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Abstract

A frameshift deletion variant in the Wnt pathway gene dishevelled 2 (DVL2) is associated with a truncated, kinked tail
(“screw tail”) in English Bulldogs, French Bulldogs and Boston Terriers. These breeds are also characterized by distinctive
morphological traits, including a wide head, flat face and short-limbed dwarfism, which are characteristic of Robinow syn-
drome in humans, caused by defects in genes such as DVLI and DVL3. Based on these phenotypic and genetic similarities,
it has previously been hypothesized that the canine DVL2 variant results in a syndromic phenotype called the Robinow-like
syndrome. In our study, we investigated the distribution of the DVL2 variant in 1954 dogs from 15 breeds, identifying breeds
with allele variation and enabling the dissection of the genotype—phenotype correlation for the first time. With CT examina-
tions in American Staffordshire Terriers, we confirmed that the DVL2 allele is associated with caudal vertebral malformations
and a brachycephalic phenotype. We also hypothesize that the variant may be linked to additional health conditions, including
brachycephalic obstructive airway syndrome and congenital heart defects. Altogether, our study strengthens the role of DVL2
as one of the contributors to the “bulldog type” morphology and features on the spectrum of human Robinow syndrome.
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Craniofacial and intraoral phenotype of Robinow
syndrome forms

S, Beiraghia, V. Leon-Salazara « Published 2011 + Medicine

Robinow syndrome (RS) is a rare genetic condition with two inheritance forms, autosomal dominant RS (DRS) and
autosomal recessive RS (RRS). The characteristic features of this syndrome overlap in both inheritance forms,
which make the clinical differential diagnosis difficult, especially in isolated cases. The objective of this study was
to identify differences in the craniofacial and intraoral phenotype of patients with DRS and RRS. The characteristics
and frequency of 13 facial and 13... Expand
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Abstract

BRackground: Cangenital vertehral bndy malformations (CVBMSs) have retro-
spectively been investigated in British and American canine populations. This
study prospectively evaluares occurrence, localization, type and characteris
tic of CVBM along the entire vertebral column in a cohort of French Bulldogs,
English Bulldogs and Pug dogs from Germany.

Methods: Prospective clinical and radiological screenings for CVBM were
performed in brachyvcephalic dogs presented for reasons unrelated to neuro-
logical problems. Neurological and orthopaedic examinations as well as
radiographs in two orthogonal planes of the entire vertebral column includ-
ing the tail were performed in all dogs. Cobb angle and vertebral step
were determined. Associations between CVBM, tail malformation, neuro-
logical deficits and occurrence of concurrent orthopaedic diseases were
investigated.

Results: A total of 707 VBMs were identified in the whole vertebral column
ol 169 of 265 brachycephalic dogs. The most common types of CVBMs were
ventral wedge shape (48%), dorsal wedge shape (14%) and shoriened verie
bral body (14%). A new type of mallormation was investigated: dorsal wedge
shape vertebrae. There was significant associarion hetween severe tail malfor
mations with CVBM. Neurological deficits were significantly associated with
ventrolateral wedge shape, dorso lateral hemivertebrae, Cobb angle > 30%
and vertebral step >1.75 mm. Orthopaedic conditions were not significantly
associated with CVBM.

Conclusion: Kyphotic Cobb angle and vertebral step are radiological findings
associated with neurclogical deficits, We propose severe tail malformation as
an easy and accurate selection factor for determining breeding dogs.

