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ABSTRACT 

THE HISTOLOGIC CHARACTERIZATION OF PERIANAL FISTULAS 
DURlNG TREATMENT WITH CYCLOSPORIN 

Byron S. Misseghers 
University of Guelph, 1999 

Advisor: 
Professor Allen G. Binnington 

Canine perianal fistula is a chronic. progressive inflammatory and ulcerative 

disease involving the perianal region that most frequently affects Geman Shepherd dogs. 

The etiopathogencsis of perianal fistula has not bren identified: however. the 

effectiveness of systemic immunosuppressive therapy using cyclosporin suggests that 

immune dysregulation plays an important role in the development and/or progression of 

perianal fistula. Currently thcre is no concensus on the identity of the initial target OF the 

intlammatory procrss. 

Biopsies From the zona cutanea of 15 dogs with naturally occunng perianal fistula 

were obtained before. and at various stages of healing following. treatment with oral 

cyclo~porin in ordrr to characterizç the histologic lesions of perianal fistula. with 

particular attention to how they changed during an interval of clinical healing. and 

identification of the specific perianal structures most affected. as an indicator of the 

initial target of the inflarnmatory process. 

The prîmary pattern of inflammation associated with perianal fistula was difhse 

plasmacytic/lymphocytic inflammation, with fiequent lymphoid nodules associated with 

elandular components of the demis  and subcutis. Sections directly adjacent to actual 
C 



sinus tracts showed a rnixed inflamrnatory pattern. most likely due to associated 

opportunistic bactenal infection secondary to the ulcerated epidermis. Evaluation of 

paralesional histologie sections showed most of the inflammation associated with 

hepatoid circumanal gland lobules and evidence of gland destruction. with an impression 

of only secondary involvement of apocrine glands. The anal sacs were not prirnarily 

involved in the pathogenesis of perianal fistula. The anal sac abnomalities were most 

consistent with apocrine gland obstruction secondary to adjacent perianal infl: 

and did not support the presence of primary anal sac disease. 

It is concluded that the clinical and histopathologic lesions ofperianal 

immation. 

fistula give 

supportive evidencr to the primary involvement of the hepatoid circumanal glands in the 

pathogenrsis O f perianal fistulas. 
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CHAPTER 1 

LITERATURE REVIEW 

Introduction 

Canine perianal fistula is a chronic, progressive intlamrnatory and ulcerative disease 

involving the perianal region of the dog. The German Shepherd breed is uniquely 

predisposed to this disease. with sporadic occurrences of perianal fistulas in other large 

and medium sized breeds '-"he disease is characterized clinically by the formation of 

single or multiple sinus tracts and severe ulceration and erosion of the perianal skin and 

deeper perianal tissue (Figures I and 2).'."4,9 As the disease tvorsens, the extent of the 

sinus tracts progresses. with up to 360' perianal skin involvement." Clinical signs 

associated with perianal fistulas cornmonly include tenesmus. dyschezia. malodorous 

rnucopurulent discharge. excessive perianal licking. and constipation.'*' In severe cases 

dogs can also experience weight loss. le thargy. and rectal or anal b leeding . '.3b'.6.10 In 

chronic cases. fibrosis of the rectal and perirectal tissues rnay result in worsening of 

tenesmus and constipation due to narrowing of the anal diameter. 

Most reports indicate that male dogs are more fiequently affected than 

females. 1 .-l.j.7.8.ll-lj although some report no significant difference in gender 

distribution. 9.10.16.17 Sexualiy intact dogs. particuiarly males, dso appear over-represented 

in many reports. 4.7.1 1-15 The disease most fiequently affects middle-aged or older dogs, 

averaging 5-6 years of age, but has been documented in dogs as young as 6 months-of- 

4 age . 





The objective O F  this investigation was two-fold: 

1) to characterize the histologic lesions of perianal fistula. with particular 

attention to how they change dunng an interval of clinical healing induced by 

chronic oral cyclosporin administration. 

2) to help clarifv the pathogenesis of this poorly understood syndrome by 

identifying the initial target of the inflammatory process. 

Normal Perianai Anatomy 

Perianal tistula is chronic inflammatory disease of the perianal skin and deep prrianal 

tissues of the cutaneous zone. which is the most caudal portion of the anal canal. The 

anal canal is anatomically detined as the terminal portion of the alimenta- canal. 

beginning at the termination of the rectum and extending caudally to the anus (Figure 3). 

This specialized segment of the digestive tract is divided. both grossly and 

microscopically. into three zones. the columnar zone (zona colurnnaris). the intermediate 

zone (zona intermedia). and the depilated cutaneous zone (zona cutanea) (Figure 4). 

Some authors describe four zones by subdividing the zona cutanea into two zones. haired 

and non-haired. '' The anal canal is supported by four prominent glandular cornponents: 

anal glands. hepatoid circumanal glands, apocrine sweat glands. and sebaceous 

Additional structures surrounding the anal canal include the paired mai sacs and their 

associated apocrine glands, lymphoid tissue. the interna1 and extemal anal sphincter 

muscles. the rectococcygeal musc le. and associated neurovascular structures. 'Y.20 Motor 

fùnction to the extemal anal sphincter muscle is provided from the caudal rectal branch of 



the pudendal nerve and sensation to the perineum is supplied by innervation of the 

perineal branch of the pudendal nerve.18 

Anal 

Inremal anal sphincter muscle 

External anal 
sphincter 
muscle 

Figure 3: Diagrammatic illustration of a longitudinal cross-section through the anal canal. Rectangle 
indicates the region illustrated in Figure 4. (Adapted fiom Budsberg and ~ ~ u r ~ r o n ' ~ )  

Columnar Zone: 

This is the most cranial of the 3 zones and averages 4.39 mm in lengh." Its 

cranial boundary is the termination of the rectum. temed the anorectal line. and is 

characterized on a histologic level by the transition from the colurnnar cells and colonic 

crypts of the rectal mucosa, to the stratified squamous epithelium of the ana1 canal.20 The 

zona columnaris is so narned because of the charactenstic [ongitudinal ridges, or anal 

columns, which run along its length (Figure 5).18.'9 Between these columns are shallow 

troughs, referred to as anal sinuses, that terminate caudally as blind-end pockets referred 



to as anal crypts. These crypts are physically situated in the zona intermedia (Figure 

Zona intermedia: 

The intermediate zone. aiso known as the anocutaneous line. is situated between 

the zona columnaris cranially and the zona cutanea caudally. and averages between 1.76 

mm in length." The cranial boundaq to this zone is charactenzed rnicroscopically by the 

begiming of the anal c ~ p t s .  Grossly this zone contains irregular. scalloped folds referred 

to as the anocutaneous line. created by four arches. one each of the smaller ones located 

dorsally and ventnlly. and one each of the larger ones located laterally. '"he glandular 

structures that reside in both the columnar and intermediate zones of the dog are the anal 

glands and their excretory ducts. These glands are modified sweat glands and are 

situated between bundles of muscle tibers of the interna! sphincter muscle and in the 

comective tissue separating the intemal sphincter muscle and longitudinal smooth muscle 

surrounding the rectum and proximal anal canal.20 Budsbrrg & Spurgeon reported that 

anal glands rarely were noted extending into the cutaneous zone; however the excretory 

ducts of these anal glands always empticd into the intennediate zone." 



Figure 4: Detail illustration of the zones of the anal canal. ED = rxcretory duct of anal gland, LL = 
longitudinal layer o f  rectal smooth muscle, IS = interna1 anal sphincter muscle, LN = lyrnphoid 
nodule. (Adapted from Buds berç and spurgeon2') 



Anal Sinus 
Anal Cry 

Anal - 
Orifice 

Figure 5:  Illustration of a plastic cast of the anal canal depicting the anal CO lumns. anal sinus'. and anal 
crypts. (Adapted from Budsberg. Spurgeon, and ~ i ~ ~ i t t " )  

Zona cutanea: 

This is the most caudal zone of the anal canal and is de tined microscopically by 

keratinization of the stratified squamous spitheliurn. The caudal extent of this zone is 

vague. being characterized by the presence of normal thickness hair coat grossly. and 

disappeivance of hepatoid circumanal glands micros~o~ica l l~ . '~  The hepatoid circumanal 

glands are distributrd in an irregular manner around the anus. with a diameter as great as 

77 

25 mm. and as small as 5 mm.-- 

Three different types of glands exist in the cutaneous zone: apocrine sweat glands. 

sebaceous glands, and hepatoid circumanal glands. The apocrine sweat glands and 

sebaceous glands are the sarne as those located in the skin elsewhere on the body and the 

sebaceous glands are clustered close to the anal orifi~e.'~ Sorne inconsistency exists in 

the literature on the precise classification of the glandular structures in the cutaneous 

zone. particularily with respect to the hepatoid circumanal glands. These glands are so 



named because the ce11 morphology and arrangement resemble liver parenchymal cel~s.'~ 

Parks concluded that the circumanal glands are bipartite structures consisting of 

superficial sebaceous. and deep non-sebaceous hepatoid portions." Baker also concluded 

that the circumanal glands are bipartite structures; however. he categorized them into 

major hepatoid and minor sebaceous elements rather than superficial and deep 

components since the sebaceous part. when present. was always surrounded by hepatoid 

17 

circumanal glands.-- Isitor and Weinman also found no basis for rigid distinction." In 

evaluating the origin of the hepatoid circumanal glands they t'ound that from birth the 

hepatoid circumanal gland is distinctly different in structural appearance to the sebaceous 

glands.'" However. following birth they found development of a distinct subset of 

circumanal glands they trrmed transitional hepatoid glands (trHCG). These glands were 

located between the superficial sebaceous glands and the deep hepatoid circurnanal 

glands and were the only glands to exhibit the bipartite nature described by ~arks.''' 
C 

These glands are smaller than hepatoid circumanal glands and are thought to develop 

from the deeper portions of the superficial sebaceous glands.2" Other authors drnote only 

the deep hepatoid cells as circumanal glands.'8 

The hepatoid circumanal glands develop as buds from the extemal root sheath of 

hair follicles sirnilar to the development of the sebaceous glands.".24 Early post-natal 

growth of the circurnanal hepatoid glands is rapid and felt to be in response to growth 

hormone from the anterior pituitary gland (pars distalis). with ongoing growth throughout 

the remainder of life due to the effect of androgens.12 Isitor and Weinrnan identified 

ducts communicating between the hepatoid circumanal glands, and found these ducts to 

be distinct and separate from the ducts of the sebaceous glands.'%e ducts were solid 



during the first 60 days postpartum and cysts developed in the ducts between days 60 to 

152. both of which were interpreted as an indication that the hepatoid circurnanal glands 

are functional exocrine glands.2" ~ a k e r "  and Maita and ~shida" both suggested a 

possible endocrine function. To date. the precise functional nature and statu of the 

hepatoid circumanal glands is unknown. 

The sebaceous glands are the most numerous glands of the zona cutanea in the 

female dog.20 In contrast. the hepatoid circumanal glands far outnumber sebaceous 

glands in male dogs? It is well established that the growth. and neoplastic 

transformation. of the hepatoid circumanal glands is significantly influenced by 

androgens. particularly testo~terone.?~ 

The anal sacs are divenicula of the cutaneous zone and are lined by keratinized. 

stratified squamous epithelium.I9 Abundant apocrine glands within the wall of the sac 

secrete their products into the anal sac. The duct of each of the paired anal sacs opens 

onto the cutaneous zone just caudal to its cranial border. 

Chnical Appearance of Perianrl Fistula 

Dogs with perianal fistula commonly present with one or more of the following 

complaints: tenesmus. dyschezia. malodorous mucopurulent discharge. excessive perianal 

licking. and constipation.'-' In the early stages of perianal fistula sorne dogs are 

relatively asymptomatic and mild clinical signs may go unnoticed by owners." In severe 

cases dogs may also experience weight loss. pyrexia, Irthargy, and rectal or anal 

bleeding. 1.3.5.6.1 O In chronic cases, fibrosis of the rectal and perirectal tissues may result in 

worsening of tenesmus and constipation due to narrowing of the anal diameter. A 



thorough examination of the perianal area usually requires sedation or general anesthesia 

due to the paintùl nature of the disease. In the majority of instances the sinus tracts and 

ulcerated perianal skin are located in the depilated portion of the cutaneous zone: 

however. once the hair is clipped from the entire perianal area. occasionally sinus tracts 

are identifed involving the peripheral haired region of the cutaneous zone. These sinus 

tracts may cornmunicate with each other below the skin surface and rnay extend several 

centimeters cranially into the deep perianal tissue. Digital rectal palpation may reveal 

v-;ing degrees of anal stricture. and also allows for palpation of the anal sacs. Many 

authors feel that anal sac disease is not the primary cause of perianal fistula: 5.10,i7.:8 

however. they may become secondarily involved due to inflammation from adjacent sinus 

tracts or from dysfunction of the extemal anal sphincter muscle which impairs expulsion 

of the glandular secretion of the anal sacs." 

