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Iepidnyn

O 016X0¢ TNG TTAPOVONG HEAETNG NTAV VA EKTIHNOEL KATA
TIOGOV 0L GKOAOL BPOXUKEPAAKMV GUAGDY epdpavifouy Tipo-
SaBeon ya yaotpootsodaykn makwvdpopnon (FOIT) katd
™ Stapketa NG yevikng avaiodnoiag. To cvvdpopo Tov
AVWOTEPOU AVATIVEVGTIKOD TV BPaXUKEGUAIKOV GUAGDV
efvat pae guxv TaBoAoyIKY KATAOTHOT) IOV TTXPOLGL-
alovv oKOAOL e CUYKEKPLHEVEG VATOIKEG AVOUXAIEG
TOL AVWTEPOL AVATIVEVCTIKOV GLOTHHATOG. Etdikdtepa,
oL Bpaxukepalikég UAEG popel va epdpavifouy aTevolg
HUKTHPEG, LITOMAACTIKT Tpaxeia Kat GANeg SevTepoye-
VEIG HETAPONEC OTIWG EKATPOPT] TWV AAPLY LKAV KOLALGY,
TIAEOVALOVTEG OTOUATOPAPLYYIKOUG HAAAKOVG LGTOVG
KAl TAPAALOT) TOL A&pLYYX. AUTEG OL IOLOTEPOTNTEG V-
E&vouv v apvnTikn evéoBwpakikr mieon Kot Ptopovv
va nipodiaécouvy oe I'OIT, omoia pmopei va 0dnyroeL o€
olo0payiTIdn, OTEVKOT TOU OLGOPAYOU KAL ELOPOPNTIKN
Bpoyxomvevpovia. QoT1é00, KaTh TN SidpKeLo TNG YEVIKNG
avaloOnoiag Mool Tap&yovteg OTWS T avatoONTIKE
Gappaka 1} 1 0€on KATAKAONG HITopovV va av€couy Ty
mBavotnta eppdviong IOIT. Ta Sedopéva Ppednray amo
TG Paoetg dedopévav tng EOvikng latpikng BipAoOnikng
twv HILA. (PubMed) kat Mendeley. A€ioloynOnkav Ola
T Srabéotpa dedopéva kat povo dnpoactevpéva apOpa
TIOL TAV GXETIKA (L€ TO OEpa Kot TANPOLGHY T KPLTHpLa
ELOAYWYTNG 0TN HEAETN CLUANEXONKaV Yl aovévor). H mhel-
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Abstract

The aim of this study was to assess whether brach-
ycephalic dogs are more prone to develop gas-
tro-esophageal reflux (GOR) during anaesthesia.
Brachycephalic airway syndrome is a common
pathologic condition that affects dogs with certain
anatomical abnormalities of the upper airway.
Specifically, brachycephalic dogs may present
stenotic nares, hypoplastic trachea and other
secondary changes such as everted laryngeal
saccules, redundant oropharyngeal soft tissue
and laryngeal collapse. These conditions increase
the negative intrathoracic pressure and provoke
GOR, which causes oesophagitis, oesophageal
stenosis and aspiration pneumonia. However,
during anaesthesia, many factors, like anaesthetic
drugs or the patient’s body position, can increase
the likelihood of GOR. Data were retrieved from
the U.S. National Library of Medicine (PubMed)
and the Mendeley databases. All data were eval-
uated and only articles, relevant and meeting the
inclusion criteria, were kept for processing. The
majority of 310 articles was related to GOR during
anaesthesia in companion animals; some of them
took into consideration such an event in dog pop-
ulation, but only two, recently published articles,



ovotnta twv 310 epyaciov avapepotav oe TOIT kotd
Stdpreta TNG yeviknig avatodnoiag ota {Ha cLVTPOPLAC.
Oplopéveg armd auTéG avapEpOnKav 6To Gpatvopevo autod
600V apopd Tov MANOLOUO TV OKUAWY, WOTOGO HOVO
dvo mpoodata Snpoctevpéveg epyacieg teptElaav Tov
urtorAnBuopd Twv PpaxukePpaikodv uAGV. Me Bdon Tig
500 AUTEG HENETEC, OL GKUNOL TWV PPaXUKEPAAK®V GUAGOV
(ovprTepaTkol 1 acLUTTOHATIKO!) Jev €8el€av Heyahv-
tepn nipodiabeon yax FOTT katd tn Sidprela TNG YEVIKNAG
avatoOnoiag CUYKPLTIKG He un PpoaxuKkepalikeg Gpuréc. H
nipodi&Beon yiax TOIT eivat éva Bépa o éxet TpooeAKD-
O€L TO eVOLAPEPOV YLO TTEPALTEP® EPEVVES T TEAeLTA{X
étn. H napovoa ovotnpatikh avévon vrodeikviel 0T,
otV npdén dev vdpxouv apkeTég anodeifels woTe va
TexunplwBel avEnpévn mpodiabeon yix FOIT oe okOAOUG
TV PPaxuKePpaAK®V GUAGV G GUYKPLOT] (e OKDAOUG [N
BpaxuKePpaA KOV GLAGY, KADKOG TILO GTOXEVHEVEG HENETEG
Kat HeYoADTePOG TANBLOUOG (wwv Ba Tipémet va a&lolo-
ynBoovv HaTe va LITOGTNPIEOLY AVTS TO GUUITEPAGHAL.

