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Miniseries Session 1 Course Outline

= Equipment for arthroscopy ‘

= Using arthroscopic equipment

= Preparation for arthroscopy
= Indications for arthroscopy

= Positioning for arthroscopy

Arthroscopy Miniseries
Session 1

Arthroscopic equipment and its use

Kinley Smith MA VetMB CertSAS DIpECVS PhD MRCVS
European and RCVS Specialist in Small Animal Orthopaedics
Willows Referrals, Solinull

What is arthroscopy?@ .ihe arthroscope is not a magic wand!

Important diagnostic tool

= Allows visudiisation of hard fo reach areas of the musculoskeletal system
= Magnification improves accuracy of diagnosis

= Important prognostic tool

= Assessment of the health or disease of joints allows us fo make decisions in
case management

*Key hole' surgery - the original minimally invasive surgery
= Minimal disruption to soft fissue means less discomfort
= Lower morbidity

= But..

Use it wisely

Arthroscope
Equipment for
arthroscopy

= Fibreoptic felescope that fransmits light into the joint
= Inner lenses transmit that light fo a camera
= Described by

= Diameter

= Working length

= Distal lens angle [viewing angle)
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Diameter Diameter

= Common sizes are 2.7, 2.4 and 1.9 = 27mm
= Larger diameter = Shoulder and sffle in most dogs
= Larger field of view = Elbow in larger dogs (Labrador and upwards)
= Greaterresistance to bending = 2.4mm
= Lastlonger = Alljoints in medium and large dogs
= Smaller

meter = 1.9mm
= Minimise joint rauma = Elbow in smaller dogs >10Kg
= Greater manouverability in smaller joints = Carpus and tarsus in lorger dogs
= Lessdurable

Lens angle Camera

= Typically 30 degrees = Convers light from arthroscope fo monitor image
= Allows larger field of view and improved visualisation

= Clip on camera is most common
= Less expensive
= More susceptible to fogging

= Most commonly used camera

Direct coupling “glass fo glass”
= More expensive and less susceptible fo fogging
= Possibly betterimage quality

= Slower fo change arfhroscopes

Camera specifications Camera bags

= Single chip or ihree chip = Alow fransfer of unsterile camera fo sterile
= Better image quality with fhree chip cameras but more expensive field

= single chip adequate for most applications = Camera dropped into sterile bag oo

= Most cameras wil fit most arthroscopes = Surgeon holds the camera inside the bag

= Al cameras can adjust image magnification and focus = Assistant (unsterile) extends sheath of

camera bag along cable
= Some have pause and record buttons

N = Arthroscope connected fo camera
Check compatibility with control box e i i by

= Control box is camera-specific and allows colour and white balance

Paciic Hosplol Suppiy Co
= Monitor should be at least 40cm diameter

Adhesive strips secure bag fo arthroscope

ensuring sterility maintained

= Allows rapid fum around of equipment or
rescue if break in aseptic technique
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Light cable

= fFibreoptic cable that provides light fo the joint
= Attaches fo light post on arthroscope
= Attachment to light post s typically screw on
= Can be variation in screw diameter between arthroscopes
= Adaptors often needed
= Can be awkward to use and problematic if dropped
= Variation between manufacturers
= Attachment to light generator s different fo arthroscope attachment
= Make sure you hand the correct end to the assistant!

LIGHT CABLE

Light source
moge Kt sior

Cannula

Steel fube used to pass arthroscope info the joint

Allows fluid fo run between the arthroscope and cannulainto the joint

Maintains arthroscope port

Protects arthroscope

End is bevelled to match angle of arthroscope
Width and length-specific o arthroscope
Inserted with sharp or blunt frochars

Arthroscope locks info cannula

Fluid line attaches to cannula

= Fluid flow can be confrolled from cannula

Cannula

Care of equipment

= Bending, scratching and dropping can destroy the arthroscope:

Always cover lenses when not in use

= Preferable fo keep in housing

Clean lenses carefully
= Sterile coffon buds or lens fissues
= Enzymatic cleaning of camera and arthroscope preferred
= Recommended fo have one person frainediin this and ensure only they clean

Do not force arthroscope when in joint
= Breaks opticalfibres

= Look for waming signs of bending
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Arthroscopy tower

Monifor

"

(Fluid pump)

Light source

= Joint ilumination

Typically xenon or tungsten-halogen (older)

= Xenon has better colour definition but more expensive
Light units will automatically adjust light infensity
White balance is adjusted prior o entering joint
200-300W bulbs