W ith this clinical appearance. di fferential diagnoses include localized celluli tis. 

secondary to infected and ruptured anal sacs. and perianal neoplasia. most notably 

hepatoid circumanal gland adenocarcinorna. '29 

Etiology and Pathogenesis 

The earliest reports of perianal fistula in dogs was in 1945.~' Lacroix and 

Lacroix noted the development of sinuses fiorn the skin around the anus, with variable 

depth of extension cranially parallel to the rectum.30 They thus designated the disease as 

Pararectal Fistula. Since diis early report, perianal fistulas (also known as perianal sinus 



and anal Funinculosis in the veterinary literature) have been described in more detail, yet 

the exact etiology and pathogenesis of this disease have remained obscure. 

The etiology of canine perianal fistulation is unknown and frequent recurrence 

with surgical treatment may reflrct our ignorance of the underlying cause of the 

disease." Many theories on the etiology of perianal fistula have bren proposed. including 

immune deficiency. bacterial infection. and endocrine abnormalities (hypothyroidism). 

A conformational or anatomic predisposition to the disease has also been proposed. 3.7.10.3 1 

most commonl y suggested theories on the pathogenesis include: 

extension from anal sac infection to the perianal ~ k i n . ~ '  

impaction of the anal crypts with minute fecaliths ieading to microabscessûtion 

of the perianal skin." 

abscessation of the glandular structures in the cutaneous zone."'*'6 

These theories suggest a disease process involving specific structures of the anus or 

perianal skin. and additional detail regarding these theories is presented below. 

Extension from Primarv Anal Sac Disease: The earliest theory on the rtiology of 

canine perianal tistula was that it represented extension of anai sac infection into the 

perianal skin.jO In support of this theory it has been noted clinically that early cases of 

perianal fistulas oflen appear centered over the ducts of the anal sacs:28 however. 

documentation of communications between the affected anal sacs and perianal sinus 

tracts is lacking. This, along with observations of frequent occurrence of perianal fistulas 

in the absence of any history of anal sac disease.1° a very low prevalence of primary anal 

sac disease in German S hepherd dogs,I0 and a paucity of perianal fistulas in small dogs 

despite frequent and chronic and sac disease, indicates that anal sac disease is probably 



not a prerequisite for perianal fi~tulas.'~." Involvement of the anal sacs only as a 

secondary event is supported by recent histologie evaluation in a large number of German 

Shepherd dogs' and non-German Shepherd dogs with perianal fistula.' The 

histopathologic changes associated with the anal sac were centered mostly on the duct of 

the anal sac. and when the body of the anal sac was significantly affected. these lesions 

were generally adjacent to infiamed sinus  tract^.^ These findings were interpreted as 

representing local extension of inflammation from the sinus tracts." 

Crvpto-clandular theorv: The c~pto-glandular theory for perianal fistulation was 

first proposed in 196 1 ." The theory that anal crvpt impaction results in fecal 

contamination of the anal glands of the columnar and intermediate zones and then spreads 

to create fistulous tracts is based largely on cornparison to perianal abscess and fistula 

( fistula-in-ano) in people.".'3 Based on this theory. the sequence of events involved in 

the pathogenesis of perianal fistula are as follows: Fecalith impaction occurs in the crypts 

of the anal sinuses of the columnar and intermediate zones of the anal canal: These 

impactions result in pressure necrosis. infection. and ultimately fistuiation towards the 

zona cutanea by dissecting into the circurnanal glands and penetrating the skin surface via 

the circurnanal gland ducts." 

The crypto-glandular theory. however. has numerous weaknesses: 

1)  True rectocutaneous fistulas (communication between the rectum and skin 

surface of the zona cutanea) occur only rarely in dogs with perianal 

ti~tuia.''.'~-'" 

2) Contrary io what one would expect if sinus tracts formed from the deep and 

centrally located anal glands, early stages of sinus formation appear superficial 



and extend to the deeper tissues as the disease progresses'0~'6 and perianal 

fistulas are usually first seen quite a distance lateral to the anal ~ p e n i n g . ' ~ . ' ~  

3) Additionally. as already rnentioned. this theory is based largely on comparison 

to perianal abscess and fistula (fistula-in ano) in people. However. the sinus 

tracts in dogs with perianal fistula are lined with stratified squamous 

epithelium. instead of columnar epithelium as is seen in people. "-" 

4) Finally. if the source of penanal fistula is dissecting abscessation From infected 

anal glands. then infection would be the primary çomponent of the disease 

process. In fact. bacterial infection has not been shown to play a rolr in the 

initial devrlopment of canine perianal fistula. It is currently believed that it is 

initially a sterile disease. with bacterial contamination and secondary infection 

only aRer epidermal ulceration has occurred." 

Glandular Abscessation Theoy: This theory proposes abscessation of the 

glandular structures in the cutaneous zone as being the likely primary lesion leading to 

perianal fistula in the d ~ g . ' ~ , ' ~  This theory is substantiated by the histologie 

chmcterization of perianal fistulas in which the earliest stage of the disease is 

characterized by inflammation wi thin and around the epidermal periadnexal structures. 

including sebaceous. apocrine, and hepatoid circumanal glands." Identif cation of one 

particular glandular component of the zona cutanea as being the initial or prirnary target 

for this inflammation is lacking. Compared with normal non-Gennan Shepherd dogs, 

Budsberg et al reported that normal Gennan Shepherd dogs have a greater density of 

apofrine glands in the zona cutanea." Unfortunately no supporting data regarding this 

difference was reported. Budsberg et al suggested that the predisposition of the German 



Shepherd Dog to perianal fistula rnay bt- related to this greater density of apocrine 

glands.'' This remains to be documented, bowever. 

Other authors have taken a more holistic approach to the etiology of perianal 

fistula. focusing on issues of immune incornpetence or endocrine dysfunction to explain 

individual or breed susceptibility to the development of perianal fistula. Alrhough 

depressed peripheral lymphocyte counts. decreased serurn irnrnunoglobulins. and 

diminished in vitro lymphocyte-proliferation responses were noted in a small prrcentage 

of affected dogs in one study. these abnormalities resolvrd fol lowing success ful 

treatment of the fistulas." It was suggested by the authors that imrnunosuppression was a 

consequence. rather than a cause. of perianal fistulation." Additional investigation into 

possible immune dysfunction has includcd immunohistochernical characterization of the 

inîlammatory ce11 populations within perianal fistulas." Usine indirect 

immunoperosidase staining. Day characterized the rnononuclear inHammatory infiltrate 

of perianal tissues. both from German Shepherd dogs and non-Grrman Shepherd dogs 

affected with perianal fistulas." Ln an earlier report. Dy and Weaver had notrd that 

lymphoid cells infiltrating the perianal sinus tracts often appear as distinct perivascular 

aggregates or lymphoid follicles? and Day subsequently showed that these lymphocytes 

were almost entirely CD3+ lymphocytes (T lymphocytes), suggestive that thesc 

aggregates or follicles are regions of T lymphocyte differentiation.I7 No evidence directly 

dernonstrating an underlying immunologie abnonnality has been published.t7 However. 

the recent discovery that the irnmunosuppressive drug ~ y ~ l o ~ p ~ r i n  is effective in the 

treatment of perianal fistula'.' has renewed interest in the possible role of immune 

dysregulation in the pathogenesis of the disease. 



Endocrinopathy has been proposed as a possible cause of hidradenitis suppurativa 

in people and has also been investigated to a limited extent with regard to canine perianal 

fistula. specifically in regard to hypothyroidism." However. no published evidence exists 

to support an association between hypothyroidism and canine perianal fistula. In one 

study. only one of 33 dogs with perianal fistula that were provocatively tested for 

hypothyroidism was truly hypothyroid." Harkin et al ' tested 17 dogs with perianal 

fistula for hypothyroidism. and al1 of those dogs were diagnosed as euthyroid. 

An adequate explanation to account for the unique predisposition of perianal 

fistulas in German Shepherd dogs is still lacking. Early work in the characterization of 

canine perianal fistulas focused on identification of anatomic differences among normal 

dogs. both çrossly and microscopically, to account for the marked overrepresentation of 

the Grrman Shepherd breed with this disease. Proposed theories include tail 

conformation. with a broad-based tail and low tail carriage. and gross or microscopie 

anatomic differences associated with the anal canal. It has been suggested that the 

German Shepherd Dog tail conformation reduces perianal ventilation and predisposes to 

accumulation of moisture, fecal contamination, and anal sac secretion which results in 

infection of the local hair follicles and ' Consistent with this hypothesis. high 

caudectomy has been observed to result in healing of fistulas in approximately 80% of 

cases (Table 1). presumably secondary to the normalizing of local microenvironmental 

conditions:' ' however. tail conformation does not account for the paucity of perianal 

fistula in other breeds (like Belgian Sheepdogs. Gordon Setters. English Setters) with 

similar tail conformation." Similarly, if perianal contamination due to tail conformation 

were responsible for fostering perianal fistula, then evidence of imitation of the perianal 



skin, such as parakeratosis and epidermal hyperplasia, should be evident. These features 

are not present in early stages of perianal fistula." 

Budsberg et al utilized gross morphometric analysis to evaluate anal crypt 

dimensions of the anal canal of normal Germai Shepherd dogs. compared with normal 

non-German Shepherd breeds. to determine if there was any gross anatomic difference to 

account for the higher incidence of perianal fistula in German Shepherd dogs." Although 

German Shepherd dogs had a larger variation (standard deviation) in crypt base width. no 

significant differencr was noted between the two groups and no other gross anatomic 

differences have been identified." 

Microscopically. a significant difference has been found between these two groups 

of dogs. Budsberg et al found that normal German Shepherd dogs have a greater density 

of apocrine glands in the cutaneous zone than do normal non-Gcman Shepherd dogs. 

They hypothesized that infection of the apocrine sweat glands. initially fostered by the 

moist and contarninated microenvironment caused by the broad based tail and low tail 

carriage. may promote infection of the deeper perianal region resulting in perianai 

fistula." The main weakness of this theory, however. is tliat bacterial infection has not 

been shown to play a role in the initial development of canine perianal fistula. and it  is 

currently believed that i t  is sterile disease initially, with bacterial contamination and 

secondary infection only after epidermal ulceration has occurred." 

In assessing healthy dogs unaffected by perianal fistula. Budsberg et al noted 

differences with respect to the prevalence and severity of inflammation of the anal glands 

of the intermediate and columnar zones between German Shepherd dogs and non-German 

Shepherd breeds? Although there was only a small difference between groups with 



respect to the percentage of inflamed anal glands seen (28%+/-2 1 % in German Shepherd 

dogs vs 23% +/ 13% in non-German Shepherd breeds). subjectively the inflammation and 

fibroplasia were more severe in the German Shepherd dogs." 

Harkin et al ' investigated the possible association between inflammatory bowel 

disease and perianal fistulas in German Shepherd dogs. They obtained colonic biopsies 

from 27 German Shepherd dogs with perianal fistula to determine the prevalence of 

colitis in this population. AI1 27 dogs showed histologie evidence of coli tis. characterized 

by fibrous connective tissue proliferation in the large bowel lamina propria. with rnild-to- 

moderate and diffuse plasmacytic/lymphocytic inflammation. Eosinophilic inflammation 

was also noted in some cases. being mild and diffuse in five cases. and focally severe in 

two cases. .411 77 dogs were subsequently treated with immunosuppressive doses of 

prednisone. along with a hypoallergenic diet. to treat perianal fis tu la^.^ Perianal fistulas 

resolved in 3 3.3% of cases and clinically improved in another 33.3% of cases: however. 

there was no significant change in the histopathology from the colonic biopsies. The 

authors sugpsted that an association between colonic inflarnmatory bowel disease and 

perianal fistula might exist.' Given the breêd predisposition towards inflarnmatory bowel 

disease in the German Shepherd breed.?." the lack of controi animds in this study. 

including both German Shepherd dogs without, and non-German Shepherd dogs with, 

perianal fistulas, makes interpretation of the findings and conclusions difficult. Even if 

there is no direct association between perianal fistula and colitis it is interesting to note 

that even in cases for which the perianal fistulas failed to heal with prednisone, the 

clinical signs of tenesmus resolved in 70% OF those cases.' The authors suggested that 

the coexistent inflammatory bowel disease contributed to the clinical signs attributed to 



perianal fistulation (tenesmus)' This is not necessarily accurate since the anti- 

inflarnmatory and imrnunosuppressive effects of prednisone may simply have been 

sufficient to eliminate the tenesmus associated with perianal fistula. especially since no 

mention is made as to whether or not any of these dogs displayed clinical evidence of 

inHammatory bowel disease pnor to treatment. However. the positive results with regard 

to healing of the penanal fistulas in response to immunosuppressive therapy using 

prednisone (one-third of cases) lends some support to an underlying immune-mediated 

etiology for canine perianal fistulation. 