MeSH keywords: anesthesia, dogs, gastroesophageal reflux

Enotnpovika dedopéva

H yaotpootsopayikr) marvdpopnon (TOIT) amotelei ov-
XVN ETUTAOKT) KATA T1) SIAPKELX AVALOONTIK®V XELPIOHAV,
e€attiag NG peiwong Tou TOVOUL TOV KAT® OLGOPAYLIKOV
opryktipa (KOZ) mov mpokadeital amod ta avaoOntikd
¢appaxa. H mapovaia tov avdpopodviog yaotpiko
TIEPLEXOUEVOU (OEIVO TIEPLEXOUEVO), ) HELYHATOC YATTPLKOD
Kkat SwdexadakTulikol meptexopévou (pn 6€1vo), oTov auAd
TOU 0looPA&yOoU pitopel va 0dnyroet oe coPapr} olcoPpayitt-
O, OTEVWOT TOL OLGOPAYOL KAl ELOPOPNTIKT PPOyyXOTIVEL-
povia (Grimm et al. 2015). Meléteg Trov €ytvay o€ HEIKTO
mANBLOHO oKOAWV LTIO Yevikn) avatoBnoia édet€av dTL N
ovxvétnta epdpdviong g FOIT pmopel va kupaivetat amd
4,8% (Anagnostou et al. 2009) ¢w¢ 55% (Wilson et al. 2005)
avohdywg Tnv nAiia, To péyebog Tou {wou (Anagnostou et
al. 2017), tn Béon KATAKALONG KATA TN OLAPKELQ TNG ETEN-
Baong, Tov TOTo NG enépPaong (Galatos & Raptopoulos
1995) kat ta pdppaxa TOL XopnyRBnKav KATd TNV Tpoa-
valoOntiky aywyn (Galatos & Raptopoulos 1995, Wilson
et al. 2005), v eykatdotaon (Raptopoulos & Galatos
1997) xat 11 Swatpnon (Wilson et al. 2006) tng yevikng
avatoOnoiag. Eivat yvwoto 6tL ot akVAoL Bpayukepaiikev
GUAGV, e€alTiag TOL CUVEPOOU TOV AVWTEPOU AVATIVEVOTL-
KoL cuoTpatog, Seixvouv avénpévn mpodidbeon oe kAN
10U otsodpaytkoL Tprpatog kat FOTT e€attiog Tng évrovng

Canin

considered the brachycephalic sub-population.
According to these two articles, brachycephalic
dogs (symptomatic or not) did not show a higher
tendency to GOR during anaesthesia, in compar-
ison to non-brachycephalic dogs. The prevalence
of GOR in brachycephalic dogs is an issue that
has drawn the attention of research in the last
years. This systematic review suggests that, actu-
ally, there is not enough evidence to support an
increased likelihood of GOR in brachycephalic
dogs compared with non-brachycephalic ones,
since more specifically targeted studies and a
larger population must be examined, in order
to allow such a conclusion.

