British Veterinary Association/Kennel Club
Chiari malformation / Syringomyelia (CM/SM)
Scheme - Procedure Notes

TheseProedureNotesare intendedto explainthe BVA/Kennel Club Chiari malformation/ Syringomyelia(CM/SM)
Scheme and to provide helpful instruction to thoseusng the Scheme.They aredueto be effectivefrom January2012.
Theymay in future bereplaced or modified by furthercommuniation.

Introduction

Syringonyelia (SM) is a conditioncharacteisedby fluid-fille d cavities,calledsyrinxes within the spinalcord. In mog

dogsthis ocaursin asociationwith a deformity known as Chiari-like mdformation (CM). Chiari-like malformationis

definedasa mismatd in size betwesnthebrain(too big) and the skull (too smal) leadingto crowdingof the cerebellum
andbranstemanddisplacemenif the neuralstructuresnto theforamen magnunmobstructinglow of cerebrogind fluid

(CSF). Both conditions may be demonstated by magneticresoranceimaging (MRI) scaining. Although SM may be
asympomatic in somedogsit canbe asso@tedwith neuropathigan, paesis, ataxiaandsmliosis. Syringomyeliahas
beenrecognsedasa seriousproblemin the CavalierKing Charles Spaniel (CKCY9), Griffon Bruxellois and occasionally
in other toy breeds It hasbeen shown to be a geneically-tranamitted condition(Lewis et a., 2012)and in many dogs
progresssethroughthefir stfew years of life (Paker et al., 2011).

Ownerspaticipaing in the CM/SM Schenewill reeiveareallt regardingtheirdog’sCM andSM statusln addition,in
the Cavalier King Chaitles Spaniel andin someothe breals, reaults from the CM/SM Schememay be usedto generate
Esimated Breeding Values(EBVs) for SM. EBVs are a statistical edimate of the gendic risk for a given diseaseof
individual dogsand a measire of the likelihood of their pasing on the diseaseto their offspring. An EBV is the best
method of geneic evduation avalable for complextraits and can be calculatedfor mostdogsevenif they havenot
undergnean MRI saan,aslong asthey arerelatel to dogswhich have beenscannedThe calculationof EBVs depends
on the colledion of accuratepopuldion-wide data,and for the Schemeto be meaningfulandsucessfulit is important
thatimagesfrom EVERY scanne dog be submittel for asessnent, whetheror not the animalis requiredfor breeding
andwhaever the state of the spinal cord.

1. The CM/SM Scheme

The man purposef the CM/SM Schemeare the examinationof DICOM digital MR images of the brain and cranial
(upper)cervical spinal cord of dogsfor changesindicativeof CM and SM andtheissueof certficatesin respecbf that
examinadion.If SM is preentthecertificatewill alsodetailthe maximumdiameterof thesyrinx in thecranial partof the
neck. Theseresuts and the enaiing EBVs are intendal to assst dog breedersin their selection of breeding stock.
Breedes wishing to reducetherisk of SM shouldsdect potentid matesfor their breedingstock (both dogsandbitcheg
basedon the EBVs, which will be calculatedfor KC registered dogsin some breeds.Howeverif the dogis not KC
registeral or closely relaedto a KC registared dogthenanEBV cannotbe geneated andowne's shouldreferto the pre-
existing breeding guidelines in Appendix 1 andsdect breedingstock bagd on the CM/SM reailt. Owne's shouldalso
referto Appendix 1 for brealsand crossbredsthatdo nothavean EBV scheme.

2. Arranging for MRI and submission to the CM/SM Scheme

The owne or ther primary veterinary surgeonshouldcontad an appropride MRI scanningcentreandrequesthatthe
dogbescanneal for asesanent underthe CM/SM Scheme.

(&) Theminimum age of a dogfor submissionto the CM/SM Schemes one calendaryear. Thereis no upperage
limit and it is recommadedthat breedes determine the MRI status of their breeding stock at threeyearsand
agan when five years of age. This will provide further information aboutthat individual dog’s EBV and
therdore the EBV of thatindividual dog’s offspring.

