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Iepidnyn

2k0N0G GUANG AyYAIKHG MITOUAVTOYK, 4 TGV, OnAuvKoc,
IOV TIPOCKOUIOTNKE Yot TIPOYPAHUUATIOUEVT) XELPOUPYLKN
eMEUPAOT) EUPAVIOE YUTTPOOLCOPYIKT) TTAALVEpOUN O KAl
avaywyn YAoTPLKOU TIEPLEXOHEVOL, AHECWG HETH TNV EYKOL-
TdoTaon TG avaloOnoiag. Metd to TéAog Tng eméupaong,
éytve ékmTAvor) Tov oloodpdryou pe 0,9% Ppuololoylkd opod
KAl Xopnynodnkav mpoKIvn Tk, avaoTOAEG TNG avTAiag
TPWTOVIWV KAl YXOTPOTTPOOTATEVTIKA aywYyr). Tot akti-
voypadnpata Tov Bwpaka epPpaviiay evprpatTa CUUPATH
He elopodnTIKY Ppoyyxomvevpovia ota Tpdobior mvevpo-
VIKG TIES A KAl TO TIEPIOTATIKO HeTadpépOnke ot Movada
Evtatikng Oepareiag, 61mov xopnynonkav avtiBloTika Kat
o€vuyodvo. Yotepa amd Tpelg niépeg 600nKe e€itrplo artod v
Movada Evtatikng Oepameiag pe pdon Tn ¢puololoyikn
KAWVIKT) €€€TOT) KAl TIHPAUETPOVG TwV aepiwV ailaTog.
Avo prveg apydTepa, 0 OKUAOG ATAV KAVIKA VYIS XWPig
cupmTepata Prxa, dvomvolag 1 dvopayiag. IMapd tnv
KATAMNAN TpoavatoOnTikn vioteia, pHitopel va mpokO el
ELOPOPNON YAOTPLIKOV TTEPLEXOHEVOU T)/KAL GAPUYYIK®V EK-
Kpioewv SleyxelpnTikd, Kabwg n dlacwAnvwon g Tpayeiag
dev TpooTATEVEL TTAPWG TOUG TIVEDHOVEG.

Abstract

A 4-year-old, female, English bulldog, referred
for elective surgery developed gastro-oesophageal
reflux and gastric content regurgitation, soon
after induction of anaesthesia. After the end of
surgery, the oesophagus was flushed with saline
0.9% and the animal was treated with prokinetics,
proton pump inhibitors and mucosal protectants.
Radiographic evaluation of the thorax was con-
sistent with aspiration pneumonia in the cranial
lung lobes and the patient was transferred to the
Intensive Care Unit. The dog was treated with
antibiotics and oxygen administration. After three
days the animal was discharged from the Intensive
Care Unit, on the basis of normal clinical exam-
ination and blood gases. Two months later, the
dog was clinically healthy without any symptoms
of cough, dyspnoea or dysphagia. Despite proper
preoperative fasting, aspiration of gastric contents
and/or pharyngeal secretions may still occur
intraoperatively, as long as tracheal intubation
may not fully protect the lungs.

MeSH keywords: aspiration pneumonia, dog, gastroesophageal reflux
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Elcaywyn

H peiwon Tou TOVOUL TOL KATW 0L00PAYLKOV OPLYKTHpa
(KOZ) xatd tn Sidpkela TG yevikig avaloOnoiag amo-
Telel YvooTO Unxaviopo mpdKAnong yaoTpoolcopaykig
navSpopnong (FOTT) oto okdho kat 1 y&ta (Gibbs &
Modell 1990). H ocuxvotnta epdpaviong tng FOTT Sieyyet-
pNTIKA TTOLKiAeL KaL éxouv avadepBei mocootd pexpt 50%
(Galatos & Raptopoulos 1995a, Galatos & Raptopoulos
1995b, Wilson & Walshaw 2004, Wilson et al. 2006). X1i¢
TIEPLOCOTEPEG TIEPLTTWTELS, TO TIEPLEXOHEVO TIOU TIOALVSPOe
Sev pTavel éwg 1o Ppapuyya (AavBdvovoa maivdpdunon).
e avadpouikn perétn, Samiotwbnke elopdPpnon pévo
o€ 2 6TouG 240 oKVONOUG pe HeTaVaLoONTIKY ELOPOPNTIKT
Bpoyxomvevpovia (Ovbey et al. 2014). To neptexdpevo
110U TTAXALVOpOLEl, AITOTENOVEVO ATTO TPOPES, YAOTPIKA
VYA KL 0€ KATTOLEG TEPUTTOOELG SwdeKASAKTUAIKE éVvpia
(dwdekadakTulo-yaoTpo-olgodpaytkr) maktvdpdunan), eivat
SPputikd yiax tov olcodayikéd Phevvoydvo. Epdoov n TOIT
TIOPAUEVEL ATTOPATT) P TT), TO TIEPLEXOEVO TIOU TTAAIVOpOel
TIAPApEVEL O€ ETTAPT e TOV OLOOPAYIKO PAEVVOYOVO KATH
™ StapKeta TG yevikig avatoOnoiog Kat autod pmopel va
nipokaAéael otcodayiTida kat mbavov olcoPaytkn 6TéVW-
on pe TNV épodo Tov Xpovou. O OXNHATIOUOS OTEVWOTNG
HITOpEl va €Xel GOPAPEG EMITTMOELG Yior TA [ Kot PITopel va
odnynoetoto Bavato 1) v evBavaocia (Wilson & Walshaw
2004). HTOIT eivat pia amnd Tig KuploTepeG EMUTAOKEG TG
yevikng avaloOnoiog otov avBpwo. Epdcov To yaoTpiko
TIEPLEXOEVO TIOL TIAALVOPOHEl PTAOEL TO G&PLY YA TIPLV TN
Slaopaion Tov agpaywyou, propel vo akolovBnioet elopo-
¢nor| Tov pe OaVEG KATAOTPOPLKEG TUVETELEG. MANLOTA
éva arto Ta ovxvdtepa aitia Bavatov e€attiag TnG yevikig
avaloBnoiag eivat n elopoOPNCN YAGTPLKOD TIEPLEXOHEVOU
otoug vevpoveg (Engelhardt & Webster 1999).

