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BRSTERBBINET AEHEREZ IR, EEATESESLIZ 7-8cm ZHEHERXTIE5.5cm
UABEH, THhinATE. Waston BRTHEERARIAFTHHEMNITRZEEZHMRS, ER
KHEL 2 BB SRR A 3 B T LU B T R B AR N IR AR SR R 15T, TR X 251, $i5T
MER 4mm, BBETATLIR, ZFFEME R BUETERE . X EAMSIETIL A EER SRS E MRS,
FETHRBFLERR 4.2mm, XRGREFTEMILHIZTIHAHE, BREXFEREERRNHIETET
yenio

Intramedullary nailing has become increasingly popular as a treatment for long bone fractures, and
it is suitable for all fractures extending from 7-8 cm distal to the tibial plateau, to within 5.5 cm of the
distal articular surface, provided that the epiphyses are closed. The WASTON Intramedullary Fixation
System is a set of intramedullary nails which offers several advantages over existing systems. A ma-
jor advantage of the system is the ability to insert both proximal and distal locking screws accurately
and quickly without the use of X-rays, using an external mechanical targeting device. The locking
screw has a smooth shank 4 mm in diameter which penetrates the distal cortex. A locking screw of
this configuration is much stronger for a given diameter than a fully threaded screw. The locking holes
in the nail are 4.2 mm wide. The system provides secure proximal and distal locking, ensuring maxi-
mal stability, with minimal risk of screw breakage.
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15043—-001 FEAERTFIR (RE )
Nail Support Handle (Tibial)

15043—-004 S4F ( RE )
Guide Bar (Tibial)

-

15041—006 = Zagi4 (M8)
Outrigger Lokcing Screw (M8)

T

15041—311 /411
$E (04.2/05.2)
Drill Guide (@4.2 / 35.2 )

15041—420,/520
45 (94.0/05.0)
Drill Bit (34.0 / @5.0)

o

15043—-002 irumfliAE SR (RE )
Proximal Outrigger (Tibial)

e ¥

15043—005
minBERR (RE)
Distal Outrigger (Tibial)

l___

15041—-008
T BEAAF (05.0)
T-Handled Stabilizing Rod (©25.0)

~

16041-117

oL (K)
Pointed Awl (large)

15041421
BEh & BRAIE (04.0)
Drill Bit and Slide Limited Device (04.0)

15043—-003 %i%e (M12x1.5)
Outrigger Lokcing Screw (M12 X 1.5)

e S

15041-004

B EE (M6)
Locking Rod (M6)

—_—

15041—-110
RARNE== (08)
Soft Tissue Protector (D8)

\
)

15041-118,/218,/318,/418/518
BT (07 /08 /09 /010 /011)
Rigid Reamer(@7 /08 /@9 /010 /Q11)

15041-022

T BRI JR$h (05.0)
T-Drill Bit (@5.0)

21EFM Surgical Guide
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15041—123
=% (010 &.08.2)
Screw Guide (910 & 398.2)

15041-127
224 (HA6.0)
Tap (HA6.0)

-

15041-130

FTiR#F 18 (M6)
Sliding Hammer with Detachable Swing Arm (M6 )

Y
IMPLANTS

BEEBEMNET

Tibial intramedullary nail

BEERNITABRER S

15041025
HAEMTF
Stabilizing Rod

15041-028

T 2K AT (SW3.5)
Screw T-Wrench (Hex, SW3.5)

s

15041131 #T#=% (K)
Adapter for Extractor ( large)

Tibial Nail System

15041-026
MF=R (20 ~ 90mm)
Locking Screw Depth Gauge (20~90mm)

]

15041-029,/129
L BI7XAIRTF (SW2.5/SW5.0)
Screw L-Wrench (SW2.5/ SW5.0)

—

15041032

BETEULE =8 (M8 x 1 ZiE )
Locking Screw Extractor (M8 X 1, Left)



WASTON 28

M E D I C A L

BRAIERA
OPERATIVE TECHNIQUE

ARENEEBE R TN ET A%
PRE-OPERATIVE ESTIMATION OF NAIL AND LOCKING SCREW SIZE

BIEENERBEEEZENRMKE, EEERMMAEERITHRKENZARFNITE, WF
PE, TUNERMES. BIMHFRETHEENEER, AESRENEENBINTEEE,
BRI AETATRERIBE ST ER, IR RY BEEUE R 8. R X &R A 89671596 MK fEER,
KXEZRBENITER FEEREEETENMNES L 1/ BB LUENEEY. BEBASTRIMEE
RTFBHR/NY BERRE, TRWHERL, EEEHEMFES.

