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,
IMepihnyn

O1 maBrjoelg Tov MepUTPOKTIK®V OUAIKOV amavTovTal
OLXVOTEPA OTO OKUAO KAl AtyoTEPO OLXVE OTN YdTo. Ze
aUTEG TIEPIAAPAVOVTAL 1) KATAKPATNOT) TOU EKKPIHATOG,
n $PAeypovn, To anmdotnpa Kat Ta veomhdopata. Evdeifeig
yia T XELPOUPYIKT) e€aipeon TwV MEPUTPWKTIK®Y BUAAKwWV
QIOTEAOVV 1] XPOVIA KAl LTTOTPOTILEA{OLONK PAEYHOVT) TOUG,
1 urtotpor&{ovoa Kat miovn pAeYHOVI) ANOY® KATAKPE-
TNOTNG TOL EKKPIHATOG, TO AITOC TN Kol TO GUPLYYLO TOU
Buldkou, To veoThaopa ToL BuNAaKoU Kat emTpocBéTmwe n
5001 vwoT) TOU TIPWKTOV OTAY EUTTAEKOVTAL OL TTEPUTPWKTL-
Kot Bvhakot. H xetpovpykr) e€aipeon Twv Quldkwv pmopel
va yivel pe avolkTn 1) kKAetotn pébodo. Ot peTeyxelpnTikég
EMUTAOKEG CUVAVTIWVTOL CUXVOTEPX TNV AVOLKTH TTap&
otV KAeloth pébodo e€aipeang. To T0G00TO TwV ETUTAOKGOV
efvat XonAd Kot n Tpdyvwon HETA Ty eméppoon Kpivetal
®G TTOAD KOAT).
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Abstract

Anal sac disorders are commonly encountered
in dogs, but they are less frequent in cats. They
include impaction, anal sacculitis, abscessation
and neoplasia. Indications for anal sac surgical
removal (anal sacculectomy) include chronic
recurring anal sacculitis, chronic recurring in-
flammation due to impaction, abscessation and
perianal fistula, anal sac neoplasia and addition-
ally, anal furunculosis when the anal sacs are
involved. There is an open and closed surgical
technique for anal sacculectomy. Post-surgical
complications are more commonly encountered
after the open surgical technique. The compli-
cation rate is low and the prognosis following
surgery is very good.



Anal sacculectomy

Eikova 1. Katakpdtnon Tou eKKPIHaTog U@OTEPWY TWV TTEPITPWKTIKWY Eikéva 2. Amootnpa de€lov mepimpwKTikoL BUAAKOU G OKUAO
BuNdKwv og OKUAO (TPOCWTTIKO apyeio ouyypapéa Al). (mpoowmikd apxeio ouyypagéa Al).

Figure 1. Bilateral impaction of the anal sac in a dog (author’s LP personal Figure 2. Abscessation of the right anal sac in a dog (author’s LP
file). personal file).

Epidemiology and pathogenesis

Anal sac (AS) disorders are more commonly
encountered in dogs and are less frequent in cats.
Twelve percent of canine population and small
breeds are particularly affected (Duijkeren 1995,
Barnes & Marretta 2014, Charlesworth 2014). In
a recent study, Cavalier King Charles Spaniels
and Labrador Retrievers or Labrador crossbreeds
had statistically significant predisposition to AS
inflammation that required AS surgical removal
(Charlesworth 2014). The AS disorders include
impaction, that can occur bilaterally (Figure 1),
anal sacculitis, which may be unilateral or bilater-
al, AS abscessation which is unilateral (Figure 2),
and adenocarcinoma, which is the most common
Figure 3. Adenocarcinoma of the right anal sac in a dog (author’s LP AS neoplas1a, that can be unilateral or bilateral
personal file). (Figure 3). Abscess rupture can lead to fistula
formation (Figures 4 and 5) (Duijkeren 1995,
Barnes & Marretta 2014). The exact aetiology
of AS conditions remains unknown but several
factors have been implicated including faecal

Eikdva 3. Adevokapkivwpa Se€lov mepimpwkTikol BuAdkou o€ OKUAO
(mpoowmiko6 apxeio ouyypagéa All).

Emdnpoloyia kat maboyéveia

Ot tadnoeig Twv meputpwKTikev Buhdkwv (ITO) 1 od- consistency, physical activity, animal size, obesity,
K@V apopoly auXvoTeEPA TO GKUAO Kot AlyOTEPO GUXVA generalized seborrhoea, anal furunculosis, inflam-
N Y&To, TapatnpovvTaL o€ 0600 To 12% Twv oKUAWY Kal matory bowel disease and impaction (MacPhail

nipooPéilovy aitepa Tig pkpdowpeg purég (Duijkeren 2008, Barnes & Marretta 2014).
1995, Barnes & Marretta 2014, Charlesworth 2014). X¢

nipdodatn peétn Ppébnre mwg ot puAég Cavalier King .

Charles Spaniel kot Labrador Retriever 1} pyadeg tng ¢ulrig Sur glcal anatomy
Labrador mapovoiooav otatioTikd onpavTikr mpodid-
Beon yo pheypovn tov IO 10U ammautoloe XEPOLPYLKN
e€aipeor) toug (Charlesworth 2014). Ot madrjoeig Tov 11O

The AS are a pair of round cutaneous invagina-
tions, located between the internal and external
anal sphincter muscles, with a mean diameter of
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Eikova 4. PR&n amooTipatog aplotepol mepImpwKTIKOU BUNdKOU o€ ydTa.
O MPWKTOC ONMEWVETAL PE BENOG (TPOOWTTIKG apXeio ouyypagéa All).

Figure 4. Ruptured abscess of the left anal sac in a cat. The anus is marked
by the arrow (author’s LP personal file).

Eikova 5. Zupiyylo aplotepol meptmpwkTikoL BuldKou og
oKUAo Tou emBeRatwvetat pe Tnv €i0odo unAng diapéoou Tou
EKPOPNTIKOV TOU TTOPOU (TTPOCWTTIKO apxeio ouyypagéa All).