Eivat aloonpeiwto 10 Yeyovog 0Tt pia mabnon pe tov
{010 vTtokeipevo attionaboyeveTikd Pnxaviopd popel va
TpoKaAEoel SU0 EexwploTEG KALVIKEG ETTUTAOKEG o€ SVO
Saopetikd {wikd eidn. And 600 yvwpilovv ol ovyypageic,
OTNV KTNVIXTPLIKY Kal otpikn) Brphoypadia Sev vmdpyet
ONHOGLEVEVO TIEPLOTATIKO 0L00PAYITIONG 1) GTEVWOTG TOL
oloodpdyov mov va tpoékuye a6 FOIT katd Tn Sdprela
yevikig avaiobnoiag otov avBpwro, mapdlo mov 1 elo-
pOPNON YOO TPLKOD TIEPLEXOUEVOL OTOVUG TTVEVHOVEG KATK
TNV EYKATAOTHON lval 1) KUPLOTEPT) EMUITAOKT) TNG YEVIKNAG
avaloBnoiag otov avBpwrto. Avtifeta, oto okOAo Kal TN
Y&t Sev €xouv avapepOel TIEpIOTATIKA ELGPOPNONG Y-
OTPLKOV TIEPLEXOUEVOD TIOL VAL TIPOEKLYAY KATd TN StapKeLa
yevikng avatoOnoiag, eve avtiBeta eivat molvdapBpa ta
TEPLOTATIKA OLGOPAYITIONG KOt GTEVMOT)G TIOL £XOUV AVA-
¢pepBel. 1o mapdv evladEpov TePLOTATIKO, TIEPLY PAPETAL
€lopOPnON Yoo TpikoL Teptexopévou totepa ard T'OIT oe
OoKUAO UTTO YeVIKT) avatoOnoia pie amoTéAeT o ELOPOPNTIKT
Bpoyxomvevpovia.

Aspiration after gastro-oesophageal reflux in a dog

Introduction

The reduction of the lower oesophageal sphinc-
ter (LOS) pressure during anaesthesia is a well-
known mechanism of gastro-oesophageal reflux
(GOR) development in dogs and cats (Gibbs &
Modell 1990). The prevalence of GOR intraoper-
atively varies and percentages of up to 50% have
been reported (Galatos & Raptopoulos 1995a,
Galatos & Raptopoulos 1995b, Wilson & Walshaw
2004, Wilson et al. 2006). On most occasions,
the refluxate does not reach the pharynx (“si-
lent” reflux). In a retrospective study, aspiration
was only witnessed in 2 out of 240 dogs with
post-anaesthetic aspiration pneumonia (Ovbey
et al. 2014). This refluxate, which is a mixture of
ingested food, gastric chyme, and in some cases
duodenal enzymes (duodeno-gastro-oesophageal
reflux), is erosive to the oesophageal mucosa.
As long as GOR remains unnoticed, the reflux-
ate stays in contact to the oesophageal mucosa
during anaesthesia, and this may cause oesoph-
ageal inflammation and potentially oesophageal
stricture in due course. Stricture formation may
have serious consequences to the animals, and
it may lead to death or euthanasia (Wilson &
Walshaw 2004). GOR is a major complication
of anaesthesia in humans. If the refluxate reach-
es the pharynx before the airway is secured, it
may be aspirated with potentially devastating
complications. Indeed, one of the commonest
causes of death related directly to anaesthesia is
pulmonary aspiration of gastric contents (Engel-
hardt & Webster 1999).