Histologie Appearance of Perianal Fistula 

There has been very little published data on the histopathology of perianal fistula 

and a11 of the information presently known about perianal fistula in this regard comes 

from three pubiished articles. Harvey was the first to pubiish the histopathologic findings 

from dogs with perianal fistula."' He noted epidermal ulceration. with acute or chronic 

inflarnmatory reaction. and sinus tracts cxtending into the subcutaneous tissue and 

muscle. These tracts were linrd either by granulation tissue or stratified squamous 

epithelium. He also noted that the ducts of the sebaccous and apocrine glands were 

sometimes dilated with inflarnmatory cells and the glands themselves were often invoived 

in, or surrounded by, inflarnmatory cells. 

Killingsworth et4 al evaluated tissue fiom al1 three anatomic regions of the anal 

canal in 44 dogs (5 1 biopsy specimens) with perianal fistula and concluded that the most 

severely affected region was the cutaneous zone. In this study. the histologic lesions 

were graded as early, intermediate. and Iate stages of the disease based on the severity 



and nature of the inflammation. the arnount of fibrosis. and the depth of the sinus tracts: 

however, it should br noted that the disease was. in reality. advanced even in lesions 

classified as "early" since sinus tracts were already present. In the study. the authors 

found that in early-stage Iesions. the inflammation was focal. periadnexal. and 

pyogranulornatous in nature around the sinus tracts. In intermediate-stage lesions. in 

addition to the periadnesal inflammation. they observed epidermal ulceration. 

pyogranulomatous inflammation of the superficial demis. and accompanying fibrosis. 

rupture of inflarned dilated apocrine glands. and destniction of sebacrous and hepatoid 

circumanal glands. Although the pattern of periadnexal inflammation in these 

intermediate-stage lesions involved al1 the glandular structures of the cutaneous zone. 

apocrine adenitis was the most constant feature. being present in 27 of the 5 1 biopsy 

specimens evaluated." Late-stage lesions were characterized by fibrosis. formation of 

lymphoid nodules. and dissecting cellulitis. extending throughout the perirectal stroma in 

nodular-to-linear zones of pyogranulomatous inflammation. Bacterial organisms were 

not identified histologically in early-stage lesions. and were only infrequently identified in 

intermediaie- and late-stage lesions. This was felt to be secondary to contamination 

following epidermal ulceration.' The authors concluded that the Iesions of perianal 

fistula originate as periadnexailglandular inflammation in the superticial cutaneous zone. 

and the inflammatory response produced by the disease is initially sterile and 

characterized by a rnononuclear inflammatory infiltrate, most notably plasma cells and 

1 y mp hocytes. 

Day and weaver9 histologicaily evaluated surgically resected tissue from 305 

cases of perianal fistula. In this study they assessed the character and degree of 



inflammation associated with the anal sacs, sinus tracts. non-sinus associated perianal 

skin. anal sphincter muscle. and the circurnanal glands (collectively compnsing the 

sebaceous. apocrine, and hepatoid circumanal glands).9 Not surprisingly. the sinus tracts 

exhibited the most severe inflammation. which obliterated normal tissue architecture and 

was mononuclear to pyogranulomatous in nature.' Frequent aggregations of single 

populations inflammatory ce1 1s (plasma cells. lymphocytes) were also noted.' 

With regard to the anal sacs. in the majority of cases inflarnmatory lesions were 

focal and consisted of mononuclear inflammatory cells. Interestingly. these changes were 

largely centered on the duct of the anal sac.%ather than the body of the anal sac. 

Additionally. anal sacs that showed inflammation or fibrosis that obliterated the normal 

architecture of the anal sacs were generally adjacent to inflamed sinus tracts." 

Occasionally eosinophils were O bserved mixed in with the subepithelial mononuclear 

inflammation or forrning distinct pustules within the duct epithelium.' 

In the majority of cases Day and Wraver assessed the anal sphincter muscles and 

non-sinus associated skin as rnicroscopically normal. but furunculosis was identified in a 

few cases. The collective assessment of the circurnanal glands was abnormal in 5 1% of 

non-German Shepherd dogs and 64% of German Shrpherd dogs. and these pathologic 

changes consisted of heavy focal to multinodular inflammation focused on the glands or 

the ducts of the glands.9 The authors concluded that the notable histopathologic feature 

of perianal fistula was dense plasmacytic and lyrnphocytic inflammation. with lymphoid 

nodules.' In addition, based on the observation of a few instances of furunculosis in non- 

sinus associated (normal perianal) skin, the authon suggested that perianal fistula may be 

a manifestation of generalized cutaneous furunculosis as a consequence of deep pyoderrna 



seen in German Shepherd dogs.' This contrasts the findings of Killingsworth et al4 who 

concluded that the initial inflammation is not associated with the hair follicles, but instead 

originates as inflammation of the periappendageal glandular structures. 

Comparison of Canine Perianal Fistula with the Pathogenesis, Pathology, and 

Treatment of Human Perianal Fistulas 

The cause of canine perianal fistulas is not known. Sirnilar pathology of the anus 

is seen associated with various skin and gastrointestinal conditions in people. including 

perianal hidradrnitis suppurativa. cryptoglandular fistulas f fistula-in-ano). and penanal 

Crohn's fistulas secondary to Crohn's disease. 

Hidradenitis suppurativa is a chronic and cictriciai inflamrnatory disease that 

affects apocrine gland-bearing areas of the skin. including the axillary. perianal. 

inguinoperineal. and areolar region of the mammary gland.'b''9 The most commonly 

affected areas are the axillary and inguinal-perineal regions."O Like that of canine perianal 

fistulation. the etiology of perianal fistulas in people also remains unclear. and it is felt 

that several coexisting factors probably predispose to the di~order.''~ These factors 

include endocrine clianges (puberty. menstruation. diabetes. disturbances in androgen 

metabolism). altered immune response, and follicular occlusion or occlusion of individual 

apocrine/sebaceous glands. 36.37.40 The pathogenesis of the inflammation of hidradenitis 

suppurativa in people has been investigated. Early reports. dating as far back as 1854, 

implicated the apocrine sweat glands as the cause of the inflammation. prirnarily as a 

result of poral occlusion with resultant obstruction, dilatation! leakage, idammation, and 



subsequent bacterial invasion of the apocrine d ~ c t . ~ ~ . . ' ~  More recent studies have shown 

that hidradenitis suppurativa is in fact a disease of folIicular occlusion. rather than 

specifically apocrine duct occlusion. with apocrine inflammation being only seconda~y.'~- 

39.4 1 

There are many similarities between hidradenitis suppurativa in people and canine 

perianal fistulas. and indeed it has been stated that the clinical apprarance of canine 

perianal fistulas most closely resemble the apperirance of hidradenitis suppurativa in 

people.4 Both diseases are rarely seen in patients pior to the onset of sexual m a t ~ r i t ~ . ' ~  

Numerous reports in the dog show an ovcr-representation of rna~es.~."- '-~.~~' ',12"J and men 

tend to br affectrd more frequently with prrianal hidradenitis s i ~ ~ ~ u r a t i v a . ' ~  In addition. 

many women with hidradenitis suppurativa report worsening clinical signs during 

menstruation? and similar observations have been made regarding bitches in es t r~s .~ '  

Both diseases show a chronic course. lack of responsiveness to antibiotic therapy. and 

eventual formation of multiple sinus tracts. cicatricial îïbrosis and scarring. and a 

tendency towards recurrence following surgical excision. 37.38.40 

In spite of these clinical similarities. the primary histopathologic lesions differ 

with respect to these two diseases. The most consistent histologie katures seen with 

hidndenitis suppurativa include follicular hyperkeratosis and marked follicular occlusion. 

with apocrine gland inflammation occurring only as a bystandcr effect. 36-39.4 I In contrast, 

follicular plugging with keratin is not a feature of canine perianal fistula." 

Crohn's disease is another disorder with many clinical similarities to canine 

perianal fistula. Crohn's disease is an inflammatory condition in people. primanly 

affecting the gastrointestinal tract. and an abnomai immune response has been implicated 



as the cause of the persistent inflammation." A cutaneous manifestation clinically 

similar to. and histologically indistinguishable from, perianal hidradenitis suppurativa 

frequently occurs in people with Crohn's disease and ulcerative colitis conditions. 36.-14.-ij 

Approxirnately 25% of al1 intestinal Crohn's patients present initially with cutaneous 

perianal lesions and disorders involving the perianal skin occur in 60-70% of Crohn's 

patients at some stage in their disease.j6 With this in mind it is interesting to note the 

well established predisposition of German Shepherd dogs to both inflammatory bowel 

disease and perianal fistulas.'." Canine periannl fistulation may represent a cutaneous 

manifestation of immune-mediated inHammatory bowel disease, as it does in people with 

cutaneous Crohn's disease. 

The rtiology of intlarnmatory bowel disease is unknown. Multiple etiologic 

factors seem likely. and immunoregulatory abnormalities are felt to be one of these 

ctiologic Similarly. although the etiology of Crohn-s disease is also 

unknown. immune dysfunction has been implicated. regardlrss of whether it is a prima- 

factor responsible for the onset of disrase or whether it is secondary factor responsible for 

persistence of the inflammati~n."~ In this regard. immunosuppressive therapy using 

cyclosporin has s h o w  to be an effective treatment for perianal and enterocutaneous 

fistulas in people with Crohn's disease"' but it's Iong-term use for this disease has been 

mainly limited by its side-effects. particularly nephrotoxicity. 

A new thenpy on the horizon for the treatment Crohn's perianal fistulas is 

infliximab (RemicadeB), a chimeric IgGl k monoclonal antibody that binds specifically to 

human TNF-a (tumor nec rosis factor-alpha) thus inhibiting TNF-a from binding with its 



ce11 r e ~ e ~ t o r s . ~ ~  As a result. this medication blocks the biologic activities of TNF-a. 

inciuding the production of other pro-inflammatory cytokines. 

Surgical Treatment of Perianal Fistulas 

The treatment of perianal fistulas has consisted of both medical and surgical 

intervention. However. it remains a fnistrating disease to manage as a resuit of poor 

response to historical treatments. high rates of recurrence. and morbidity associated with 

surgicai therapy. Undoubtedly. effective treatment of perianal fistulas has been 

complicated by a lack of understanding of the underlying pathogenesis.'*3 In the absence 

of adequate knowledge regarding the pathogenesis of perianal fistula. surgical 

management has been considered the treatrnent of c hoice. '-3q7.8.'0.' l.'3.'4.1626-29.49 Surgical 

treatment may include one or a combination of chemical cautenzation. cryosurgery. deep 

excision. deroofing and Fulguration. or tail amputation. The following paragraphs bnefly 

describe the various surgical procedures currently used. 

Deep Excision: Most surgical techniques are aimed at the complete removal (deep 

excision) or destruction (cryosurgery. deroofing and fulguration. laser excision) of the 

diseased tissue, the only exception being tail amputation in which the actual sinus tracts 

are left untouched. During deep surgical excision, al1 sinus tracts in the zona cutanea are 

excised. including affected areas of intermediate and columnar zones. In severe cases this 

may necessitate a complete rectal pull-through procedure and bilateral anal sacculectomy, 



and may require removal of d l  or some of the extemal sphincter muscle. 8.10.15.27 The 

results of treatment for perianal fistula by surgical excision are included in Table 1. 

Deroofing and Fulguration: Individual sinus tracts are opened by excision of the 

overlying tissue (deroofing) to expose the sinus !ining. The exposed tissue is then 

hlpurated using an electrosurgical unit. Electrohlguration is distinct from 

electrocautery. Fulguration utilizes a muted high-voltage. high-frequency. electric current 

(spark gap currenr) that produces a potent dehydrating effect on the directed tissues. 

resulting in superficial destruction of the tissue." The resultant wound is then left to heal 

by second intention. The results of treatment for perianal fistula using deroofing and 

fulguration are included in Table 1.  

Cryosureeq: Cryosurgical treatment of perianal fistulas was first described by 

~ o r t h w i c k ' ~  in 197 1 as an alternative to conventional ttxcisional techniques and a nurnbttr 

of subsequent clinical trials have further defined the efficacy and limitations of this 

technique.6.1 5.2S.49.j 1 . 2  Cryogens typically utiiized are liquid nitrogen or nitrous oxide. 

Following surgery. the cryotreated areas are allowed to necrose and heal by formation of 

granulation tissue. Several potential advantages of cryosurgery include relative analgesia 

of the treated tissue resulting from the destruction of sensory nerve endings. and the 

formation of very little fibrous tissue that dieoreticaily results in less potential for anal 

stricture post operatively. A reduction in the prevalence of post operative anal stricture is 

not supported by the work of Vasseur. l 5  The results of cryosurgical therapy for the 

treatment of perianal fistula are included in Table 1. 





Laser Excision: The use of laser surgery to ameliorate perianal fistulation has only been 

recently reported. Ellison et al16 described the use of a neodymium:yttrium aluminum 

gamet (ND:YAG) laser and synthetic sapphire scalpel to excise perianal fistulas in 20 

dogs.I6 Using the laser scalpel. the affected tissues are excised via a process of thermal 

coagulation. This results in less thermal damage to surrounding tissue than that associated 

with traditional electrosurgical techniques while still providing excellent hemo~tasis.'~ 

In most of the cases in this study. the entire non-haired portion of the zona cutanea was 

removed. extending cranially into the intermediate zone. This approach frequently 

necessiiated primary rectocutaneous closure and anal sacculectomy following 

tistulectomy. Although this technique is nor readily available. it yielded excellent results. 

with lower morbidity rates compared with conventional surgical techniques. The results 

of laser excision for the treatment of penanal fistula are included in Table 1. 