Background

Gastroesophageal reflux (GOR) is a frequent
complication during anaesthetic procedures, due
to reduction of the lower oesophageal sphincter
(LOS) tone, caused by anaesthetic drugs. The
reflux of gastric content (acid reflux), or a mixture
of gastric and duodenal content (non-acid), into
the lumen of the oesophagus can cause severe
oesophagitis, oesophageal stricture and aspiration
pneumonia (Grimm et al. 2015). Studies conduct-
ed on a mixed population of anaesthetised dogs
reveals that the incidence of GOR may vary from
4.8% (Anagnostou et al. 2009) to 55% (Wilson et
al. 2005) depending on the age, the size of the
animal (Anagnostou et al. 2017), the position
during surgery, the type of surgical procedure
(Galatos & Raptopoulos 1995), and the drugs
used for premedication (Galatos & Raptopoulos
1995, Wilson et al. 2005), induction (Raptopoulos
& Galatos 1997) and maintenance (Wilson et al.
2006) of anaesthesia. It is known that brachyce-
phalic dogs, affected by obstructive respiratory
syndrome, show a high prevalence of hiatal hernia
and GOR, due to the violent inspiratory effort that
induces an abnormally low negative intrathoracic
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TIPOOTIGOELOG Vi ELGTIVOT, TIOL TIPOKOAEL LTTEPPOAIKE XX
HNAT apvnTikn evéoBwpakikr Ttieon Kot Katd cuvémela
HETATOTILON TIPOG ToL EUTTPOG TWV TIETMTIKWY SOUDV 1) TOU
nieptexopévou Toug (Lecoindre & Richard 2004). E€atriag
AUTOV TV HETABOAMY OTO OVATIVEVGTIKO OUOTNHA TWV
Bpaxukepalkmv GpuAGV, eival WdlaiTepa ONUAVTIKO VA
Tekpnplwdel Katd OO LTTdpYEL avEnuévn Tpodiabeon yla
T'OTIT katd tn Stdprela TG yevikng avalobnoiag, wote va
AnpBolv Ta kaTdAAN o pétpor TPOANYNG.

Mé0odot

O1 Paocelg dedopévwv g EBvikng latpikng BipAoOnikng
twv HILA. (PubMed) kat n pdon Sedopévwv Mendeley
XPNotpHomoOnKav wg MNYEG yia T CUGTNHATIKY ova-
okémnon dAwv TwV oxeTikov dnpoctevoewv T'OIT oe
OKOAOUG BpaxuKePAMK®V GUAGV LTTO YeVIKT avaloOn-
ola. o Toug oKOTOUG TNG TTAPOVONG HENETNG OL AKOAOUL-
Beg ppdoeig (Aé€eig-kheldi&) xpnotpomouinkay katd
v avalitnon: gastroesophageal reflux in dogs during
anesthesia, gastroesophageal reflux in brachycephalic
dogs, gastroesophageal reflux and brachycephalic airway
obstructive syndrome, gastroesophageal reflux and upper
airway obstruction in dogs, gastroesophageal reflux in
brachycephalic dogs during anesthesia. E€autiag tng é\-
AEWYNG YV®OONG GUYKEKPLHEVOU AOYLOHIKOU, KpibnKke ama-
paitnto va eheyxBovv Tar armoTeEAECHATA oTTO OAX TOX HEA
¢ opddag. O aplBudg twv dnpoactevoewv mtov Ppednkay
oTL¢ Phoelg dedopévwv Tou avadépOnkay ouvoyiletal oTov
IMivaka 1. Ot peléteg Tov cLpTEPAPONKaY o€ auTh TNV
AVOOKOTINGT €TTPETIE VA TIAN POV OPIOHEVX KPLTAPLA: OPXLKK
0 TANOUOHOG TV CKUAWV ETIPETTE VA AVIKEL O€ PparyUKe-
GANKESG PUNEG, KT OelTepOV €mpeTte va €xel OlepevvnOel
n eppdvion TOIT katd ) Sidpreta yevikng avaioOnoiog. Ot
peréteg ylo TOIT oe meploTaTIKd PpayUKEPAAKOY GUAGDY
rou 8ev uTToPARONKaV Ge yevikn avaloOnaoia amok\eioTnray
aTo TNV MapovoA AVAoKOTINOT).

pressure, and consequently a cranial displacement
of digestive structures or their content (Lecoindre
& Richard 2004). Due to these abnormalities
of the brachycephalic respiratory system, it is
of key importance to detect if there is a higher
predisposition for GOR during anaesthesia and
take appropriate preventing measures.

Methods

The U.S. National Library of Medicine (PubMed)
and the Mendeley databases were employed for
a systematic review of all relevant publications
about GOR, in brachycephalic dogs during an-
aesthesia. For the purposes of this research the
following sentences (keywords) were used: gas-
troesophageal reflux in dogs during anesthesia,
gastroesophageal reflux in brachycephalic dogs,
gastroesophageal reflux and brachycephalic air-
way obstructive syndrome, gastroesophageal
reflux and upper airway obstruction in dogs,
gastroesophageal reflux in brachycephalic dogs
during anesthesia. Due to the lack of specific
software knowledge, it became necessary to check
the results by all the team members. The number
of publications found in the above-mentioned
databases are reported in Table 1. The studies
included in this review had to meet certain cri-
teria: first the included dog population had to
be brachycephalic, and secondly had to be in-
vestigated for GOR under anaesthesia. Studies
on GOR in brachycephalic patients that did not
undergo anaesthesia were excluded from the
present review.