It is interesting that a condition with the same
underlying mechanism of development can pro-
duce two different clinical complications in two
different species. As far as the authors are aware
of the medical and veterinary literature, there is
no report of oesophagitis or oesophageal stricture
caused by GOR during anaesthesia in humans,
although pulmonary aspiration at induction
is the main complication. On the contrary, in
dogs and cats there have been no case reports
of pulmonary aspiration of gastric contents that
occurred during general anaesthesia, whereas
many cases of oesophageal inflammation and
stricture have been reported. In this case report,
we describe the aspiration of gastric contents
after GOR in a dog under general anaesthesia
resulting to pneumonia.
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Ileprypadn

ZKONOG 4 eT®V, ONAUKOG aKEPALOG, TTAXDOAPKOG, GPUANG
English bulldog, cwpaTtikot Bapoug 21 kg (deiktng owpa-
TIKAG KATAOTAONG 7), TIPOOKOUIOTNKE YO TIPOYPAHUATL-
OpEVT XELPOUPYIKT) EMEUPOOT) EKTONG TITUXTHG TNG OUVPAG.
O okbhog fTav kAWK vyt H yevikn e€étaon aipoarog
KOl TO PAGIKO PLOXNHIKO TIPODIA TV EVTOG GUCLONOYIKGOV
opiwv. To {®o voPArOnKe o mpoeyxelpnTIKn vnoTeio 3
WPQOV. LUYKEKPLUEVX, 1) HLOT) TTOCOTNTA TWV NUEPTOLWV
AVAYK®V EUTTOPLKNG TPOPNG 0 KOVGaEPPA ylor OKUAOVG
xopnynonkoav to Ppddt mpty artoé TNy eméppon, pe akolovdn
niepioSo vnotelag 12 wpodv péXpL To eMOEVO TP, OTOTE
xopnynonke to dAo (od Twv Npeprolwy avaykov. Tpelg
Opeg apyoTepa xopnyndnke mpoavatodnTIKy aywyrn pe
axetvlompopalivn (Acepromazine, Alfasan, Netherlands)
0,05 mg kg™ kat fovtoppavorn (Butador, Richter Pharma
AG, Austria) 0,1 mg kg™, evSopvikd (IM), otov TeTpaképaro
Hnptoio pu. Eikoot Aemtd petd v mpoavatadntikn aywyn
toroBetnOnke evdopAéPlog kabetrpag otnv KedoAIK
GAéPa. Emiong xopnynOnke kapmpodévn (Rimadyl, Pfizer,
Scotland, UK) o1 86on tov 4 mg kg™ eviogprefing (IV)
¢ TTPOANTITIKY avokynoia. Eykatdotoaon g avaioOnoiog
éytve pe ipomtopoOn (Propofol, Fresenius Kabi, Greece) 2
mg kg! IV kat Stacwinvaobnke n tpayeia pe Tpaxelocn-
Ava ecwtepiknig Siapétpouv 6,5 mm (Lo-Contour Murphy,
Mallinckrodt, Ireland). O aepoB&apiog Tov TpayeloocwArva
mAnpwOnke pe mieon mepimov 20 cmH, O, pe TV TEXVIKA
AN pwonNG Tov aepobalapov pe Tavtdxpovn mieot Tov
avartvevoTikoy ackol ota 20 cmH, O (pavopetpo avat-
0ONTIKNG UNXAVNC) Kal aKkpoOaon Yl SloppoEg agpar artod
T0 0TOHA TOL oKVAoL. H Statrpnon ¢ avatoOnaiag éytve
e tooprovpdvio (Isoflurane, Merial, Italy) oe ofvyovo
0e KAELOTO KUKAWO EMOVELOTIVONG, fe por) o€uyovou 1
L min. [Tepleyxetpntika xopnynbnke diéhvpa Lactated
Ringer’s pe puOpo6 10 ml kg' ht.

Kata tn diépkela tng avaloOnoiog o okdAog ToTm0-
BetrOnke oe otepvikn KatdrAlon. [Tévte Aemtd pet& TNV
gyKaTAoTOIoN TNG avatodnoiag, TomobetrOnie oTov otoo-
¢payo nhextpddio ya pétpnon pH (52-00/pH meter 507,
Crison Instruments S.A., Spain) 5 cm npooBiwg tov KOX
Kat Tov ouvexr) éAeyxo Tou pH Tou otcodpdryou, Stadikaoio
0L YvOTAV WG HEPOG EPELVNTIKNAG HeAéTnG Yl T TOTL
Apéowg petd tnv TomoBétnon Tov NAeKTpodiov Yyl TN
pétpnon tov pH, 1o olcopayikd pH Ppébdnke va eivat 3,5,
omote Té0nKe voyia enelcodiov maAvdpdunong. Aeka-
TéVTe AT apydTEpaL, arkoAoVONGE avaywyr Yo TPIKOD
TIEPLEXOUEVOU 0TI CTOUATOPAPUYYIKN Kol PLVIKT KOLAG-
Ta oL Siéppevae amnd To GTOHA KAl TOLG HUKTHpeg. H
EKPOT) YOOTPLKOV TiepleXopévou amd 1o oTtopa SipKeae
miepinov 2,5 wpeg, Katd T SiEpKela TwV OTolwV yIvoTay
avoppodnor Tov avaxBEVTog TepLEXOHEVOD ATTO TIG PLvL-
KEG KOLAOTNTEG, TO PpapLY YA Kat Tov olcodpayo. To pH tov
oloodp&yoL Kupavotav peta€d 3 Kat 3,8 kotd TN Stdprela