The surgeon should be able to gain a good estimate of the required length pre-operatively, by direct
measurement of the length of the tibia from the plateau to the medial malleolus, if necessary, using
the uninjured leg. By looking at the width of the medullary canal on the radiograph, and from the
knowledge of the weight of the patient and the severity of the fracture, the surgeon will be able to
gauge the likely diameter of the nail, and whether to use a reamed or an unreamed nail. It should be
noted that the X-ray film has magnification of 8% or 15%. A larger nail is indicated in severely com-
minuted diaphyseal fractures and in proximal third fractures to provide extra stability. In general, the
size of nail chosen will depend on the size of the bone, and the amount of reaming, if any, that the
surgeon is prepared to accept.

04
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BEEE

PREPARATION OF THE PATIENT

BUMEMIE BEE T A FE X ZAWFARK, BARBKBEXTEHZEDGELXET 90° , MRIEMMA X
ZRRRREERNREE, TUEIEFHFESHHBARENRAHESAIEME . S8 sk 2 ik it
MEMFIRE. BIKHENRBITESISMETTEA—FiEE, REEEMNHE, BIFHEM
RES| TRMATSERE 32,

Position the patient supine on a radiolucent operating table. Ensure that the knee of the injured leg
can be flexed at least 90°and x-ray visualization of the entire tibia is possible in both the AP and later-
al views. Temporary reduction and stabilization can be accomplished by manual pressure at the frac-
ture site, or by application of a sterile tourniquet or elastic bandage around the fracture. Alternatively,
reduction can be achieved by skeletal traction with Steinmann-type pin inserted through the os calcis.
At the surgeon’s discretion, the procedure can be performed on a fracture table with the leg placed in
traction.
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BRSTRANRBIEM A ENFEREATR—E%LE, £REFANN%. TR ENRESS
THEXFABEENFER TS, BESETHEEMTIIO, BERER. RIF\EENSBRNEENHE
ZHER, REFEFHEVFHEDT.

The entry point for the nail is in line with the medullary canal in the AP view, and is at the anterior edge
of the tibial plateau. The location of the entry point in relation to the tibial tubercle varies with patient
anatomy. Make a longitudinal incision over the midline of the tubercle, extending proximally. Retract the
patellar tendon laterally, or split the tendon, depending on surgeon preference and patient anatomy.

REERARRRETAR, BEMRIDEREMECRDMATEEEPL., MRTE, ARWE
FEEAL, AR, IMIEREFFLRREHME, REEHTALRCOERSTL, RSFFILFNERD
SEREBTET, IHEFILEMNRIRMINIETRETHE.

The tip of the Pointed Awl is placed at the entry point and the Image Intensifier used to confirm that this
is centered over the canal. If it is not, it is adjusted until it is satisfactory, checking the position of the
tip of the awl in the medial-lateral plane. The awl is then advanced with a rotational action towards the
medullary cavity, keeping the straight part of the handle parallel with the tibial diaphysis, so that the tip

of the awl is pointing directly down the tibial shaft.

06
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B FFFLER, A 7mm Y BESRIR RN BB SRIESSRERE T 24T, ¥ BEshANR—BEREAEN
BEZISIE, HEEy MSEERA, ARIEERRMIAER RN LA @mBERNAE—B, N
Tmm ¥ BESAFFEE, DI 1.0mm BT, EELTEBAITERX Imm 2B, BEYHE
BEBERARES T, RIERFTZRETNT BEEBITENL,

The awl is removed, and at this point it is useful to confirm that the medullary canal has been opened,
using the 7 mm Rigid Reamer, which is gently pushed down into the medullary canal. The introduction
of the Rigid Reamer should be stopped as soon as resistance is felt. With the Rigid Reamer in place,
the Image Intensifier should now be used to confirm alignment in both planes. starting with the 7.5mm
reamer. the reaming should be continued in 1.0mm increments, up to a width 1mm greater than the
nail diameter. Reaming past the isthmus is generally sufficient except in the case of a distal fracture,
where reaming should be extended beyond the fracture line.

RLZREREY BEh A R RRREEE R, AEXE R b5k BEREIEEDR.

It should be emphasized that the Rigid Reamers are not designed to ream cortical bone, and no at-
tempt should be made to ream the isthmus with these instruments.