NMivakag 1: Aé€eig-kAed1a mov XpnotpomoiOnkav Kat peréteg mov Bpédnkav otig Bacelg Sedopévwv g EOVIKNAG
latpikig BifAoOnkn¢ Twv H.M.A. (PubMed) kat tn Baon dedopévwv Mendeley.

Aé€eig-khedia anotedéopata oxeTI{OpEVEC pE To Bépa OXETIKEQ

gastroesophageal reflux in dogs during anesthesia Mendeley: 177 Mendeley: 15 2
Pubmed: 32 Pubmed: 20

gastroesophageal reflux in brachycephalic dogs Mendeley: 124 Mendeley: 4 1
Pubmed: 2 Pubmed: 1

gastroesophageal reflux and brachycephalic airway obstructive Mendeley: 77 Mendeley: 1 1

syndrome Pubmed: 1 Pubmed: 0

gastrogastroesophageal reflux and upper airway obstruction in dogs Mendeley: 278 Mendeley: 4 1
Pubmed: 3 Pubmed: 2

gastroesophageal reflux in brachycephalic dogs during anesthesia Mendeley: 17 Mendeley: 5 1
Pubmed: 1 Pubmed: 1
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Table 1: Keywords used, and articles found through the U.S. National Library of Medicine (PubMed) and Mendeley

databases.
keywords results related to the subject relevant
gastroesophageal reflux in dogs during anesthesia Mendeley: 177 Mendeley: 15 2
Pubmed: 32 Pubmed: 20
gastroesophageal reflux in brachycephalic dogs Mendeley: 124 Mendeley: 4 1
Pubmed: 2 Pubmed: 1
gastroesophageal reflux and brachycephalic airway obstructive syndrome  Mendeley: 77 Mendeley: 1 1
Pubmed: 1 Pubmed: 0
gastrogastroesophageal reflux and upper airway obstruction in dogs Mendeley: 278 Mendeley: 4 1
Pubmed: 3 Pubmed: 2
gastroesophageal reflux in brachycephalic dogs during anesthesia Mendeley: 17 Mendeley: 5 1
Pubmed: 1 Pubmed: 1
4
Amotedéopata Results

Katomv Siepevvnong tng Béong dedopévwv, Ppédnrav
ovvohikd 310 Snpootevpéveg epyaciec. Ot epyaaieg mov
eppaviCovtav dvo popég Kal oL epyacieg mov dev HTay
OXETIKEG apatpednkav kat TEAKA XprotporoliBnkayv povo
Svo &pBpa ov mnpovoav Ta Kptrfpia évtaing (Ewdva 1).
Kot ot dvo epyaaoieg elval TuXALOTOINHEVES KALVIKEG HeNETEG

With the database research, a total number of
310 papers was found. The duplicates and the
papers that were not relevant were removed,
and finally only two articles, that fulfilled the
inclusion criteria, were used (Figure 1). Both
studies are randomized controlled clinical trials

Tovtomoinon

._

Emiloyn

Ewéva 1: Aidypappa porig g
OUOTNHATIKAG QVAOKOTNONG.

_
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pe opdda papTOpwV Kal éxovv dnpoctevtel mpoopata. H
nipwtn dnpootevTnke Tov Iav/Defp 2017 oo Journal of the
American Animal Hospital Association, an6 toug Shaver
etal. katn 8evtepn Tov Iavoudpio tov 2017 610 Veterinary
Anesthesia and Analgesia, and tovg Anagnostou et al.

O otdxog Tn¢ MpWTNG perétng (Shaver et al. 2017) rjrav
1 Otepelivnor TOL CUVEPOHOL TWV PPAXUKEPANIK®V GUAGDV
g mapdayovta podiabeong yiax I'OTT katd 1 didprela
¢ yevikng avalodnoiag. Aloloyovaoe kal GUYKpLVE TNV
ovxvotnTa epdpaviong e TOTIT (6€vou kat facikol mept-
exopévou), t Sidprela kat Tnv ekdniwon tng TOTT oe Svo
opdeg oxvAwv. H Opada 1 (mepiotatikd) amotehovvtoy
amnod 20 okVAoug pe emiPePatwpévo aOVOpopo Ppaxuke-
GOAKOV GUAGV, TTOL TIPOCKOMICTNKAV YL XELPOLPYLKN
QITOKATAGTAOT TOL TaBOA0YIKOU auTOV GUVEPOHOV, OTNY
omoia artodd0nKe «Babpodg PpaxurePaiikod GLVIPOHOL»,
eve 1 Opada 2 (pdptupeg) mepthapPave 20 GKOAOLG N
Bpoxvkepahikig LIRS xwpig pLepikr) artddppadn Tov ave-
TEPOL AVATTVEVGTLKO), e BAOT) TO LOTOPLKO Kotk TNV KALVIKT
e€étaon, Tov voPANBNKaY Ge AANOUL €idOUg TTpOYpapLo-
TIOUEVN XeLpOLPYLKT) emépPaot). Ta KpLTrpla aITOKAELGHOD
mepAdppavay 1o av €ytve Sidvol€n Tov Bdpaka 1) NG
KOWALOKNAG KONOTNTAG Katd T Sidpreta TnG emépPaong,
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Identification