TEPINAHBEVOLY TNV KATAKPATNOT) TOV EKKPIHATOG, TTOU
ovpPaiver appotepdmievpa (Ewodva 1), T pAeypovr) tov
I1® mov pmopei va eivat eTepOTAELPN 1) AUPOTEPOTTAELPT,
10 anootnpa twv IO mov eivat etepomhevpo (Eikdva 2)
KAl TO adeVOKapKiVHQ, TO OTI0{0 ATTOTEAEL TO CUXVOTEPO
vedmhaopa tov I10, mov propel va eivat eTepdmAevpo 1)
appotepomhevpo (Ewdva 3). H pri&n touv amootipatog
Kataryet oe oupiyylo (Ewdveg 4 kai 5) (Duijkeren 1995,
Barnes & Marretta 2014). H akptfr¢ atttohoyia tov mtabr)-
oewv TV I1O dev eival yvwoTh, al\& £xouv evoxoronOei
S popoL TTPAYOVTES, OTIWG 1) CVOTACT) TWV KOTIPAV®V, N
dpaoctnpotnTa, To péyebog Tou {wov, n maxvoapkia, n
YEVIKEVHEVT) GUNYHATOppOLA, 1] OOIVWOT TOV TIPWKTOY,
N PAeypovmSNG vOGOG TOL EVTEPOL KAl 1) TIPATETAUEVT
Katakpatnon tou ekkpipatog (MacPhail 2008, Barnes &
Marretta 2014).

Xelpovpytkr) Avatopia

OO amoterolv (e0YOG OPALPIKWY EKKOATIOHATOV TOU
déppatoc, mov evromifovtatl peTald Tov 0w Kal é€w aPL-
KTpa TOL TpWKTOU, pe péom SIkpeTpo [ikpdTepn TOL 1 cm
(Ewova 6) (MacPhail 2008, Evans 2013, Barnes & Marretta
2014). Ot ekpopntikol mépol Twv BuAdKwy pRKkovg 5 mm
Kot Storpétpou 2 mm eKPAAAOLY G GTOLLN TTOL PpioKovTal
peta €y NG paxtaiag Kot TAAYLag poipag tng Seppatikn
{®VNG TOL TTPWKTOV, O€ decn enadr] He TNV TpwKTodep-
HOTLKT) YPOHN TNG HEONG {dvnG aTo 0KVAO, VO 0TI YATX
eKP&AOLV pe pa TTUPApOELdT) TIPOCEKPOAT Ge aIOOTACN
2,5 mm mAdyta tov tpwkTod (MacPhail 2008, Evans 2013,
Barnes & Marretta 2014). Ta ekpopntikd ToUG oTOHIA Bpi-
oKovTaL 0TIG WPeG 4 Kot 8 oTo PAevvoyovodeppatikd dpto
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Figure 5. A fistula of the left anal sac in a dog confirmed by
passing a grooved director through the anal duct (author’s LP
personal file).

less than 1 cm (Figure 6) (MacPhail 2008, Evans
2013, Barnes & Marretta 2014). The AS ducts,
5 mm in length and 2 mm in diameter, open
between the dorsal and lateral parts of the inner
cutaneous anal zone, and close to anocutaneous
junction and intermediate zone in dogs, whereas
in cats the AS ducts open on a pyramidal promi-
nence 2.5 mm lateral to the anal orifice (MacPhail
2008, Evans 2013, Barnes & Marretta 2014). The
orifice of the AS ducts open at the level of the 4
and 8 oclock position in the anocutaneous junc-
tion. The canine AS are mostly lined by stratified
squamous epithelium with primarily apocrine
glands and a few sebaceous glands, whereas in
cats sebaceous glands are predominant. This
difference in the epithelial layer might explain
the reduced frequency of AS disorders in cats
(MacPhail 2008, Barnes & Marretta 2014). The
blood supply to the AS mostly includes branches
of the caudal rectal, the perineal and the caudal
gluteal artery (Figure 7) (Duijkeren 1995, Barnes
& Marretta 2014).

Indications for surgical
removal and preoperative care

Anal sacculectomy is indicated in cases of chronic
recurring anal sacculitis, chronic recurring in-
flammation due to impaction, abscessation and
perianal fistula, AS adenocarcinoma and as an
additional measure in cases of anal furunculosis



1oL TTpwKTOL. Ot ITO TOoL GKVAOL eMAeiPpoVTAL KUPINE pE
mAak@eg emtONAL0, 6TTOUL KLPLAPXOVV OL ATTOKPLVEiC adéveg
Kat ALyOTEPO OL GUNYHATOYOVOL aO£€VEG, VD avTiOeTar 0T
Y&TX KuplapxoOVv oL opnypatoyovol adéves. H Stapopd
autr o1o enBnlio iowg e€nyel Kat TN xapnAni cuxvoTnTa
TV tadioewv Tov IO otn yata (MacPhail 2008, Barnes
& Marretta 2014). Ot B0Aaxol alpaTOVOVTaAL KUPInG aItd
KAGSoLG NG omtioBiag alpoppoiSikig, TG TepLvelkng Kal
g omioBiag yhovtiaiag aptnpiag (Ewdva 7) (Duijkeren
1995, Barnes & Marretta 2014).

Evdei€elg xelpoupylkng adpaipeong Kal
TIPOEYXELPNTIKA HETPO

H xetpoupywkr) e€aipeon tov IO evieikvutal oe EpUTTOOELG
XPOviag Kat vtoTpoTa{ovoug PAeYHOVHG Twv BUAGKWY,
oe vroTpoTalovoa Kal emipovn GpAeypovi AMdyw Kato-
KPATNONG TOL EKKPIHATOG, 0€ auTdOTNHA KL CUPLYYLO TOL
Bulaxou, og adevokapKivoo Tov BUAGKOU Kal emkovpL-
K& oe SoBuvwon Tov pwKToL dtav eurmiékovtat ot T1O
(Duijkeren 1995, Evans 2013, Barnes & Marretta 2014). Ta
CUUITTOHATA TIOU aVaPEPOVTAL GTO LOTOPLIKO TWV GKOA®V
mtou utoarovrtat og e€aipeon Twv IO napovotdlovtal
otov IMivaxa 1 (Charlesworth 2014). ITpogyxelpntiké ov-
VIOTATAL 1) EKKEVOT) TV BUAGK®V pe SakTuAKT pdhaén, n

Levator ani muscle
AVEAKTI|POC TOU TpWKTOl

External anal sphincter muscle
Efw o@ykTipog TOU MpwKToU

Caudal rectal artery
OnioBua awpoppoibkn apinpia

Perineal artery -darsal branch
Nepweirn aptnpla —payuaiog
whaboc

Perineal artery -ventral branch

Nepweikn aptnpla- kouwakdg
Khabog

Anal sacculectomy

Eikova 6. MepmpwKTIKr XWpa oKUAoU. Ot EPIMPWKTIKOi BUAaKOL
amekovifovtal oXNUATIKA WG YKL KUKAOL (TPOsWTTIKO apxeio
ouyypagéa Al).