Unfortunately. al1 of these surgical techniques are invasive and painful. there is 

liale agreement on which rnethod of surgical ireatment is most effective. None of the 

techniques is consistently curative. with multiple surgries frequently required for 

successful treatment. especially in moderate to severe cases of perianal fistula. Surgical 

treatment is also associated with a high recurrence of perianal fistula (up to 70%) and a 

1.3.14 high risk of complications (up to 47%). Complications frequently associated with 

surgery include intra operative and post operative hemorrhage. wound dehiscence. 

permanent fecal incontinence. anal stricture, and recurrence of iïst~lation.'~ 



Medical Treatment for Perianal Fistula 

Histoncally. medical therapy consisting of topical and systemic antibiotics. topical 

corticosteroids. topical antiseptics. local cleansing. anti-inflamrnatory medications. and 

the use of tail bracing has been generally ineffective. and palliative at best. I-~,7.8,fO.I3 

Results of successful non-surgical management of perianal fistula using oral cyclosporin. 

a dnig that causes immunosuppression by suppressing T-cell mediated immune 

reactions.j3 were first published in 1997. and indicated Full clinical healing of sinus tracts 

in 85-100% of cases. without any of the morbidity commonly associated with surgical 

management of perianal fistula.'.' The use of immunosuppressive therapy for the 

treatment of canine perianal fistula was prompted by the recognition ofclinical 

similarities between canine perianal fistula and perianal fistula in people with Crohn's 

disease? a chronic intlammatory bowel disorder of unknown etiology. and reports on the 

successful treatment of Crohn's-associated perianal fistuia using cyclosporin."3 

in a randomized. controlled clinicai trial. Mathews et 31 demonstrated resolution 

of canine perianal fistula in response to immunosuppression using oral ~ ~ c l o s ~ o r i n . ~ - ~  

Dogs with naturally occumng perianal fistula were treated with oral cyclosporin~t an 

initial dose of 5 mgkg  every 12 hours. The whole blood trough cyclosporin 

concentrations (ie. concentrations 12 hours after the administration of cyclosporin) were 

measured weekly for the first three weeks. and oral cyclosporin dosages adjusted to 

obtain trough levels between 400-600ndmL. Based on their findings, the authors 

suggested that Iower oral dosages (between 1.75 and 3 mgkg, every 12 houn) may be 

equally effective. These dogs were treated for 16 weeks and in 17 of 20 dogs the fistulas 

"anclimmune sofi geI capsules, Novartis Pharrna Canada Inc, Dorval, Quebec, Canada 
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were cornpletely healed. In a clinical setting, the authors recommended that cyclosporin 

therapy be continued for as long as there is progressive improvement and for an 

additional four weeks after al1 of the tistulas have healed.'.' 

At the dose used in that study. the side-effects of cyclosporin were mild. and 

included excessive shedding of guard hairs. transient lamenesç, and vomiting .' h 

increased risk of opportunistic infection is an adverse effect of cyclosporin in people.'J 

Mathews and sukhianiS reported no infections except in one dog that developed a 

pyometra while receiving cyclosporin. Nephrotoxicity. causing asymptomatic elevations 

in serum creatinine or manifested as acute rend failure. is one of the most limiting side- 

effects of systemic cyclosporin therapy in people. This adverse effect has not been 

documented in canine patients ai the dosages used to treat perianal fistula.' Hraling of 

the perianal fistulas occurred without any of the morbidity commonly associated with the 

surgical management of perianal fistula. such as fecal incontinence. anal stricture. or 

additional pain or discomfon. 

The results ofcyclosporin treatment for the treatment of perianal fistula are 

included in Table 1. The following section briefly introduces the origin of cyclosporin. 

its current role in the treatment of disease. and its pharrnacodynarnic and pharmacokinetic 

properties. 



Table 1. Summary of results and complications after various techniques for the treatment of perianal fistulas 
(adapted from Malushek and Rosin') 

Num ber Successful Complications (%) 
Reterence of Cases Outcorne (%) Recurrenceœ Anal Stricture' becal Incontinence- 

Surgical Excision 
10 43 
6 24 
8 35 
15 87 

Deroofing and 
Fulguration 

14 

Cryosurgery 
5 1 
6 

4 9 
15 

Tail Amputation 
11 

Chemical 
Cauterization 

28 
13 

Laser Excision 
16 20 95 20 not reported 2 O 

lmmunotherapy 
2 
5 
7 

1 O0 30 O O 
85 4 1 O O 

33 3 nol reporled not reported flot reported 

' Appearance of new lesions after resolution of the original fislulas 
" Severe enough to require additional surgery 

Frequent incontinence or incontinence severe enough to result in euthanasia of the animal 

Any doq requiring multiple treatments was considered ta be a recurrence 



Cyclosporin 

Cyclosporin is a lipophilic cyclic peptide (Figures 6 and 7) and was fint isolated 

from the soi1 fungus Tolypocladicrm inj lmm approximately 25 years aga." Although 

CH, 

Figure 6:  Chrmical Structure of Cyclosporin (adapted from Mihatsch et al5') 

first studied to determine its potential for antibiotic properties. cyclosporin was found to 

possess potent immunosuppressive activity. It was introduced clinically in 1 983 as a 

therapeutic agent to regulate immune rejection following renal allograft transplantation. 

and subsequently revoiutionized the entire field of organ transplant therapy.'"-" Since its 

introduction into clinical medicine. cyclosporin has been most widely utilized in the field 

of organ transplantation. but is now also widely used to modulate autoimmune diseases 

and allergic skin disease in peopie.'7-58 





T lymphocyte function plays a crucial role in both rejection of transplanted 

allografts and in the pathogenesis of autoimmune disease.j7 Cyclosporin mediates 

immunosuppression by suppressing early events in T-lymphocyte activation. p t i m d y  by 

inhibiting the production of. and T lymphocyte responsiveness to. interleukin-7 (IL-2). as 

well as blocking other cytokines including interferon-y . GM-CSF. TNF-cr. and other 

interleukins (I l-3.  IL-4). 53,23,57.39 Interleukin-2 is required for the activation and clonal 

expansion of T-helper and T-cytotoxic cells and for the maturation of other cell types 

involved in the cell-rnediated immune response.j9 This action is most prominent in 

suppressing the activity of T-helper cells (CDJ+ T-lymphocytes). which are the primary 

producers of IL-2 during an immune response as illustrated in Figure 8?" 11 does 

appears that T suppressor ce11 activation is unaffectrd by the action of cyclosporin.'" As a 

result. the action of the T suppressor cells indirectly enhance the inhibitory effects of 

cyclosporin on T-cytotoxic ce11 f ~ n c t i o n s . ~ ~  As a result of this mode of activity. 

cyclosporin produces immunosuppression without causing myelosuppression or 

cytotoxicity. different from that of conventional immunosuppressive me di cation^.'^ 

The adverse effects of c ~ c I o s ~ o ~ ~ ~  are well documented in the human literature (Table 

7 53.5J.j6.59 -1. The most severe adverse reactions are related to nephrotoxicity. which 

appears to be both dose dependrnt and cumulative in Although the 



Table 2: Adverse Effects of Cyclosporin 

Adverse Effect Clinical Manifestation Clinicat Manifestation 
In People In Dogs 

Nep hrotoxicity oliguria not documented 
azotemia 
hyperkalem ia 
hypertension 
metabolic acidosis 

Hepatotoxicity 

Neurolog ici 
Orthopedic 

Derrnatologic 

Gastrointestinal 

lrnmunologic 

hyperbilirubinernia 
cholestasis 
elevated AST. ALT 

fine tremors 
paresthesia 
generalized seizures 
encephalopathies 

hypertrichosis 
gingival hyperplasia 
acne 

anorexia 
gastric dilation 
nausea/vomiting 
diarrhea 

not documented 

lameness 

excessive shedding 
gingival hyperplasia 

vomiting 
diarrhea 

lncreased risk of infectious disease not docurnented 
lncreased risk of lyrnphoproliferative not documented 
disorders 

Hemostasis thromboembolism not documented 



Bone marrow -b Thymus -b Medullary thymocyte 

IL-1. IL-2 
IFN- ‘ IL-4. IL-5. 
IL-2. IL-4. - 9  _ - 1 IFN-Y. TNF-0. ,". BCDF 

Clonal expansion 

Figure 8: Schemaric representation ofthe components of the immune response at'fected by 
cyclosporin. Abbreviations: Ag = antigen: BCDF = B cell differentiation factor: GM-CSF = granulocyte- 
macrophage colony-stimulating factor; IFN-y = interteron-gamma; Ig = immunoglobulin; 1 t = interleukin: 
IL-ZR = interleukin-2 receptor: MHC I I  = major histcompatibility cornplex; TCR = T ceil receptor: TNF-P 
= tumor necrosis factor-beta (Adapted from Faulds. Goa. and Benfield ' 9 )  

mechanism of this nephrotoxicity has yet to be fully established. cyclosponn has an 

indirect rend vasoconstrictor effect. and cyclosporin-induced structural and functionai 

changes occur in the proximal tubules and afferent arterioles. both of which may result in 

impaired rend f i~nction.~~ As already mentioned. this adverse effect has not been 

docurnented in canine patients at the dosages used to treat perianal fistula.' 

With regard to cyclosporin for the treatment of perianal fistula. it may be recalled 

that C ~ C I O S ~ O ~ ~  mediates immunosuppression by suppressing the early events in T- 



lymphocyte activation. primarily by inhibiting the production of. and T lymphocyte 

responsiveness to. interleukin-2 (IL-2). Interleukin-2 is required for the activation and 

clonal expansion of T-helper and T-cytotoxic cells; however. this action is most 

prominent in suppressing the activity of T-helper cells. which are the primary producers 

of IL-2 during an immune response as illustrated in Figure 8.j9 In his work. ~ a ~ "  

showed that the lymphocytes from prrivascular aggregates and Iymphoid nodules in 

perianal fistula lesions were almost entirely CD3+ lymphocytes (T lymphocytes). The 

efficacy of cyclosponn in promoting the resolution of sinus tracts provides circumstantial 

evidence that these T lymphocytes may be T-helper lymphocytes (Tki cells). Tki cells are 

the principle regdators of the immune system since they direct and amplify the immune 

response and most autoimmune disease is promoted and perpetuated by Tt, cells." If 

penanal fistula is an immune-mediated disease. the efficacy of cyclosporin suggests that 

increased activation of Tki cells may be pivota1 in its pathogenesis. 



REFERENCES 

1.  

2. 

- 
3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 O, 

I I .  

12. 

13. 

Matushek KJ. Rosin E. Perianal fistulas in dogs. Compend Contin Educ Small 
Anirn Pract 199 1: 13: 62 1-637. 

Mathews KA. et al. Cyclosporin treatment of perianal fistulas in dogs. C m  Vet J 
1997: 38:39-4 1. 

Ellison GW. Treatment of perianal fistulas in dogs. J Am Vet Med Assoc 1995: 
206: 1680-1 683. 

Killingsworth CR. Walshaw R, Dunstan RW. Rosser. Jr.. EJ. Bacterial population 
and histologie changes in dogs with perianal fistula. Am J Vet Res 1988; 49: 1736- 
1741. 

Mathews KA. Sukhiani HR. Randomized controlled trial of cyclosporine for 
treatrnent of perianal fistulas in dogs. J Am Vet Med Assoc 1997: 2 1 1 : 1249- 1-53. 

Houlton JEF. Anal furunculosis: a review of seventy cases. J Small Anim Pract 
1980:2I:j7j-j8$. 

Harkin KR. Walshaw R. Mullaney TP. Association of perianal fistula and colitis in 
the German Shepherd Dog: Response to high-dose prednisone and dietary therapy. 
J Am Anim Hosp Assoc 1996; E j  15-90. 

Vasseur PB. Results of surgical excision of perianal fistulas in dogs. J Am Vet 
Med Assoc 1984; 1 85:60-63. 

Day MJ. Wraver BMQ. Pathology of surgically resected tissue from 305 cases of 
anal furunculosis in the dog. J SrnaIl Anim Pract 1997; 33583-589. 

Harvey CE. Perianal fistula in the dog. Vet Rec 1977: 9 1 :25-33. 

van Ee RT. Palminteri A. Tai1 amputation for treatment of perianal fistulas in dogs. 
J Am Anim Hosp Assoc 1987; 23:95-100. 

Killingsworth CR. Walshaw R, Reimann KA. Rosser, Jr.. EJ. Thyroid and 
immunologie status of dogs with perianal fistula. Am I Vet Res 1988; 49: 1742- 
1746. 

