
Closing the tibial wedge causes the tibial plateau to rotate cranially

which serves to hold the tibial crest in its new advanced location. If it is

difficult to completely close the wedge it may be necessary to re-cut the

apex of the wedge near the locating hole. 

Once the wedge ostectomy has been closed, the plate is rechecked and

any necessary moulding adjustments are made. The plate is then fixed

to the bone using cortical screws using standard AO techniques.

Cancellous screws can be used in the most proximal two holes without

prior tapping if the cortices are very thin ( eg in older German shepherd

dogs).  The load guide can be used to apply axial compression. 

Cancellous bone harvested from the resected wedge is used as a bone

graft and placed into the triangular space left caudal to the tibial crest.

Following wound lavage, the fascia and the rest of the joint are closed

with monofilament absorbable sutures (eg PDS).  Bupivicaine

(Marcain, 2mg/kg) or a mixture of bupivicaine and morphine

(0.1mg/kg) can be injected into the stifle joint and beneath the crural

fascia at this time.

If tibial crest (TC) fragment fractures at its distal hinge point, then the

TC is stabilized using a single K-wire and a tension band wire passed in

a fig-8 pattern between 1.5mm diameter holes drilled about 10mm

proximal and distal to the fracture.  In most cases, stable TCO fractures

will be adequately stabilized by closing the surrounding soft tissues.

The remaining soft tissues are closed in a routine fashion.  Post-

operative films should be taken to assess bone alignment and implant

position.  A RJB is applied for 3-5 days post-operatively.

TTO Post-operative Care Instructions

Medications

The following medications are suggested:

A NSAID (e.g. carprofen, meloxicam, firocoxib) is used for a minimum

of 7 days.

Oral antibiotics (e.g. cephalosporins, clavulonate-amoxicillin) are used

for 5 days.

Pentosan polysuphate injections (eg Cartrophen-Vet, Pentarthron)

starting at around 7 days post-operatively and subsequent injections are

given weekly for 4 weeks.

Exercise

Enforced rest is required for the first 6 weeks following TTO surgery.

This means the dog should be confined to a small room or run for the

duration of this period.  The only exercise allowed is short-duration (15

minutes maximum), slow walks on a leash for toileting purposes.

Walking up and down flights of stairs, jumping up, or any uncontrolled

activity must be avoided. Take care to avoid slipping when walking on

wet or smooth surfaces.  An old towel can be used as a hind-quarter

sling if it is placed underneath the abdomen. 

Physiotherapy:

Postoperatively, physiotherapy in the form of passive range-of-motion

exercises can be performed after RJB removal.  Ideally, all joints of the

affected limb should receive physiotherapy 2 to 3 times a day but

instruct clients to concentrate mainly on the stifle joint if time is short.

During each session, a minimum of 10 flexions and extensions should

be performed on each joint.  After flexion and extension of the

individual joints, the entire limb should be cycled through its full, pain-

free range-of-motion 10 times.  It is very important never to force the

joints or cause pain, but gently manoeuvre the limb through a range-of-

motion that is well tolerated.

Longer-term follow-up and care:

At around 6 weeks post-operatively a radiograph of the stifle to assess

the progress of healing are recommended. All going well, controlled

exercise on a leash may begin at this time. Leash walks should be

minimal at first (15 to 20 minutes twice daily), and then gradually

increased after 8 weeks post-operatively. 

Sit/stand exercises should also begin around 6 weeks post-operatively.

This can be achieved during leash walking by commanding the dog

to”sit” and just before the dog assumesthe sitting position, the

command to "walk-on" is given.  This routine is repeated 10 or more

times every walk and has the effect of building the quadriceps muscle

mass, which is very important in rehabilitation following cruciate

ligament repair.  There should be no unsupervised exercise, and running

and jumping should be avoided during the 6 to 12 week post-operative

period. Between 8 and 12 weeks, exercise can be increased slowly to 30

to 40minutes twice daily. Deep-water swimming for 10 to 15 minutes

several times a week, if possible, is excellent therapy at this stage.  

By 12 to 16 weeks the patient should

have returned to near normal activity.

However, there is a large variation in

how quickly individuals return to full

function following TTO surgery.