Figure 6. Perineal region in a dog. The anal sac are schematically
depicted as grey circles (author’s LP personal file).

when the AS are involved (Duijkeren 1995, Ev-
ans 2013, Barnes & Marretta 2014). The clinical
signs of dogs that require removal of the AS are
summarized in Table 1 (Charlesworth 2014).

Coccygeal artery
Kokkuywri aptnpla

Branches of the caudal
gluteal artery

KAGBoL TG onioBueg
yhoutialas apmpleg

Internal pudental artery
Fow abolikh aprnpla

Eikdva 7. Ixnuatoypdenua e mepVEIKng xwpag 0KUAOU OTIou amelkovi(eTal N atddTwaon TN MEPITPWKTIKNG TTEPLOXNG.

Figure 7. Schematic representation of the perineal region in a dog where the arterial supply of the perianal area is depicted.
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Mivakag 1. ZuviiOn cupnmtwpata Katd tn Ayn Tou
10TOPIKOU 0€ OKUAOUG Tou urroBallovtal o€ e€aipeon Twv
TEPUTPWKTIKWV OUAAKWV.

2 UPOLHO TNC TIEPIVEIKAG XWPAg

AndoTnUa Twv BUAAKWY
Yrotpomalouoa GAeyHovr) Twv BUAGKwV
Emipovn @Aeypovi Twv BuAaKwv

Kvnouog

Auoyeoia

Ynhaentr) pala otnv mEPUTPWKTIKA XWPa
MUMOES 1) AIHOPPAYIKO EKKPIHA

AoBirjvwon Tou MPWKToU

£YXUOT) OKEVACUATWV AVTLBLOTIKGOV KAl YAUKOKOPTIKOELS OV
oto BvAaxo Sapéocou Kabetnplacpol Tov EKPopPNTIKOL
TIOPOU KAL 1] EGAPHOYT) ETUOETIKIG CLVTNPNTIKAS AYWYNS,
70U TIEPAAPPAVEL XOPYNOT AVTIPLOTIK®V atd To 0To-
pa, Beppd emiBéparta yioo TNV LITOXOPNOT TOL OO HATOG
Kat kaBaptdtnTa g neptoxrng (Barnes & Marretta 2014).
2KOTIOG TNG CLVTNPNTIKAG AYWYTG efval 1) LTTOXWPNOT) TNG
PAEYHOVIG Kal 1 EAAXIOTOTION O TWV EMUTAOK®V. XTIG
PpAeypovadelg tabroelg Twv IO cuvioTdTal KAt Kavova
n apgoteponievpn e€aipeon (Duijkeren 1995, Evans 2013,
Barnes & Marretta 2014).

To adevoKapKiVOHX TwV aItoKpvev adévey Twv 1O
elvat éva emBetiko veOTAAGHA, TTOL TTPOTPAANel NAIKI®-
Hévoug akvloug, Staitepa NG GpuANG Cocker spaniel, kat
ekSnAveTaL pe 1) Xwpig SIOYKWOo™N oTnV TEPUTPOKTIKT
XOPX, TEVETHOUG, SUOKOIMOTNTA, UTtepacBeoTiatpio AOyw
TIAPAVEOTIAXGHATIKOV LITEPBUPEOEISITHOY, TTOAVOLpiK KAt
rioAvSiyia. H mpooP o twv IO propel va givat etepomiev-
pN 1) AHPOTEPOTINELPT KL TIOMEG POPEC 1) Sy VwaOT TNG
S1oykwong tou IO yivetat tuxaia. To adevokapkivwpa Sivel
OUXVOTEPO HETAOTATELG OTA €00 AXYOVIX AepPpoydryyAla
Kat otoug vedpoveg (Polton & Brearley 2007). H emifiwon
petd v e€aipeon twv IO kupaivetat amd 17-41 prveg
(Potanas et al. 2015, Skorupski et al. 2018). O cuvSvaopog
ETKOVPLKTG XnpetoBepareiag 1) axtivoBepareiag avlavel
™ Swapeon enPiwon (Bennett et al. 2002).

EyXelpnTIKn TeXVIKT - YEVIKEG apXEG

[ tn xetpovpyikn adaipeon twv IO mpoteivovTaln avol-
Kt 1 1 KAeoth) péBodog pe Pdon t Stavol€n i pun tov
Buldkou kat Tov TTOPOL ToL, 1) ) KAeloTh péBodog e n
xprjon kaBetrpa Foley (Barnes & Marretta 2014, Baines
& Aronson 2018). H a¢aipeon tov adevokapKIvOHATOG
tou T10 yivetat mévta pe Tnv KAeot) pébodo. H avorktn
1éBod0g eivat amhi} 0TV eKTéNEDT), YiveTaL Ypriyopa, dANd
AOYyw NG miBavg HOALVOTG TOU XeLpoupYLKoL mediov
IOV eyKupovel witopei va odnynoet oe avfnuéva moco-
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Table 1. Common clinical signs of dogs that
require removal of the anal sacs.