KEYWORDS
neurology, neuroradiology, radiography
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Amount and localisation of congenital vertebral body
malformations of each breed
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FIGURE 1 Radiograph of the spine of a French Bulldog, female, 2.5 vears, laterolateral projection, measurement of the cobb-angle (- -}

FIGURE 2 Radiograph of the thoracolumar junction of the spine of a French Bulldog, female, 3 vears, laterolateral projection (-]
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FIGURE 1 Receiver operating characteristic curve for the
degree of kyphosis expressed by the Cobb angle in 40 dogs with
neurological signs associated with thoracic hemivertebra and

120 dogs without neurological signs associated with hemivertebra.
A Cobb angle of 34.5 degrees (asterisk) corresponded with the
highest combined sensitivity and specificity to differentiate between
dogs with and without clinical signs

kyphosis, fewer instead of more observed hemivertebrae, and VLH
hemivertebra subtype were considered independent variables
predicting the presence of neurological signs. The identification of
these variables potentially could aid in making a diagnosis and
increase our understanding of the pathophysiology of hemivertebra
in small breed brachycephalic dogs.

Breed was 1 of the strongest independent variables to predict the
presence of neurological signs in dogs with thoracic hemivertebra.
Pugs with hemivertebra were at 10-fold the odds to have neurological
signs compared to French and English Bulldogs with hemivertebra.
This finding suggests that Pugs are predisposed to neurological signs
caused by thoracic hemivertebra, which is in agreement with previous
suggestions.? A previous study found that although thoracic hemi-
vertebrae occur less commonly in neurologically normal Pugs compared
to neurologically normal French and English Bulldogs, they were para-
doxically more often diagnosed with hemivertebra as the cause of neu-
rological signs.® Although hemivertebra in neurologically normal Pugs is
associated with different anatomical characteristics and a higher likeli-
hood of kyphosis compared to hemivertebra in French and English
Bulldogs,?* it is currently unclear why a thoracic hemivertebra in Pugs
is more likely to result in clinical signs compared to other breeds.
Although these findings suggest that the occurrence of thoracic hem-
ivertebra in Pugs should be considered of greater clinical importance, it
is possible that hemivertebra in other “screw-tailed” brachycephalic
breeds should not be considered a benign incidental finding on diagnos-
tic imaging studies. Hemivertebra with kyphosis has been suggested to




Tipi di malformazioni

Definzioni




Genetica

Srew tail

A PROPOSED RADIOGRAPHIC CLASSIFICATION SCHEME FOR
CONGENITAL THORACIC VERTEBRAL MALFORMATIONS IN
BRACHYCEPHALIC “SCREW-TAILED” DOG BREEDS

RODRIGO GUTIERREZ-QUINTANA, JULIEN GUEVAR, CATHERINE STALIN, KITERIE FALLER,
CARMEN YEAMANS, JACQUES PENDERIS

Congenital vertebral malformations are common in brachycephalic “screw-tailed” dog breeds such as French
bulldogs, English bulldogs, Boston terriers, and pugs. The aim of this retrospective study was to determine
whether a radiographic classification scheme developed for use in humans would be feasible for use in these
dog breeds. Inclusion criteria were hospital admission between September 2009 and April 2013, neurologic
examination findings available, diagnostic quality lateral and ventro-dorsal digital radiographs of the tho-
racic vertebral column, and at least one congenital vertebral malformation. Radiographs were retrieved and
interpreted by two observers who were unaware of neurologic status. Vertebral malformations were classified
based on a classification scheme modified from a previous human study and a consensus of both observers.
Twenty-eight dogs met inclusion criteria (12 with neurologic deficits, 16 with no neurologic deficits). Congeni-
tal vertebral malformations affected 85/362 (23.5%) of thoracic vertebrae. Vertebral body formation defects
were the most common (butterfly vertebrae 6.6%, ventral wedge-shaped vertebrae 5.5%, dorsal hemivertebrae
0.8%, and dorso-lateral hemivertebrae 0.5%). No lateral hemivertebrae or lateral wedge-shaped vertebrae
were identified. The T7 vertebra was the most commonly affected (11/28 dogs), followed by T8 (8/28 dogs)
and T12 (8/28 dogs). The number and type of vertebral malformations differed between groups (P = 0.01).
Based on MRI, dorsal, and dorso-lateral hemivertebrae were the cause of spinal cord compression in 5/12
(41.6%) of dogs with neurologic deficits. Findings indicated that a modified human radiographic classification
system of vertebral malformations is feasible for use in future studies of brachycephalic “screw-tailed” dogs.
© 2014 American College of Veterinary Radiology.