PLATING THE
OSTEOTOMY

Special thanks to Warrick Bruce
and Geoff Robins for preparing

this guide.
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New TTO Instrumentation

TTO Starter Kits

TTO AND TPLO BY WEDGE OSTEOTOMY PLATES

TPLO202026 2.0mm DCP 26mm overall length £26.00

TPLO242434 2.4mm DCP 34mm overall length £31.00

TPLO272739 2.7mm DCP 39mm overall length £31.00

TPLO273539 2.7/3.5 DCP 39mm overall length
Allows use of 3.5 cancellous screw in head £31.00

TPLO273545 2.7/3.5 DCP 45mm overall length
2.5mm thick £35.00

TPLO353555 3.5mm DCP 55mm overall length £45.00

TPLO353557 3.5mm DCP 57mm overall length Heavy Duty £45.00

TPLO353562 3.5mm DCP 62mm overall length £45.00

TPLO353577 3.5mm DCP 77mm overall length xtra shaft hole £45.00

TPLO353577X 3.5mm DCP 77mm overall length £45.00

TPLO353579 3.5mm DCP 79mm overall length Heavy Duty £47.00

TPLO354579 3.5/4.5 DCP 79mm overall length Heavy Duty
Allows 4.5 screws in head £47.00

TPLO 79mm overall length, Heavy Duty 
35456579 Allows 4.5/6.5 screws in head £52.00

TPLO 4.5mm DCP 90mm overall length
45659030 Will accept 6.5 cancellous screws in head

3.0mm thick £87.50

TPLO 4.5mm DCP 90mm overall length
45659045 Will accept 6.5 cancellous screws in head

4.5mm thick £87.50

TPLOO Angle Finder & Plate Overlay £FOC

IMPROVED TTO BY WARRICK BRUCE

TTO011 Improved Combination Osteometer/Sawguide £230.00

TTO014 ‘Clasper’ £350.00

TTO002 Wedgie segment manipulator £80.00

PRE CONTOURED TTO PLATES

TPLO353555PCR 3.5 mm Plate 55mm overall length Right £54.00

TPLO353555PCL 3.5 mm Plate 55mm overall length Left £54.00

TPLO353557PCR 3.5 mm Plate 57mm overall length Right £54.00

TPLO353557PCL 3.5 mm Plate 57mm overall length. Left £54.00

TPLO353579PCR 3.5 mm Plate 79mm overall length Right £56.00

TPLO353579PCL 3.5 mm Plate 79mm overall length Left £56.00

TTO STARTER KITS

TTOBKIT TTO Starter Set Basic £825.00

TTOAKIT TTO Starter Set Enhanced £1,200.00

TTOBKITPOW TTO Starter Set Basic plus MultiSaw kit £1,300.00

TTOAKITPOW TTO Starter Set Enhanced plus MultiSaw kit £1,650.00

Warrick Bruce has designed two new instruments to make the TTO

procedure easier and to eliminate some of the practical difficulties

encountered using the original instrumentation. 

The new combined osteometer and saw guide interlock to become a

single instrument which is much easier to manage than the original two

separate instruments. The thumbscrew locks the osteometer onto the

saw guide for secure accurate osteotomies. The osteometer still has

holes for fixation to the tibia using 1.6 arthrodesis wires.

Alternatively Warrick’s second new instrument ‘the Clasper’ may be

used to lock the osteometer onto the tibia prior to cutting. The ‘Clasper’

has an additional role in that it is used to replace the kern bone holders

in the original technique. The ‘Clasper’ grasps the tibia crest prior to

closure and incorporates location holes for the very large fragment

forceps to lock into.

The ‘wedgie’, used for manipulating the three osteotomies remains

unchanged.

TTO Plates

TTO Basic Starter Set

plus Multisaw Kit

TTO Basic Instrument Set

Very Large Fragment Forceps

Tissue Protector 2.0mm

10 TTO plates (common sizes)

Arthrodesis wire (1.6 x 10)

MultiSaw Surgical Kit

2 x Sagittal Saw Blades

TTO DVD/Step by Step Guide

Plate Overlay Acetate

An enhanced kit with the Improved TTO Osteometer and the new

Clasper is also available. Both kits are available with or without the

MultiSaw Surgical Kit. All starter kits are discounted by at least 10%

compared to the component price.

The standard TTO plate is a cloverleaf TPLO plate. Being positioned over

the caudal 2/3 of the tibia the plate selected is typically a little smaller than

is the case with a wedge TPLO. Use the free plate overlay for the final

selection. Remember the profiles are actual size. Thicker plates are harder

to contour and a selection of pre-contoured plates is available.