Scooting

Anal sac abscessation

Recurring anal sacculitis

Persistent anal sacculitis

Pruritus

Dyschezia

Palpable mass in the perianal region
Pustular or haemorrhagic exudate

Anal furunculosis

Preoperative measures include manual emptying
of the AS contents by digital pressure, infusion
of antibiotic and glucocorticoid solutions into
the AS via catheterization of the anal ducts and
aggressive medical treatment, including systemic
antibiotics, hot packs on the area for oedema
resolution and thorough hygiene (Barnes &
Marretta 2014). The aim of medical treatment
is to manage the inflammation and to minimize
potential complications. In cases of inflamma-
tory disorders of the AS, bilateral sac removal
is recommended (Duijkeren 1995, Evans 2013,
Barnes & Marretta 2014).

Apocrine gland anal sac adenocarcinoma
is an aggressive malignant neoplasm, which
affects older dogs, mostly Cocker spaniels, and
which occurs with or without perianal swelling,
tenesmus, constipation, hypercalcaemia related
to paraneoplastic hyperthyroidism, polyuria
and polydipsia. The AS can be unilaterally
or bilaterally affected, and AS enlargement
can often be diagnosed accidentally during a
routine examination. Adenocarcinomas usually
metastasize to the internal iliac lymph nodes
and to the lungs (Polton & Brearley 2007).
The survival time following anal sacculectomy
ranges between 17-41 months (Potanas et al.
2015, Skorupski et al. 2018). The combination
of adjuvant chemotherapy or radiotherapy can
increase the median survival time (Bennett et
al. 2002).

Surgical technique - general
principles

Both open and closed techniques are recom-
mended for anal sacculectomy; open technique



ot peTeyXelpnTKoV Aotpaewv. E€attiag tng emmhokig
auTn¢ ToAOL xelpovpyol TTpoTLHOVY TNV KAeloTH pHéBoSo
yioe TV adaipeon twv I1O mov pAeypaivovy (Evans 2013,
Barnes & Marretta 2014). H auproppatyio mov mpokeeital
KATA TNV Tapaokevr) Tov BUAEKOU eiTe [e TNV AVOIKTH
elte pe NV KAeloTr péBoSo eNéyxeTal (e TWUATIOUO 1) e
StaBeppia. H TupAry cOAANYN TOL 10TOV TIOL alLpopporyel
XPNOLUOTIOLOVTAG ALHOOTATIKEG AaPideg pitopel var €xel
oaV AIOTENEHN TNV KAKWOT TOU GLHOPPOIdIKoD VEDPOU
kat Ba pémel va armopevyetal (Evans 2013). O avotktdg
Bohakog avayvwpiletal amd 1o yKpL XpWHX TOL KAl T
yuahtotepr} Tov Oyn. Ave€aptnrta and ) pébodo mov
Ba xpnotpomowmnBei Ba mpémel var amopedyetal n KAKwon
TOU £€w OPLYKTHpA TOL TIPWKTOL Kabwg kat Tng omicdiag
atpoppoidikng aptnplag Kot Tov atpoppoidikot vebpov. H
TIApAoKeLT Kat 1) eKTopr} Tov BuAdKoL ptopel va yivet pe
YohidL, paxaipidio 1 pe Stabeppia. Ot ovyypageic mpott-
HOVV TNV TIOlPAGKELT) KAl EKTOWT TOL BUAAKOU (e Tr) Xprion
StaBeppiiag, emeldn mpokael AyoTepeg atpoppoaryieg Kal
eENATTWVEL TOV EYXELPNTIKO XpOvo. H extour) Tou TIO propel
va ipaypatornotnBel kat pe tn xprjon laser Stoetdiov Tov
AvBpaKa, IOV TTAEOVEKTEL O€ GXEOT] [ie TOUG LITOAOLTTOUG
TPOTOUG YloTi TpoKael Aydtepeg atpoppayiec, Ayotepo
TIOVO, 0ldM oL KAl HIKPOTEPT TIOAVOTNTO HETEYXELPNTIKNAG
Moipwéng (Evans 2013, Baines & Aronson 2018). ZuvioTta-
TaL emiong N TTPOPLAAKTIKY XOPHYNOT OVTLHIKPOBLOAKGV
emeldn n emépPaon aviKeL TNV KATNyopio TwV HOAVGHE-
vov enepPacewv. [ tn Stevépyela g emépPoong yivetal
EKKEVWOT) TOL TIPWKTOV Kot TOTTODETNOT EVOC TUUTTOV e
QVTIONTTTIKO GTOV TTPWKTIKO CWAR VX Kol 6TO artevBuoéVo
Yot TNV Tpootacic Tov eyXelpntikot ediov. OLTIO® exke-
VOVOVTALKAL YIVETaL EKITAVOT) TOUG HE avTIONTTTIKO StéAupar.
To {wo TomoBeteital oe mpnvr} Béon pe T omicOiax dkpa
va KpEHovTal amd To AKPO TOL TPaTTe(loL KAl TNV oUpd
VO OUYKPOATELTOL TIPOG Tt EUITPOG KATA UNKOG TNG HEONG
YPappng pe autokOAANTN Tawvia. Kétw amnd 1o omnicOio
Tufpa Tov {Wou oTo dKkpo Tov Tparmellov TomobeTeiTal
PONO QIO TIETOETEG. XTN GUVEXELX 1 TIEPUTPWKTIKT) XOP
TipoeTolp&LeTat ylo emépoon.

Avoiktn} pébodog

H avowtr) pébodog emtpémnet Tnv avayvopLon Tou ek-
KpttikoL emOniiov Tov QuAdkouv Kat Stapatilel ot TV
mANpn e€aipeon auToL Kot TOL EKPOPNTIKOL TOL TOPOU
(Baines & Aronson 2018). H puéBodog petovektei A\oyw tng
TOVOTNTOG KAKWOTNG TOU €€w GPLYKTH PO TOL TPWKTOV KAl
TOU KIVOUVOUL HETEYXELPNTIKAG Aoipwéng Adyw StaoTopdg
Tou TepteXopévou tou (Baines & Aronson 2018). Tia T
dlevépyela TG avolktig pnebodou eloayetal ato BvAako
KAeloTr) atpootatikni AaPida mosquito 1) piAn, Swapécov
TOU EKPOPNTIKOV TOL TTOPOL, 0 BUAAKOG avLP®VETAL KAl
GépeTal Ipog TV entpdveta tov Séppatog (Ewova 8). Me
™ PonOeta paxatpidiov, pe Aemida No 10 oto kOO Kat