Key words: butterfly vertebra, congenital vertebral malformation, hemivertebra, kyphosis, scoliosis.
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interpreted by two observers who were unaware of neurologic status. Vertebral malformations were classified
based on a classification scheme modified from a previous human study and a consensus of both observers.
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© 2014 American College of Veterinary Radiology.
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Abstract

The aims of this study were to evaluate the prevalence and anatomical characteristics of tho-
racic caudal articular process dysplasia in French bulldogs. English bulldogs and Pugs presenting
for problems unrelated to spinal disease. In this retrospective cross-secticnal stucy, computed
tomography scans of the thoracic vertebral column of these three breeds were reviewed for the
presence and location of caudal articular process hypoplasia and aplasia, and compared between
breads. A total of 271 cogs met the inclusion criteria: 108 French bulldogs, 63 Fnglish hulldogs,
and 100 Pugs. A total of 70.4% of French bulldogs, 84.1% of English bulldogs, and 97.0% of Pugs
showed evidence of caudal articular process dysplasia. Compared to French and English bulldogs,
Pugs showed a significantly higher prevalence of caudal articular process aplasia, but also a lower
prevalence of caudal articular process hypoplasia, a higher number of affected vertebrae per dog
and demaonstrated 2 generalized and hilateral spartial pattern mare frequently. Furthermore, Pugs
showed a significantly different anatomical distribution of caudal articulzr process dysplasia along
the vertebral column, with a high prevalence of caudal articular process aplasia between T10 and
T43. This area was almost completely spared in French and English bulldogs, As previously sug-
gested, caudal articular process dysplasia is a common finding in neurologically normal Pugs but
this also seems to apply to French and English bulldogs. The predisposition of clinically relevant
caudal articular process dysplasia in Pugs is possibly not only caused by the higher prevalence of
caudal articular process dysplasia, but also by breed specific anatomical characteristics,

KEYWORDS
brachyccphalic, facet joint. vertebral malformation



Tipi di malformazioni

o Totale di 70.4% French bulldogs,
84.1% English bulldogs e 97.0%
Carlini

® T10-T11 conformazione anatomica
tipica

e T11-T13processi articolari allineati
verticali

® Aplasia faccette possibile causa
instabilita

FIGURE 5 Three-dimensional reformatted computed tomography
study of the caudal (T10-T13) thoracic vertebral column and ribs with
evidence of hypoplasia (arrowhead) and aplasia (arrows) of the caudal
articular processes
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The presence, morphology and clinical significance of vertebral body
malformations in an Australian population of French Bulldogs

and Pugs

1D Brawn ™ O ) Podadera’” M Ward,” © 5 Goldsmid™ and D Simpsan®

Objective To describe the incidence, morphology and clinlcal
significance of congenital vertebral malformations (CVIV) in twe
breeds of brachycephalic dogs presenting 1o a referral veternary
haspital.

Design Prospective cchort study sefes,

Materials and methads Forty-nine French Bulldogs and Pugs
viere prospectively svaluated and placed in one of two groups
based on whether or not they prasanted for neurcloglcal signs
referable ta spinal cord disease. A computed tomagraphy (CT) of
thair antire spine was cbtwined and the presence and dassifica-
tion of OV along with the degrer of spinal kyphosis recorded for
all dogs. Statistical analysis was performed to identdy chnical
assaciations betwern these factars (P < 0050

Results QWM were prevalent across bath breeds with the French
Bulldog having mere malfonmations than the Pug (Kruska—wallis
rarparametrie analysic of varianes, P < 0.0001). Bresd associated
vertebral malformation subtypes induded butterfly subtype in
French Bulldogs [Chi-square, P = DADAZ), and transitional subsype
In Pugs (edds ratio, 227; P = C.000). A nevs subtype, dorsal
wedge, was cbsenved In 12 cases. The presence, number and sub-
type of vertebral malfermation weare not reliable for predicting
the developrmeant of neurological signs across both breads {Chi-
square, P = 005), However, spinal Xyphosis »35" calculated via
Cobb angle was associated with Pugs that had neuwrclogical
deficlts IChisguare, P = 0.028).