NG XELPOUPYLKNG eTMEUPAONG.
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Description

A 4-year-old, intact female, obese English bull-
dog, weighing 21 kg (body condition score 7),
was referred for elective resection of a tail fold.
The patient was clinically healthy. A complete
blood count and basic biochemistry profile were
performed and found to be within normal limits.
The patient had a 3-hour pre-operative fasting.
In particular, half of the daily requirements of
a commercial canine canned diet was given in
the evening before surgery, followed by a fast-
ing period of 12 hours until the next morning,
when the dog was administered another half of
the daily requirements. Three hours later the
dog was premedicated with acepromazine (Ac-
epromazine, Alfasan, Netherlands) 0.05 mg kg™
and butorphanol (Butador, Richter Pharma AG,
Austria) 0.1 mg kg, intramuscularly (IM), in
the quadriceps femoris muscle. Twenty minutes
after premedication, an indwelling catheter was
introduced into the cephalic vein. Carprofen
(Rimadyl, Pfizer, Scotland, UK) was also adminis-
tered at a dose of 4 mg kg! intravenously (IV) as
pre-emptive analgesia. Anaesthesia was induced
with propofol (Propofol, Fresenius Kabi, Greece)
at 2 mg kg IV and the trachea was intubated
with an endotracheal tube (Lo-Contour Murphy,
Mallinckrodt, Ireland) with an internal diameter
of 6.5 mm. The cuff of the tube was inflated at a
pressure of about 20 cmH, O, using the technique
of inflating the cuft while squeezing the breathing
bug at about 20 cmH,O pressure (anaesthetic
machine manometer) and listening for leaks from
the mouth of the dog. Anaesthesia was main-
tained with isoflurane (Isoflurane, Merial, Italy) in
oxygen through a circle rebreathing system, with
a 1L min" oxygen flow rate. A Lactated Ringer’s
solution was being administered peri-operatively
at a rate of 10 ml kg' h.

During anaesthesia the patient was placed
into sternal recumbency. Five minutes after in-
duction of anaesthesia, a pH electrode (52-00/pH
meter 507, Crison Instruments S.A., Spain) was
introduced into the oesophagus 5 cm cranially to
the LOS and the oesophageal pH was constantly
monitored, as a procedure of a clinical study on
GOR. Just after the placement of the pH elec-
trode, the oesophageal pH was found to be 3.5
and the patient was considered to have a reflux
episode. Fifteen minutes later, gastric contents
were regurgitated into the oropharyngeal and
nasal cavities and also leaking from the mouth
and the nostrils. The outflow of gastric contents
from the mouth lasted for about 2.5 hours and



E¢pooov ohokAnpwbnke n xelpovpytkr) emépfacn,
aKkoAoUONoE EKITAVGT) TOL OLGOPAYOL e [IKPEG TTOOOTNTEG
pUGLONOYLKOD 0pOD oL oTTolEG avappodprOnKay dueoa.
H éxmlvon pe puotoroyikd opd Kat avappodnon Tov
emavoAnGpOnKav apretég popég péxpt va kaboapioel o
0L00PpAY0G aItd YyaoTpLKo TepLexopevo Kot To pH telikd
éptaoe va eival miepimov oto 5. EmumAéov xopnynOnxke
OepamevTIKy aywyT) HE TTPOKIVNTIKK, AVAOTOAEIG TG
avTAOG TTPWTOVIWY Kol YAOTPOTIPOOTATEVTIKEG OVGTIEG.
Zvuykekplpéva xopnyndnkoav petokompapidn (Primperan,
Sanofi Aventis, Greece) kat pavitidivny (Zantac, Glaxo
Smithkline, Greece) oe 860 0,5 mg kg* ka1 2 mg kg™
IV, avtioTtoia.