Anal sacculectomy

requires a direct incision on the anal sac and
duct and closed technique includes dissection
around the intact AS or dissection following a
Foley catheter placement into the duct (Barnes
& Marretta 2014, Baines & Aronson 2018). AS
adenocarcinoma is always removed using the
closed technique. The open technique is simple
and quick to perform, but because of the possible
contamination of the surgical site, it may lead
to increased postoperative infection. This is the
reason why many surgeons prefer the closed
technique in cases of anal sacculitis (Evans 2013,
Barnes & Marretta 2014). Haemorrhage caused
by surgical dissection of the sac either by open
or closed technique can be managed by digital
pressure or by electrocautery. Blind clamping
of bleeding tissues by haemostats can result in
trauma to the rectal nerve and it should therefore
be avoided (Evans 2013). The incised anal sac
can be recognized by its grey colour and shiny
appearance. Regardless of the selected technique,
trauma to the external anal sphincter and the
caudal rectal artery and rectal nerve should be
avoided. Surgical dissection and excision of the
AS can be performed by scissors, scalpel or elec-
trocautery. The authors prefer dissection and
excision of the AS by electrocautery, because
this technique results in less haemorrhage and
reduction of surgical time. Surgical removal of
the AS can also be performed by carbon dioxide
laser, which is advantageous compared to the oth-
er techniques because of reduced haemorrhage,
less pain, reduced oedema and decreased rate
of postoperative infection (Evans 2013, Baines
& Aronson 2018). Perioperative antimicrobi-
als are also recommended, as the procedure is
considered to be contaminated. At the time of
surgery, the rectum is emptied and a tampon
with antiseptic is placed in the anus and rectum
to protect the surgical site. The AS are evacuated,
and antiseptic solution is infused in both cavities.
The dog is placed in sternal recumbency with the
hind limbs hanging over the edge of the table
and the tail is tied over the dorsum and secured
by medical tape. A towel roll is placed under the
caudal half of the dog for padding. The perianal
area is then surgically prepped.

Open technique

The open technique provides visualization of
the secretory lining of the AS and therefore en-
sures complete removal of the AS and the anal
duct (Baines & Aronson 2018). Disadvantages
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Eikdva 8. Avoikti péBodog e€aipeong mepimpwktikol Buhdkou. KAelot atpootatikn Aafida mosquito ilodyetat oTo BUAaKo Slapécou Tou
EKPOPNTIKOU TOU TTOPoU. O BUAAKOG AVUPWVETAL KAl PEPETAL TTPOG TNV EMPAVELD TOU SEPUATOC. ME TN OTIKTA AEUKN YPAUUI TTAPIOTAVETAL N TOUN
Tou Buhdkou Slapécou Tou Séppatog. Xtnv de1d mMeupd éxel dn e€aipedei 0 BUAAKOG Kat TO TPAUNA EKAELOE KATA TTPWTO OKOTIO (TTPOCWTTIKO apXEio
ouyypagéa A).

Figure 8. Open technique for anal sacculectomy. A pair of closed mosquito haemostats is directed toward the anal sac through the anal duct. The
duct is elevated toward the skin surface. The dotted white line represents the skin incision over the anal sac. On the right site the anal sac has already
been removed and the incision line was primarily closed (author’s LP personal file).

15 ot yata, yivetat empniKkng topn and 1o eKpopnTtikd of this technique include the risk of damaging
oTOp0 o€ OAo TO prjKog Tou Buldkou. Me T fonfeta Sto the external anal sphincter muscle and a higher
AaBidwv mosquito cuMapPdvetat o PAevvoydvog Tou postoperative infection rate due to contamination
Bulakouv artd Svo avTISIKHETPIKE onpeia Kat 0 BOAAKOG of surrounding tissue by the AS contents (Baines

Eikova 9. 0 B0Aako¢ ouMapBavetal pe 600 avTISIAPETPIKA TOMOBETNUEVES Ewkéva 10. Mivetat mapaokeur} Tou BUAAKOU e TPOOEKTIKN
MaBidec (mpoowmikd apxeio cuyypagéa Al). Slatopn Twv VWV Tou £§w OPLYKTAPA TOU TTPWKTOU (TPOCWTTIKO

Figure 9. The anal sac is grasped by two opposing mosquito haemostats apxeio ouyypagéa Arl).

(author’s LP personal file). Figure 10. The anal sac is excised with careful dissection of the
external anal sphincter muscle fibres (author’s LP personal file).
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Eikova 11. Xelpoupyikd mapaoKeLAOHA TOU TTEPUTPWKTIKOU BUAGKOU PETA
v e€aipeor) Tou (mpoowmikd apyeio cuyypapéa Al).

Figure 11. Surgically dissected anal sac after an open anal sacculectomy
(author’s LP personal file).

TIXPaoKeLAETaL e SIATON TWV HUIKOV V@Y TOL OPLyKTHp
pe YaiSt baby Metzenbaum 1 pe StaBeppia (Etkoveg 9, 10
Kot 11). Meta v agaipeon Tov Buldkou Kot ToL TTOPOU
TOU YiveTat EKITAVOT) TOV EYXELPNTLKOD TTESIOV Kotl GOYKAELOT)
TOU TPAVHATOG o€ SVO OTPWHATH HE HOVOKAWVO GUVOETIKO
pappa 3/0 o cLVEXOHEVT padr] YLoL TO HUTKO Kot LITOSOPLO
1loTo Kat pe 3/0 nylon yi 1o §éppa ple XwploTéC padeg 1)
4/0 pe evdoSepuikn ouvexduevn padrn.