(b) Thedogmusthave pemanent identificationin theform of amicrochipor tattoo. Sincemicrochipsinterferewith
MR imagesof suroundingsoft tissues, breedes shouldrequesthat microchipsare placed no further forwards
thanthe scapube(shoulderblades.

(c) Thefollowing doaumentsmud be madeavailable atthetime of MRI —

(i) theKennelClub (KC) Registration Certificate of thedog, if it is registeredvith theKC;
(i) any relatedtransfer or changeof name certificate.

(d) Prior to the MRI scan the owner must complde and sign the first sectionof the certificate (the Owner’s
Declaration) verifying thatthe detailsgiven in that sedion relateto the dog beingsubnitted, thatthe details are



correct andgraning pemission for the reaults to be usedin the waysspecified. The certifi caes are providedby
thescanning cente and are avdlable to veterinay surgeonsrom the BVA.

3. Procedure for MRI screening for CM/SM

3.1 Identification of the MR images
Thefollowing informationMU ST beincludedon the DICOM imagesat the time of scanning:
() EITHER

(i) theKennelClub registiationnumbe (from the top right handcornerof the KC Registration Certifi cate)for
dogsregisterad with the KC (no other form of identific ation for KC registered dogsis acceptable)

OR

(i) an approprate form of identification for dogsnot registeredwith the KC (e.g.identfication used by the
owne’sveternary practiceor thebreed club);

(b) thedog's microchp or tattoonumberwhich MUST be confirmed by the veterinarysurgeonsubmittng the MR
imagesand verifiedon therelevant patt of the CM/SM certificate;

(c) thedaeof MRI.

NB DICOM images which are not correctly identified will be returned to the submitting veterinary surgeon and
appropriately identified DICOM images requested. As this information cannot be entered retrospectively onto
DICOM images it is essential that it be done correctly at the time of scanning.

3.2 Restraint for MRI scanning

MRI scanning requires that the patientremain motionless(apartfrom breathng) for several minutesat a time, and
therdore geneal anaeshesa, narcods or deepsedaion is required.

3.3 Images required
Theminimum requiredimagesare:

(a) Sagittal TIW from the intethalamicadhesionto asfar caudallyin the neckaspossible but at leastto C4/C5
intervertebral disc space. The maximum dlice thickness permisible is 4mm The head and ned shouldbe
alignedin the sagttal planeandif thisis not possible thenseparatesagittal images of the bran andspinal cord
shoul be obtainedso thata midline sagittal image of each is representedmageswil | be deemednon-diagnostic
if the CNSfrom the cistenamagnato the C4/C5intervertebrabliscspae is not coninuousy visible in asingle
sgyittal image.The exception to this is if the dog hasscoliosis,in which instancedorsal planeimages of the
relevant areamug alo be supplied.Dogs with scoliogs as a conequenceof SM typically have a marked
syringomyeia. If thisis notthe case the presenceof scoliosismaybe questionedndtheimagesrejected.

(b) Sagittal T2W asabove

(c) Transversel 1W or T2W images perpendiculato the spinalcord thoughthe maximumwidth of thesyrinxif SM
is present, or asa block centred on C3 and extendingfrom at leastmid point of the vertebrd body of C2 and
reaching at leastas far cauddly asthe mid point of the vertebralbody of C4. The maximum slice thickness
shoutl be 4mm T2W images are preferred for high field magnés and T1W images are preferred for low field
magnés.

Correct posiioning is esential to provide MR images of diagnosticquality. The dog’s head and ned shouldbe in
extensionsotha the skull bas is approximatelyaligned with the floor of the vertéoral canal throughC1 and C2. High
definition MRI sequencesshouldbe selectedto ersureoptimumvisibility of detail.

Theimages shouldbe chekedimmedidely afteraaqquistion (while the dogis still sedatedr anasthetisedjor correct
postioning and imagequality in casefurtherimagesmustbe acquired.

