H S06irvwon tou TPWKToU 0TO GKUAO

Ewova 1. AoBijvwon tov pwkTov o€ éktoon 360° Ewova 2. AoBirjvwon tov mipwKTov oe éktaon 360°
o€ TIoLHEeVIKO Bedyiov. KOl OTEVWOT) TOU TTPWKTOV o€ [eppoviko TToLpevIKo.

Figure 1. Anal furunculosis extending 360° circum- Figure 2. Anal furunculosis extending 360° circum-
ferentially in a Belgian shepherd. ferentially and anal stricture in a German shepherd.

Ewéva 5. Avatopikod

T PACKEVAGHA TOL aTreLBL-
OUEVOU KAL TOV TIPWKTIKOD
CWAT VO HETA ATTO TOWT

OTN HéOT) poryLotior YpOpL).
Rectum: amevBuopévo,
External anal sphincter: E€w
OPIKTHPOG TOV TTPWKTOU,
Internal anal sphincter:
‘Eow opIKTrpag TOL TPW-

Ewéva 3. AoBujvwon tou pwkTtoo oe éktaon 180° Ewéva 4. AoBujvwon tou tpwkTtoo ot éktaot 360° KTov, Anorectal line: 6plo
oe [eppavikd motevIKo. oe [eppavikd motpevIKo. TPpwKTOL-artevLBuapévou,
Figure 3. Anal furunculosis extending 180° circum- Figure 4. Anal furunculosis extending 360° circum- Columnar zone: tpécBia
ferentially in a German shepherd. ferentially in a German shepherd. {@vn, Anocutaneous line of

intermediate zone: TpwKTO-
depuaTi ypappn TG pé-
ong {wvng, Cutaneous zone:
omioBia 1) Seppartikr) {wvn.
Ta epTpWKTIKA cLpPLyyLor
eKkTelvovTaL o€ SLAPOPETIKO
Babog mov pmopei va pBacet
péXpL TN péon (wvn Kat Tov
£€w OPIKTIPA TOL TTPWKTOL.
Figure 5. Cadaveric prepa-
ration of the rectum and
the anal orifice following a
dorsal midline incision in a
normal dog. Perianal fistu-
lae may extend to various
depths that may include the
intermediate zone or exter-
nal anal sphincter.
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Ewova 6. [TAGyl0 aktvoypagpnpa
KOLA{OG TOL OKOAOU TNG EIKOVAG 2,
OTT0VL ATTELKOVIlETalL KOTIPOGTAOT)
AOY® GTEVOOTG TOL TIPWKTOD.
Figure 6. Lateral abdominal radio-
graph of the dog in figure 2, where
obstipation is evident due to anal
stenosis.

Ewova 8. Kapkivwpa Tov mako-
Soug emBnAiov TNG TEPUTPWKTIKNG
XOpag, ov Ba mpérel va Stado-
porotnBel amrd tn Sobuveon tov
TTPWKTOV.

Figure 8. Squamous cell carci-
noma of the perianal region, which
should be differentiated from anal
furunculosis.

Ewova 10. O ok0NoG TG elKOVOG
9, 4 eBdopddeg petd TNV Evapén
g Oepameiag pe Kukhoomopivn
OTIOL PALVETOL CTHOVTIKT LITOX®-
pNON TV AANOIOOEWY.

Figure 10. The dog of figure 9, 4
weeks post initiation of treatment
with cyclosporine when marked
remission of lesions is evident.

Ewova 11. AoBujveon tou mipe-
KToU o€ éktaon 360° oe Teppavikd
TTOLUEVIKO.

Figure 11. Anal furunculosis ex-
tending 360° circumferentially in a
German shepherd.
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Ewova 7. Zupiyylo meputpwktikol Buldkou mov
SlarmoTeveTtal pe Ty eicodo pHoAng dtapéoou Tov
€KPOPNTLKOD TOL TTOPOL.

Figure 7. Anal gland fistula explored by inserting a
probe through the corresponding excretory tract.

Ewoéva 9. AoBujvwon tou mpwKkTto oe éxtaon 180°
oe [eppavikd molpeviko mptv Tn Bepareiar pe Kukho-
omopivn.

Figure 9. Anal furunculosis extending 180°
circumferentially in a German shepherd prior to
treatment with cyclosporine.

Ewova 12. ITpwktomhaotiki 360° pe cuppadr) Tov
atevBuoEVOL GTO GEPHA GTO OKOAO TNG elkOVaC 11.
Figure 12. 360° anoplasty by suturing the rectum to
the perineal skin in the dog of figure 11.