K\ewotr) pébodog

Znv ket péBodo, o BvAaKog adatpeital KAEGTOG, XwpIG
va eloéABoupe 6TOV AUAO TOU, Kat 1 e€aipeoty Tou yivetal
pe katevBuvon artod T Paon ToL TTPOG TOV EKPOPNTIKS TOV
ntopo (Barnes & Marretta 2014, Baines & Aronson 2018).
H tono0¢tnon awpootartiknig Aapidag mosquito péoo oo
Bulaxo SLleVKOADVEL TNV AVOy V@PLOT) TOU KL TIPOCAVATOA(-
CetkatdAAnAa To Xelpoupyo. [ivetal KapmoAn Topr) endve
070 OUAAKO e TO KOIAO TNG TIPOG TOV TPWKTO, TTPAANNAN
He TiG iveg Tov €€w adrykTrpa. O BOAakog mapaokevaleTal
TIPOCEKTIKG [E CTTOHAKPLVOT) TOV VWV TOL OPLYKTHpX LLE
N Xprion kKuptoL Yaiidioy baby Metzenbaum 1} StaBepyui-
ag. H mapaokevn yivetal kovtd oto O0NaKo (e oKOTo TV
amopuYT KAKWONG TOL oGLYKTHpa Kal cuveXileTal mpog
TOV eKPOPNTIKS TOL TTOPO. X TIEPITTTWOT) VEOTTAGGHATOG, 1)
e€aipeon elval evpVTEPN He OKOTIO vt emiTeELYOEl O TOTIKOG
é\eyxoG Tov veoTA&opaTog. H mpoKkAnon ekteTapévng
alpoppayiog Aoyw K&Kwong tng omicoiag atloppoidt-
KNG aptnpiag Oa mpémet va amopevyOei, emedn cuvnBwg
epmtodiCel TnVv omTikn emadr) pe To eyxelpnTikd medio. H
eMEUPOOT) ONOKANPWOVETOL [€ ATTOAIVWOT) TOL EKPOPTTIKO
TIOPOL KOVTH OTOV TTPWKTIKO CWANVA [e GUVOETIKO HOVO-

Anal sacculectomy

& Aronson 2018). During the open technique, a
closed mosquito haemostat or grooved director is
inserted through the duct and the AS is elevated
towards the skin surface (Figure 8). With a no 10
scalpel blade in dogs and no 15 in cats, a longi-
tudinal incision is made starting from the orifice
of the duct opening towards the entire length of
the duct and sac. With the aid of two mosquito
haemostats, the AS mucosa is grasped by two
opposing sites and the AS is excised by dissecting
the muscular fibres of the anal sphincter with baby
Metzenbaum scissors or electrocautery (Figures
9, 10 and 11). After the AS and duct have been
removed, the surgical site is lavaged with saline
solution and the incision is closed in two layers,
with a continuous synthetic monofilament 3/0
suture for the muscular and subcutaneous tissue
and with 3/0 interrupted nylon sutures or with
4/0 intradermal continuous suture for the skin.

Closed technique

During the closed technique, the AS is removed
intact with no incisions through the lumen, and
the dissection is directed from the base of the AS
toward the duct (Barnes & Marretta 2014, Baines
& Aronson 2018). Placement of a mosquito hae-
mostat inside the AS facilitates its identification
and can guide the surgeon during dissection of
surrounding tissues. A curved incision is made
over the AS with the curve of the incision directed
to the anus, parallel to the muscular fibres of the
external sphincter muscle. The AS is carefully
dissected away from surrounding tissues by re-
moving the muscular fibres of the anal sphincter
by curved baby Metzenbaum scissors or electro-
cautery. The dissection should be close to the
AS to avoid trauma to the anal sphincter muscle
and it is continued toward the duct. In cases of
neoplasms, wider tissue dissection is performed
to achieve local control. Damage to the caudal
rectal artery can cause profuse bleeding and
should therefore be avoided as it can obstruct
visualization at the surgical site. The procedure
is completed by ligating the segment of the duct
closer to the anus by synthetic monofilament ab-
sorbable 4/0 suture. Lavage of the surgical site is
followed by closure of the incision primarily with
sutures similar to the open technique (Culp 2013,
Evans 2013, Barnes & Marretta 2014, Ruffner et
al. 2014, Baines & Aronson 2018). In cases of
AS adenocarcinoma, the dissected tissues may
include part of the rectum when infiltration by
the mass is evident and 1 cm margins should be
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XEIPOUPYIKT TWV TTEPITPWKTIKWY BUAGKWY

Ewkdva 12. O kabetipag Foley Tomobeteitat otov S£€10 MEPUTPWKTIKO
BUNaKO SLaPETOU TOU EKPOPNTIKOU TOU TIOPOU Kal 0 BANApOG Tou
TIANPWVETAL PE PUGIONOYIKO 0P (MPOoWTIKO apxeio ouyypagéa Al).

Ewkova 13. O mepimpwkTIkOG BUAaKOG mapaokeudletal yopw amo
Tov KaBetripa Foley. O aplotepdg mepImpwKTIKOS BUAAKOC £xEL 16N
e€aipebei (mpoowmikd apxeio ouyypagéa Al).

Figure 12. A Foley catheter is placed into the right anal sac through the Figure 13. The anal sac is dissected free around the Foley
duct and the balloon is inflated with saline solution (author’s LP personal catheter. The left anal sac has already been removed (author’s LP
file). personal file).
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KA@VO amoppodnotpo pappa, 4/0. AkolovBei éktlvon
TOU eyXelpnTikoL 1ediov Kat COYKAELOT) TOU TPADUATOG
KATA TIPOTO OKOTIO OTIWG KAl oty avotkTh pébodo (Culp
2013, Evans 2013, Barnes & Marretta 2014, Ruffner et al.
2014, Baines & Aronson 2018). [ta T0 adevoKapKivwpa
ToL 1O 1 ektopn ptopei va eptAappdvet Kot T TOV
amevBuopévou dtav dinbeitat ad Tov dyko kat 1 edai-
peon mpémet va yivetal pe 6pla 1 cm. H oUykAeton tou
aneLOVOPEVOUL YIVETAL [e XWPLOTEG 1) OITAT) CUVEXOMEVT
padn pe LOVOKA®VO amoppodrotpo pappa, 3/0 ) 4/0. H
OoUYKAELOT) TOL LITOSOPLOL GTOL KAl TOL SEPUATOG YiveTal
OTwG Teptypadnke mapanave (Culp 2013).