Elkins AD, Hobson HP. Management of perianal fisnilae. A retrospective study of 
23 cases. Vet Surg 1983: 1 1 : 1 1 O- 1 14. 



Goring FU. Bright RM, Stancil ML. Perianal fistulas in the dog. Retrospective 
evaluation of surgical treatment by deroofing and fulguration. Vet Surg 1 986; 
1 5:392-398. 

Vasseur PB. Penanal fistulae in dogs: a retrospective analysis of surgical 
techniques. J Am Anim Hosp Assoc 198 1 : 17: 177- 180. 

Ellison GW. Bellah JR. Stubbs WP. van Gilder J. Treatment of perianal fistulas 
with ND:YAG laser-results in twenty cases. Vet Surg 1995: 24: 1-10- 147. 

Day EVlJ. Imrnunopathology of anal furunculosis in the dog. J Small Anim Pract 
1993; 3J:38 1-389. 

Evans HE. Miller's anatomy of the dog. jrd ed. Philadelphia. WB Saunders Co.. 
1993. pp 115-1 16.-IJ6-Jjl. 

-4shdown RR. Symposium on canine recto-anal disorders - 1: clinical anatomy. J 
Small Anim Pract 1968; 9 3  1 5-322. 

Budsberg SC. Spurgeon TL. Microscopie anatomy and enzyme histochemistry of 
the canine anal canal. Zentralbl Veterinarmed 1983 : 1 2295-3 1 6. 

Budsberg SC. Spurgeon TL. Liggitt HD. Anatomic predisposition to perianal 
tistulae formation in the German Sheperd Dog. Am J Vet Res 1985: 46: 1468- 
1472. 

Baker KP. The histology and histochernistry of the circumanal hepatoid glands of 
the dog. J Srnall Anim Pract 1967: 8:639-647. 

Parks HF. Morphological and cytochemical observations on the circumanal glands 
of dogs. Thesis. Corne11 University. Ithaca. N.Y. 1950. 

Isitor GN. Weinrnan DE. Origin and early development of canine circurnanal 
glands. Am J Vet Res 1979: 40:487-492. 

Maita K, Ishida K. Structure and developrnent of the perianal gland of the dog. Jpn 
J Vet Sci 1975; 37:349-356. 

Bloomberg MS. The clinical management of perianal fistulas in the dog. Cornpend 
Contin Educ Pract Vet 1980: 1 1 :6 15-633. 

Christie TR. Penanal fistulas in the dog. Vet Clin North Am 1975: 5353-362. 

Robins GM, Lane JG. The management of anal furunculosis. J Small Anim Pract 
1973; 14:333-342. 



JO. 

41. 

42. 

Washabau RJ, Brockman DJ. Recto-anal disease. in Ettinger SJ, Feldman EC. (ed). 
Textbook of Veterinary Intemal Medicine. 4" ed. Philadel phia. WB Saunders Co.. 
1995. pp 1398-1409. 

Lacroix JV. Lacroix LJ. Pararectal fistula. North Am Vet 1945: 16:39-4 1. 

Lewis. DG. Symposium on canine recto-anal disorders - III: Clinical Management. 
J Small Anim Pract 2968; 939-336.  

Schaffer .4. Block IR. Pathology and surgical correction of perianal fistrilous tracts 
in a dog. J Am Vet Med Assoc 196 1 : 1 3 8:22-23. 

Palminteri A. The implications of rectal tenesrnus in the dog. I Am Anim Hosp 
Assoc 1 968; 4: 17 1 - 1 79. 

Levene A. Symposium on canine recto-anal disorders - II: The surgical pathology 
of ano-rectal disease in the dog. J Small Anim Pract 1968; 9333-327. 

Guilford. WG. Breed-associated çastrointestinal discase. in Bonagura JD. Kirk RW. 
(ed). Kirk's Current Veterinary Therapy XII - Small Animai Practice. Philadelphia. 
WB Saunders Co.. 1995. pp 695-696. 

Attanoos RL, Appleton MAC. Hughes LE. Anse11 ID. Douglas-Jones AG. Williams 
GT. Granulornatous hidradenitis suppurativa and cutaneous Crohn's disease. 
Histopathology 1993: 73 : 1 1 1 - 1 15. 

Attanoos RL. Appleton MAC. Douglas-Jones AG. n i e  pathogenesis of 
hidradenitis suppurativa: a closer look at apocrine and apoeccrine glands. Br J 
Dermatol 1995; 133154-258. 

Brown TJ. Rosen T. Orengo IF. Hidradenitis suppurativa. South Med J 1998: 
91:1107-1113. 

Endo Y, Tamiira A. Ishikawa O. Miyac hi Y. Perianal hidradenitis suppurativa: 
early surgical treatment gives good results in chronic or recurrent cases. Br J 
Dermatol 1998; 139:906-910. 

Rubin RI. Chim BT. Perianal hidradenitis suppurativa. Surg Clin North Am 1994: 
74:l3 17-1325. 

Jemec GBE, Hansen U. Histology of hidradenitis suppurativa. J Am Acad 
Dermatol 1 996; 34994-999. 

Misseghers B. unpublished observation. 1 996- 1999. 



Present DH. Lichtiger S. Efficacy of cyclosporin in treatment of fistula of Crohn's 
disease. Dig Dis Sci 1994; 39:374-380. 

Tsianos EV. Dalekos GN. Tzermias C, Merkouropoulos M. Hatzis J. Hidradenitis 
suppurativa in Crohn's disease. A further support to this association. J Clin 
Gastroenterol 1995: 20: 15 1 - 153. 

Roy MK. Appleton MAC. Delicata RI. S h m a  AK. Williams GT. Carey PD. 
Probable association between hidradenitis suppurativa and Crohn's disease: 
significance of epithelioid granuloma. Br J Dermatol 1997; 84:3 75-376. 

Dalekos GN. Manoussakis MN. Goussia AC. Tsianos EV. Moutsopoulos HM. 
Soluble interleukin-2 receptors. antineutrophil cytoplasmic antibodirs. and other 
autoantibodies in patients with ulcerative colitis. Gut 1993: 34:658-664. 

Matsuura T. West GA. Youngman KR. Klein JS. Fiocchi C. Immune activation 
oenes in intlarnmatory bowel disease. Gastroenterology 1993: 104: 448-458. b 

Present DH. Rutgeerts P. Targan S. Hanauer SB. Mayer L. van Hogezand RA. 
Podolsky DK. Sands BE. Braakrnan T. DeWoody KL. Schaible TF. van Deventer 
SJ. Intliximab for the treatment of fistulas in patients with Crohn's disease. N Engl 
J Med 1999: 340: 1398-1405. 

Houiton JEF. Canine anal funinculosis: a modified approach. J Srnall Anim Pract 
19802 1 :585-593. 

Borthwick R. The treatment of multiple peri-anal sinuses in the dog by 
cryosurgery. J Am Anim Hosp Assoc 197 1 : 7:45-5 1 .  

Lane JG. Burch DGS. The cryosurgica1 treatment of canine anal furunculosis. J 
Small Anim Pract 1975: 16:387-392. 

Liska WD. Greiner TP, Withrow. SJ. Cryosurgery in the treatment of perianal 
fistulae. Vet Clin North Am 1975; 5:449-$58. 

Bennett WM. Norman DJ. Action and toxicity of cyclosporine. AM Rev Med 
1986; 37:2 15-224. 

Denesyk KL. Organ transplants: making them work. New irnmunosuppressants 
allow for customized patient therapy. Hospital Pharmacy Practice 1997; 920-32. 

Zenke G. Baurnann G, Wenger R, Hiestand P, Quesniaux V, Andersen E. Schreier 
MH. Molecular mechanisms of immunosuppression by cyclosporins. AM N Y 
Acad Sci 1993; 685:330-335. 



56. Mihatsch MJI Kyo M. Morozumi K, Yamaghuchi Y, Nickeleit V. Ryffel B. The 
side-effects of ciclosporine-A and tacrolimus. Clin Nephrol 1998; 49:356-363. 

57. Wiederrecht G. Lam E. Hung S. Martin M. Sigal N. The mechanism of action of 
FK-506 and cyclosporin A. A m  N Y Acad Sci 1993; 696:9-19. 

58. Ruzicka T. Cyclosporion in less common immune-mediated skin diseases. Br J 
Dermatol 1996; 135:40-42. 

59. Faulds D. Goa U. Benfield P. Cyclosporin. A review of its phmacodynamic and 
pharmacokinetic properties. and therapeutic use in immunoregulatory disorders. 
Dmgs 1993: 459%-1040. 

60. Lemster B. Ri10 HR. Carroll PB. Nalesnik MA. Tliomson AW. FK 506 inhibits 
cytokine gene and adhèsion molecule expression in psoriatic skin lesions. Annals 
of the New York Academy of Sciences 1993: 696550-256. 

6 i .  Hnilica KA. Advances in immunology: Rolr of T-helper lymphocyte subsets. 
Compend Contin Educ Small Anim Pract 1997: 19:87-93. 



CHAPTER II 

THE HISTOLOCIC CHARACTERIZATION OF PERIANAL FISTULAS 
DURING TWATMENT WITH CYCLOSPORIN 

INTRODUCTION 

Canine perianal fistula is a chronic. progressive inflarnrnatory and ulccrative 

disease involving the perianal region of the dog. The German Shepherd breed is uniquely 

predisposed to this disease. with sporadic occurrences of perianal tistulas in other large 

and medium sized breeds."' The disease is characterized clinically by the formation of 

single or multiple sinus tracts and severe ulcrration and erosion of the perianal skin and 

deeper perianal ti~sue.l.'.''.~ As the disease worsens. the extent of the sinus tracts 

progresses. viith up to 360' perianal skin involvement." Clinical signs associated with 

perianal fistulas commonly include tenesmus. dyschezia. malodorous mucopurulent 

discharge. excessive perianal licking. and constipation.'-' In severe cases dogs c m  also 

experience weight loss. lethargy. and rectal or anal bleeding. I J.5.6.1 O In chronic cases, 

fibrosis of the rectal and perirectal tissues may result in worsening of tenrsmus and 

constipation due to narrowing of the anal diameter. 

Most reports indicate that male dogs are more frequently affected than 

fernales, 1.4.5.7.8.1 1-15 although some report no significant difference in gender 

distribution. 9.10.16.17 Sexually intact dogs, particularly males. also appear over- 

represented in many reports. 4.7.1 1-15 The disease most frequently affects middle-aged or 



older dogs. averaging 5-6 years of age, but has been documented in dogs as young as 6 

rnonths-of-age." 

The etiopathogenesis of canine perianal fistulation has not been identified and less 

than optimal success. in conjunction with frequent recurrence. following surgical 

treatment may reflect failure to address the underlying prirnary cause of the di~rase. ' ,~ 

Recent reports on the effectiveness of systemic immunosuppressive therapy using 

cyclosporin. a drug that suppresses T-lymphocyte action. suggests that immune 

dysregulation plays an important role in the development a d o r  progression of perianal 

fistulas. 

The objective of this investigation was two-fold: 

1 )  to characterize the histologic lesions of perianal fistula. with particular 

attention to how they change during an interval of clinical healing induced by 

chronic oral cyclosporin administration. 

1) to dari@ the pathogenesis of this poorly understood syndrome by idrntihing 

the initial target of the inHammatory process. 



MATERIALS AND METHODS 

This study was approved by the Animal Care Cornmittee of the University of 

Guelph and adhered to the guidelines of the Canadian Council on Animal Care. 

Fifieen dogs with naturally occumng perianal fistulas, representing consecutive 

cases referred to the Ontario Veterinary College-Veterinary Teaching Hospital. were 

included in the study. Al1 dogs with clinical çvidence of perianal fistulation were eligible 

for inclusion in the study. regardless of the severity of the lesions. duration of disease. or 

previous medical treatments. E.uclusion criteria included previous anal sacculectomy or 

perineal surgery. and concurrent disease for which immunosuppressive therapy would 

likely compromise patient health. Owners of al1 dogs provided informrd consent for 

immunosuppressive therapy pnor to enrollment. The breed distribution included 12 

German Shepherd dogs and one each of a German Shepherd cross. a Samoyed. and a 

Labrador Retriever. 

Clinical Assessment and Sample Collection 

A history. physical examination. complete blood count. and serum biochemical 

profile and urinalysis were performed at the time of enrollment into the study. A11 dogs 

were anesthetized for a rectal examination and biopsy acquisition. The depth of the sinus 

tracts. as determined using a blunt probe. and the surface area dimensions were measured 

directly. The severity of the perianal fistulas was then graded as mild, moderate, or 

severe (Table 3). Palpation characteristics of the rectum. anal canal. and anal ducts and 

sacs were recorded (See Table 4 for specific characteristics assessed). 