Ewéva 13. AoBujvewon Tou TpwKToD oe £KTaoT
360° Kal 6TEVKOT) TOL TIPWKTOV o€ [epuavikd mot-

HEVIKO.

Figure 13. Anal furunculosis extending 360°
circumferentially and anal stricture in a German

shepherd.
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H S06irvwon tou TPWKToU 0TO GKUAO c

Ewova 14. Extopn) OAwv twv tadolo-
YIK@V I0TGOV o€ €KTaoT 360° 6T OKOAO
™G e1Kovag 13.

Figure 14. Resection of all of the ab-
normal tissues in a 360° in the dog of

Ewkova 15. [TpwKTOMAAOTIKY e
oLPPAPT) TWV IOTOV KAL TOL ATTEV-
Buopévou oTo déppa TG TEPLVEL-
KNG X®PAg Kat TomobéTnon cwiva
Penrose 0To KATOTEPO ONpEIO TNG
TONG 0TO OKVAO TNG eIKOVaG 13.
Figure 15. The end result of ano-
plasty following suturing of tis-
sues and rectum to the skin of the
perineal region and placement of

a Penrose drain in the ventral site
of the surgical wound in the dog of
figure 13.

AXyopiOpog 1. AlyopiBpog g Oepa-
ieiog NG SoBuVwang Tov TPWKTOL 0TO
GKOO.

Algorithm 1. Management algorithm
for canine anal furunculosis.
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« Anal furunculosis
+ Anoplasty

» Dog

« Perianal fistulae

Canine anal furunculosis:
is there a place for surgery?

> Abstract

Anal furunculosis is a chronic progressive canine inflammatory disorder affecting
the anus and the perianal region, resulting in ulcers and blind fistula in the skin and
subcutaneous tissues of the perianal region. German shepherds are predisposed to this
condition. The origins of the disorder are unknown but it can be immune- mediated.
Treatment can be medical or surgical, but complete cure is uncommon. Medical
treatment with immunomodulatory drugs, mostly cyclosporine or cyclosporine and
ketoconazole usually provides satisfactory results. Surgical treatment is employed in
cases with no response to medical management, due to increased cost or prolonged
duration of the latter and includes complete anoplasty and simultaneous anal
sacculectomy.
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> Introduction

Anal furunculosis (AF) or perianal fistulae is a chronic progressive canine inflammatory
disorder of dogs affecting the anal orifice and the perianal region. It is characterised by
the presence of ulcerative lesions and blind fistulae in the skin and subcutaneous tis-
sues of the perianal and perineal regions.! The sinus tracts can be single or multiple and
they can extend 360° circumferentially in the perianal area (Figures 1,2,3,4).> AF affects
dogs with a median age of six years and of both genders. German shepherds are predis-
posed to the disorder even though AF occurs in other middle or large sized breeds as
well as mixed breed dogs (Table 1).1%>

> Pathogenesis

The precise origin of the disorder is not fully known. Recent studies implicated an inflam-
matory response with presence of T-lymphocytes, other inflammatory cells, cytokines,
enzymes, and other intermediaries of the inflammatory cascade and histological simi-
larities between AF and Crohn's disease in people, resulting in the theory of a possible
immune-mediated origin.®'" This theory is supported by an impressive response follow-
ing administration of immune-mediated drugs.? German shepherd breed predisposi-
tion to AF is probably of genetic origin, contributing to the pathogenesis of AF.'?

Originally, AF manifests as a subtle inflammatory response without the presence of ul-
cers. At this time, ulcerative lesions and sinus tracts are formed, which are lined by squa-
mous epithelium and they are infiltrated by lymphocytes, plasmacytes, macrophages,
neutrophils and eosinophils. The evolution of the inflammatory response is character-
ised by the presence of T-lymphocytes with extensive formation of granulomatous and
fibrous tissue (fibrosis). The normal anatomy of the area is disrupted with the formation
of fistulae originating from the anal glands to the anocutaneous junction, as well as le-
sions in the anal sacs (Figure 5). The contribution of the anal sacs to the inflammatory
response is secondary resulting in abscessation and rupture. The formation of fibrous
tissue in the area of the outer anal sphincter in dogs with extensive and severe lesions
can result in stricture. %

> Clinical signs

Clinical signs in dogs with AF vary and are usually connected with pain in the perineal
area and disorders of defecation (Table 2)."'*'¢ Several dogs already have severe lesions
at the time of diagnosis.'
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German shepherd
Irish setter