MeTd TV €KITALGT) TOL OLCOPAYOU KL TIPLY oTtd TNV
avavnyn, exéyxonie n mbavotnta elopdPnong yasTpLkon
TTEPLEXOUEVOL OTOUG TIveLpoVEG. Ta akTvoypadpripaTa
Tov Bopaka amokaAvyav Sidnon Tev kKuyelidwv Kat
agpoPpoyxoypadrpota oTa TPpocdia TVEVHOVIKA Te-
Sior, ovpUPATA e eloPOPNTIKY PpoyxoTvevpovia Kot TO
(oo petadpépOnie otn Movada Evratikng Oeparmeiog
(ME®). O tpaxeloowAivag adalpédnke fe TNV KePoAN
Tou OKDAOL 0€ XapnAoTepo eminedo Kol e ToV agpobd-
Aapo Tou TPaXELOOWAN VA O [HePIKT) TIAPWOT) He aépa.
H Beparevticn aywyr) meptA&ppove Ty Xoprynon ovtt-
Brotikwv: xopnyndnkav papuroprofacivn (Marbocyl,
Vetoquinol, France) 2 mg kg ava 24wpo, oe cuvSvaoud
pe kKAwvdapukivn (Dalacin, Pfizer, Greece) 10 mg kg™ kat
kepaloivn (Vifazolin, Vianex SA, Greece) 30 mg kg™
avd 12wpo, IV yix 116 emdpeveg tpeic nuépeg. Emiong
xopnynOnke covkpaiddtn (Peptonorm, Uni-Pharma,
Greece) 30 mg kg per os, avd 8wpo. Metd tnv adaipeon
TOU TPUXELOCWAN VA, 1] HePIKT Ttieon Tov o§uydvou 6To
aptnplakd aipa nroy 89 mmHg. Qo1600, TPOANTITIKA
TonofetnOnke emniong evdopvikog kabetripag ylor Tnv
napoxn} o€uyovou, yia 24 mpeg. O Kopeopog TG aLpoodot-
pivne (oA pikr) oEUHETPIX) OTN CLVEXELX TINPEUELVE TIAV®
ar6 92%. AkohovBnoe xoprynon Stalbpartog Lactated
Ringer’s oe apxiké puOuod 80 ml h-'yia Ti¢ tpdhTeg Svo
opeg kat ot ovvéxeta 40 ml h yio i emopeveg 24 Hpeg.
Tnv emopevn nuépa 860nke e€itfplo and tnv MEO, pe
Bdon 1 GpuoLOAOYIKY KAVIKT eEETAOT Kotl TTAPAUETPOUG
Tw¢ agpiov aipatog. To {Ho voonhevTnke yio Tpeic npépeg
OULVOALKAL. AVO Urveg apydTepa, 0 OKVUAOG HTAV KALVIKA
VYIS XwpI¢ cupmTOHATA BXa, SvoTIVOoLag 1) Suapayiag.

ZutnTon

H elopopntikn) Bpoyxomvevpovio ekdNAGOVETAL HETE TNV
eLlopOGN 0T CTOHATOPAPLYYIKOD 1] YAOTPEVTEPLKOV TIEPL-
eXOHEVOL oTOV aepaywyo. Eivatl pia ouyvr) katdotaon
O0TOVG OKVAOUG, TIOU TTPOKUTITEL e€autTiog TAdNoewv TOL
OLCOPAYOU, EUETOV, VEULPOAOYLKOV SLATAPUXMV 1) TTO-
Onoewv Tov Aapuyya. Mnopei emiong va epdaviotei oe
TIEPLOTATIKA LTTO YeViKT avaloBnoia (Kogan et al. 2008). H
ELOPOPNTIKY) PPOYXOTIVELHOVIN eival i coBapn) eMUTAOK,

Aspiration after gastro-oesophageal reflux in a dog

regurgitated material from the nasal cavity, the
pharynx and the oesophagus were being suctioned
during this time. The oesophageal pH ranged from
3 to 3.8 throughout the surgical procedure.

When the surgical procedure was finished, the
oesophagus was flushed with aliquots of normal
saline and aspirated. Saline flushing and aspiration
were repeated several times until the oesophagus
was free of gastric content and the pH was recorded
to be approximately 5. Moreover, treatment with
prokinetics, proton pump inhibitors and mucosal
protectants was initiated. In particular, metoclo-
pramide (Primperan, Sanofi Aventis, Greece) and
ranitidine (Zantac, Glaxo Smithkline, Greece) were
used at 0.5 mg kg™ and 2 mg kg* IV, respectively.

After oesophageal lavage and before recov-
ery, the patient was also evaluated for aspiration.
Radiographic evaluation revealed alveolar infil-
tration with air bronchograms at the cranial lung
lobes compatible with aspiration pneumonia and
the patient was transferred to the Intensive Care
Unit (ICU). The dog was extubated in head-down
position with the endotracheal tube cuff partially
deflated. Treatment included the administration of
antibiotics: marbofloxacine (Marbocyl, Vetoquinol,
France) 2 mg kg every 24 hours, combined with
clindamicin (Dalacin, Pfizer, Greece) 10 mg kg and
cephazolin (Vifazolin, Vianex SA, Greece) 30 mg kg™
every 12 hours, were administered IV for the next
three days. Sucralfate (Peptonorm, Uni-Pharma,
Greece) administration was also administered, at
30 mg kg™ per os, every 8 hours. After extubation,
arterial oxygen tension was 89 mmHg. However,
a nasal catheter was also introduced for oxygen
supplementation preventively, for 24 hours. Haemo-
globin saturation (pulse oximetry) remained above
92% thereafter. Administration of Lactated Ringer’s
solution was initiated at 80 ml h* for the first 2
hours and then at 40 ml h™* for the next 24 hours.
On the next day the animal was discharged from
the ICU, on the basis of normal clinical examination
and blood gases. The patient was hospitalized for
three days in total. Two months later, the dog was
clinically healthy without any symptoms of cough,
dyspnoea or dysphagia.