Table 3. Clinical grading of perianal fistulas 

 rade Clinical appearance 
Mild one to h o  sinus tracts less than lcm 

diameter OR depth 

Moderate 3 or more sinus tracts in a multifocal 
distribution OR diameter andlor depth of 
individual tracts between 1-3 cm 

Severe greater than 3 sinus tracts AND diameter 
andlor depth greater than 3 cm 



Biopsies of the zona cutanea. including normal (non-sinus) and sinus-associated skin. 

were obtained using a standard 6 mm demal punch biopsy instrumenta and the anal sac 

and duct from the clinically less severely affected side were surgically removed For 

histopathologic evaluation. Anal sacculectomy was perforrned using aseptic surgical 

technique and the surgical wound was closed in two layers. The subcutaneous tissues 

were apposed with interrupted suture of 4-0 glycolide dioxanone trimethylene ~arbonatr .~  

and the skin apposed with interrupted sutures of 4-0 polypropylene' . Al1 tissue biopsies 

were irnmediately fixed in 10% buffered formalin. 

Following the initial evaluation and biopsy acquisition. al1 dogs were treated with 

oral cyclosporin%t an initial dose of 3-5 rng/kg per os every 12 hours. Whole blood 

sarnples were obtained 7-1 0 days following initiation of irnrnunosuppressive therapy to 

determine trough blood cyclosporin concentrations (ie. concentrations 13 hours after the 

administration of cyclosporin) using a monoclonal radioimmunoassay'. The dose of 

cyclosporin was subsequently adjusted. if necessary. to rnsure that trough levels were 

between 100-400 ng/mL (Table 5 ) .  

Dogs were re-evaluated 4 weeks after the initiation of cyclospot-in therapy. For 

this evaluation dogs were sedated with oxymorphone hydrochloridef (0.1 mgkg)  and 

acepromazine maIeateg (0.05 mgkg) to evaluate the degree of sinus tract healing and 

obtain additional biopsies of the zona cutanea. including healed sinus-associated skin and 

sinus-associated skin. The healed sinus biopsies were obtained from regions previously 

"CU-Punch" biopsy punch, Acuderm lnc, Ft. Lauderdale, Florida, USA 
Biosyn. United States Surgical Corporation. Nonvalk, Conneticut. USA 
' Surgipro. United States Surgical Corporation, Norwalk, Conneticut, USA 

Sandirnrnune soft gel capsules, Novartis Pharma Canada Inc, Dorval. Quebec. Canada 
Cyciotrak, Inkstar, Minneapolis, Minnesota, USA 



aflected by sinus tracts pt-ior to imrnunotherapy. Each biopsy site was infiltrated with 0.5 

mL of 2% lidocaineh to provide local anesthesia during the biopsy procedure. 

Dogs were treated with cyclospo~n until closure of perianal sinus tracts \vas 

docurnented. At that time dogs were anesthetized for examination of the perianal area 

and biopsy acquisition. Biopsies of the zona cutanea were obtained. as described above, 

and the remaining anal sac and duct were surgically removed for histopathologic 

evaluation. This final zona cutanea biopsy was obtained from a region previously 

affected with sinus tracts to most accurately represent the changes associated with sinus 

healing. Following acquisition of these final biopsies. cyclosporin therapy was then 

continued for an additional 4 weeks thereafter to reduce the risk of recurrence.' 

Biopsy Processing and Histologie Technique 

Formalin-fixed biopsies from the zona cutanea were bisected longitudinally using 

a scalpel blade and embedded in paraffin to obtain an orientation such that any hair 

follicles would be seen in sagittal section. Formalin-fixed anal ductsisacs were sectioned 

transversely at multiple sites and imbedded in paraffin. The embedded tissues were cut 

using a Leitz microtome' to create 6 pm sections and stained with hematoxylin and eosin 

(H&E) and Masson trichrome stain for examination. Stained sections were evaluated by 

light microscopy. 

f Numorphone, DuPont Pharmaceutical, Mississauga, Ontario, Canada 
Atravet, Ayerst Veterinary Laboratory, Guelph, Ontario, Canada 

h Lidocaine HCI 2%, Ayerst Veterinary Laboratory, Guelph, Ontario, Canada 
Ernst Leitz Wetzlar GMBH, West Gerrnany 



Descriptive Technique 

1. Zona Cutanea 

Qualitative analysis of the zona cutanea included characterization of the 

inflammatory infiltrate, in both sinus and non-sinus associated skin. and its association 

with hair Follicles. periadnexal/glandular structures. and anal sphincter muscle. The 

overall severity of histologic changes at each stage of treatment was graded on a scale of 

O to 3: grade O. normal tissue architecture and few to no inflammatory cells: grade 1. 

normal tissue architecture preserved. with heavy multifocal to diffuse intlamrnation: 

grade 2. normal tissue architecture lost and replaced with inflammatory cells: grade 3. 

normal architecture lost and replaced by fibrous co~ec t i ve  tissue and residual foci of 

intlammation. The quantitative cellularity of the intlammatory intiltrate was graded on a 

scale of 1 to 3; grade 1.04% inflammatory cellularity: grade 2. 5 2 5 %  inflammatory 

cellulari~y: grade 3. greater than 25% inflammatory cellularity. Periadnexal inflammation 

was specifically singled out for evaluation. It. too. was graded on a scale of 1 to 3: grade 

1. mild: grade 7. moderate; grade 3. severe. and included individual assessments of each 

of the three glandular structures located in the cutaneous zone: apocrine. sebaceous. and 

hepatoid circumanal glands, as well as extemal anal sphincter muscle. A subjective 

assessrnent regarding the degree of fibrous replacement of normal tissue architecture was 

also made by assessing the trichrome stained sections. Differentiation of primary versus 

secondary inflammation was made based on the presence or absence of intraepithelial or 

intraluminal inflammatory infiltrate associated with the various glandular structures of the 

zona cutanea.13 



2. Anal Sacs 

Qualitative analysis of the anal sacs included characterization of the inflarnmatory 

infiltrate. and its association with the epithelium. subepithelium. and glands of the anal 

sacs. The overall severity of histologic changes pt-ior to. and f01lowing completion of. 

treatment was graded on a scale of O to 3: grade O. normal tissue architecture and few to 

no inflammatory ceils: grade 1 normal tissue architecture preserved. with heavy 

multifocal to diffüse inflammation: grade 2. normal tissue architecture lost and replaced 

with inflarnmatory cells; grade 3. normal architecture lost and replaced by fibrous 

comective tissue and residual foci of inflammation. The quantitative cellularity of the 

inflarnmatory infiltrate was graded on a scale of 1 to 3: grade 1.0-34 inflammatory 

cellularity: grade 2. 5 2 5 %  inflarnmatory cellularity: grade 3. greater than 25% 

intlammatory cellularity. The target for the intlmrnation rvas noted. including 

surrounding sphincter muscle. apocrine glands. and subepitheiium. and was graded on a 

scale of 1 to 3: grade 1. mild; grade 2. moderate; grade 3. severe. A subjective assessrnent 

regarding the degree of fibrous replacement of normal tissue architecture was also made 

by assessing the trichrome stained sections. 

RESULTS 

A. Clinical ResuIts 

The age at presentation ranged from 2 to 13.5 years. with a mean of 6.2 years. 

Ten out of the 15 cases were male dogs (2: 1 male-to-female ratio). and of these. nine 

were sexually intact. This contrasted with the 5 fernale dogs, al1 of which were spayed 



(Table 6). The most common clinical signs of perianal fistula reported by owners were 

excessive perianal licking and tenesrnus (1 111 5 and 10/15 respectively). Weight loss was 

described in 6/  15 cases. dyschezia was reported infrequently (Y 15 j. and lethargy was 

reported in only one case. Owners of two dogs reported a previous history of anal sac 

disease and 7 cases had history of recurrent skin or ear infections (Table 7). 

The results of individual pre-treatment clinical examination findings are 

summarized in Table 4. Three cases were classitïed with severe. nine with moderate, and 

three with mild perianal fistulation. based on the three dimensional extent of sinus tract 

formation in the zona cutanea (See Table 3 for clinical grading criteria). Seven of the 15 

dogs also had some drgree of involvement of the zona intermedia. zona columnaris. 

andlor rectum based on the results of digital rectal examination. and four dogs 

subjectively had mild to moderate narrowing of the anal canal due to fibrosis at the time 

of initial examination. Clinical cvidence of anal saclduct involvement as evidenced by 

palpable fibrosis. whether primary or secondary. was present in 13 cases. 

Of the 15 dogs initially enrolled in the study. only 12 dogs experiencrd full 

hraling of the fistulas or were still actively enrolled by the end of the study period (Table 

5). Al1 of the dogs treated with the full cyclosporin protocol experienced full clinical 

healing of the sinus tracts (Figures 9-1 1). For these 12 dogs. the average duration of 

therapy in order to obtain full healing was 10.7 weeks, and ranged from four to 20 weeks 

(Table 5). In general, milder cases healed faster. Of the three dogs that did not complete 

the study? one dog (case 3) was unavailable for finai assessrnent and biopsy at 16 weeks. 

one dog (case 8) developed hepatoid circumanal gland adenocarcinorna and was 

euthanized prior to completion of the study. and the third dog (case 14) had severe 



gastrointestinal side effects secondary to oral cyclosporin at the standard dosage. In order 

to eliminate the adverse side efiects in case 14, the cyclosponn dose was ultimately 

reduced to 2.3 mgkg given only once daily. and the sinus tracts failed to heal at tliis low 

dose. 

Side-et'fects or complications directly related to cyclospo~n therapy were mild. 

The most Frequent side-êffect was generalized excessive shedding of guard hairs (without 

alopecia), noted in 6 dogs. Three dogs experienced a shifting weight-bearing lameness 

and three dogs showed gingival hyperplasia during treatment with cyclosporin. The 

Iameness was always responsive to non steroidal anti-inflammatory medication and 

resolved following discontinuation of cyclosponn therapy. Obvious patient lethargy was 

reported by owners of two dogs. and one dog experienced severe vomiting and dianhea in 

association with cyclosporin at the standard dosage. 

Four of the 12 dogs that underwent full heaiing of the perianal fistulas 

exprriencrd recurrence of sinus tracts following termination of cyclosporin therapy . The 

times to recurrence are listed in Table 5 .  There did not appear to be any correlation 

between recurrence (or tirne to recurrence) and any measurable variable tiorn case to case. 

including gender. neuter status. oral cyclosporin dose. trough blood cyclosporin 

concentration. time to healing. or clinical severity or histopathologic severity of the 

disease. 



Table 4: Pre-Treatment Perianal and Rectal Examination Findings in 15 dogs with naturally occuning Perianal Fistula 

Case # Cutaneous Extent of  Rectal Mucosa Presence of Anal 

Zone Perianal Fistula Anal Sacs 
Involvement Stricture 

1 :moderate hepatoid 0° - 360' s.a.', smooth except mild R ~ :  severe periductal 

hyperplasia 1 1  mm depth3 
:severe4 

at zona inter- 

media 
fibrosis 
L': mildly distended and 

expressible 

only PAF' 180' - 360' s a .  

20 mm depth 

moderate 

bilaterally symmetrical 

smooth and 

regular 
both anal sacs 

moderately distended 

and expressible 

90' - 360' s.a. 

25 mm depth 

severe 

only PAF smooth and 

regufar 

R: moderately distended 

easily expressible 

L. normal 

320' - 30' sa .  

40 mm depth 

:moderate 

only PAF 

only PAF 

smooth and 

regular 

R: moderate fibrosis of 

duct and sac 

L. mildly distended 

90'- 270°s.a. 

17 mm depth 

: moderate 

smooth and 

regular 

R: normal 

L: moderate fibrosis 

130" - 150' s.a. 

2 mm depth 

:mild 

only PAF smooth and 

regular 

R: mild fibrosis of sac 

L.moderate fibrosis 

only PAF R: severe periductal 

fibrosis 

L: normal 

340' - 20' S. a. 

12 mm depth 

:moderate 

smooth and 

regular 

moderate hepatoid no sinus tracts 

hyperplasia 0' - 360' erosive 

lesions 

:moderate 

smooth but bled 

readily on exam 

R: moderate 

periductal fibrosis 

L: mild fibrosis 

both sacs expressible 

90" - 270' s.a. 

27 mm depth 

:moderate 

only PAF smooth and 

regular 

moderate periductal 

fibrosis bilaterally 



Table 4: Continued 

Case # Cutaneous Extent of Rectal Mucosa Presence of Anal 
Zone Perianal Fistula Anal Sacs 

Involvement Stricture 

1 O mtld hepatoid .very little s a .  moderately moderate R: moderate fibrosis 

hyperplasia involvement, roughened and firm 1: moderate fibrosis 
:4  multfocal regions 

with depths as 

great as 32 mm 

:bilaterally syrnmetrical 

entire tail base & 

anal plate shows 

severe erythema 

and bruising 

only PAF 

onty PAF 

only PAF 

280' - 320' s a 

5 mm depth 

:rnild 

Oa - 200' sa .  

16 mm depth 

moderate 

1 80° - 360' sa.  