Eligibility

Figure 1: Flowchart diagram of
the systematic review.

and have been published recently. The first one
was published on Jan/Feb 2017 in the Journal
of the American Animal Hospital Association,
by Shaver et al., and the second one on January
2017 in Veterinary Anesthesia and Analgesia, by
Anagnostou et al.

The aim of the first study (Shaver et al. 2017)
was to investigate if brachycephalic airway syn-
drome can predispose to GOR during anaesthesia.
It evaluated and compared the prevalence of GOR
(acidic and basic), the duration and the onset of
GOR in two groups of dogs. Group 1 (cases) was
represented by 20 dogs with confirmed partial
upper airway obstruction, presenting for surgical
correction of this pathologic condition, to which
a “brachycephalic grade” was given, while group 2
(controls) included 20 non-brachycephalic dogs,
with no partial obstruction affecting the upper
airway, based on history and physical examina-
tion, that were undergoing other elective surgery.
Subjects were excluded if the thorax or abdomen
were opened during the operation, if there was
any mast cell tumour (in their history, or cur-



av Bpednke HHOTOKOTTWHA (OTO LOTOPLKO 1) LITAPXOV), oLV
vt pxe ooPapr) opyavikn SuoAettovpyia 1) av TponyrnOnKe
XOPNYNON 0TePOEIS®OV 1] 11 GTEPOELS®V AVTIPAEYHOVWOWY
PAPUAKWV, TIPOKLVNTIKOV 1} paApUEK®WY TIOV TPOTIOTIOL-
ovv to pH touv atopdyov. ONot ot oKOAOL TTOL GUUTTEPL-
APpBnkav otn perétn avth EdaPav To iSlo TuTToTToLNHéVo
avatoBnTiko mpwtokolo pe pdafordpun (0,1 mg kg?),
vdpopopdpovn (0,2 mg kg?) kat atporivn (0,02 mg kg)
IM wg povapKwon, N eyKaTaoTaon Tng avalodnoiog
éytve pe tportopoAn (5-7 mg kg! IV) kat n Statrpnon pe
loodprovpdvio oe 100% 0fuyovo KaTomy SICWARVWONG.
Kataypanrav ta enetcodia TOTIT pe cuvexn éheyyo tou
oloopaylkol pH, katd tn Siépkela TnG yeviknc avaladnoiag,
Héow alobnTrpa Tov TomoBetiBnke kovtd otov KOX. Ta
dedopéva ouykpiBnkay petad Twv opadwy e To Student’s
t test ylx mapapetpikd deSopéva kat pe To Mann-Whitney
U test ylax un napapetpikd dedopéva. Evromiotnke TOTT
otoug 20/40 (50%) okvloug, 12/20 (60%) otnv opdda Twv
neploTaTik®v Kat 8/20 (40%) otnv opdda Twv HapTOPWV.
O&vou mepiexopévouv I'OTIT Bpébnke oe 12/40 okvAovg
(8 Bpaxukepahikots, 4 p&ptupeg), Paotkr [OIT oe 6/40
oKVAOUG (3 Ppaxukepahikovs, 3 p&pTLpEC) Kat 6ELvou
Kot Pactkov meptexopévou [OTT oe 2/40 oxdlovg (1 Bpa-
XUKEPAALKO, 1 pdpTupa). BpéOnie pun onpavrikn diapopd
HeTaD TOL TOGOOTOV TV PPAKUKEPAALIKMY Kol TV OKUAWVY
HopTOpwV TTOV elyary 6E VoL (p=0,32), BaotkoD TtepleXopEVOD
(p=1,0) 1} omrotovdnjrtote eidovg 'OIT (p=0,34). H dikprela
Kkd0e eidovg IOTIT oe oKVAOUG PParXUKEPANKOY GUAGY eixe
OTOTIOTIKWG Ur oNUAvTIKh Slapopd petadd Twv opddwy
TV meploTatikav (Siapecog 47,5 min, evpog 3-195) Ko
TV paptopwv (Stépecog 32,5 min, evpog 5-150) (p=0,18).
H évapén g [OIT napovoiaoe GTATIOTIK®G {) CNHAVTIKT
Stapopd peTald Twv opadwv Twv MePLoTATIKOV (Stdpesog
10 min, evpog 5-125) kat Twv paptpwv (Siapecog 12,5
min, epog 5-125) (p=0,6). Ot ovyypageic Stevkptvifouv
o1, pe Paon post-hoc avévon woxbog, anatreitot Setyplo
TOVAG&YLOTOV 97 OKOAWV Yo vor aviyvevBei Stapopd peta€d
TWV OUAOWV TV TIEPIOTATIKMV Kol TV HApTUpWV pe Kabe
eidovg I'OIT.

