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T P L O -
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T P L O -

F O U N D A T I O N S

I N T R O D U C T I O N

P L A N N I N G

S X T E C H N I Q U E ( J I G L E S S )
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M E N I S C U S
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ANATOMY
cruciate lig.

cranial

caudal

menisci
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KINEMATICS
hinge

rotatory tibial motion

in vivo 40-57º/passive 140º

flexion – int. tib. rot

- loose LCL

extension - taut LCL
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craniomedial band caudolateral band
(lax in flexion)

ANATOMY
ccl

craniomedial

caudolateral

Bojrab
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craniomedial band caudolateral band
(lax in flexion)

ANATOMY
ccl

craniomedial

caudolateral

prevents int. tib. rot.

Bojrab
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ANATOMY
cr. cruciate lg. pathology

degeneration->tear

partial

competent

non-competent

complete
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ANATOMY
menisci

load distribution

40-70% load

congruity

wedge shape

CCLDz - stabiliser

10

ANATOMY
menisci

lateral

cd horn attached

no capsule attachm.

medial

firm attach. to cap+t
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KINEMATICS
ccl rupture – abnormal dynamics

cranial tib sublux/ caudal femoral slippage
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KINEMATICS
ccl rupture – abnormal dynamics

cranial tib sublux/ caudal femoral slippage
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KINEMATICS
mathematical models of instability

slocum – weight bearing –> cranial tibial shear force

force is parallel to tibia axis (tib. compression test)
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KINEMATICS
mathematical models of instability

slocum – weight bearing – cranial tibial shear force

force is parallel to tibia axis (tib. compression test)
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KINEMATICS
mathematical models of instability

tepic – tibial shear force is not in line with tib. axis

but with patella ligament axis

advancing the PL to a level perpendicular to tib.

plateau neutralizes cr. tib. thrust
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KINEMATICS
mathematical models of instability

tepic – tibial shear force is not in line with tib. axis

but with patella ligament axis

advancing the PL to a level perpendicular to tib.

plateau neutralizes cr. tib. thrust
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TPLO/TTA
short summary of scientific data
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KINEMATICS
ccl deficiency – meniscus:

caudal pole – wedge – primary stabilizer role – risk of injury

direct relationship - amount meniscus removed – djd

meniscal release – 50% decrease in contact area of menisc.

- 140% increase in pressure on medial comp.

= progression of oa
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MENISCUS
data

33-77% incidence of injury in ccl dz

probing enhances detection of pathology

distractor

provoke tibial subluxation

caudal horn susceptible to vertical tear (bht)
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MENISCUS
data

33-77% incidence of injury in ccl dz

probing enhances detection of pathology

distractor

provoke tibial subluxation

caudal horn susceptible to vertical tear (bht)

21

TIMING
time to treatment

can I start with rest and nsaid/ can I wait?
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TIMING
time to treatment

nsaid and rest – yes

wait – no

ccl disease = surgical disease

stability needs to be restored
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TIMING
time to treatment

nsaid and rest – yes

wait – no

ccl disease = surgical disease

stability needs to be restored

long term outcome post TPLO?
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P L A N N I N G

R A D I O G R A P H S

T P A  M E A S U R E M E N T

P R E O P  P L A N

25

PLANNING
diagnosis

history

gait evaluation

examination – ortho, stifles, consious+sedated

specific tests – tct, cd
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PLANNING
diagnosis

27

PLANNING
radiographs

mediolateral

craniocaudal

measurement marker
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PLANNING
radiographs

mediolateral

90-90 view

condyle superimposition
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PLANNING
radiographs

cc

central patella

fabellae bisected

distal tibia true cc
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PLANNING
radiographs

rule out other causes of lameness:

ocd, fabella, patella, lde tendon, deformity, neoplasia
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PLANNING
radiographs

rule out other causes of lameness:

ocd, fabella, patella, lde tendon, deformity, neoplasia

8y rottweiler, acute lameness
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PLANNING
radiographs

rule out other causes of lameness:

ocd, fabella, patella, lde tendon, deformity, neoplasia

3.5y cane corso, intermittent

prog. lameness
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PLANNING
radiographs

rule out other causes of lameness:

ocd, fabella, patella, lde tendon, deformity, neoplasia

ocd with kissing lesion
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PLANNING
radiographs

measure tpa

mechanical tib axis: interc. eminences - center of talus

identify tibial plateau: cr and cau extent of the medial

tibial condyle

opposite limb (OA)
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PLANNING
bisect intercondylar eminences

36
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PLANNING
center of talus

37

PLANNING
tibial plateau

cranial extent

caudal extent
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PLANNING
tibial plateau

connect
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PLANNING
tibial plateau

connect

‘plateau contour’