07
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YRR ATEREEFOEY BHART—HAEME, NMRREY, HEYWHELILFEE, RAY
RESHS B HIEE, AXBATHRHY BB EHIAREE. EERRENFRFEATEEEZR
HiE. MRYMHLFEE, VHEBNARIRFIEY, MEZK LY BEsh, RASTIERNMAERIEEL
A, REYERR, BESERANRRBREMOIRFRAY BELL. SRARERSBY BT
HUEER T BEXT B FIERLA LR 7= & P E ARG

Steady pressure should be exerted while reaming and a check should be made that the reamer is
advancing at all times. Excessive pressure, or a reamer that is not advancing, may indicate that the
reaming head has become clogged with bone debris. It is very important in these cases to remove the
reamer and clean the head. In young patients with hard bone this may be necessary more than once.
If the reamer will not pass easily in spite of cleaning the head, it should be removed, and the previous
size inserted, and passed slowly up and down the canal twice. A check should also be made to ensure
that the reaming heads are being used in the correct order. A reamer that is not advancing for any rea-
son may cause significant thermal damage to bone and soft tissues.
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ENBERT
NAIL INSERTION

1 REREMET
REAMED NAIL

ERGERKEMERMBENST, BRRIBREBATH, HEFrBERNITREEFME,

A nail of correct diameter and length is now selected. The Locking Rod is inserted into the
back of the Nail Support Handle and the chosen nail into the nail support.

BENBERST (£5)
NAIL INSERTION (CONTINUED)

WRERNFTREGEERIGE, FHHA SW5 RERFREE BRBRKTABRITHEE. HAERT
ZAERERNSTHSARIERMZRHNILEEXN, XRFEEEE. AWIXS, FREFRY "
PR M ERGET IRBSHRREFRL.

The nail must be rotated until it seats into the correct position and the Locking Rod is then firmly tight-
ened into the nail, completing this with the SW 5 Wrench. Before the nail is inserted, it is important
to check alignment of the distal and proximal holes in the nail and the Guide Bar. In order to do this,
the Guide Bar is mounted on to the handle following the procedures described below under “Distal
Locking”and “Proximal Locking’pages.

n_u
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EABERET (2E)
NAIL INSERTION (CONTINUED)

EHRIEEREAT, EFHRENITIIRSHRTERENSERE. BENTRAZRETR, B
EFH. BASTEOLMBEES. IRPBEASTEANZEHRE. BEMKAET, TUEFHANE
MET |, ERERETERLERN.

EE: SAFLAENSIETRIENH S5t .

The nail is now manually inserted over the Guide Wire into the medullary canal as far as possible, un-
der image intensification. The nail is advanced into the distal fragment until the step on the nail support
is flush with the surface of the bone. This indicates that the nail has been inserted to the correct depth.
Ideally, the nail should be inserted by hand, but gentle tapping may be necessary.
Note: Remove the Guide wira nrinr ta Arillina hnlae and incart tha | arkinn Qerawyg,

BITAR LSRR ERRBENER, FAFTEREFENBEERGIEY., SIHETUETRERNHRE
HBENSTIRAEMAMMAE., UBRSTIIEREMEASE S—10mm AE., MRAREFEN, ¥ HEEES
i 1.0mm, MRNAES, MEIZHRAERN—SHBENSTEN.,

The Sliding Hammer maybe attached to the end of the nail Locking Rod, and it must be tightened fully
to avoid damage to the thread. The nail can then be inserted into the correct position by gentle ham-
mering. Ideally, the proximal end of the nail is recessed in the bone by 5-10mm. If the nail will not ad-
vance, the bone should be reamed an additional 1.0 mm. If this is unacceptable, a smaller diameter nail
should be inserted.

AR BRITAKUSRE, ARERI\GRIEREREE.,

Note: After the Sliding Hammer has been removed, a check should be made to ensure that
the Locking Rod is tightened firmly.

10
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% 8mm  9mm BERSTAIFARA A R B FEY BERERNST —HEREITE, WRAWT, BERTHEER
HZ 9mm BIBEAET. BEEASTEINOBABHERE, £ X KRKETRFRERNSTRTHIRBEN .,
—MRBFERR ERARERITNLHBTREN, BERARESR,

It is always preferable to use a 9 mm nail if possible. The 8 mm or 9 mm nail is locked firmly to the
Nail Support Handle with the Locking Rod as for the reamed nail. It is then inserted through the entry
portal into the medullary canal, and advanced manually as far as possible, using X-ray control. It will
normally be necessary to attach the Sliding Hammer, as described above, to complete the insertion,
hammering as gently as possible.

BIERIELIBARBEANSTHRESMERET -8, NBEFEFTRR, NRMEREENFTHAREET
jifr, FERTHFIDERFELERNCE. AURBATNINRETREENERE. XHBERE
ZOAIKFRBENET, ABAOMNAR. MRBASTHARGERN, MARERH, FHXKR, EEE
BN—SHIBEMNET, FEY BE,

Care should be taken to ensure that the nail remains parallel to the tibial diaphysis, to avoid perfora-
tion of the cortex. If the nail will not pass in spite of hammering, the situation should be carefully re-
viewed with the Image Intensifier. The tip of the nail may be striking the posterior cortex. In this case
the nail should be removed by reverse hammering, and the direction of the entry portal adjusted. If
the nail will not pass, but the direction seems to be correct, it should again be removed, and consider-
ation given to using a smaller nail, or to reaming.