= Last around a year in regular usage

= Need to keep a spare on the shelf

= Eye-wateringly expensivel
LED slight sources now available

= Long life expectancy

Image capture

= Digital

= Strongly recommended

= Allows moving and stillimage capture

= Important for patient record

= Usefulfo directly infegrate fo client record
= Image printer

= Probably not much cheaper in the long run

= Time consuming o file (and recover) images

= Quality inferior

Not essential

= Combination units
= LEDlight source
= Monifor
= Digitalimage capture

Courtesy K storz

Irrigation

Constant, pressurised flow of fluid essential
= Distention of joint
= Lavage of haemorhage and debris
= Improved visuaiisation
= Pressure control of haemorhage

= Typical pressure of 40-100 mmHg

Luer-Lok connector fo cannula

Lactated Ringers (Hartmann's) preferred as

= Gravity, pressure bag and fluid pump

saline is acidic

Fluid passes between arthroscope and cannula info joint

Gravity and pressure bag

= Gravity
= Direct administration from fluid bag fo cannula via drip line

= Inadequate pressure

Pressure bag
= Direct administration from fiuid bag to cannula via dripline
= Fluid bag compressed fo increase pressure
= Inexpensive, reliable system that s easy 1o use
= No concerns regarding overpressurisation
= Poor pressure control and low maximum pressure
= Needs fo be constantly repressurised

= Y connectors can be used fo allow multiple bags fo be connected saving
frequent changes
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Fluid pumps

= Precise control of pressure and flow rate
= Only pressure isimportant for us
= Very expensive

= Both unit and consumables are expensive

= Some companies will provide fhe unit on the basis you purchase consumables

= Supply lines are unit specific

= Can't use normal drip lines

= Supply lines are disposable (not reusable)
= Pressure provided by peristaltic roller

= Centrifugal impeller also available

Egress cannula

= Fluid outflow essential to lavage joint
= Too small and lavage reduced
= Too large and pressure lost
= Many commercially available cannulas
= Elbow
= 1.5" green (21G) needle
= Instrument portal increases flow
Shoulder
= 1.5" green (21G) needle
= May consider a wider needle if higher flow rates needed to clear debris

Fluid management

= Along, mulfi-ioint surgery may use >10I fluid
= Fiuid on the floor is a safety hazard and fime consuming fo clean
= Surgical drapes have to be waterproof
= Plastic covering drapes can be used

= Offen have pockets to catch fluid
= Incopads can be used on the floor
= Active floor suction can be used

= Noisy and variably effective

Hand instruments

= Probe

- of fissue and
Hand burr

= Abrasion surgery procedures
Instrument port

= Faciltates easy changing of instruments
Switching sfick

= Used fo place instrument port

= Grasper
= Fragment and carilage refrieval
= Cutfing hook
= Sectioning fendons and carfilage
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Sterilisation of equipment

= Manufacturer-specific
= Autoclave
= Arthroscopes can usually be autoclaved

= Surgical fools

= Efhylene oxide or chemical
= Camera and light cable
= EtO readily available as Anprolene

= Chemicalsteriisation adequate although care required

Using arthroscopic
equipment

Opposite hand movement

Rotation to improve visualisation

= Light beam angle is opposite light post
= Rotate light post instead of moving arthroscope

-
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Depth control

| = Tendency to drift deeper due fo weight of camera

|

Preparation for
arthroscopy

Theatre set up

|
D Head if Head if
forelimb hindlimb

Anaesthetic concerns

= Most patients are young and healthy
= Litfier

or additional diagnostic fests
= Pain management

= Most are already on an NSAID

= Include methadone 0.2-0.3mgfkg in premedication

= Little

or lc gional nerve blocks

= Infra-orticular o ration of bupivacaine (2mg/kg) may be used

= Administer af en cedure

= No specific anaesthetic concers
= Perioperative anfibiofics are given

= Cefuroxime (Zinacef) 25 mg/kg every 90 minutes unfil skin closed
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Indications for
arthroscopy

Cases having arthroscopy %

=Ebow »Shouder =S

Indications for shoulder arthroscopy

= Common
= Humeral head osteochondrosis
= Biceps tendon of origin tendinitis
= Less common
= Shoulderinstability
= Diagnostic
= Glenoid osteochondrosis
= Glenoid osteophytosis
= Confraindicated
= Osteoarthritis

Indications for shoulder arthroscopy

= Diognosic s Shouider OCD  »Biceps fenofomy = Olher

Common indications in the elbow

= Elbow dysplasia
= Osteochondrosis

= Humeral condylor fissures
= Diagnostic biopsy

= Osteoarthritis

= Less common
= Ununited anconeal process
= Humeral condylor fractures
= Flexor enthesiopathy