(not consistently there)
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PLANNING
tibial plateau

connect

‘plateau contour’

(not consistently there – djd)

->opposite limb
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PLANNING
tibial plateau

referenced to a line 90º to

mechanical axis

111º-90 = 21º
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PLANNING
tpa measurement

intraobserver var. : +/- 3.4º

interobserver var. : +/- 4.8-6.0º

sign. difference between observer experience

caudal tp osteophytes
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PLANNING
tpa measurement

re-measure several times if in doubt

ask a colleague if in doubt

bad measurement will affect execution/ outcome
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PRACTICAL
tpa measurement

saw bone

measure TPA on your laptop – save number

marker 25mm
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PRACTICAL
tpa measurement

remember +/-3
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PLANNING
blade size and position

centered on intercondylar em.

undersize better than oversize

safe point theory – broad base at level of PT attachment

(10mm quoted previously)

caudal cortex 90º
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PLANNING
blade size and position

centered on intercondylar em.

undersize better than oversize

safe point theory – broad base at level of PT attachment

(10mm quoted previously)
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PLANNING
blade size and position

centered on intercondylar em.

undersize better than oversize

safe point theory – broad base at level of PT attachment

(10mm quoted previously)
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PLANNING
broad base?

centered on intercondylar em.

undersize better than oversize

safe point theory – broad base at level of PT attachment

(10mm quoted previously)
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PLANNING
Measurements – planning

A, B, C measurements

Joint measurement

51

PLANNING
Measurements – planning

A, B, C measurements

Joint measurement
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PLANNING
cut variations

Eliminate

downward cut

non-centered cut
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PRACTICAL
Apply sawblade – save a, b, c, j measurements

tools – crescentic saw
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PRACTICAL
Apply sawblade – save a, b, c, j measurements

*xray orientation?
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PLANNING
simulate rotation

apply implant

enough room?

implant position in relation to landmarks?

clearly note all planned distances
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PLANNING
simulate rotation

apply implant

enough room?

implant position in relation to landmarks?

clearly note all planned distances

57

PLANNING
why rotate to 3?

- less load on meniscus (in vitro)

- less instability

58

PLANNING
simulate rotation

plate position

in line with tibia axis

tilted – more risks, ‘rockback’
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PLANNING
simulate rotation

plate position

in line with tibia axis

tilted – more risks, ‘rockback’

60
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PLANNING
simulate rotation

plate position

in line with tibia axis

tilted – more risks, ‘rockback’

61

PRACTICAL
Rotate and apply plate

rotate to 3-5º

3.5mm standard plate

62

PLANNING
CC x-ray

measure tibia width

screw length

63

PRACTICAL
measure cc with implant

64
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S U R G E R Y

A P P R O A C H

A R T H R O T O M Y

T P L O

65

SURGERY
Positioning

dorsal recumbency

limb can be vertical or horizontal for approach/cut/plating

if horizontal limb – ideal to place on table

Assistant
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SURGERY
Positioning

dorsal recumbency

limb can be vertical or horizontal for approach/cut/plating

if horizontal limb – ideal to place on table
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SURGERY
Landmarks

patella ligament

medial collateral ligament

insertion of the patella ligament

proximal extent of medial tibia

fibular head

68
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SURGERY
Approach

1. mini medial arthrotomy

2. approach to proximal tibia

69

SURGERY
Approach

skin incision – distal

patella pole to distal

aspect of TT
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SURGERY
Approach

subcut dissection –

find patella tendon

tip – brush with swab
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SURGERY
Approach

medial mini at – palpate

joint

distract 2 directions

(care mMeniscus)
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SURGERY
Approach

inspect joint - tips

- lighting

- distraction

- provoke sublux.

- flexion/ ext

- palpation
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SURGERY
Approach

resect ccl?

meniscal release?

A. Pozzi
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SURGERY
arthrotomy - closure

Lavage

1-2 cruciate sutures PDS

care patella tendon
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SURGERY
Approach

prox tibia

- elevate pes anserinus

(care MCL)

- find joint (care mM)

- find PT insertion

(swab)
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SURGERY
Approach

measure

- A

- B

- J

- C

77

SURGERY

78

SURGERY
Approach – alignment aids

2 pin method - 1.1mm pin placement at

- A

- B

- J

- C

- takes getting used to – parallel placement important
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SURGERY
Cut

- protect PT + popliteus

- Perpendicular to TLA

- prevent distal drift

- cranial drift

80
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SURGERY
mark

- osteotome

- cranial portion

81

SURGERY
finish cut

- depth

- caudal blade exit

- stop lavage

- firm pressure on prox.

segment

- stop immediately
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SURGERY
rotate

- be ready (swabs, pins)

- rotational pin

- +/- overrotate

- pin at PTI (assistant)

- compress

- observe marks
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SURGERY
plate

- remove rotation pin

- screw n4 (5)

- drill guide

- proximal screw/s

- compress

- (direct healing; eliminate risk of failure)
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SURGERY
Compression

85

SURGERY
Closure – prox tibia

Lavage Thoroughly

Pes anserinus – good bites (PDS) – combo of interrupted/ cont.