4. Submission procedure
The procedurefor submisionandgradingunde the CM/SM Schemeis as follows:

(a) the veterinary surgen who haspeformed the MRI scan submits2 CD copies of the DICOM imagestogether
with the partcompldéed CM/SM cettificate, the owner having completedthe Owner’s Declaration and the
veterinary sulgem havingsigned the SubmittingVeterinary Surgeon'<Certificate to certify —

() thedetals regadingthesubmission of the MR images and
(if) themicrochip or tattoonumbe once verified.

The CDsmay contain scans of more than onedog.

NB The veterinary surgeon who is responsible for the MR scan should check that the breed, sex and colour of the
dog correlate with those details in the Owner’s Declaration and on the KC Registration Certificate. The
veterinary surgeon should also check that the details on the KC Registration Certificate have been accurately
and completely transposed by the owner onto the CM/SM certificate i.e. the Kennel Club registered name,
number, breed, sex, colour and date of birth.

(b) For paymentdetals see Schedulel. The BVA chageincludesthe scrutineersfees but doesnot coverthe cog
of MRI scannng.



(c) The DICOM imagesare asessed by two sautineers from a panelappointedby the BVA. The scrutineerswill
agreegrading for the images and the completedand signedcertificate and the CDs will be returned to the
subnitting veterinary surgeon; the certificateto be pased on to the ownerof thedog.

(d) If thesautineersare unableto reach a consensistheimageswill bere-assessdby the Chief Scrutineerwhos
decisionisfinal.

If there appear to be any inconsstenciesor inaccuracies of completion or identification on the CM/SM certificate
the submissionwill be returnedto the veterinary surgeonwith relevant comments by the Canine Health Schemes
officebefore the imagesare examined.

4.1 Rejection of MR images

MR images which arenot of acceptable diagnosticqudity to the scrutinesrswill berejectedwith constructivecomments
regardingthe reason(9 for rejection, and further images of appropriatequality will be requestedThe CDs will be

returned; the fee will not be refunded and the certificate will not be completed.When subgquentMR imagesare

submittel for tha dog,theymug beaacompanie by a newcertificate andafurtherfee (seeSchedulel).

5. Grading scheme
Thecertifi cate will detailthefollowing:
() Chiari-like malformation (CM), gradedsas follows:

(i) Grade0,noCM —thecerebdlum hasaroundedshapewith signalconsistentwith cerebrogind fluid (CSF)
betweenthe caudalcerebellarvemis andthe foramenmagnum.

(i) Gradel CM —thecerebellumdoesnothavearoundel shae,i.e.thereis indenttion by the supraoccipital
bone butthereis asignalconsigent with CSFbetweerthe caud& vermis andtheforamenmagnum.

(iii) Grade2 CM —thecerebdlar vermisis impactednto or herniatedhroughtheforamen magnum.
NB At the present time, most Cavalier King Charles Spaniels scanned have Chiari-like malformation.

(b) Syringomyeia (SM), gradedas follows:

Syringomyeia (SM) is defined asa fluid-filled cavity that indudes or is distind from the central cand of the

spinal cordandis gradedaccording to its maximuminterral diametelin atransvese plane

Pre-syrinx is definedas spind cord oedema may be a transitionalstateprior to development of syringomyelia.

Pre-syrhx hasthe appeaance of high signal intensity on T2W imagesconsistentwith marked increased fluid

content within the spind cord subsancebut not of freefluid. On T1W imagesthe spinal cordis either nommal or

has aslightly hypointensesignal

() GradeO, normal.

(i) Gradel, cental canal dilationwhich has ainternaldiameterof lessthan2mm.

(iii) Grade 2, syringomydia (centrd canal dilation which has aninternaldiameer of 2mm or greater), separate
syrinx, or pre-g/rinx with or without centrd canaldilation.

Thegradeis quaifiedwith aletterindicatingtheagegroupatthetime of scanningasfollows a= more than five

yearsof age;b = three to five yeas of age ¢ = oneto threeyearsof age The grade is not valid without the

qudifying letter.