5 mm depth 

rnoderate 

bilat.sym. 

srnoath, but 

submucosal 

fibrosis 

dorsally 

mildly irregular 

mild roughening 

mild :both anal sacs srnail 

: bloody discharge 

expressed from 

right anal sac 

mild R: moderate fibrosis 

of sac and duct 

L: mild fibrosis 

none R: mild fibrosis 

L: mild fibrosis 

340' - 90' sa .  mod. roughening none R: severe periductal 

27 mm depth fibrosis 

rnoderate L: normal 

15 only PAF 90' - 360' sa. smooth and none R: moderate fibrosis 

3 mm depth regular L: normal 

moderate 

' perianal fistulas the only abnormality 

perianal surface area involvernent 

perianal sinus greatest measurable depth 

' overall severity of perianal fistulation 
5 .  right anal sac 

teft anal sac 



Table 5: Case Clinical Treatment Data for 15 dogs with naturaliy occurring Perianal Fistula 

- -- 

Time 10 Time to Dtsease-Free Trough Blood 
Case PAF' Healing Complications1 Recurrence lntervale CSA' Dose C S A ~  Level 

Uumber (weeks) Side Effects (months)' (months) (mglkg. BIO) (nglmL) 

1 16 gingival hyperplasia.,shedding 30 4.5 NA' 

shedding 

shedding 

gingival hyperplasia 

pararectal abscass 

gingival hyperplasia. lethargy 

Iameness 

none 

lethargy, lameness 

shedding 

lameness 

shedding 

none 

severe vomitingfdiarrhea, shedding 

' Perianal Fistula 

Cyclosporin 

for dogs with recurrence of perianal fistula during the 30 month observation period 

data not available; dog did not cornpiete treatrnent protocol 

' data not available 

for dogs with no recurrence of perianal fistula during the 30 month observation period 

' adrninistered only once daily due to gastrointestinal side effects 



Table 6: Signalment and Perianal Fistula History for 15 dogs with naturally occurring Perianal Fistula 

PAF Duratian priar 
Case Age ta Immunotherapy 

Number Breed Gender (Years) (months) 

1 German Shepherd intact male 9.5 6 
2 German Shepherd intact male 3 8 
3 Geman Shepherd X' spayed fernale 13.5 2 
4 Geman Shepherd intact male 5.5 2 
5 German Shephed intact male 6 2 
6 German Shephed intact male 2 6 
7 Gerrnan Shepherd spayed female 

9 German Shepherd spayed fenale 

9 German Shepherd spayed female 8 

10 Samoyed intact male 4.5 

11 Genan Shepherd intact male 4.5 

12 Geman Shepherd intact male 0 

13 Genan Shepherd spayed female 4 

14 German Shepherd intact male 4 14 

15 Labrador Retriever castrated male 7 24 

' German Shepherd Cross 



Table 7: Case clinical signs of 15 dogs with naturally occuring perianai fistula prior to treatment with oral cyclosporin 

Excessive Previous History of 

Case Perianal History of Anal Recurrent Skinl 
Number Licking Tenesmus Oyschezia Diarrhea Weight Loss Appetite Lethargy Sac Disease Ear Infections 

1 Yes Yes no no Yes decreased no no Yes 
2 Yes no 

3 unknown no 
4 no no 
5 no YeS 

no normal no 

Yes normal no 
no normal no 

Yes normal no 
6 no no Yes decreased no no no 

Yes normal no 

Y es normal no 
9 no no no no normal no no Yes 

10 Y- Yes Yes no n O normal Yes no no 

11 Yes Yes Yes no no decreased no no Y= 
12 Yes Yes no Yes no normal no no Yes 

Yes normal no 

no normal no 

15 Y= Y es no Y es no normal no n O Y= 



Figure 9.1 Moderate perianal fistula in a six-year-old, intact male Figure 9.2 Same dog as in Fig. 9 1. Healed perianal 
Gerrnan Shepherd (case 5 )  prior to treatrnent with fistulas following 12 weeks of oral cyclosporin. 
cyclosporin. 





Figure 11.1 Moderate perianal fistula in an eight-year-old, intact Figure 11.2 Same dog as in Fig. 11.1. Healed perianal 
male Gerrnan Shepherd (case 12) prior to treatrnent with fistulas following 12 weeks of cyclosporin. 
cyclosporiii. 



B. Histologie Results 

In total. 55 hematoxylin and eosin stained histologic sections, taken from the zona 

cutanea before and during treatrnent with oral cyclosporin, were examined. 

l a. Non-sinus Associated S kin 

The histologic appearance of normal. non-sinus associated skin from the zona 

cutanca of the anal canal was characrerized by a Lratinized stratified squanious 

epithelium (epidermis and demis)  superficially, and subcutis beneath. Five distinct 

structures occupied the demis  and subcutis. including variably present hair follicles. 

paratrichial sebaceous glands. apocrine sweat glands. extemal anal sphincter muscle 

fibers. and abundant hepatoid circumanai glands. Hepatoid circumanal glands were by 

Far the predominant structures occupying the subcutis and were arranged as variably sized 

solid lobules of pi& cuboidal "hepatoid" cells. with lobules grouped togethrr in larger 

clusters (Figures 12 and 13). These clusters were situated throughout the entire subcutis. 

in superficial. mid-. and deep sections. Individual lobules typicnlly had smaller. Hattened 

cuboidal germinal cells as an incornpletc ring at the periphery. Apocrine gland acini 

tended to be arranged in single linear columns with hepatoid circumanal gland clusters 

separating adjacent columns From one another. Occasionally. apocnne gland acini were 

arranged as small clusters, similar to the arrangement seen with the intrarnural 

tubuloalveolar apocrine glands of the anal sacs. The apocrine gland columns were 

generally associated with hair follicles, but not exclusively so. 



Figure 12. Histologie appearance of the derrnis and subcutis of normal zona cutanea. Note the 
abundance of hepatoid circumanal glands (large arrows) and the vertically linear 
arrangement of the apocrine glands (srnall arrows). Masson's trichrome, X 100 

Figure 13. Magnified appearance of the hepatoid circumanal 
gland lobules. X 1000 





The pre-treatment epithelium and subcutaneous regions of sections from non-sinus 

associated zona cutanea were microscopically normal in the majority of cases (Table 8). 

Two cases exhibited a mild. non-specific, diffuse mononuclear inflammation of the 

subepithelial tissue. and associated superficial perivascular dermatitis, and one case 

erhibited a similar. but eosinophilic. inflarnmatory pattern. Four cases showed focal or 

multi focal mononuclear inflammation direct Iy associated with hepatoid circumand gland 

lobules. and this mononuclear inflammation tended to br superficial and perifollicular. 

In histologic sections from healed sinus skin following 4 weeks of cyclosporin 

therapy. the epiderrnis. demis. and superficial and drep subcutaneous regions were 

microscopically normal. with only mild differences when compared with the pre- 

treatment normal skin. Eleven of 12 sections evaluated showed mild persistence of 

mononuclear inflammation (Table 9). In al1 but one of these cases the inflammatory cells 

were most obvious around and involving the hepatoid circumanal gland lobules (Figure 

11- 16). with or without concurrent inflammation involving sebaceous or apocrine glands. 

In the one case in which hepatoid circumanal gland lobules were not affected. mild 

inflammation was associated with sebaceous glands. Al1 sections evaluated showed either 

atrophy of hepatoid circumanal glands. with evidence of regenerating nests. andor  

increased dissecting fibrosis arnong hepatoid circumanal gland lobules. 

When histologic sections from healed sinus skin following 16 weeks of 

C ~ C I O S ~ O ~ ~  therapy were compared with normal pre-treatment samples to demonstrate 

differences between normal perianal skin and previously affected, but healed, regions of 

perianal skin, the differences were minor. With regards to inflammation, the epithelium 

and subcutaneous regions of post-treatment sections were microscopically normal in the 
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Table 9: Histology of healed sinus associated Zona Cutanea from 1lh dogs with naturally occurring perianal fistula at 4 Weeks post-treatment with cyclosporin 

Hair Severity of Circumanal 
Case Follicles lnflammatory Predominant Histologie Gland Squamous Apocrine Sebaceous Folliculitlsl 

Numbr S P D ~  Present CeYularltf ~nflammation~ Changesc Epldemiç ~ermis  Adenltlsa ~etaplasia* ~denltis* Adenlis* ~urunculosis" 

1 O Yes grade 1 L 1 OHK" mild edema 1 2 none 1 none 

2 O Yes grade 1 L 1 normal normal 3lfocal none none 31focal none 

4 O Yes grade 1 UP* 1 normal normal none none none 1 none 

5 O no grade t nol applicable O normal normal none 1 none none C Eg 

6 O Y es grade 1 PIL 1 normal normal 1 1 none 1 none 

7 1 YeS grade 1 UP 1 normal normal 1 1 none none none 

9 1 Y es grade 1 UP' 2 normal SPD' 1 none none 2 none 

11 O Yes grade 1 L 1 normal normal 1 none none 1 none 

12 1 Yes grade 1 L 1 normal SPD' 1 1 none 1 none 

13 1 Yes grade 2 UP  2 normal SPD' 2 1 none 2 none 

15 O Yes grade 1 L 1 normal normal 1 none norie 1 none 

= large eosinophil component 

grade 1 = 0-5% infiammatory cells; grade 2 = 5-25% inflammatory cells; grade 3 > 25% inflammatory cells 

9 = piasmacytic; L = lyrnphocytic; M = macrophage; E = eosinophil; N = neulrophil; mixed = 

O = normal architecture 

1 = normal architedure but heavy multifocal to diffuse infiammalion 

2 = normal architecture replaced by inflammatory cells 

3 = normal architecture replaced by fibrous connective tissue 
d 

1 = rnild; 2 = moderate; 3 = severe 

' orthokeratotic hyperkeratosis 

' Superficial Perivascular Detmatitis 

cannot evaluate 

case number 10 was unauailable for biopsy a! 4 weeks 

pyogranulomatous 



Figure 14. Typical healed sinus skin 4 weeks following initiation of treatment 
(case 13). Note the mild persistence of mononuclear inflammation 
around and through the superficial hepatoid circurnanal glands 
(arrows). Masson's trichrome, X 400 



Figure 15. Typicaf healed sinus skin 4 weeks following initiation of treatment (case 2). 
Note the mild persistence of mononudear inf ammation around and through 
the superficial hepatoid circumanal glands (arrow). Masson's trichrome, X 400 

Figure 16. Typical healed sinus skin 4 weeks following initiation of treatment (case 6). 
Note the mild persistence of mononuclear inflammation around and through 
the superficial hepatoid circumanal glands (arrow). Masson's trichrome, X 400 



Figure 15. 

Figure 16. 



majority of cases. Residual inflammation was sometimes associated with apocrine glands 

and hair follicles. but was most commonly associated with hepatoid circumanal glands. In 

the majority of cases the apocrine glands were normal. In several cases the hepatoid 

circumanal glands appeared more numerous than in comparable pre-treatment sections, 

but they were also smaller. with increased interlobular tibrosis. There was also a 

tendency for the hepatoid circumanal glands to be irregularly organized instead of being 

organized in the normal distinct multilohulated arrangements (Table 10). 

1 b. Sinus Associated Skin 

Histologie lesions from pre-treatment sinus associated skin was characterized by 

moderate to severe. superficial and deep obliterative inflarnmation (grade 3). consisting 

mostly of Iymphocges and plasma cells. and varying degrees of replacement of normai 

architecture by fibrous tissue (Figure 17. Table I 1). If the inflammation was not diffuse 

and uniform. the superficial structures were usually more severely affected than deeper 

structures. Glandular changes included inflammation and dilation of the apocrine glands 

and infiltration and obliteration of hepatoid circumanal gland lobules by inflammatory 

iniiltrate. especially superficially. Occasionally mild sebaceous adenitis was noted. 