Discussion

Aspiration pneumonia develops after the inhalation
of oropharyngeal or gastrointestinal contents into
the airways. It is a common clinical condition in
dogs, which is associated with oesophageal dis-
ease, vomiting, neurologic disorders or laryngeal
disease. It may also develop post-anaesthesia (Ko-
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10V prtopel v 0dnynoeL oe cOVOPOO 0O AVATIVEVOTIKIG
Sdvoyépelag. Me v mapoxr KatdAANAng BeparmevTikig
aywyng Kot vooneiag, 1 téBnon autr éxel kakr) Tpdyvwon
OTOUG OKDAOUG, e TUVONIKK TTOCOGTA eTtiBiwong 68-81%
(McConnell et al. 2007, Kogan et al. 2008). Ze fua peydn
TUXOULOTIOLNHEVT) TTOAVKEVTPLKT| avaSpOKT) HENETT O OKU-
Aoug, e OUASES TTEPIOTATIKWY KoL HAPTUPWY, 1) GUVOAIKN
TOAVOTN T EUPAVIONG TNG ELOPOPNTIKNG PPOYXOTIVEVHO-
viag o€ epLoTaTIKA LTTO YeVIKT avaloOnoia ftoav 0,17% e
eVpog a1t6 0,04% €wg 0,26% petald tov KAtvikwv (Ovbey
et al. 2014). Eivat afloonpeinto to yeyovog ot otnv idia
HEXETT), OTA {Wa TTOV EUPAVIOAV ELCPOPNTIKT Bpoy)o-
nivevpovia, TOTIT peydhov dykov ekdnAdOnke eite Katd
M dlocwAvwon ¢ Tpayeiog (Katd Ty eyKatdoTaom
G avaloOnoiag), eite kata v mepiodo TG avavnyng.

O kivduvog yla elopdPn o EiVAL YVWOTOG GTNV KALVIKT
1ipdi€n. Xe S0 KAWIKEG pelétec, 1/240 kat 2/270 okVAoL OV
uToPANONKaV oe XelpoLPYIKT eTTéUPaoT epdavioav ava-
YWYT) YAOTPIKOD TIEPLEXOHEVOU pe £€056 TOV oITO TO OTOUA
(Galatos & Raptopoulos 1995a, Galatos & Raptopoulos
1995b). Xtov &vBpwro n elopodnTiKr Ppoyxomvevpovia
exdnhwvetal tepimov oto 10-20% twv neplotatikwy TOIT
KoTé TNV eykatdotaon g avaiocdnoiag (Gibbs & Modell
1990).'Evag a1t6 1oug KUpLouG TTapayovTeG TTOU HITOpoV
va ennpedoovv TNy epddvion tng I'OIT eivar o dykog Tov
YaoTptkov meplexopévou. Qotéo0o, 1) Bewpla dTL 1 voteia
pitopel va eyyun0et «adelo otopaxo» €xet ammodelytel OTL
elvat eapaipévn (Engelhardt & Webster 1999, Watson &
Rinomhota 2002). KaBd¢ o otopayog ovveyilel va ekkpivel
YaoTpIKA LYpd, Sev pitopel ToTE va eival Teleiwg adelog
QKON KOl DOTEPXL OTTO VIO TELN oI TO TTPOTYOUHEVO Ppadt
(Engelhardt & Webster 1999).

2NV KTVIXTPIKT TIPAEN LITAPXOLY XPKETEG HENETEG
oL avagEépovy Tn cuxvotnTa euddaviong tng [OIT ota
(oo cuvtpodlag. H xopriynon mpomopding éxet ovoye-
Tiotel pe apketd vynha mocootd [OTT oLyKpLTIKA e TN
xopnynon Betonevtovng (Raptopoulos & Galatos 1997) kau
Hitopel va tpodiaBéoet oe auxvn epdavion TOTT, mbavov
Aoyw TG peyalvTepng pelwong Tov tévou Touv KOZ mov
TIPOKAAE(TAL QTTO TNV TIPOTIOPONN CLYKPLTIKA pe T Belo-
TeVTOVN 010 OKOAO. ANNot TtapdryovTeg meptAappavouy
NV TapateTapévn mepleyxelpntikny vnoteio (Galatos &
Raptopoulos 1995b) kat tn xoprjynon omtoetdov (Wilson et
al. 2005). H popoivn petwvet tov 1ovo Tov KOZ kat av€dvel
Vv mbavotnTa maAvdpounong otov mibrko rhesus kot
tov avBpowro (Hall et al. 1975). Xe pia pelétn (Savvas et
al. 2009), anodeixtnke 4TL N TPOPT| Ge KOVOEPPar OTN LLOT|
NHeprola TOoOTHTA TTOL XopNnyHOnKe 3 Wpeg TIpLY artd TNV
avaioBnoia Sev avavel ONHAVTIKG TOV GYKO TOV YOO TPLKOD
Tieplexopévou. Me Baon auth Tn HeAéTn, paiveTal 6Tt péoa
070 €0pog NG oLVNOLoHEVNG SIAPKELAG TIPOEYXELPNTIKAG
vnoteiag, cupmeptlapPoavopévng vnoteiog pe Stdprela 2
He 4 dpeg, 0 GYKOG TOU YOO TPLKOV TTEPLEXOUEVOL OeVv Trati-
et onpavtikd poro otnyv ekdniwon tng FOTT. Avtifeta,
010 oKkVAo eivat Bavd o xapnid pH touv yaotpikol
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gan et al. 2008). Aspiration pneumonia is a severe
condition, which may lead to acute respiratory
distress syndrome. With the appropriate therapy
and hospitalization, the disease has a good progno-
sis in dogs, with an overall survival rate of 68-81%
(McConnell et al. 2007, Kogan et al. 2008). In a
large, multicentre, randomized, case-controlled
retrospective study in dogs, the estimated overall
prevalence of post-anaesthetic aspiration pneu-
monia was 0.17% and ranged from 0.04% to 0.26%
among the institutions (Ovbey et al. 2014). Inter-
estingly, in the same study, in the patients which
developed aspiration pneumonia, a large-volume
GOR occurred either during the period of tracheal
intubation (at induction of anaesthesia) or in the
recovery period.