Condusions Congenital vertebral malformatians fargely appear
to be incidental findings in this population of French Bulldogs but
are af mare significance in the Pug breed when spinal kyphosis is
»15° French Bulldogs that hawe spinal card discase and OV are
more likely to have pathalogy distant to CVM with intervertebnl
dise herniatan mast comman.

Keywordz hrachyeephalie;  CT;  hemlvertebra; vertebad
malfarmation

Abbreviations CVM, congenital vertebral malformations; OvL2,
Dishevelad 2; IVOH, intervertebral disc hemiation: MEL magnetic
rasonancs Imaging
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ongenital vertebral malformativas (CVM! ol veewr in

the tharacle spines of small brachyeephalic breads af deg

such as French Bulldags, Poglesh Ralldags, Bocron Terriers
and Pags ™ These maifarmatians ave rypically pronped inte rwn
honad categnries: ane Is thase that invalve the fashare of vartehral seg:
mentation, which are Jmown 23 hiock verrebrac. The nther category
is a failnre ot vertebral davelopment, which results i the formarion
vl wedge vertebra {vertebral bypoplasis), hemivertebra (vertebel
aplasts) or bullezlly verlebra {venlrml and median aplasis). Other
anwaabivs ol vertebral Jurmation include Lansilioasl vertebey, Lucel
joent bvpoplasia and spina bifica”

Dirgrs with chmecally signtficant CVM generally present with slowly
pragresstve necralogical deficrts within the fivst year of life" How-
ever, many CWVN are naidentally encountered an radingraphs ar
camputed tomegraphy (CT) The dfficulty m differenciating
hetween dincally relevant and rrrelevant CVM has led tn the 2xplo-
ration of varioms risk factors that nmay mave relably pradics the
develapment of neuralogical chimraal signs. These have invohed ver-
tebral malfarmation scaring systems thromgh the gracfic breed sacl-
#ties loaking ar the number and lecation of vertehral malformations
alang the spinal calumm, as well as the develapment af a classibea-
tan scheme that categnrises vartebral malformation types hased o a
haman clessification systen *® Farther studies have loaked st the
degrae of spinal sublixatan at areas af vertebeal malfarmatans and
the subsegpuent vertehrl mal slenmsis, the degree of donal angulu-
tva (kyphosis), sod Jaberal aopulation (scoliosis) of b spinal
calumn.

The reloement of CVM Jassilication and messureoent bas Jed w
the charactersation ar assoclatlon of particular hpes af mal-
lorrsetions, especially in Ure Pug and Prench Bulldog breed, whick
are rwn of the mase popular and commiealy encounterad hrachyee-
phalic breeds in Australin® Some studivs have luund specific factors
such as the Pug breed, hemivertehen subtype, prasence af ssbhiva-
Lva and severity of kyploss w be wssociated with & bugher Likeli-
hand of developing nemralagical signa ™*™'" While the mors
witespread use wnd availabdity of CT have also oude cusscteriss-
tion and measorement of these spacific factars more zceamte
vormpared wilk orlbopooa) radiopraphs ol e spinal colume. '

Lncreasingly, the develupment ol nevrological signs in Uwese breeds
and wlether tere is o direct e indirect infduence by CVM appear
mullifzciwrial Allerativos io spinal colume bivenechanics as 2 resull
vl CVM have bevo implioved in the scoelernBon ol degenerative
changes within izlerveriebml disvs adjacent W oullvcmativas bt
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| breed dogs. This retrospec-
tebral malformations in 171
aycephalic dogs. Neurologi-
lile affected dogs underwent
1g hemivertebrae, block ver-