H 8evtepn perétn (Anagnostou etal. 2017) adpopotoe
otn oUyKpton ¢ ovxvotntag g TOTT petald peyalo-
OWHWV GLAGY OKOAwWV e Pabl Bopaka Kot HIKPOCOHKVY
PUAGV pe Papeloeldn Bwpaka, 6TIwG eival ol Ppayukeda-
Aiég pUAEG. Ot oKVAOL OAWV TV GUAGY ToTIOOETHONKAY
O€ OTEPVIKN KATAKALON Yl eMEUPacn 0T oToVOLALKN
oTNAN LT6 Yevikn avaioBnoia. O cuvolikog aplBudg
oKOAWV TI0VL e€eTAoTNKAV HTAV 45, Atd ToLG oToiovg 26
ATy peyadoowung puing pe Padtd Bopaka kot 19 froav
HIKpOOoWUNGS GUANG e Papeloetdn) Bwpaxa. TorroBetriBnke
aloOnTAPAg HETPNONG GTOV OLCOPAYO OOTE V& arviyvevBel
miBavr) FOIT kat va eNéyxetat o pH tou mepiexopévou mov
mohtvdpopel. To avalobntiko mpwtdkorlo mephdpPave
TV evOOpUIK Xoprynorn aketulompopadivng kat mebidivng
G TIpoavalaBnTIKY aywyr, vatplovxo Belomevtovn ylo

Gastroesophageal reflux in brachycephalic dogs

rently), if there was evidence of substantial organ
dysfunction, or if the dog was receiving steroidal
or non-steroidal anti-inflammatory, prokinetic or
gastric pH modifying drugs. All dogs included
in this study received a standardized anaesthetic
protocol of midazolam (0.1 mg kg*), hydromor-
phone (0.2 mg kg!) and atropine (0.02 mg kg™)
IM as premedication, induction with propofol
(5-7 mg kg! IV) and maintenance of anaesthesia
with isoflurane in 100% oxygen following intu-
bation. GOR was documented by continuous
monitoring of the oesophageal pH during an-
aesthesia, through a probe positioned close to
the LOS. Data were compared between groups
with a Student’s t test for parametric data and
with a Mann-Whitney U test for non-parametric
data. GOR was detected in 20/40 (50%) of dogs,
12/20 (60%) of cases and 8/20 (40%) of control
dogs. Acidic GOR was found in 12/40 dogs (8
brachycephalic, 4 control), basic GOR in 6/40
dogs (3 brachycephalic, 3 control) and both acidic
and basic GOR in 2/40 dogs (1 brachycephalic,
1 control). Non-significant differences between
the percentage of brachycephalic and control
dogs that had acidic (p=0.32), basic (p=1.0), or
any GOR (p=0.34) were observed. The duration
of any kind of GOR in brachycephalic dogs was
non-significantly different between the case
(median 47.5 min, range 3-195) and control
groups (median 32.5 min, range 5-150) (p=0.18).
The onset of GOR was non-significantly different
between case (median 10 min, range 5-125) and
control groups (median 12.5 min, range 5-125)
(p=0.6). The authors specify that, based on a
post-hoc power analysis, a sample of at least 97
dogs is required to detect a difference between
case and control groups with any kind of GOR.

The second study (Anagnostou et al. 2017)
was about the comparison of the GOR frequency
between large-sized, deep chested dogs and small-
sized, barrel chested ones, like brachycephalic
dogs. All of them were in sternal recumbency
for a spinal surgery and under anaesthesia. The
total number of tested dogs was 45, from which
26 were large-sized, deep chested and 19 were
small-sized, barrel chested. A probe was insert-
ed into the oesophagus in order to detect the
potential GOR and to monitor the pH of the
refluxate. Anaesthetic protocol included intra-
muscular administration of acepromazine and
pethidine as premedication, sodium thiopen-
tal for induction and halothane in oxygen for
maintenance of anaesthesia. The results showed
that there was a significantly higher incidence of
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[aotpoolco®ayikr MaAVEPOUNGN G BPAXUKEPANIKES PUAEC