6. Results
The resuls of CM/SM grading are normdly sent to the submitting veterinary surgeorwithin four weeksof recept by
BVA of thecorrectsubmision. Thearangementsre asfollows:

(a) oneof theCDs,the completedriginal certificate (coloured lilac andto bepasséd to theowne) anda photocopy
of the certifi cate(to be keptby theveterinary surgeon)arereturnedo theveterinay surgeonwho pefformedthe
MR scan alongwith a copyof the ProcedureNotes The other CD is keptby BVA,;

(b) thenames of KennelClubregidered dogsasesedunderthe CM/SM Schene, togethemwith thereaults, will be
sent to theKennelClub for publicationon their webste.

Details and resuts of dogsnotregisteed with the Kennel Club will notbesentto the KC.

6.1 Requests for Results
(a) Pendingresuls:
(i) an owner must contact the submittin g veterinary surgeon, NOT BVA, for results issued under the
CM/SM Scheme;
(i) aveterinary surgeon may contactBVA on a client’s behalf for resultsof CM/SM assesmentbutis akedto
alow at leastfour weeksfrom the date of correctsubmisionbeforedoing so.
(b) Pastresuts:
(i) requessfor resultswhich have previouslybee publishedshouldbedirectedto the Kenné Club;
(i) any resuts which havenot beenpublishel cannotbe divulgedby BVA andshoutl be soughtdirectly from
theowne(s) of thedog;



(iii) acopyof acerificatemay beissuedby BVA only to theperson(s)dentified onthe CM/SM cettificate asthe

owne(s) of thedogat thetime of scoring. Sud requestsnustbe madeto BVA in writing anda feewill be
chaiged (seeSchedule 1).

7. Appeals Procedure
An owne has arightto appeawith regad to thereaults of a CM/SM assesmeh Theprocedureshall be asfollows:
(a) any applicaionfor appal agansttheresult of a CM/SM assesmenimustbe lodgedby the ownerwith BVA in

(b)

writing within 45 daysfrom the date of dispdach from BVA. An appeé certificae (aval able to the submitting
veterinary sugeonfrom BVA) must be compkted within 30 daysin a similar way to the originad CM/SM
certifi cate andsubmittedogethemith there-grading fee (seeSchelule 1). In theeventof anapped beinglodged

proof of posing will not congitute proof of recapt by BVA,

the MR imageswill bere-asesedby the Chief Sautinee, whosededsion is find, andthe newgradingresult

will berelayedin thenomad way (NB thefirst result mayalreadyhave been submited to the K C for publication
beforethesecondeallt is received) In any event,thefinal resultwill besentto theKennelClubfor publication.

SCHEDULE 1

Charges as at 1 January 2012

Thescale of feesasat1g Januar2012is setoutbelow(figuresin bracketsncludeVAT). Thesechargesionotinclude
the cost of MR scanning and may be changedfrom time to time. Any changeswill be notified by further
communcaion andwill be publishedonthe BVA websiteat
http://www.bvaco.uk/canine_healthchemes/Canine_gédlth_Schemes.aspx.

BVA chargefor scoring per dog £83.33 (£100.00)
Re-asessnentunderthe appealgprocedure £83.33 (£100.00)

NB DICOM images which are judged by the scrutineers as unsuitable cannot be assessed.
BVA will not refund submission feesfor rejected DICOM images.

Copy of the CM/SM certificate(canonly beissued £25.00 (£30.00)
to the person(s)identified onthe original certificate
astheowner(s) of thedogatthetimeof grading)

In addition to chequesand podal orders, paymentmay alsobe madeby credit/debit card.

SCHEDULE 2

BVA/KC Chiari Malformation / Syringomyelia Scheme: Panel of Scrutineers as at 1 Janaury 2012

The BVA appoinied panelof scrutinees detailedbelow may be changedfrom time to time. Any changeswill be
notified by further communication.

Prof M E Herrtage MA BVSc DVSc DVR DVD DSAM DipECVDI Dip ECVIM MRCVS (Chief Scrutineer)
Mrs R Denns MA VetVMB DVR DipECVDI MRCVS
Dr C RusbidgeBVM S PHD DipECVN MRCVS
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