K\ewotn pébodog pe kabetnpa Foley

ITpokeltatl yia Tpormononpévn kAetotn peébodo dmov évag
kabetrpag Foley 6 - French elocdyetal 6tov avio tov 1O
Slapecou Tov ekdpopnTKov ToL T0pov (Ewkova 12) (Downs
& Stampley 1998, Baines & Aronson 2018). Tivetat mAfjpwon
ToL Bahdpov pe 1,5-3 ml pualodoyikod 0pol (e ATOTéNEGHA
va dlaypdpetal o BOAaKoG Kal va yivetot YnAadpnTog KATw
amd 1o dépua. Xe mepintwaon mov o kabetripag Sev popei
Vo TIapapeivel eVTOG TOL aLAOD Kat e€épyxetal amd avTov
Katd N SdpKela TNG MANPWOoNG Tov, TOTE CLUVIOTATAL 1)
KaBNAwon Tou e pappa Ttov Tomobeteital 0To eKPopn-
Tk oTopLo Tou T1@. Tivetal Topn oTo éppa enavw oTo
datetapévo Bolaxo kat o BOAaKOG TTapacKevaleTal e
QTIOUEKPLVOT TWV V@V TOU OPIKTH P OTIWG TTEPLY PAPTKE
oty Khewot pébodo (Ewdva 13). Metd tnv mapaokeun
10U BUAGEKOV, 0 AEPOBANALOG EKKEVAOVETAL KAl O KAOETHPOG
adatpeital. O BONaKog eKTéHveTAL LETA amd aTtoAivwon
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maintained around the resected tissues. Closure
of the rectum incision is obtained with continuous
or simple interrupted sutures with monofilament
absorbable 3/0 or 4/0 suture. Closure of the sub-
cutaneous tissue and the skin is performed as
described previously (Culp 2013).

Closed technique with Foley
catheter

This is a modified closed approach, in which a
6-French Foley catheter is placed into the AS
through the duct (Figure 12) (Downs & Stampley
1998, Baines & Aronson 2018). The balloon is
inflated with 1.5-3 ml of saline solution, result-
ing in visualization of the AS which is palpable
under the skin. In cases when the catheter can-
not be maintained within the AS lumen during
the inflation, a suture is placed around the duct
to keep the Foley inside the AS during balloon
inflation. An incision is made on the skin over
the dilated sac and the AS is dissected away from
the surrounding tissues and muscular fibres of
the sphincter as it was described in the closed
technique. (Figure 13). After the dissection of
the AS, the balloon is delated, and the catheter
is removed. The AS is resected after ligation of
the duct near the anus (Figures 14 and 15). The
surgical site is lavaged and closed as described
before (Downs & Stampley 1998, Baines & Ar-
onson 2018).



Eikdva 14. MeTa TV MapaoKeLr ToU Kal TPV TV €§aipeor) Tou
TIEPUTPWKTIKOU BUAAKOU 0 EKPOPNTIKOG TOU TOPOC AMOAIVWVETAL KOVTA OTO
£€w OTOWLO TOU (MPOCWTTIKG apxeio ouyypagéa All).

Figure 14. After dissection of the anal sac away from surrounding tissues
and prior to removal its duct is ligated near its orifice (author’s LP personal
file).

TOV EKPOPNTIKOL TOL TTOPOL KOVTE OTOV TPWKTIKO CwAR VX
(Ewkoveg 14 kat 15). AkolouvBei ékmAvorn Tou TpadpaTog
Kat GOYKAELOT) TOL KaT& T Yvwotd (Downs & Stampley
1998, Baines & Aronson 2018).

MeTeyxelpnTIKn) oywyT)

Y10 {wo tomoBeteitar kKoOMA&po EXloaPet yia dvo efdo-
HAOEG KAl XOPNYOLVTAL AVTIPLOTIKA EVPEWG GPATUATOG Yia
7-10 nuépeg, emetdn n eméuPacn avikel oty Katnyopia
TOV LOAUOHEVOV. O UETEYXELPNTIKOG TTOVOG ENEYXETAL [LE
oTtLo€LdN KAl {1 0TePOELdr) avTIPAEYHOVAOSN PapraKa YL
4-6 nuépec. Xtnv Topr) tormobetovvTal Yuxpd embépata
yia TIG Tp@TEG OVO0 Npépeg TToL akolovBovvTal artd Beppd
2-3 popég v Npépa yia 10 Aemta kaBe popd péxpL TNV
adoaipeon TwV pOPHATOV.

Emum\oxéc

H ouxvotmnta tov ey HETEYXELPNTIKGOV ETMITAOK®V KU-
paivetat amné 3,2-32,5% (Hill & Smeak 2002, Charlesworth
2014). Ze avadpopukr) perétn pe 95 okvAouvg, Ppédnxe
OTL T GUXVOTNTA TWV ETUITAOK®V NTAY HEYXAVTEPT HE TNV
avolkt uébodo e€aipeong twv IO oe cOyKpLon pe TNV
Khetotr) uéBodo (Hill & Smeak 2002). Ze aAn avadpouikr
pelétn, Tov €yve pe TNV Khelotr) péBodo e€aipeong oe
appoTeEpoLs Toug IO, SlamoTmONKe TL oL HETEY XELPNTIKEG
EMUTAOKEG TAV GUXVOTEPEG GTOVG GKUAOUG CWUATLKOD
Bapoug pikpotepov twv 15 kg (Charlesworth 2014). Ztig
Bpaxvxpdvieg emumhokég mepthapPdvovtat To GUPOLUO
KQL 1) GAEYHOVI] TNG TTEPLVEIKNG XDPAG, O HWAWTILOHOC,

Anal sacculectomy

Eikéva 15. Xelpoupylkd mapaokelaopa Tou MEPUTPWKTIKOU
BUAGKOU PIETA TNV EKTOWI TOU (TPOOWTTIKOG apXEio ouyypagéa All).

Figure 15. Surgically dissected anal sac following following a
Foley anal sacculectomy (author’s LP personal file).