Vv eloarywyr) Kot akoBavio og o€uyovo yia tn Siatripnon
¢ avatoOnoiag. Ta amotedéopata édeifav otL vpLe
onpoavTIKG vYPNAGTEPN ouxvoTnTa [OIT (p=0,032) o€ oKL-
Aoug peyaroowpwv puAGY pe Bab Bopaxa. Kavévag oo
TOUG OKOAOUG HIKPOOWH®V PUAGV (e Papeloetdr) Bwpaxa,
oe avtifeon pe 6 OKOAOUVG HeYaAOOWHWY GUAGV pe PaBD
Bopaka eppavicay TOIT pia wpor HETE TNV EYKATAOTAOT
¢ avaiodnoiag. Ol cuyypadeic TOVIoAV OTL 0L OKUAOL
Bpaxukedahikng puANG epdpavilovtal oe peydho aplOuod
0TV opada TwV HIKPOoWHeV oKUA®Y He Papeloeldn Ow-
POIKOL KOl KAVEVOLG &TTO AUTOVG TOUG GKUAOUG Sev epdavioe
['OIT oe avtr) T perétn. To yeyovdg avtd amotehei évelln
OTL ot oKVAOL BpaLKePaAIKOV LAWY dev TTapovatdlouvy
peyoavtepn ipodiaBeon yioa TOTT ovykpirikd pe okOAOLG
ANV LAGY, KaBOG avTéd Bor av€ave TN oLUXVOTNTA Ep-
¢aviong tng I'OTIL

ZvtAtnon

Me Paon kat 1ig Vo peléteg, n [OIT eivat pia kowvn To-
BoloyiKn KatdoToon 6TO OKUAO KATA T1) SIEPKELX YEVIKNG
avaloOnoiag Kot gaivetal OTL ot PPayUKeEPAAIKES UAEG dev
eppavifouv peyohvtepn mpodiaBeon yio [OTT ouykpLTiké pe
TIG N PpaxUKePaAIKEG PUAEG. QOTOCO, GTNV TIPWTN HeNE-
), 6nwg amodeiytnke anod v post-hoc avélvon woxvog,
10 péyeog delypatog mov ouprepAndpOnke frav pkpo,
eve éva delypa Tovhdxtotov 97 (wwv Ba fTav anapaitnto
MOTE VA TEKHNPLOGEL Slopopd peTad OKOUAWV pe cOVEpopo
Bpaxukepalikav GUAGY Kot GKOAWY HapTOpwV. Emmiéov, n
HeAETN avTr) Oev AapBavet uTtoYn T B€om KaTdKALoNG TOV
acBevolg Katd T SIpKELX TNG XELPOVPYLIKHG ETTEUPAOTC,
0L prtopei va mai€el onpavtiko poro. H devtepn pelétn dev
SlapopoTtoLel TOUG TKOAOUG TV PPaXUKEPANIKOV GPUAGV
L€ CUUTTTWHATO ATIO TO AVAOTEPO KVATIVELOTIKO OVOTNHX
QTI6 TOUG ACVUTITOUATIKOUG KAL CUYKPLVEL TN CLXVOTN T
eppaviong g [OTIT povo oe otepvikn KatakAlon. Evag
QKON TIEPLOPLOHOG TNG HEAETNG ALTHG eival OTL 1) Stdp-
KelX TNG Yevikng avaloOnaoiog frav Stapopetikn petald
TV 000 OpAdWV TTOL eEETATTNKAY, WGTOCO GUHPWVA L€
ToUG ovYYypadeic, avtd Sdev amotelel TapayovTa o Ba
HTTOPOUOE VA EMNPEACEL TAL ATOTENECHATA TNG UENETNG,
kabwg I'OIT eppavioTnKe vTOE TNG TPHOTNE WPUS ATTO TNV
eyKatdoTaom TG avactnoiag.

Yvunepaopata

Etvat yevikd amodextd 611 n TOIT epdpaviletar ovxvd
010 oKVAO KaTé TN dtdpKketar yevikng avatodnoiog. Evag
HEYAAOG aptBudg amd mapdyovteg mailouvy onpavTiKo
poho oV epPpaviomn TG TatdoAOYLIKHG AUTHG KATAGTAONG,
OTwG N NALKi TOL TTEPLOTATIKOY, 1) B€0N KATAKALONG KATA
T SdpKeta TG emMEUPAONG, TO €80 TNG XELPOLPYIKNAG
emépuPaong, To avalodnTikd TpwTOKoANo Kat 1 didprela
¢ avatodnoiag. E€akolovBei va pnv €xel amooadpnvi-

Tatpikn) Zowwv Zovtpodidg « Tépog9 « Tevxog 1l « 2020

GOR (p=0.032) in large-sized, deep chested dogs.
None of the small-sized, barrel chested dogs, in
contrast to 6 large-sized, deep chested developed
GOR, one hour after induction of anaesthesia.
The authors pointed out that brachycephalic dogs
are over-represented in the group of small-sized,
barrel chested dogs and none of these dogs pre-
sented GOR in this study. This is indicative of the
fact that brachycephalic dogs are not more prone
to GOR than other dogs, since this would have
increased the incidence of GOR in these dogs.