8 Pugs and 41 English bull-
line Pugs. Overall, 80.7% of
rmation. There was a signif-
nore often in neurologically
Compared to other breeds,
$(93.5%; P <0.0001 vs. Pugs;
(17.6%; P=0.004 vs. English
1sitional vertebrae and spina
s included in the study, 4.7%
hen compared to the general
two breeds (P=0.006). This
eurologically normal screw-
cidental diagnostic findings,
screw-tailed brachycephalic
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Diverticoli spinali aracnoidei: SAD

da Costa & Cook

Cystic Abnormalities of the
Spinal Cord and Vertebral
Column

Ronaldo C. da Costa, bmv, msc, pho™, Laurie B. Cook, pvm

KEYWORDS
e Synovial cyst ® Arachnoid diverticulum e Cysts ¢ Dilated subarachnoid space

KEY POINTS

e Cystic lesions of the vertebral column and spinal cord are an important differential diag-
nosis in dogs with signs of spinal cord disease.

s Synovial cysts are commonly associated with degenerative joint disease and commonly
affect the cervical and lumbosacral regions.

= Arachnoid diverticulum (previously known as cysts) is common in the cervical region of
large breed dogs and thoracolumbar region of small breed dogs.

e This article reviews the causes, diagnosis, and treatment of these and other, less com-
mon, cystic lesions.

Fig. 5. Arachnoid diverticulum: {(A) sagittal and (B) transverse views. The arachnoid layer
separates forming the cystic-like structure and causes extradural compression of the spinal
cord. (Courtesy of The Ohio State University, Columbus, OH, 2016; with permission.)
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25 pazienti - Carlini!

Eta media 7.32 anni

80% maschi

25 casi breve periodo > 80%

migliorati

® 21 casilungo periodo > 86%
peggiorat

® Solo 8 casi RM controllo (2 sad sito,
2 sad altro sito, 6 lesioni intramid)

® Non favorevole...Molti dubbi!!

4 DISCUSSION

In the current study we found that B0% aof Pugs show impravement of
signs of neuralogical aysfuncricn within the first § manths after surgi-
cal trcatment of SAD. We belicve that short-term improvement preva-

lerice is even higher gs 1 of the dogs with short-term deterioration

EC uv

FIGURE 1 Pug, / years cld, male, suffering from SAD at the 111
vertenral level. Histological sectian af the diverticula wall. The
diverticula wall is campnsed of marure collagenous eonnective rissuc
and lined in places by Mlattened epitheivm. There is mild inflammatory
reaction consisting of neutrophils and lymphocytes (arrow).
Hematoxylin anc eos'n staining. 20 magnification

ALISAUSKAITE ¢ aL.

WISOT FURD Ddll J TEVUTIRINIVE U SIS dIUET THHUD NTHNPTUYEinicin. reu Ui
the number of reported long-lerm outcorme in Pugs s low, the resulls
are in line with the findings of our study.

A moderate negative correlation (r = 0.50) was cetected between
the duration of clinical signs before presentalion and the onsel of
recurrence of signs of neurological dysfunction, which diffe~s from
the resulls of the previous study.'” On the other hznd, shorter dura-
ton of sikns showed a trend for prediction of beler culcome alter
surgical procedure in a study with 7 dogs suffering from SAD.-®
Experimental studics showed that rats with longer lasting stationary
chronic spinal cord compression have ireversible damage of the mye'on
hecause of exhaustian of the compensatary mechanisms, which might
be true for dogs as well.*® Current study findings might be used to
recommenc Pug owners to perform the surgery in a shorter period of
rime after SAD diagnasis. Intranncrative marsupialization and dis-
scction of leptomeningeal adhesions cid not influcnce the outcome In
the current study. Marsupialization association with outcome was not
statistically evaluated in previous studies, but the procedurr was encour-
agec in 2 few previcus publicadons.*'**® On the other hand, other
authors suggest that eptomening=al adhesion dissection s a more
important positive autcome predicring factor,® but currently there is na
supporting data.