BRTEANE, FEEE X LRNEMABENITETERBNIRSE. TREARBINEIRR
SERTRSHAREESSE, FHbeMEt, FilinmH% e R sEME T BRX THEERZ
BEIIERLYIE, MRZXMAETEYIE, HEHWMEERITHSE, XMHEHILRTHRTE, XA,
BEKENERE L&t FAHREE.

At the end of insertion, the fracture site should be checked by X-ray to see whether nail insertion has
caused any distraction of the fragments. Distraction at the fracture site for any length of time may
be associated with compartment syndrome, and must be avoided. If at all possible, any distraction
should be corrected now by compression between heel and knee. If full correction is not achieved at
this time, it can be affected following distal locking, which in this case must be done first. It is also im-
portant at this stage to check for axial reduction in the sagittal and coronal (frontal) planes.
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RAREEERS, TUABEH#EFELTRIZRHHRE. %, NRENRFERFIERNENHEE
BEAREREN, Bk ERSiE.

It is generally recommended that distal locking is performed first, because it is potentially more difficult.
In very proximal or unstable fractures, however, it may be preferable to carryout proximal locking first.

HEARETFROAIEREL, HSHEMBRITRKEMENZES FRSHNEE—, iT5
ElZE. FESF L NS M REASTKEMFROFTAIINE, THHETEEEDKE EAAMEN.
HBOBER, EAMRRKRGRERZHBITRATAK, EEREMSMUIBNGIET, X, ZiHTRM
ZETIMU, BETAMBERIEEN, ESRIMERIAMNE—FE.

The Guide Bar is placed on between the handle, moved downwards until the number corresponding to
the nail length is at the level of the front of the handle, and locked firmly into place. Note that there is
on arrow for the tip of the Bar Locking Screw corresponding to each nail length. A retaining ball in the
handle makes finding the correct position of the Guide Bar easily. The distal locking screws are inserted
in the frontal plane, normally from the medial side. On rare occasions, because of skin damage medi-
ally, or because of the configuration of a distal fracture, the surgeon may wish to insert the screws from
the lateral side. In this case the Distal Outrigger is placed on the lateral side, and the nail is rotated so
that the locking screws will pass anterior to the fibula. The procedure for distal locking is then identical
to that for the more usual medial approach.
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ZimeiE (£)
DISTAL LOCKING (CONTINUED)

WIERE RLRESH EERMTREEBMATENEN, EETEBANZRSR, EA8I0. 8
TREMAERFIE BV S IREFERESL.

The Distal Outrigger is mounted on the Guide Bar so that it lies on the correct side of the tibia, and
the Screw Guides are inserted into the Outrigger, but no incision is made as yet. The system is first
stabilized in exact alignment, utilizing the Stabilizing Rod.

FEE oS ANZRZRFRPEMNIL, AFEHEETARKLEENO, EREREEWMENERR,
FERBFERITEMNRAMMNERERARE G, HHEE o5 MAZMRRKIBERTT, FREERE
BEIAKIPR, A o5 BRI T RRFLERE. WA o5 MERSCAET R LSSH T, €8
HAETHAEBERLITIEMEZRECAAEN, BA SHEHITF LERRBERNITES, UL B,
R o5 FERSEERILNER, EEMINFRERARFRMEIENTT, @ERITERTRSE, BTl
HERE, BEUH TR,

A Drill Guide (@5) is inserted into the holes in the Distal Outrigger Locking Screw . An incision is made
in the skin directly beneath it, and the anterior tibial cortex exposed by blunt dissection using the Ob-
turator, taking care to deflect the tendon of Tibialis Anterior laterally to avoid damage to it or to the
neurovascular bundle. The Drill Guide (25) is advanced until its tip is engaged in the tibia, and stabi-
lized on the center of the tibial crest. A 4 mm Drill Bit is now used to drill the anterior cortex only. The
Drill Bit is removed. A Pin(¢p4) can also be used to drill a recess on the tibial cortex before using Drill
Bit to increase its stability.
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mimE (£2)
DISTAL LOCKING (CONTINUED)

X 05 SAE, AEMMINZHZREMILEN, SEMAZBENERITTES, BIR%R, F5#
EFRFEMAAERFER, AR "W BFANE, XRERIZEGREMLEELT.

Remove the @5 drill guide and fix the stabilizing rod in an exact position according to the diameter of
the nail. Clip the guide bar gently so that its forks engage the two recesses in the stabilizing rod.