The risk of aspiration is well recognized in clini-
cal practice. In two clinical studies, 1/240 and 2/270
dogs that underwent surgery developed regurgita-
tion of gastric contents from the mouth (Galatos &
Raptopoulos 1995a, Galatos & Raptopoulos 1995b).
In human medicine, aspiration pneumonia occurs
in about 10-20% of the GOR cases at induction
of anaesthesia (Gibbs & Modell 1990). A major
factor that may affect the prevalence of GOR is the
volume of gastric contents. However, the concept
that fasting guarantees an “empty stomach” has
been shown to be incorrect (Engelhardt & Webster
1999, Watson & Rinomhota 2002). As the stom-
ach continues to secret gastric juices, it can never
be completely empty even after an overnight fast
(Engelhardt & Webster 1999).

In veterinary clinical practice, there are several
studies reporting the prevalence of GOR in small
animals. The administration of propofol which is
associated with a much higher prevalence of GOR
than the administration of thiopental (Raptopoulos
& Galatos 1997), may contribute to high prevalence
of GOR, probably due to the greater decrease of
LOS pressure induced by propofol than by thio-
pental in dogs. Other factors include prolonged
preoperative fasting (Galatos & Raptopoulos 1995b)
and the administration of an opioid (Wilson et al.
2005) thiopental, and isoflurane. Morphine de-
creases LOS pressure and increases the probability
of reflux in rhesus monkeys and humans (Hall
et al. 1975). In a study (Savvas et al. 2009), it has
been shown that canned food at a half daily rate
administered 3 hours before anaesthesia does not
increase significantly the gastric content volume.
According to this study, it seems that within the
range of the usual duration of preoperative fasting,
including a 2 to 4 hours fast, gastric content volume
does not play an important role in affecting the



TEPLEXOHUEVOL VA ElvaL TTIO CTHAVTIKO KPLTHPLO Yo TNV
TOUTOTIOINON TWV TIEPLOTATIKAOV LYNAOD Kv&UVOU ept-
¢paviong T'OTT, 8edopévou 61L 1) Tpodr) o€ KOVOoEPPA TTOL
xopnyeitat otn pon nuepriota 8601 3 wpeg TpLv amd T
xopnynon yevikrg avaiodnoiag dev avfavel onpavTika
TOV OYKO TOU YOO TPLKOV TTEPLEXOpEVOU. (20TOCO GTO TAPOV
KALVIKO TIEPLOTATIKOG, TIAPE TNV LITOPOAT TOL O€ GUVTOWN
nipoeyxelpnTikn vnotela, mpoékuye [OTT, deixvovtog ott
ptopel Kot TTéAL var ekdnAwBel makvSpounon.

Z1o apdv mepLoTaTikG, TomoBeTOnKe TpoyeloowAn-
vag pe agpoBalapo peydAov 6yKou Kot XXHUNATG Ttieons.
Avtdg o TUT0G aepoBahdpov éxel pakakd Tolxwo KAt
€UKOAX XAVEL TO OO TOU, KAt EXEL LEYANO ETWTEPLKO
OYKO Kot SIAHETPO KAl AeTTTO €VAVYIOTO TOlXWHA IOV
eMTPETEL VA 0PppayloTel 0 aepaywyds Xxwpic n Sidtoon
TV TOXWHAETOV TN Tpaxeiag. E¢doov n voletodpe-
v StdpeTpog Tou aepoBaldpou eivat TOAD pHeyaADTEPN
a6 1 StapeTpo g Tpayeiag, propel va avadumiwbel o
aepoBdapog Kat va oxnpotioet TTuxeg pe mboavotnta
elopodnong petald twv mruxov. H etopognon propei
va oupPel pe agpoBadapoug XapNAnG Tieong pe TITLXEG
1 avadumiwoelg. H mbavotnra avtr) avfdvetal pe tnv
QUTOHOTN AVATIVOT), EV® ) TILPOXT| KEPLOHOV CLVEXOVG
Betiknig mieong kot BeTikng ieong 0To TENOG TNG EKTTVO-
¢ ptopovv va Bondrcovv otny npoinyn (Dorsch &
Dorsch 2008).