Ihe etiology of poorer long-term outcome after surgical comecton
of SAD In Pugs compared to other breeds is not clear. Possible expla-
nations include conformation of the vertebral column In this dreed,
and a high rate of concomitant VDO might play a role in the higher
recurrence rates. Only in one third (3/24) of dogs no concomitant
pathology of the vertebral column was detecied, On the olher hand,
compete evauation of the wvertebral column using computed

FIGURE 2 Pug / yearsod,
male. Initial mid-zagittal (A),
transverse T2W (B), and TIW
ransverse (C) magnelic resonance
images (MRl demonstraling a
spinal arachnoid diverticula [SAD)
at |12-13 vertebral level. A
follow-up MRI 7 months after
surgery, demonstraling recurrence
of the SAD in T2W mid-sagittal
(D) and transverse (F) MR! images.
Please nore intramedul lary
hyperintansity which s already
present in presurgical MR images
(arrow) (A). Advanced
intramedullary T2W hyperintensity
in postsurgical MR images

Journal of Velennary Internal Medicine AC\?/I M I 5
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Retrospective evaluation of surgical outcomes after closure of durotomy
in eight dogs affected by spinal subarachnoid diverticulum

Simone Spinillo", Lorenzo Golini'~, Massimo Mariscoli'® and Luca Motta’
‘Northwest Veterinary Specialists, Runcorn, UK

“Vetsuisse Faculty, University of Ziirich, Ziirich, Switzerland
*Paragon Veterinary Referrals, Wakefield, UK

Abstract

Background: Canine spinal subarachnoid diverticulum has been studied since 1968 and a few advancements have
been made with regard to the treatment of this discase. Several surgical techniques have been proposed which include
durectomy, fenestration, and/or marsupilization with the latter two regarded as the more favorable surgical treatments.
Aim: In this retrospective study, we evaluated the closure of the durotomy incision in the treatment of canine spinal
subarachnoid diverticulum.

Methods: We retrospectively cvaluated eight dogs with clinical signs and magnetic resonance imaging findings
consistent with spinal subarachnoid diverticulum located in the cervical and thoracolumbar arca. This was to determine
whether the fenestration with closure of durotomy was superior to the marsupialization technique. In all dogs,
fenestration and removal of subarachnoid adherences alongside closure of the durotomy were carried out.

Results: Mild post-operative deterioration was observed in all dogs. Follow-up from 7 to 36 months indicated a
satisfactory outcome.

Conclusion: We conclude that the closure of durotomy has similar short-term and long-term outcomes compared
to the previous reported studies. These results suggest that the closure of durotomy 18 a viable technique for spinal
subarachnoid diverticulum.

Keywords: Arachnoid cyst, Durotomy, Spinal cord, Subarachnoid cyst, Subarachnoid diverticulum.
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3 casl

Non solo carlini

Iniziale deterioramento

Follow up 7 to 36 mesi
soddisfacente

Durotomia vs Marsupializzazione

Fig. 1. Spinal cord (black arrow) after longitudinal durotomy
and adhersnces exposure (green arrow) via stay suture (blue
armrow).

Fig. 2. Stay suturc in placc and dorsal removal of the spinal ~ A1p://www.openveterinaryjournal.com
subarachnoid adherences with Castroviejo scissors. 8. Spinillo et al.