Postsurgical treatment

An Elizabethan collar is placed on the animal for
two weeks and broad-spectrum antibiotics are
administered for 7-10 days, because the proce-
dure is contaminated. Opioids and nonsteroidal
anti-inflammatory drugs are administered to
manage inflammation and postsurgical pain for
4-6 days. Cold packs are placed on the incision
site for the first two days followed by hot packs 2-3
times daily for 10 minutes until suture removal.

Complications

Mild postoperative complications range from
3.2 to 32.5% (Hill & Smeak 2002, Charlesworth
2014). In a retrospective study of 95 dogs, it was
found that the complication rate of anal sac-
culectomy was higher for the open technique
compared to the closed technique (Hill & Smeak
2002). In another retrospective study, in which
the closed technique was performed bilaterally,
it was reported that post-surgical complications
were more frequent for dogs weighing less than
15 kg (Charlesworth 2014). Short-term compli-
cations include scooting and inflammation of
the perineal area, bruising, incisional exudate,
incisional infection, seroma, wound dehiscence,
tenesmus, diarrhoea, dyschezia and constipa-
tion (Hill & Smeak 2002, Charlesworth 2014,
Baines & Aronson 2018). Defecation disorders

Hellenic Journal of Companion Animal Medicine « Volume 8 « Issue 2+ 2019

159



160

XEIPOUPYIKT TWV TTEPITPWKTIKWY BUAGKWY

TO éKKPLUO QIO TNV TOWT, N AolpwEn Tou TpaduAToG, N
opwdng cuAloyn, n StoTaon TG TOHNG, Ol TELVETHOL, N
diappota, n Svoyeaia kot n dvoxothiotnTor (Hill & Smeak
2002, Charlesworth 2014, Baines & Aronson 2018). At-
atapaxég g apodevong mapatnpndnkav oe 3,2-14,5%
TwV OKOUA®V TT0L LITOPARONKAY Ot appoTepdTTAELPT) KAEL-
ot e€aipeon Twv IO Kat mepAdpBavay EAGTTOON TOU
TOVOL TOU OPLYKTHpa, PUTIOVOT) TNG TIEPLVEIKNG XWPUG HE
KOTIpava HeTd TNV adpddevon), adpddevon péoo 6To oTiTL
Kat akpateta. Ot eMITAOKEG QUTEC OHWE LITOXWPNOAY O€
Sotnua 10 nuepov artd Ty emépBac Kat arroddéOnkoy
o€ eEAaPPd KAKWOT) TOL €€w GPLYKTHpA KATA Tr StaTopn
TV V@V TOL Ylo TNV TtapaokeLn] Tou IO 1) oe vevpampaio
mov oyxetioBnke pe T pAeypovn Kot TNV ATl Svoxeoia
(Hill & Smeak 2002, Evans 2013, Charlesworth 2014). >1i¢
HOKpOXPOVIEG ETILITAOKEG TIOL Ttapartn prifnkav 6to 15% Twv
okOAwV Tepthappavovtat n Aein tng Topng, n akpdrela
TV KOTIPAV®Y, 1 epPdvion cuplyyiov Kal 1) 6TéEVwaoT) Tov
npwktoL (Ewéva 16) (Hill & Smeak 2002). H akpdrela
TWV KOTIPAVWV TTOL eTTLHEVEL Y1 SIAO TN HEYXAVTEPO TV
3-4 punvaev eivat pn avat&Eipn kot opeiletat cuvnbwg oe
EKTETANEVT) KAKWOT) TOL OPLYKTHPA 1) O€ ApPOTEPOTTAELPN
KAKwoT ToL atpoppoidikot vevpou (Evans 2013, Baines
& Aronson 2018). H eppavion ouptyyiov ogeiletal otnv
mAnppeAn e€aipeon tov IO, ov cuvrBwg cupPaivel pe TV
avolkTr) pébodo, pe amoTéNeoua TNV TTAPAOVT) UTTOAEL-
patwv Tou ermdnAiov oto xetpoupytkd Tpapa. H emumhoxn
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Ewkdva 16. MeptmpwKTikd oupiyyla petd v e€aipeon Tou
6e€1oU mepmpwKTIKOL BUAdKOU (Havpa BEAN) (TPOCWTTIKG apXEio
ouyypagéa Al).

Figure 16. Perianal fistula as a complication of the right anal
sacculectomy (black arrows) (author’s LP personal file).

have been observed in 3.2-14,5% of dogs that
underwent bilateral closed anal sacculectomy,
including reduced anal sphincter tone, soiling
of the perineum with faeces after defecation, de-
faecation indoors and faecal incontinence. These
complications resolved after a 10 day period and
were attributed to mild trauma of the external
sphincter during resection of muscular fibres
at the time of AS dissection, or to neurapraxia
related to inflammation and mild dyschezia (Hill
& Smeak 2002, Evans 2013, Charlesworth 2014).
Long-term complications were observed in 15%
of dogs and included licking of the incision site,
faecal incontinence, fistula formation and anal
stricture (Figure 16) (Hill & Smeak 2002). Fae-
cal incontinence persisting for more than 3-4
months is considered irreversible and usually
results from extensive trauma to the sphincter
or bilateral damage to the rectal nerve (Evans
2013, Baines & Aronson 2018). Fistula formation
is caused by the incomplete removal of the AS,
which usually occurs with the open technique,
resulting in epithelial remnants in the surgical site.
This complication can be managed by thorough
surgical exploration of the fistula and resection
of all diseased tissues. In general, the post-sur-
gical complication rate of anal sacculectomy is



aUTH AVTIHETOTIICETAL [le TTPOOEKTIKT emavadiepevvnon
TOL GUPLYYiOU Kot EKTOHT OA@V TV TABONOYIKGV IGTWV.
Tevikd T0 TOCOOTO TWV HETEYXELPNTIKOV ETITAOKOV €ival
OXETIKA XapnAo e arotéeopa n e€aipeon Twv IO va éxet
TOAD KaAf} TTpoyvwor) (Evans 2013).

T0YyKpoUoT) CUUPEPOVIOV

Ot ovyypadeic Snhovovy dtL Sev vITdpyel GVYKpoLOT
OLHPEPOVTOV.

Anal sacculectomy

relatively low, resulting in excellent prognosis
(Evans 2013).
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