elements of the connection may constitute a three-

dimensional joint, as in fig. 4 or a flat one, as shown in fig. 5.



the other in a guide (6), one of the bars (1,2) is provided with at least one tang (7), situated in the
corresponding shaped gap (8) of the other bar (2,1), where the shaped gap (8) is dimensioned such
so as to allow rotational movement of the tang (7) to realize rotational cooperation of bars (1,2) which
cross with each othBrihifEdbvice's open position, the device is provided RARAHEEEAHISmM blocking
rotational movement of bars (1,2) in the closed position, characterised in that the shaped gap (8) is
an elongated gap dimensioned such as to allow sliding movement of the tang (7) within the shaped
gap (8) to realize rotational-sliding cooperation of bars (1,2). 2. The device according to claim 1 is
characterized in that at least one shaped gap (8) is made in the guide (6), whereas the guideline (5) is
provided with at least one tang (7) situated in a gap (8) af the guide (6). 3. The device according to
claim 1 is characteyizedin, (i aLleashone s0aped.4ap (P4is Madhiile ek ed % madends o
tang (7) fixed in the gwae cooperate With the gap.

pin 14 passing through the one-arm guideline 5 and guide 6 constitutes the blocking

mechanism. Preferably, the device is provided with means 15 which guides band 16,
which secures the device, thanks to its fixation to bony elements, against shifting in the
patient's body. _ ‘

in one embodiment of the device illustrated in fig. 8, the bearing 4 is provided with two
incisions 17 increasing its resilience and giving the device dynamic features.

The device is equipped with scale 18 of angular arrangement of bars 1, 2 in an open
position, which provides information about the range of distraction in the closed position of
the device.



4. The device according to claim 1 is characterized in that the mechanism blocking rotational
movement of bars (1,2) in the closed position is constituted by: a notch (9) situated on the end of the
guide (6) and a projection (10) made in the guideline (5) cooperating with it . 5. The device according
to claim 1 is characterized in that the mechanism blocking rotational movement of bars (1,2) in the
closed position of the device comprises: projedtiemm@0) situated on the end of the guide (6) which
cooperates with the notch (9) made in the guideline (5). 6. The device according to claim 2 or 3 is
charactdriz&8an-meading SHERB JAETSTIRORoIRYISE wRRISHRGSE S1e bBEkSaPeREREsAS TN AYRIements
of the mechanismvhépeking rotational movement of bars (1,2) in the closed position of the device; the
tang (7) is situated, l% 1 he devie rdi laim.1.J i j the
shaped gap (8) is ﬁ?rrko%éﬁ% %{%Jﬁéd gv%e‘%%c%r i%%ﬁt%écj: alnéglﬁgéc%r@%?:ﬁ??z{eﬁg %&ﬁ%ﬁﬁ:g‘ﬂﬁ%ped gap
(8) is connected withi'the input canal (12) for introducing the tang (7). 9 The device according to claim
4 is characterized inshatibesmechanispidiieeingratatiasmtanioyendent of bars (1,2) in the closed

position of the gevérc}g cc):tggrsligtas ggigeqage (13) situated in shaped gaps (8) of the two-arm guideline (5).

one of the bars (1,2) is provided with at least one tang (7), situated in the

corresponding shaped gap (8) of the other bar (2,1), where

« the shaped gap (8) is dimensioned such so as to allow rotational movement of the
tang (7) o realize rotational cooperation of bars (1,2) which cross with each other in
the device’s open position,

« the device is provided with a mechanism blocking rotational movement of bars (1.2} in
the closed position,

e characterised in that

« the shaped gap (8) is an elongated gap dimensioned such as to allow siiding

movement of the tang (7) within the shaped gap (8) to realize rotational-sliding

cooperation of bars {1,2).

)

The device according to claim 1 is characterized in that at least one shaped gap (8) is made
in the guide (6), whereas the guideline (5) is provided with at least one tang (7) situated in a
gap (8) of the guide (6).

3. The device according to claim 1 is characterized in that at least one shaped gap (8) is made
in the guideline (5) , and ends of tang (7) fixed in the guide (8} cooperate with the gap.

4. The device according to claim 1 is characterized in that the mechanism blocking rotational
movement of bars (1,2) in the closed position is constituted by: a notch (9) situated on the end
of the guide (6) and a projection {(10) made in the guideline (5) cooperating with it .

5. The device according to claim 1 is characterized in that the mechanism blocking rotational
movement of bars (1,2) in the closed position of the device comprises: projection (10) situated
on the end of the guide (6) which cooperates with the notch (8) made in the guideline (5).

6. The device according to claim 2 or 3 is characterized in that the shaped gap (8) is provided
with at least one socket (11) constituting elements of the meachanism blocking rotational
movement of bars (1,2} in the closed position of the device; the tang (7) is situated in a
socket (11).

7. The device according 1o claim 1 is characterized in that the shaped gap (8) is through.



10. The device according to claim 1 is characterized in that the mechanism blocking movement of bars
(1,2) in the closed position of the device is provided by a pin (14). 11. The device according to claim 1
is characterized in that at least one shaped bearing (3,4) constitutes a separate element connected
Movably to the caMfR&EPIMEIY bar (1,2). 12. The device according to claim IGEBHE4EEH ed in that at
least one bearing (3,4) is provided with at least one incision (17). 13. The device according to claim 1
is characterized in that it is provided with a scale (18) indicating the range of distraction, which will be
gained in the closed position of the device. 14. The device according to claim 1 is characterized in that
bars (1,2) are provided with at least one means (15) which guides the band (16).
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8. The device according to claim 1 is characterized in that the shaped gap (8) is
connected with the input canal (12) for introducing the tang (7).

8. The device according fo claim 4 is characterized in that the mechanism blocking
rotational movement of bars (1,2) in the closed position of the device consists of a
plate (13) situated in shaped gaps (8) of the two-arm guideline (5).

10. The device according to claim 1 is characterized in that the mechanism blocking
movement of bars {1,2) in the closed position of the device is provided by a pin
(14).

11. The device according to claim 1 is characterized in that at least one shaped
bearing (3,4) constitutes a separate element connected movably to the
corresponding bar (1,2).

12. The device according to claim 1 is characterized in that at least one bearing (3,4)
is provided with at least one incision (17).

13. The device according to claim 1 Is characterized in that it is provided with a scale
(18) indicating the range of distraction, which will be gained in the closed position
of the device.

14. The device according to claim 1 is characterized in that bars (1,2) are provided
with at least one means (15) which guides the band (16).