FIEETE (010/08) BN 08 RIBAR S BEHR/MARKIBAIENIO, HUESBRBERR, EEERE
URTIEENS R G IME A, R, MBEFIMINE, EETRBSFRBIBRAAERERR
SRMIESR SRR RRIRGARIMME . BESTERETRER.

An incision is now made beneath each Screw Guide (28/210), and the cortex exposed in each incision
by blunt dissection, taking care to avoid entrapment of, or damage to, the neurovascular structures.
Similarly, if the approach is from the lateral side, the surgeon must ensure that the tendons and vessels
are not damaged during the locking procedure, by careful soft tissue dissection down to the bone. The
Screw Guides are then advanced until they are in contact with the cortex.

14
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ZimeiE (£8)
DISTAL LOCKING (CONTINUED)

BN 4. ORINEE, MERRE, £/ 040 0ESE, BHMAERESLIAR. KEEFEA
o4 . 2558, IREE, EFFRETLE, BREBHERKRIEETRER,

The Drill Stop is attached to the Drill Bit at the proximal end. The Drill Bit is introduced into the Drill
Guide (g4.2), down to the bone, before the drill is started, and gently pressed to engage the tip in the

)

cortex.

EETRMEFEMMTER, EHIRENNERERELEHETL. BHEHRUEZEEE
(g4.2) TER 7—10mm AbFE15E , MREESHFLZFEXNMB KB, BEREIE TR IER A MAEALR,
WiR M —F AT BT BRI T %

The assistant maintains constant contact between the tip of the Stabilizing Rod and the nail through-
out this procedure, if necessary, by applying gentle pressure. The Drill Guide(g4.2) is inserted into
one of the Screw Guides and gently tapped to engage the tip in the cortex. The surgeon continues to
hold the the Drill Guide (¢8/@4) with one hand until the first cortex has been drilled.
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B BSEFNEEE (04.2), WIBSTREMBNIEITE, FEBENSTIZME KRR, B5TRBEHTUE
EEST. ERTRURBASTZENGCE, TRREHEANSHAR RGBSR RIELEHME, XHFE
STREM AT IARIE SR ETERIXHL,

The Dirill Bit is removed with the Drill Guide (24.2). The Graduated Angled Trocar is now inserted into
the Screw Guide, so that it passes through the nail, and engages the far cortex. This trocar should now
have stabilized the position of the Guide Bar and Outrigger in relation to the nail, and its position can be
confirmed by manipulation or with the Image Intensifier. Now that Screw Guide alignment is maintained
by this trocar.

IERREISTAC B (STIRTIAR EARST SR AUREES ) WT LUR T I 8 B9 37 tH S5 B R B $A YK BE 0 Smm SRHERE
BHERRIRKEZBRAT. IS TERNISTRKE. 2R —FTHERNAZE, RRANRRZ
RIRIRR A ERBEDETRKE,

The appropriate locking screw length, from the top of the screw head to its tip, is determined by mea-
suring the amount of drill bit protruding from the Drill Guide (¢8/¢4), and then add 5mm to it. The

tapered tip of the Drill Bit should be ignored in this measurement. A screw of the correct length is re-
served. An alternative method of screw measurement using the Depth Gauge is described below.

s |

DRSNS
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BESRAEERMERSNEE, SRFRNEAREITE - MTIL, FNBEE T
K.

The Drill Stop is now replaced at the proximal end of the Drill Bit. The second locking hole is now
drilled, using exactly the same technique. The length of the second locking screw is determined.

RBIBSTLHEMNBIERTIEN B RRNEL, ELEF EF—NINEIIRE, RPRLIRE
CEREBMEHSTHRBLKE. BEBRITLE, AR ARRTFHEERERNZITHNSE — 112
18, RERBESTHAN, EBQURETREAL., TR ARTF EHRMIRE, SBSTHIRRZA
*TlEn:Fﬂ?%TEH’JIﬁ*BB 10mm, ISR BT AT ZITSH BT ARIRT, RALRRFIZY

BER. REMIRMNEHTHABIRTF, TUREFR, EENART LAFRCTIRETERERFE,
ﬁ?ﬁ”‘-—ﬁ%‘y‘iﬂ%éﬁiw EEIRNRAEREITE UM IR E R BB,

The Tap is inserted into the Screw Guide to tap the proximal cortex. There have one circular marks
on the Screw Tap according to the length of a locking screw’s thread. The Screw Tap is removed. A
locking screw of correct length is now inserted into the second Screw Guide, and pushed through
the bone with the Hex Screwdriver, until its thread engages the cortex. Note that there is a circular
mark on the Screwdriver Shaft. This mark will be 6-10 mm above the top of the Screw Guide when
the locking screw has been pushed in sufficiently. There is no point in turning the Screwdriver until
this position is reached, because there will be no thread in contact with the bone. The Screwdriver is
now turned steadily clockwise, exerting gentle pressure, until the mark on the shaft of the Screwdriver
reaches the top of the Screw Guide. One more complete turn should then be made to tighten the
screw fully. It is important not to continue turning after this position is reached, because the thread in
the bone may be stripped.
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DISTAL LOCKING (CONTINUED)

EUHERSTREF . ARBEMNAFEITASE DT mRHET. BRIBTER, NASRTR, BIRRE
BRIE X LA RNENFERBETRIMEBETELHFIRANLT, URBATREMLIEERR. F
BRIz 37 ZRANE (LT .