Collie

Border collie
Labrador retriever
Old english sheepdog
English bulldog
Bouvier des Flandres
Jack Russel terrier

Cocker spaniel

> Diagnosis

Reaching a diagnosis of AF is mostly based on
the history and physical examination findings. It is
necessary to perform a physical examination, both
with the dog in an alert state and under general
anaesthesia. In the alert state, other than external
examination of the anus and the perianal area, the
external anal spincter tone is also tested. Most of the
times, however, physical examination in the alert
state is difficult or even impossible due to severe
pain elicited both by palpation of the area as well as
from handling and elevating the tail. Prior to admin-
istrating general anaesthesia, it is necessary to ob-
tain a complete blood count, serum biochemistry
analysis and urinalysis, as part of the preanaesthetic
evaluation, as well as to exclude other conditions
with similar clinical signs. Then the perianal region is
visually observed to assess whether the diseased ar-
eas may in part (0°- 270°) or entirely (360°) affect the
region. Rectal digital palpation is necessary in order
to locate and evaluate the formation of fibrous tis-
sue and the degree of rectal fibrosis. Stricture forma-
tion may lead to constipation and obstipation (Fig-
ure 6). Palpation of the anal sacs is also performed
by digital rectal palpation and patency of their ex-
cretory ducts is determined; any sinus tracts con-
necting the perianal region with the anal glands are
detected and the contribution of the anal glands
to the inflammatory process is assessed (Figure 7).
The depth of the sinus tracts is determined by us-
ing a probe. Colonoscopy and biopsy should be
performed in some dogs with clinical signs of coli-
tis, as a strong correlation has been found between
chronic inflammatory disease of the large intestine
and AF.17-20

> Differential diagnosis

AF should be differentiated from abscessation and
rupture of the anal glands, anal gland adenocarci-
noma, adenoma and adenocarcinoma of the peri-
anal glands, squamous cell carcinoma of the peri-

Pain in the perineal area

Pustular secretions in the perianal area
Abscess or fistulae of the anal sacs
Licking of the perianal area

Anal stricture

Abnormal tail positioning
Tenesmus

Fecal impaction

Dyschezia

Haematochezia

Diarrhoea

Constipation

Weight loss

Behavioural disorders

anal region, chemical burns, trauma and subcutane-
ous mycosis (Figure 8).2 In such cases and when in
doubt, cytological and histopathological examina-
tions are recommended.

> Treatment

Treatment for AF can be medical or surgical, but it
is uncommon to lead to complete and permanent
cure. Surgical management of AF has been the treat-
ment of choice for several years. A multitude of sur-
gical techniques have been used in the past, such
as surgical excision of fistulae, surgical debridement
combined with chemical cauterisation, cryosurgery,
cauterisation by electrodiathermy, complete tail
amputation (given that a wide tail was implicated
as a predisposing factor for AF) and excision by
ND:YAG laser. The high percentage of relapsing and
complications, including faecal incontinence, surgi-
cal wound dehiscence and anal stricture, have led
to abandonment of surgical treatment as a single
management strategy for AF. Moreover, many dogs
required several surgical procedures in order to cor-
rect any complications.'#141521-26

> Medical management

Nowadays medical management with immu-
nomodulatory drugs is considered to be the treat-
ment of choice due to highly satisfactory results.?
Medical treatment aims in suppressing the pain and
lesions of the anal orifice and perianal area both in
the short and long-term, as relapses of the disease
after treatment is withdrawn are not uncommon.
Medical management includes the acute phase,
the maintenance phase, a specialised clinical
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Cyclosporine: 4-8 mg/kg SID, PO, until elimination of lesions

Cyclosporine: 0.5 mg/kg BID up to 5 mg/kg SID, PO, with ketoconazole 5-10 mg/kg SID or BID, PO

Acute phase Tacrolimus: topical application BID

Prednisone or prednisolone: 2mg/kg PO, SID or BID, until elimination of lesions

Azathioprine 2mg/kg SID, PO, until elimination of lesions

Cyclosporine: tapering of initial dose by 25% every 4-8 weeks or administration of initial dose
every other day. Ketoconazole: SID administration in doses maintaining remission. Discontinuation

when deemed appropriate

Maintenance
phase

Tacrolimus: topical application every 48-72 hours

Prednisone or prednisolone: 0.5-1 mg/kg every other day. Discontinuation when deemed

appropriate

Azathioprine: 1 mg/kg every 48-72 hours. Discontinuation when deemed appropriate

BID: every 12 hours, PO: per os, SID: every 24 hours

diet and local perineal hygiene-antimicrobial
treatment. For the acute and maintenance phase
cyclosporine has been used as monotherapy or in
combination with ketoconazole, glucocorticoids,
azathioprine and local application of tacrolimus
(Table 3).>?7-*°This medication can lead to remission
and, in some cases, elimination of lesions and clini-
cal cure?”’