Fig. 3. Stay suture in place and lateral remaval of the spma’ Fig. 5. Spinal cord free form adherences and CST flow
subarachnoid adherences with Castroviejo scissors. restored.
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Stenosi vertebrale toracica craniale

Thoracic Vertebral Canal Stenosis Associated with
Vertebral Arch Anomalies in Small Brachycephalic
Screw-Tail Dog Breeds

194 Vertebral Canal Stenosis in Small Brachycephalic Dogs Conte et al.

® Progressiva e non dolente paresi e
atassia

® Frequenti giovani Bulldogs maschi

® Non tutte le stenosi rilevanti
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Congenital malformations of the lumbosacral vertebral column

are common in neurologically normal French Bulldogs, English
Bulldogs, and Pugs, with breed-specific differences

Simon Bertram! \"' | Gertter Haar’2 | Steven De Decker!

1Departmant of Clinlcal Sclence and Servicas,
Royal Veterinary Colluge, Universily of London,
Hatfi=ld, LJK

’Speci alistische Dierenklinizk Utrecht, Utrech:
The Netherlands
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Abstract

Congenital vertebral malformations are common findings on diagnostic imaging of the vertebral
column in “screw-tailec” brachycephalic dngs. The aims of this study were ta evaluare the preva-
lence and anatomical characteristics of lumbosacral congenital vertebral malformations in French
Bulldogs, English Hulldogs, and Pugs presenting for prohlems unrelatec to spinal diseass, as well
as possible associations with tre degree af tall malfarmatian, lumbosacral intervertehral disc her-
niation, or spandylosis deformans. |n this retrospective rross-sectional study, C1 scans of verte-
brae L& to 53 and of the coocygeal verrebrae were reviewed for type of congenital vertebral mal-
Formations (hemivertebrae, block vertebrae, lumbosacral transitional vertebrae, and spina bitida),
lumbasacral intervertebral disc herniation, lumbosacral spondylnsis detarmans. and degree of tail
malformation. In 76 [51.0%) of the 149 included dogs (53 French Bulldegs, 37 English Bulldogs,
and 59 Pugs) at l=zast one type of congenital vertebral malformatinns was found, with lumbasacral
transitional vertehrae being the mast common (34.2%). There was a significantly higher preva-
lcnce of lumbaosacral transitional vertebrac (54.25%) and lower prevalence of hemivertebrae (1.7%)
in Pugs compared to English (13.5% and 24.3%. respectively) and ['rench Bulldogs (26.4% and
32.0%, respectively]. 1ail malfarmation was significantly mars s=vere in dags with evidence of
hcmivertebrae. Congenital vertcbral malformations arc a common finding in the lumbosacral ver-
tcoral column of French Bullcogs, English Bulldogs, and Pugs. These anatomical variances nced
to be ronsidered when interpreting diagnostic studies and when planning for neurosurgical and
ncurodiagnostic procedurcs. Furthermore, this study suggests a possible association between the
dcgrec of tail malformation and lumbosacral hemivertcbrac.

KEYWORDS
brzchyccpnalic, butterfly vertebra, hemivertebra, screw-tail, spina bifida, transitional vertcbra
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Estrusioni discall
Protrusioni discali
Meningiti e meningomieliti
Ecc ecc
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Outcomes of nonsurgical treatment for congenital
thoracic vertebral body malformations in dogs:

13 cases (2009-2016)

Sophie Wyatt BVctMcd

Rita Goncalves DVM, MVM

Rodrigo Gutierrez-Quintana Mvz, MVM
Steven De Decker DVM. MVciMed, PhD
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pital, School of Veterinary Science, University of Liv-
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OBJECTIVE
To characterize outcomes following nonsurgical treatment of congenital
thoracic vertebral body malformations causing neurologic deficits in dogs.

DESIGN
Retrospective case series.

ANIMALS

I3 client-owned dogs treated nonsurgically for congenital thoracic verte-
bral body malformations at 3 veterinary referral hospitals from June 2009
through May 2016.

PROCEDURES

Data were extracted from the medical records regarding dag signalment,
duration and type of clinical signs before referral, general physical and neu-
rologic examination findings, radiographic and MRI findings, and treatments
provided after diagnosis. Follow-up data were obtained from records of
recheck examinations and via a standardized owner questionnaire.