Remove the Graduated Angled Trocar form the first screw Guide. The same technique is followed for
insertion of the second distal locking screw, after which both Screw Guides are removed by loosening
the Clamp Locking Nut. A check should now be carried out with the Image Intensifier or radiograph to
confirm that both locking screws have passed through the nail and to confirm that the reduction has
been maintained. The Distal Outrigger and the Stabilizing Rod are now removed.

18
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IHESIETIRKER S —M77E — FI AR
ALTERNATIVE METHOD OF ESTIMATING LOCKINGSCREW LENGTH USING THE DEPTH GAUGE

WRAHEMEDSTHERKE, TIERAWIEHILEEEHNNEE, ERNIMBEEZRETX
MR, THRTRAEZERANRR: EEEXEREREAEHNGE, DRRESAE. T
MRBORIPE, BURS[EHRBNZESTEFENME LR, BEDAEAEENE R RAIRE,
PIERERIKERATIAERSTENBEmEH. XHURFIAESS WASTON HIRZEFIRBHENST,
E A RIS ERS TRITEMEEKE.

If there is any doubt about the correct locking screw length, either in respect of the measurement ob-
tained after drilling, or because the surgeon omitted this step, the locking screw Depth Gauge may be
used as follows: the surgeon should first check that the screw guide is positioned so that it is touching
the bone. The Depth Gauge cover is then unscrewed and removed. The hooked end is inserted down
the Screw Guide and through the bone. It is then drawn back so that the hook engages the outer
surface of the far cortex. The correct length of screw can now be read at the top of the Screw Guide.
This Depth Gauge is only suitable for use with WASTON Tibial and Femoral Nails, since its accuracy
depends on a fixed length of Screw Guide.
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LOCKING SCREW REPLACEMENT

MREFAIES, TRAMEERELRDTT, FEABIPTRLRT, REFREEET BN
FTERH" #BSMRIE.

If a locking screw should need replacing for any reason during the course of the operation, the Locking
Screw Extractor should be used, as described in the section on Nail Removal at the end of this manual.

20
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REBHRESS
CHECK FOR FRACTURE DISTRACTION

HEIRSERT, LAFARERTNENREFEEMIERA. WREE, TLURRMRGZ
BTG 220 R ERE, BEEDEMMERENER. B9 HHE 25K EFETihE
EFEBM, X—RIFEEE. ENTHSEHREESSELETTTRATS,

Before proximal locking is carried out, the fracture should be screened to check for any distraction.
If this is present, the Sliding Hammer can be reattached to the Locking Rod as described previ-
ously. The fracture gap can then be closed by gentle reverse hammering, after which the hammer is
removed. It is very important to avoid completing the locking of the nail with the fracture distracted.
There is an association between fracture distraction, and delayed union or compartment syndrome.
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PROXIMAL LOCKING

SEESTHRMST, BIRXRLREFHL, ANRMRTEFEMEKRYIO. EEON,
EEYRINEBTERMATE, MUERE—XKREBTHNEMER. ERITEXARNEKLED,
HMIBERARERRERER, BETEMERERRFFHEFRIZEE. THRMABETIL.

Remove the Guide Bar locking screw and the bar The Proximal Outrigger is mounted on the handle,
and two Screw Guides inserted into the guide seats to locate the sites for the incisions. Before making
the incisions, the surgeon should carry out a final check for reduction of the fracture, remembering the
possibility of distraction. An incision is made beneath each Screw Guide, and the tibial cortex exposed
in each case by blunt dissection. The Screw Guides are advanced down to the cortex and locked in po-
sition with the Clamp Locking Nuts. The medial hole is drilled first.

22
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PROXIMAL LOCKING (CONTINUED)

HBHE (010/08) MARMAIRSTE, BRVEHENRZETER. BHA 04.2 ATHE, HE
EBAHEZE, FHRHEINEEESRIRKEIETRREE. L MNRSTRET, RLMERE.
BEIMURISSETIL, ENSEKERIBET, EMERRAMEZ, BB, BUHBSTREN, AR
BARBENAMEI 5T,

A Drill Guide (28/94) is inserted into the medial Screw Guide, and tapped gently to engage its tip in
the cortex. Then, insert the @4.2 Drill Guide. The Drill Bit is introduced down to the bone, and pressed
against the cortex to fix the tip before drilling begins. The Graduated Angled Trocar is inserted after
this hole is drilled, and final alignment confirmed. The lateral hole is now drilled, the screw length de-
termined, the proximal cortex tapped and the screw inserted. The Graduated Angled Trocar is then
removed, and the medial screw inserted using the same technique.