Glucocorticoids mostly suppress cellular immunity,
are inexpensive but their administration usually
results in adverse effects (polyuria, polydipsia, and
polyphagia). Initially they had been used combined
with a specialised diet in the management of AF.
In 27 German shepherds prednisone was admin-
istered (2 mg/kg/SID [/24 hours] PO [orally]) for 2
weeks, then 1mg/kg for 4 weeks and then was re-
duced to at a dose of 1mg/kg/48h for 8-16 weeks.
Clinical cure was achieved in 33.3% of dogs, im-
provement in 33.3% and the rest did not respond to
medical treatment.”’

Azathioprine has been used successfully in the
management of AF. Due to the long period of time
that is necessary for this drug to be fully effective,
it is recommended to combine it with glucocor-
ticoids, at least during the acute phase.® In a pro-
spective study with 14 dogs with AF a combination
of azathioprine and prednisone was administered.
Permanent cure was achieved in 57% of cases, par-
tial improvement in 7% and no response in 36% of
dogs.®

Cyclosporine is a powerful immunomodulatory
agent, which suppresses the production of inflam-
matory cytokines, which are related to the activa-
tion of T-lymphocytes. In particular, cyclosporine
suppresses mostly the production of interleukin-2,
which is necessary for the differentiation and pro-
liferation of T-lymphocytes.* The administration of
cyclosporine is considered the most effective treat-
ment of AF with a success rate of 50-85%.2%3033:336
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The mean duration of treatment until the eradi-
cation of lesions, according to one study, was 8.8
weeks.® However, discontinuation of treatment
may result in relapse usually necessitating continua-
tion of life-long treatment at the smallest dose pos-
sible.’® Cyclosporine was initially administered at a
dose regimen of 4-8 mg/kg SID PO for 2-4 months,
until the eradication of lesions, and then the dose
was gradually tapered by 25% every 4-8 weeks or
alternatively the initial challenge dose was adminis-
tered every other day after remission of clinical signs
(Figures 9, 10).2%>% Cyclosporine treatment is costly
and can be associated with adverse effects includ-
ing vomiting, diarrhoea, anorexia, lethargy, aggres-
sion, hypertrichosis or trichorrhoea.?333

The high cost of cyclosporine directed many re-
searchers to investigate alternate methods of treat-
ment. The combination of cyclosporine with ke-
toconazole reduces the cost of treatment with no
change in effectiveness, compared to monotherapy
with cyclosporine Ketoconazole, an antifungal
agent, affects the metabolism of cyclosporine by
inhibiting the effect of cytochrome P450 3A oxi-
dase, resulting in the increase of cyclosporine blood
serum levels*"™3 Cyclosporine was administered at
a dose regimen ranging from 0.5 mg/kg BID (/12
hours) up to 5 mg/kg PO SID and ketoconazole
in a dose of 5-10 mg/kg PO SID.>*#41 According
to a study in 19 dogs with AF, the combination of
cyclosporine and ketokonazole was successful in
eradicating lesions when used for a duration of 3-10
weeks in 100% of dogs, whereas relapse was ob-
served in 37% of dogs after a period of 1-6 months
after the initial treatment.*'

Tacrolimus is a topically applied macrolide with
a similar immunomodulatory effect to that of cy-
closporine, which has been used successfully in
the management of AF2*"*" In a study of 10 dogs
with AF, the topical application of tacrolimus SID or



BID for 16 weeks resulted in remission of lesions in
90% of dogs, among which 50% were completely
cured. In a different recent study of a total duration
of two years, in 19 dogs with AF, 0.1% tacrolimus
ointment was simultaneously administered with
prednisone (2 mg/kg SID over two weeks, Tmg/kg
SID for four weeks and 1mg/kg/48h for ten weeks)
in combination with “hypoallergenic” diet. Moreo-
ver, metronidazole was administered PO at a dose
of 10mg/kg BID for two weeks. After the comple-
tion of 16 weeks, 79% of dogs were cured and in
21% significant improvement was observed. During
the next two years, the maintenance regimen was
adhered to with tacrolimus and prednisone, and
86.6% of dogs apparently remained in remission.”
Tacrolimus is recommended mostly for long-term
maintenance, following initial remission of clinical
signs with administration of cyclosporine, when
applicable, every 24-72 hours aiming at the preven-
tion of relapses.?®® This treatment is considered to
be costly.?3"3