210 TTEPIOTATIKS {OG XPNOLHOTIONONKE TPOKELOCWAN -
VoG ecwTeptKnG SlapéTpou 6,5 mm Kat Sev eivat mbavo
va LTI PXAY TITUXWOELS TOL agpoBoadpov. Emmhéov,
ePpappoOOTNKE 1 KATAAANAN TTieon TANpwONG TOL are-
poBalapov. Mia miBavr e€fynon yia v elopo¢pnon
prtopel va eivat 0Tl 0 XEIPLOHOG TAXVOAPKWY OKUAWY
eppavilel SUOKOMIEG KoL UTTOPEL Vot eiXe WG ATTOTENETH
NV HeTaTOTMLON TOL aepoBakdpov. Avtd oe cuvSvaoud
He To Yeyovog otL eixe &n pokvyel FOIT apéows petd
NV eyKataoTaon TnG avatodnoiog pmopel va odrynoe
oe elopoPnon. Mia evarhaxtikn e€iynon Ba propovoe
va eivat 0L 1) elopoPnon eixe ndn mpokLYeL TTpLY TNV
ELOAYWYT) TOL TPAXELOCWANVA KAl TIEPACE ATIAPATHPNTN.

Znv kAWK Tpan, n TpoavalodnTikn oywyr) pe Eva
omioeldég popei v av€noet Spapatika Ty mboavotnta
Yo TOIT, mop& TNV epappoyn KATeAANANG TTpOeY XELPNTL-
KnG vnoteiag. EnmAéov, pmopel va Tpok0Youy emmAoKEG
efautiog Tov TpayeloowAva. ZuyKekpLpéva, n mbovotnta
Yl el0pOPNOT PAPLYYIKOV EKKPICEWV 1) YAOTPLKOV TTEpL-
exopéVoL TIpLY StacpalloTel 0 agpaywyds 1 yia Stappor)
TOUG HéOw TOL AApuYYa Ttapd TV TomoBéTnon Tpoyel-
oowAnvag pe agpoBdapo, Tpog Tovg mvedpoveg Sev
undevifetat, Kot 0 KAVIKOG TIPETTEL Var €XEL TTAVTA UTTOYLY
OTL KATL TETOLO prtopel var oL e,

YX0yKkpovon cupPePOVIV

OL ovyypageic Snhwvouv 6Tt dev LTTAPXEL TUYKPOLOT
OLUPEPOVTOV.

Aspiration after gastro-oesophageal reflux in a dog

occurrence of GOR. In contrast, it may be that in
dogs, low gastric content pH is a more important
risk criterion for identifying patients at increased
risk for intraoperative GOR, given that canned
food at a half daily rate administered 3 hours before
anaesthesia did not increase significantly the gastric
content volume. However, in our case, despite the
application of a short preoperative fasting, GOR
occurred, showing that reflux may still develop.

In our case, a tube with a high-volume low-pres-
sure cuft was used. This type of cuff is floppy and
easily deformed, and it has a large resting volume
and diameter and a thin compliant wall that allows
a seal to be achieved without stretching the wall
of the trachea. If the residual diameter of the cuff
is much greater than the diameter of the trachea,
cuff infolding may occur, with the possibility of
aspiration along the folds. Aspiration can occur past
low-pressure cuffs with folds or wrinkles. This will
be increased with spontaneous respiration, while
continuous positive airway pressure and positive
end-expiratory pressure are protective (Dorsch &
Dorsch 2008).

In our case, a tube with 6.5 mm internal diameter
was used and it is unlikely that infolding occurred.
Moreover, the appropriate inflation pressure of the
cuff had been applied. A possible explanation for
the aspiration may be that the manipulations of the
obese dog are difficult and might have resulted in
dislodgment of the cuff. This in combination with
the fact that GOR had already occurred just after
induction, may have led to the aspiration. Another
explanation could be that aspiration had already
occurred before the introduction of the tube and
it was unnoticed.

In clinical veterinary practice, premedication
with an opioid can dramatically increase the pos-
sibility for GOR, despite the application of prop-
er preoperative fasting to reduce this prevalence.
Moreover, complications associated with the
endotracheal tubes may occur. In particular, the
possibility that pharyngeal secretions or stomach
contents could be aspirated before a secure airway
is established or may seep through the incompetent
larynx during anaesthesia in the presence of a cufted
endotracheal tube into the lungs is not null, and the
clinician must always be aware of such a possibility.
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