RAKE
Final Check

REREWABHEMHE, NNMYSTERBBERUAYE, BITIMBERRFREFE, METRR
PO PN 25 HH Xt OB B B

A final check is now made to confirm that fracture reduction is satisfactory, and that all four locking
screws are correctly inserted through the nail, the screw heads flush with the bone, and the distal
ends just protruding beyond the second cortex.
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REMOVAL OF THE JIG ASSEMBLY AND CLOSURE

FEREIRSIIR, TS SR, BUTSH. A SW5 imRIRF ek /LB B RS, HFRBRFR,
RRIBRNFRFRE, BERTARRTFHIEEANENITES. BXERITAALNGOEERAS
SlimkE. MAVIOKREMZREES. MESHGOUIEMMAR. 5IREE 24-48 /IHFHER,

The Proximal Outrigger is removed, the Guide Bar Locking Screw loosened, and the Guide Bar re-
moved. At this stage, the Handle is removed after loosening the Locking Rod a few turns with the SW 5
Wrench. Once the Locking Rod and the Handle have been removed, a Nail End Cap is placed over the
end of the nail. The nail end cap is screwed tight with the Hex Screwdriver. Closed suction drainage is
advised for the insertion wound. All incisions should be sutured in layers in the usual way. Firm dress-
ings should be applied to prevent hematoma formation. The drainage is removed after 24-48 hours.
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EREARGHRETRES, EEREBRXTAFHMRR 2R, SRERHH, SIREEKR
B, BEREXTAUBHES. FTFREMEH, RATURHGE, ZMENHES 4 ATERE.
XMFARERER, KTREMIEN, £H/E6AMSHE, HEMEMHAEE, TE2RAEREE
AESHEMETFNE. X TFEEMREERHA, Winquist—Hansen VIV R, SRAIMEIEE
RIPFREFIRHE, WRENBERNITERZR 8mm & Smm, AAEEFINASETHERE.

The patient is mobilized on crutches immediately, but the knee is rested in an immobilizer for 1-2
days. Dressings are changed daily, and, after the drain has been removed, the knee may be mobi-
lized freely. With a stable fracture, a patient may weightbear as able, increasing to full weightbearing
by 4 weeks. If the fracture is unstable, toe touch weightbearing is permitted immediately, with gradu-
ally increasing partial weightbearing over the next 6 weeks. Full weightbearing is only advised once
there is some continuity of callus across the fracture site. Fractures with severe comminution, of Win-
quist-Hansen types IV and V, should be supported before weightbearing with an external brace, if an
8 mm or 9 mm nail has been used, until the fracture is healed.
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Dynamization, by removal of one pair of locking screws, is not recommended as part of the standard
technique. However, should there be no callus formation at 12 weeks, removal of the pair of screws
furthest from the fracture site is advised, provided that the fracture is stable. If the fracture is unstable,
exchange nailing with a larger reamed nail should be considered. The surgeon should try to avoid con-
tinued fixation with an 8 or 9 mm nail if delayed union is present. In this situation, exchange nailing with
a larger diameter cannulated nail is preferable. If the fracture site looks atrophic, further local measures
to encourage union may be needed.
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RESUMPTION OF NORMAL ACTIVITY

MRBERBENGTHRENENRETLHE, ERETFE. RALRSHERTURERE TIF;
MRBENEERNFE, RESREERNRNEY, ERHFRERTESHNALTRETE, &
BRRODTFEMHEE6TA.

Patients employed in light work or in an office may resume their job as soon as they are fully com-
fortable, assuming that the state of the soft tissues is satisfactory. Patients in work that is heavy or
involves potentially dangerous situations should not be allowed back before the bone is radiologically

united, and this is rarely less than six months after the injury.
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NAIL REMOVAL

BRSTHERHBEED 18-24 1A, ARMFILESINCETS. —RkiR, BRTENES
FE6NRABHMRESAE. MAKMEEH. BAE. BEREANBESARATR. XERHIBEHITE
DEED 24 MRABA B, E—MMI0O, ERBASTER. STREBER—LHESTRILERN,
RBIESTARIRFEHEE, HEHB[FRITABRSTERHITRE. NP REIZEEH ST TR
FARG L BE M £T B fR 4 .