Good subcutaneous closure (Monocryl)

Dermal closure (id/ skin)
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PRACTICAL
sawbone – transfer vpop plan onto sawbone

87

PRACTICAL
sawbone – transfer vpop plan onto sawbone

monitor position of saw

perform partial cut

make markings with pen

88
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PRACTICAL
finish cut

apply rotational pin

rotate

place holding pin +/- compression forceps
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PRACTICAL
apply plate

place screws in specific order – starting with n4

remove plate/ hardware
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PRACTICAL
cadaver

positioning + approach

identify landmarks – patella, PT, joint space
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PRACTICAL
cadaver

positioning + approach

incise – distal patella pole

to distal TT
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PRACTICAL
medial mini-arthrotomy + identify joint structures

distract

resect CCL

test behaviour of stifle

find menisci

93

PRACTICAL
identify Landmarks

patella ligament

pes anserinus

insertion of the patella ligament

proximal extent of medial tibia

medial collateral lig.

fibular head
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PRACTICAL
prepare proximal tibia for

measurements + osteotomy

- elevate pes

- open IP bursa

- retract

- map out joint

- familiarize w/ anatomy
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C O M P L I C A T I O N S

I N T R A O P E R A T I V E

P O S T O P E R A T I V E

96
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SX COMPLICATIONS

Haemorrhage

implant placement related

cut related

reduction related

97

SX COMPLICATIONS

Bleed – cr. tib. artery, bone – pin/ metaphysis/ diaphysis

implant placement – misplacement (articular 1-2%)

cut – position, iatrogenic injury

reduction – inability, failure to maintain
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SX COMPLICATIONS

Haemorrhage – 0.7% (n=869)

prevention

no packing

minimal popliteus elev.

lateral to medial pressure on PF

stop as soon as cut done

limited caudal tibial saw exit

99

SX COMPLICATIONS

Haemorrhage

management
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POSTOP
Exam

tibial compression test?

X-rays

same views

4A’s – Alignment (tpa), Apposition, Apparatus, (Activity)

TT shape

Identify any mistakes (look for them!)
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KAHOOT
Surgical complications (Mistakes)

102

MISTAKES

103

MISTAKES
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MISTAKES

105

MISTAKES

106

MISTAKES

107

PLAN
Cover wound

Medication

Nsaid 10—14d

Paracetamol 20-30mg TID 5d

Rest

cage/ Enclosed area/ Room

no running/ jumping/ stairs/ sliding

108
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PLAN
Exercise

toilet only 4wks (leash)

increase leash walks over wks 5-6-7; up to 15min TID

review – exam (/video)

- Need for medication

- owner perception

- Xrays recommendations
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ANTIBIOTIC
evidence controversial

Antibiotic resistance

110

ANTIBIOTIC
evidence controversial

Antibiotic resistance
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ANTIBIOTIC
evidence controversial

Antibiotic resistance

112
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COMPLICATIONS

Infection - can be problematic

Mechanical failure

new meniscal tear

Patella tendon thickening

patella tendinosis
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COMPLICATIONS

Infection - wound 7.8% (n=5883) - multifactorial

– deep ssi and implant removal - 3% (n=4800)

Mechanical failure - tt fracture – 2,3% (n=7965)

- others

new meniscal tear - 2.8% (n=4696)

Patella tendon thickening – 80-100%

patella tendinosis – 2-7%
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B E G I N N E R S  G U I D E

1 . Low risk breeds (eg. non obese border collie/ labrador

2. non-extreme tpa

3. no complicating conditions – deformity, mpl, synostosis,

etc.

4. have all instrumentation – ideally locking implants

5. critique each postop x-ray and learn from mistakes
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R I S K - P R O N E  C A S E S

1 . disproportionate dogs – obese, small bone/big dog

2. extreme tpa

3. miniature dog

4. bilateral single session

5. concurrent MPL

6. bone deformity
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COMPLICATIONS

kahoot 2
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COMPLICATIONS

118

COMPLICATIONS

119

COMPLICATIONS
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COMPLICATIONS

121

PRACTICAL
measure – mark

start cut

mark rotation

rotate

compress

apply plate

closure

122

PRACTICAL
x-rays (?)

123