> Clinical Diet

The combination of AF and colitis prompted several
authors to recommend a specialised “hypoallergen-
ic" diet with hydrolysed protein or protein to which
the dog has never been exposed previously. Thirty
three dogs with AF were fed a diet based on fish and
potatoes, for 1-180 days prior to surgery (en bloc re-
section of lesions and anoplasty) and one year later
87.9% of dogs experienced a complete eradica-
tion of lesions, whereas only 20.7% manifested any
clinical signs.'® A specialised “hypoallergenic” diet is
therefore recommended during the maintenance
phase, especially in cases of lesion recurrence>*

> Local hygiene and systemic
antimicrobial treatment

Local cleansing of the perineal region and hygiene
measures such as clipping of the hair coat and lav-
age with antiseptic solutions along with systemic
and topical administration of antibiotics, following
culture and sensitivity testing, could aid in reducing
the local bacterial flora and managing the second-
ary bacterial infections that are always present.**

> Preoperative
immunomodulatory treatment

Preoperative immunomodulatory treatment results
in remission of lesions allowing for a more con-
servative approach during surgical resection and
reduction of complications to a minimum.*® Various
treatment regimens have been employed, such as
the administration of azathioprine (50 mg PO) and
metronidazole (400 mg PO) for a duration of 4-6

weeks preoperatively and two weeks postopera-
tively. A significant clinical improvement was noted
during the first two weeks, but after the advent of
4-6 weeks there was minimal further improvement.
Dogs that received the above regimen did not re-
lapse in the following 7-10 months.” The adverse ef-
fects of azathioprine include gastrointestinal disor-
ders, bone marrow suppression, hepatotoxicity, and
pancreatitis whereas metronidazole side effects in-
clude anorexia, central nervous system toxicity and
hepatotoxicity.?In a study of 25 dogs with AF, cyclo-
sporine was administered (2.5-5 mg/kg BID PO) as
monotherapy, cyclosporine (1-1.5 mg/kg BID PO)
in combination with ketoconazole (12.5 mg/kg SID
PO), or azathioprine (1-2 mg/kg SID PO) in combina-
tion with prednisolone (1 mg/kg BID PO for 2 weeks
and then reduced to 0.5 mg/kg BID PO) for less than
12 weeks. Surgical management included resection
of all fistulae, cryptectomy of the transitional zone of
the rectum up to the anocutaneous line and bilat-
eral anal sacculectomy. None of the dogs relapsed
after a follow-up time of 9 months after surgery.*

> Surgical management

Indications of surgical management include cases
nonresponsive to medical treatment, cases with AF
affecting the anal glands, and cases in which the
cost of medical treatment is significant and its du-
ration is prolonged. Surgical resection of all of the
affected tissues is a prerequisite for successful re-
sults."*1® Good knowledge of anal canal anatomy is
necessary in order to prevent severe complications.
Surgical resection includes the removal of all peri-
anal fistulae and their sinus tracts, as well as bilateral
anal sacculectomy due to anal sac implication in the
pathogenesis of the disorder>'® Currently, in cases
of extensive lesions in the perianal region, complete
360° anoplasty is recommended with simultaneous
bilateral sacculectomy.>'® Following surgical resec-
tion of the skin around the anus, all of the lesions
are removed including the subcutaneous tissue, the
muscles and fascia as well as the anal orifice. If nec-
essary, partial or complete resection of the external
anal sphincter is performed. Dead space is eliminat-
ed and the subcutaneous tissue is approximated to
the serosa and muscular layer of the rectum by 3/0
polydioxanone simple interrupted sutures. Finally,
the mucosal layer and submucosa of the rectum
are sutured to the skin by 3/0 nylon sutures (Figures
11,12, 13, 14, 15).>"In cases when surgical wound
closure is impossible, due to increased tension,
healing by secondary intention is preferred. In a
study of 51 dogs with AF which underwent 360° an-
oplasty combined with bilateral anal sacculectomy,
after a median follow-up of 18 months, 2% of cases
relapsed, 13% manifested anal stenosis and 4% had
fecal incontinence.?®

Treatment of AF is summarised in Figure 1.
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