Indications for elbow arthroscopy
%
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Arthroscopy of the carpus Arthroscopy of the hip

- of joint and structures = Avery rare indication

Indications = Challenging in osteoarthritis hips
= Evaluation of infra-arficular fractures = Most common application has been assessment of joints prior fo performing
= Assessment of ligament damage double or friple pelvic osteotomy

= Removal of foreign materials = DPO/IPO avoided if significant osteoarthrifis

= Removal of bone chips = Other indications include biopsy, foreign body and assessment of intra-

articular structures
= Biopsy

In reality rarely used
= Improved diagnostic imaging (CT)
= Fluoroscopy can be used infraoperatively

Arthroscopy of the stifle Arthroscopy of the stifle

= Common indications = Technically difficult
= Assessment of infra-arficular structures = Usually requires a motorised shaver
= Cruciate lgaments, menisci, cartiage = Expensive fo buy and maintain

_—

= Cranial cruciote ligament disease = Time consuming
= Debridement of igoment and reatment of meniscal njry

= Requires creation of medial and lateral ports
= Osteoarthiis

= Overalljointincision may be larger than a mini arthrotomy
= Use in human knee ostecarifiis has no evidence of benefit
= sifle distraction required
= Rarely used in canine osteoarthis
= Infernal can be done with standard sifle distractor through port
= Osteochondrosis

= Assessment and debridement = External devices diill pins info femur and fibia then distract these.

= Trauma = Accuracy of defection of joint disease may be superior

Arthroscopy of the tarsus

= Very few indications

Very difficult to perform especially if osteoarthritis is established

Examination of the falocruraljoint is possible

Most commonly used for removal of osteochondral flaps

~ Positioning for
arthroscopy

= Questionable clinical benefit
= May be useful to assist in assessment of fracture reduction
= Fluoroscopy preferred

2018 Copyright CPD Solutions Ltd. All rights reserved




The importance of consistency

Establishing camera and instrument ports is the most crifical stage of
arthroscopy

= Corect port placement ensures best possible chance of a successful
examination and surgery

= Errors in placement can compromise the procedure
= There is much variation to consider

= Anatomical variation in joint size, morphology and flexibility

= Pathological variation in capsule thickness. joint morphology and flexibilty
= Minimising variables is the key to getting good ports established

Getting consistent positioning

= There is a steep leaming curve in arthroscopy

= Having the patient positioned consistently will help you minimise beginners
variation in technique

You will have fo try several positioning techniques first to see what you
prefer
It's worth practicing with different techniques on cadavers

= Limb can be fixed in a brace or left in neuiral

Neutral vs Fixed positioning

Fixed Neutral
No specialised equipment
Can be used for all breeds

= Required specidlised brace

= Can be fricky fo positions some:
breeds East to change positioning
= Difficult fo rectify positioning Allows dynamic joint assessment
problems once scrubbed up = Can helpin recognifions of
anatorn;

= Does not allow dynamic

assessment of joint = Positioning is much less consistent
= Allows consistent positioning = An assistant is required
= Negates need for assistant = Can be quite fiing

Positioning for arthroscopy of the
shoulder

Neutral is preferred
= An assistant can be used to rotate, extend, flex, abduct or adduct the limb

= Facilitate port establishment and joint examination

Generally more lax joint means forces required are much less then eloow
= Minimal assistant fatigue

= Limb can be free draped or carefully handled through drapes

= Conversion fo arthrotomy does not require repositioning

= With bilateral arthroscopy the patient needs fo be repositioned between
surgeries
= Care must be taken fo preserve steriity of equipment

Positioning for arthroscopy of the
elbow

A brace is recommended when storfing out
Allows generation of valgal force fo open medial aspect of joint
Allows exteral rotation of manus fo also distract humerus and ulna

Inlarge dogs an assistant may not be able to maintain appropriate
posifioning for long periods

= Great care must be used to correctly position the limb
= Poor positioning may injure limb or fail o open joint

With bilateral arthroscopy the patient needs fo be repositioned between
surgeries
= Care must be taken fo preserve sterility of equipment
= Ifusing neutral positioning, limb is free draped so whole limb can be
handled
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Forthcoming Miniseries on arthroscopy

= Arthroscopy Miniseries Session 2
= First steps in arthroscopy

= Arthroscopic examination of the shoulder and elbow
=November 7 1400
= Arthroscopy Miniseries Session 3
= |mproving your arthroscopy skills
= Arthroscopic-assisted surgery in elbow and shoulder disease
=November 14" 1400

2018 Copyright CPD Solutions Ltd. All rights reserved