Case Warrick Bruce

TTO KIT

TTO008 Basic TTO Instruments (3 items) kit price £205.00

TTO006 Basic Osteometer £80.00

TTO004 Saw Cutting Guide (Standard 62mm) £80.00

TTO002 Wedgie segment manipulator £80.00

TTO004L Saw Cutting Guide (Long 76mm) £80.00

DVDALL DVD Illustrating the procedure £FOC

BRTTO TTO Step by Step Guide £FOC

The original instrumentation

is very functional but not as

easy to use as Warrick’s new

instruments.

Many TTO surgeons start off

with the basic set and upgrade

to the new items.

The enhanced set includes the

new instruments.
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Objective: This operation is based on the biomechanical analysis

performed by Dr Slobodan Tepic, which revealed that in order to

remove the shear strain from the cranial cruciate ligament the tibial

plateaux should be perpendicular to the patellar ligament. There are two

ways to achieve this; i) advance the tibial crest (the basis of the Tibial

Tuberosity Advancement (TTA) technique described by Professor

Montavon) and ii) alter the alignment of the tibial plateaux to the

patellar ligament to 90° (a modification of the Slocum technique). Dr

Warrick Bruce reasoned that rather than doing one technique or the

other, there is merit in doing a little of both to achieve the same

outcome, but with less radical angular changes. In the operation of

triple tibial osteotomy (TTO) a partial tibial crest osteotomy and small

closing wedge osteotomy are performed; closing the wedge

simultaneously advances the tibial crest (see figures below).

Pre-operative patient assessment

Every patient is assessed for the degree of lameness, overall alignment

of the limb, stifle range of movement, as well as the degree of stability

within the joint.

Pre-operative radiographic assessment

Standard medio-lateral and cranio-caudal views of stifles are required. 

The stifle is positioned in extension for

the medio-lateral view (fully extending

the joint without forcing it).  This is

achieved by securing the upper

contralateral limb cranially so that the

paw of this limb is positioned up near

the dog’s ear.  Ensure that there is no

cranial subluxation of the tibia

(however, with this degree of stifle

extension the collateral ligaments

should be tight and therefore the tibia

should not be subluxated but, when in

doubt, compare it with the

contralateral side).  The hip is packed

up and the femur and tibia positioned parallel to the plate.  

Ideally, in the medio-lateral view, the femoral and tibial condyles

should be superimposed on top of each other.  Sometimes this is very

difficult to do!  We have performed cadaver studies, in large breed

dogs, looking at the effects of limb positioning on the apparent

radiographic position of the tibial plateaux (TP) and comparing this

with its true anatomical position.  These studies showed that there was

little effect on the radiographic position of the TP if the femoral and

tibial condyles were superimposed with less than 3mm of disparity in

any direction.  When there was 3mm or more disparity in cranio-caudal

superimposition, tibial condylar mal-alignment introduced more errors

in determining the position of the TP than femoral condylar mal-

alignment.  However, alignment in the proximo-distal plane was the

most critical as valgus or varus positioning of the stifle introduced the

most errors in determining TP position.

The X-ray beam should be centred at the tibial plateaux. The exposure

should be coned-down to the area of the stifle. There is no need to

include the hock joint.

A summary of the pre-operative radiographic calculations is as follows:

Line 1:

Define the position of the tibial plateaux (TP) (line 1).  This is done by

estimating the position of the surface of the medial tibial condyle,

which is slightly convex in shape.  There are two ways in which this

can be done.

1)  the conventional method

determines the location of the TP

by identifying the cranial and

caudal points and drawing a line

between them.  The cranial most

point of the medial tibial condyle is

visible as a small discrete step.

The caudal point is the point of

insertion of the CaCL -the apex of

the popliteal notch is a useful point

of reference. In some osteoarthritic

stifles, osteophyte formation can

obscure these landmarks and in

these cases the tangential method

may be more useful.

2) In the tangential method a line is drawn tangential to the convex

surface of the medial tibial condyle at the point of contact between

the medial femoral and tibial condyles.      

Note that the Tibial Plateaux angle, although of interest in other tibial
plateaux adjusting techniques, is not involved in calculations used in
the TTO. The important relationship in the TTO technique is that
between the tibial plateaux and the straight patella ligament.
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