RESULTS

All included dogs were screw-tail brachycephalic breeds with a median age
of 6 months. All dogs had ambulatory paraparesis and ataxia, and in | dog,
signs of spinal hyperesthesia could be elicited. Nonsurgical treatments con-
sisted of restricted exercise without (n = 5) or with (3) physiotherapy,
physiotherapy without restricted exercise (3), and no exercise modifica-
tion (2). Seven dogs received additional nonsurgical treatment consisting of
prednisolene (n = 5) or gabapentin (2). Four dogs were eventually eutha-
nized because of progressive neurologic deterioration, 2 underwent sur-
gery for the same reason, and the remaining 7 dogs survived for = 170 days
after diagnosis, despite progressive neurologic deterioration.

CONCLUSIONS AND CLINICAL RELEVANCE
Nonsurgical treatment of congenital thoracic vertebral body malformations
was associated with an unfavorable outcome in this group of dogs. Despite

this treatment, all dogs had progression of clinical signs. (J Am Vet Med Assoc
2018;253:768-773)
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Transthoracic Vertebral Distraction and Stabilization
in 10 Dogs with Congenital Thoracic Vertebral
Malformations
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Fabio Stabile? Alejandro Lujan Feliu-Pascual’

T . . . . ' AGna Especialidades Veterinarias, Valencia, Spain Address for correspondence Alba Farré Mariné, DVM, Adna
‘ e C n I C a O r I g I n a e r a rO n I 2 Animal Health Trust, Newmarket, United Kingdom Especialidades Veterinarias, Valencia 46980, Spain
3 Ars Veterinaria, Barcelona, Spain (e-mail: afm@aunaespecialidadesveterinarias.es).
4Hospital Veterinari Glories, Barcelona, Spain

® 1 cane morto 24 ore dopo
e Migliorato angolo Cobb’s e

VCA o g
e Migliorati 9 su 10 ——

O e -

Transthoracic Vertebral Stabilization for CTVBM Mariné et al. 369

, M .
& ‘\l g ‘ '

\ P @
L | | . -

Fig. 1 Surgical approach and traction screws placement: Surgical
image illustrating the ventrolateral aspect of the vertebral bodies
from T4 (black asterisk) to T9 (white asterisk), with the paravertebral
soft tissue dorsally retracted and after curettage of the intervertebral
discs is seen. Note the distraction screws anchored to the vertebral
bodies of T4 and T9 and inserted into the arms of the Caspar distractor
before traction.

Fig. 2 Spinal traction and monocortical screws placement: Surgical
image illustrating the traction screws anchored to the vertebral
bodies cranial and caudal to the malformed vertebrae and inserted
into the arms of the Caspar distractor (asterisk) once the traction has
been applied and the monocortical screws (arrows) have been placed.
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[ The thoracic and lumbar vertebrae to be stahilized were

exposed through a bilateral dorsal approach. To optimize
i | guide fir, particular care was taken to clevate all soft fissues
" from the cortices in the region ot the guide footprints.

FIGURE 1 Oblgue view of TIO and T11 virtual vertebral model
with virtnal drill ginde 1n place and screw trajectory cylinders
projecting through the dnll pinde

FIGURE 3 Transverse computed tomographic image of T6 with
pedicle screws in place

TABLE 1 Pedicle screw placement according 10 modified
Zdichavsky classification

Classification Description

I Optimally placed pedicle screw fully contained
within: the pedicle and vertebral body
IIa Partial penetration of the medial pedicle wall
[th Full penetration af the medhal pedicle wall {whole
of screw diameter within vertebral canal).
IIa Partial penetration of the lateral pedicle wall
FIGURE 2 Three-dimensionally (3D) printed vertebtal model b Full penetration of the lateral pediels wall (whols

with 3D patient-specific arill guide in place ol screw diameler ouwside Lhe vertebral canal)
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