Discussion

According to both studies, GOR is a common
pathologic condition in dogs during anaesthesia
and it seems that brachycephalic breeds are not
more prone to GOR than non-brachycephalic.
However, in the first study, as demonstrated by
a post-hoc power analysis, the sample size tak-
en into consideration was small, while a sam-
ple of at least 97 animals would be necessary
in order to affirm the difference between dogs
with brachycephalic airway syndrome and con-
trol ones. Additionally, this study does not take
into consideration the position of the patient
during the surgical procedure, which can play
an important role. The second study does not
differentiate symptomatic brachycephalic dogs
from non-symptomatic and compares only the
incidence of GOR in sternal recumbency. Another
limitation of this study is that the duration of
anaesthesia was different between the two groups
examined but, according to the authors, this is
not a factor that could influence the results of
the study, since GOR developed within the first
hour of anaesthesia.

Conclusions

It is accepted that GOR frequently occurs dogs
during anaesthesia. A lot of factors play an im-
portant role in the development of this pathologic
condition, such as the age of the patient, the po-
sition during surgery, the surgical procedure, the
anaesthetic protocol and the duration of anaesthe-
sia. It is still not clear if the particular conforma-
tion of the respiratory system of brachycephalic
dogs can represent a predisposing factor to GOR.
During the last years the prevalence of GOR in
brachycephalic breeds is a subject of research,
but the bibliography relative to this subject is
still poor. According to these two recent stud-
ies (Shaver et al. 2017, Anagnostou et al. 2017),



oTel oV oL VATOIKEG LOLATEPOTNTEG TOV AVUTTVEVGTIKOD
OLOTHHATOG TV PPaXUKEPUAIK®Y PLAGY UITOPODV Vot
nipodtabécovy oe TOIT. Katd mn didpketa Twv TeAevtaiwy
eTOV N ouxvoTnTa epdvions Tng FOTT oe Ppayukepatikég
GUAEG OKUAWV oITOTENEL AVTIKEINEVO €pEVVAG, WOTOTO 1)
oxetikr BipAoypadio yia To Oépar autd eivat eddylotn. Me
Pdon Tig Svo mpdopateg avTég pLehéTeg (Shaver et al. 2017,
Anagnostou et al. 2017), ot okOM oL BpoyuKepaAK@V GUAGY
dev gppavifovv peyalvtepn ovxvotnta podikdeong yla
T'OTT katd tn didpketa TG Yevikng avalobnoiag, wotdoo
TIEPALTEP® TILO OTOXEVHEVEG HENETEG EfVaLL OTTAPAITN TES YLt
o TeKHUNplwpéva amoteléopata. Ot emdpeveg Heléteg
Ba mpémel va e€etdoouvv peyadiTepo TANOLOHO OKOAWY,
vor OUHTTEPIAGBOLY Kot AANeG BETELG KATAKALONG KT T
SlapKelo TOV XELPOLPYIK®YV eTeUPAoe®V 1} AANOLG TIop&-
YOVTEG TIOU UTTOPEL VXX ETTNPERCOLY TO ATTOTEAETHA, KoL VA
SlapopoTIo|couY TOLG CUUTTTWHATIKOUG GKUAOUG PparyUKe-
GOALKNG GUANG pe TVUVEPOHO TOL AVHTEPOL AVOATTVEVOTIKOD
(pe peplkn) IO Ppan TOL AVWOTEPOL AVATIVELGTIKOV) oTTO
TOUG ACUUITTWHATIKOVG,

2X0yKpovon cupPePOVIV

Ot ouyypageic dnhwvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLHPEPOVTOV.

Gastroesophageal reflux in brachycephalic dogs

brachycephalic dogs are not more predisposed
to GOR during anaesthesia, but additional and
more targeted studies are required for conclusive
results. Newer studies should examine a larger
population, take into consideration other body
positions during surgery, or other impact factors,
and differentiate symptomatic brachycephalic
dogs (affected by partial upper airway obstruc-
tion) from asymptomatic ones.
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