Nail removal may normally be carried out after 18-24 months provided that there is radiological evi-
dence of union. Union may be expected to occur after 6 months with nailing procedures in the tibia. The
situation may be different in open fractures, nonunions or corrective osteotomies. In such cases the nail
should be left in situ for a minimum of 24 months. The proximal end of the nail is exposed through a
small incision. It may be necessary to clear some new bone from the end of the nail. The nail end cap is
removed with the Hex Screwdriver, and the Screw Adapter is screwed on to the nail, and tightened firm-
ly. This should be accomplished prior to the removal of the proximal locking screws to prevent the nail
from deflecting posteriorly.
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DAEMEHAESET. S9TRASWREEFEZMHA (BE5RH, BRSTIE, UERDH
BRATEETIREARER) , TURBTRTEERBBITRGURT RN : BERETELERF TUESET
KED, FEFER T, BIETAARING LRIRG R REEY, FILAEBNIRP LIS ST B
STIRQUIRF . SF—RBIBIRFMYPETAIMPENME, BEITIHIRF AT IAESSTHRGE N T RiEH . 12y
BAEMRHBRER, MZxERERKRESET. ATFRERLHERTH, RETHELEN. MiZlR
177 EAERRAR FRHETAIRTF LT, ZFBEEN A EHER . XA HFIUESSTTRR T e R 2.

The locking screws are now all removed. When locking screws require to be removed for any rea-
son, (e.g. nail dynamization or extraction, or in the occasional case where the length of the chosen
locking screw is incorrect), this maybe accomplished using the Locking Screw Extractor as follows:
the Extractor is inserted down to the head of the screw, and is turned counterclockwise. The thread
on the outside of the locking screw head is a verse thread, so it is necessary to turn the Extractor
counterclockwise throughout this procedure. The first turns lock the extractor to the screw head, and
further turns will release the screw thread from the bone. Once the thread has been disengaged from
the cortex, the screw should be pulled out directly. Further turns at this point will achieve nothing, as
no thread remains in the bone. Note that the locking screw is then disengaged from the extractor by
turning the latter clockwise, which is the opposite direction to normal. It may be necessary to grip the
smooth shaft of the screw with forceps during this procedure.

BRSTATLEEMUER HERFREER N, SEEFTAKHRELHFFRERDREKH .

The nail is then removed, either by manual traction on the Screw Adapter, or by reverse hammering,
after screwing the Sliding Hammer on to the proximal end of the adapter.
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MRS BB FR Product Name e
Product No. Qty
15043—001 AT ( RE ) Nail Support Handle (Tibial) 1
15043—002 IR AR (RE ) Proximal Outrigger (Tibial) 1
15043—003 i (M12) Outrigger Lokcing Screw (M12) 1
15043—004 S (BRE) Guide Bar (Tibial) 1
15043—005 AR (RS ) Distal Outrigger (Tibial) 1
15041—-004 B XiEiE (M6) Locking Rod (M6) 1
15041—-006 X ZEHE (M8) Outrigger Lokcing Screw (M8) 1
15041—-008 T BIEAIFT (95.0) T-Handled Stabilizing Rod (95.0) 1
15041—-110 RN EE (08) Soft Tissue Protector (38) 1

15041-311/411 fHE (04.2/05.2) Drill Guide (04.2 / ©5.2) &1
15041117 FFLEE (K) Pointed Awl (Large) 1
16041-118/218/318/418/518  BEREZ& J] (@7/@8/@9/@10/011) T-Rigid Reamer (07 / @8 / @9 / @10/ @11) &K 1
15041-420/520 &%k (04.0/05.0) Drill Bit (94.0 /@5.0) &1
15041—421 Bk QPR IE (04.0) Drill Bit and Slide Limited Device (34.0) 1
15041—022 T BRI JE 4L (95.0) T-Drill Bit (95.0) 1
15041—-123 £ (010/08.2) Screw Guide (910 / @8.2) 2
15041-025 B ATEAFT Stabilizing Rod 1
15041-026 JE2E (20 ~ 90mm) Locking Screw Depth Gauge (20~90mm) 1
15041—127 205 (HAB.0) Tap (HA6.0) 1
15041-028 T B SAEIRTF (SW3.5) Screw T-Wrench (Hex,SW3.5) 1
15041—-029,/129 L B fBIRE (SW2.5/SW5.0) Screw L-Wrench (Hex, SW2.5/SW5.0) & 1
15041-130 FT3ka8FHH (M6) Sliding Hammer with Detachable Swing Arm (M6) 1
15041—131 Tz (K) Adapter for Extractor (Large) 1
15041-032 SETELH #8 (M8 £5E ) Locking Screw Extractor (M8 X 1, Left) 1

15043—-000 BWE Instrument Case 1E
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