Hepatoid circumanal gland lobules were less densely organized and individual lobules 

appeared smaller than normal. As well. the apocrine glands appeared more densely 

clustered than normal (Figures 18 and 19). In the most severely affected sections. the 

only structures persisting in many instances were srnall clusters of collapsed apocrine 

glands surrounded by fibrosis and inflammatory infiltrate. No intraluminal intlarnrnation 

was associated with the apocrine glands. Primary disease directly afTecting the hair 



Table 10: Histology of Healed Sinus Associated Zona Cutanea from 12 dogs with naturally occurring perianal fistula at full clinical healing following treatment with cyclosporin 

Halr Severity of Circumanal 
Case Follicles lnflammatory Predominant Histologie Gland Squamouç Apocrlne Sebaceous Folliculitisl 

Number sPD4 Present Cellularity' lnflammation' Changesc Epidemis Demis ~den i t is "  ~ e t a p l a s i a ~  Adenitisd Adenitisa ~uruncu los is~ 

1 1 Yes grade 1 

2 O Yes grade 1 

4 O Yes grade 1 

PIL 1 normal SPD' none mild none none none 

PIL 1 normal normal none none 1 /focal 1 none 

L 1 normal 2 1 none 1 none normal 

5 1 Yes grade 1 L 

6 1 Yes grade 1 PIL 

1 normal edema none 2 none 1 none 

1 normal SPD' none 1 none none none 

7 O Yes grade 1 

9 1 Yes grade 1 

L 1 normal normal none none none 1 none 

UPœ 1 normal SPD' 1 1 none 1 none 

10 O Yes grade 1 UP 1 normal normal 1 1 none 1 none 

11 2 Yes grade 2 P/L 2 normal SPD' 2 1 2 1 none 

12 O Yes grade 1 UP t normal none 1 none 1 none normal 

13 1 Y es grade 1 UP 1 normal SPD' none none none 1 none 
15 O Y es grade 1 L 3 normal normal CEg CE 2 2 none 

= large eosinophil componenl 
a grade 1 = 0 4 %  inflammatory cells; grade 2 = 5-25% inflammatory cells; grade 3 > 25% inflammatory celts 

P = plasmacyîic; L = lymphocytic; M = macrophage; E = eosinophil; N = neutrophil; mixed = pyogranulomatous 

O = normal architecture 

1 = nomat architecture but heavy multifocal to diffuse inflammation 

2 = normal architecture replaced by infiammatory cells 

3 = normal architecture replaced by fibrous connective tissue 

* 1 = mitd; 2 = moderate; 3 = severe 

' Superficial Perivascular Dermatitis 

cannot evaluate 



Table 11: Histology of Sinus Associated Zona Cutanea from 12 dogs with naturally occurring perianal fistula prior to treatment with cyclosporin 

Hair Severity of Circumanal 
Case Follicles lnflammatory Predominant Histologie Derma- Gland Squamous Apocrine Sebaceous Folliculitisl 

Number SPD'* Present Cellularitya lnflammationb ChangesC Epidemis titisd ~ d e n i t i s ~  Metaplasiaa ~denit is '    de nit id ~uruncu los is~ 

1 3 not visible grade 3 PIL 2  FU^ 3 4  CE^ 3 4 4 

2 O no grade 3 mixed 2 normal 1 1 none 2 none none 

4 3 Yes grade 3 mixed 2 SNP' 3 3 to4 none 2 3 O to 1 

5 3 Yes grade 3 mixed 2  FU^ 3 4 none 3 3 none 

6 1 Yes grade 3 PIL 2 normal 1 2 none 1 4 none 

7 3 not visible grade 3 mixed 2 normal 2 3 to 4 1 1 to2 1 to 2 not applicable 

9 O Yes grade 2 PIL 3 normal 1 1 none 2 1 none 

1 O 3 Yes grade2 PI1 3 normal 3 2 none 1 CE CE 

11 3 Yes grade 3 mixed 2 normal 3 4 CE 2 1 none 

12 3 Yes grade 2 mixed 3 OHK" 3 2 to 3 none 1 1 none 

13 2 Yes grade 2 UP 3 normal 1 3 40 4 2 1 2 to 3 none 

15 2 Y- grade 3 mked 2 normal 2 4 none 2 2 none 

= large eosinophil componenl 
grade 1 = 0 4 %  inflammatory cells; grade 2 = 5-25% inflammatory cells; grade 3 > 25% inflammatory cells 

P = plasmacytic; L = lymphocytic; M = macrophage; E = eosinophil; N = neutrophil; mixed = pyogranuloinatous 

O = normal architecture 

1 = normal architecture but heavy rnultifocal 10 diffuse inflammation 

2 = normal architecture replaced by inflammatory cells 

3 = normal architecture replaced by fibrous connective tissue 
1 = mild; 2 = moderale; 3 = severe, 4 = obliteralive 

* orthokeratotic hyperkeratosis 

superficial perivascular dermatitis 

interface dermatitis 

focal ulceration 

' subcorneal neutrophilic pustule 

pigmentary incontinence 

' cannot evaluate 



Figure 17. Typical sinus associated skin prior to treatment (case 1). Note the obliterative 
rnononuclear inflammation with only apocrine glands persisting (arrows). 
Masson's trichrome, X 100 

Figure 18. Sinus associated skin prior to treatment (case 4). Note clustering of the apocrine 
glands and disruption of their normal linear arrangement due to coltapse of the 
supporting hepatoid circumanal glands (arrows). Masson's trichrome, X 150 





follicles, such as keratin plugging, folliculitis or funuiculosis, was not a feature of the 

inflarnmatory process. When present in the sections. the actual sinus tracts were lined 

with squamous epithelium and the inflammation directly adjacent to these tracts was 

mixed. suppurative to pyogranulornatous inflammation. The severity of inflammation 

and loss of normal tissue architecture (grade 2 histologic change) precluded identification 

of the origin of the sinus tracts in many sections: however. in regions with grade 1 

histologic change. intlammation was seen surrounding and dissecting hepatoid 

circumanal gland lobules (Figures 20-14). 

Histologic lesions fiom sinus associated skin follo~ving 4 weeks of cyclosporin 

therapy showed less inflammation (grade 2 )  compared with the pre-treatment samples 

(Table 12). Fibrous replacement of normal subepithelial architecture was a prominent 

feature. with less inflammatory cellularity (Figure 25). Other than decreased intensity. 

the composition of the inflammatory infiltrate was essentially the same as for pre- 

treatment sections. consisting rnostly of lymphocytes and plasma cells. Although 

intlammation was associated with hepatoid circumanal glands. sebaceous glands. and to a 

lesser degree apocrine glands. the loss of normal structure and architecture of the 

hepatoid circumanal gland acinus was the most consistent feature (Figure 26). 

2. Anal Sacs 

The normal histologic appearance of the anal sac included a keratinizing inner 

layer of stratified squamous epithelium. usually 3-5 ce11 layers thick (Figure 27). A 

variable thickness subepitheliurn (ranging frorn 8-10 times the thickness of the epithelial 

layer), consisting of connective tissue collagen fibers, blood and lymphatic vessels. and 



Figure 19 Sinus associated skin after 4 weeks of cyclosporin (case 13) 
Note the resolutior. of inflammation, but the presence of 
only small. infrequent hepatoid circumanal glands and the 
persistence of a pocrine gland clustering. 
Masson's trichrome, X 100 



Figure 20. Sinus associated skin prior to treatrnent (case 13). Note the selective destruction 
of hepatoid circumanal gland lobules (arrow). Masson's trichrome, X 1 000 

Figure 21. Sinus associated skin prior to treatrnent (case 5). Note the selective destruction 
of hepatoid circumanal gland lobules (arrow). Masson's trichrome, X 1 O00 





Figure 22. Sinus associated skin prior to treatment showing the junction between inflamrned and 
unaffected tissue (case 2) .  Note the inflammation crossing the junction almost 
exclusively at the hepatoid circumanal glands (arrows). Masson's trichrome, X 150 

Figure 23. Magnified region from Figure 22. Note the selective destruction of hepatoid 
circumanal glands (arrows). Masson's trichrome, X 1 O00 





Figure 24. Sinus associated skin prior to treatment (case 2). Note selective 
destruction of hepatoid circumanal glands (large arrows). Also note 
the absence of any intralurninal inflammation associated with the 
adjacent apocrine glands (small arrows). 
Masson's trichrome. X 1000 
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Figure 25. Healed sinus skin 4 weeks following initiation of treatment (case 1). Note the 
abundance of obliterative fibrosis surrounding clustered apocrine glands (large arrows) 
and residual atrophic hepatoid circumanal glands (small arrows). 
Masson's trichrome, X 100 

Figure 26. Healed sinus skin 4 weeks following initiation of treatment (case 9). Note the 
persistence of intraepithelial inflammation affecting the hepatoid circumanal glands 
(small arrows), but the absence of intraluminai inflammation affecting the apocrine 
glands (large arrows). Masson's trichrome, X 560 





draining ducts of the intramural anal sac apocrine glands, was interposed between the 

epithelium and anal sac apocnne glands. Prominent apocrine glands surrounded the 

periphery of the anal sac: they were less prominent. even absent. in the region of the anal 

sac duct. 

The apocrine gland acini themselves were arranged in a classical tubuloalveolar 

structure. with a small arnount of connective tissue between individual acini. and slightly 

more connective tissue separating acinar groups. Normally the lumens of the acini either 

appeared empty or contained sparse amounts of pale basophilic to slightly eosinophilic 

acellular material. 

Histologie evaluation of the pre-treatment anal sacs (and where possible the ducts 

of the anal sacs) revealed consistent multifocal to diffuse mononucIear inflammation 

(grades 1-3). most prominently in the subepithelium of the anal sac/duct wall. superficial 

to the apocrine glands themselves (Table 13). In a few cases similar multifocal 

mononuciear inflammation and lymphoid aggregates were seen associated with the 

apocrine glands. however. the most prominent feature of the apocrine glands themselvrs 

was moderate to marked dilation with associated collapse of the epithelial lining of 

elandular acini (Figure 28). No evidence of inflammation was present deep to the 
C 

apocrine glands and al1 surrounding sphincter muscle was assessed as normal 

Evaluation of the post-treatment anal sacs and ducts showed a similar 

inflammatory pattern but with less intensity of inflammation (grade 1)  than seen in the 

pre-treatment sarnples (Table 14). 



Figure 27. Normal histologie appearance of an anal sac. Anal sac lumen (srnall arrow). 
Note the srnall, uniform apocrine gland acini (large arrows). 
Masson's trichrome, X 150 

Figure 28. Typical appearance of an anal sac from a dog with perianal fistula. Note the 
marked dilation of the tubuloalveolar apocrine glands (arrows). 
Masson's trichrome, X 150 



Figure 27 

Figure 28. 



Table 13: Histology of anal sacs (least affecled side) frorn 12 dogs with naturally occurring perianal fistula 
prior to treatment with cyclosporin 

Case Infiammatory Predominant Histologie Subepithelial Apocrine Apocrine 
Number Cellularity' lnflamrnatlonb ChangesC Epithelium lnflammationd ~deni t is"  Glands' 

1 grade 3 L 2 absent 3 1 D,SM 
2 grade 2 L' 2 HK' 2 2 D,SM,A 

4 grade 2 L 2 normal 1 2 0,SM 
5 grade 2 PIL' 1 normal 2 1 D 

6 grade 2 P/Lg 1 absent 3 O normal 

7 grade 1 none O O O D normal 

9 grade 1 L 1 normal 1 1 D 

1 O grade 1 L O normal O O D 
11 grade 3 L 2 focal loss 3 2 D 
12 grade 1 none O normal O O D 
13 grade 2 L 2 normal 2 1 D,SM 
15 grade 2 UP 1 normal 1 O D 

= large eosinophil component 
grade 1 = 04% infiammatory cells; grade 2 = 5-25Oh infammatory cells, grade 3 > 25% inflammatory cells 
P = plasmacytic; L = lymphocytic; M = macrophage; E = eosinophil; N = neutrophil; mixed = pyogranulomalous 

O = nomal architecture 

1 = normal architecture but heavy multifocal to diffuse inflammation 

2 = normal architecture replaced by inflammatory cells 

3 = normal architecture replaced by fibrous connective tissue 
1 = mild; 2 = moderate; 3 = severe; 4 = oblileralive 

D = dilated; SM = squamous metaplasia; A = atrophic 

' HK = hyperkeratosis 



Table 14: Histotogy of anal sacs (most affected side) from 12 dogs with naturally occurring perianal fistula 

following treatment wlth cyclosporin 

Ssverity of 
Case lnflammatory Predominant Histologie Subepithelial Apocrine Apocrine 

Numbr Cellularity8 lnflammationD Changesc ~pithelium' lnflammationd ~ d e n i t i s ~  Glands' 

l0 NIA NIA NIA NIA NIA NIA 

grade 2 

grade 1 

grade 1 

grade 1 

grade 2 

grade 1 

grade 1 
grade 1 

grade 1 

grade 1 

grade 1 

normal 

normal 

normal 

normal 

absent 
normal 

normal 
normal 

focal loss 

normal 

normal 

a grade 1 = 0 4 %  inflammatory cells; grade 2 = 5-25% inflammalory cells; grade 3 > 25% inflammalory cells 

P = plasmacytic; L = lymphocytic; M = macrophage, E = eosinophil; N = neutrophii; mixed = pyogranulomatous 

" O = normal architecture 

1 = normal architecture but heavy multifocal to diffuse inflammation 

2 = normal architecture replaced by inflammatory cells 

3 = normal archilecture replaced by fibrous connective tissue 
1 = mild; 2 = moderate; 3 = severe; 4 = oblilerative 

D = dilated; SM = squamous metaplasia; A = atrophic 

f HU = hyperkeratosis 
second anal sac not retrievable 

NIA 

normal 

D 
O 
D 
D 
D 

D 
D 

D 

O 

0 



DISCUSSION 

Clinical Observations 

The clinical results of this study were consistent with the results of previous 

reports for the treatment of perianal fistulas using cyclosporin.'~' with full healing of sinus 

tracts in al1 dogs completing the treatment course. Previoiisly reported frequency of 

recurrence (between 30%' and 4 1.2%') following termination of immunosuppressive 

therapy were likewise sirnilar. with one third of cases recurring in the current study. 

Two-thirds of the dogs in the present study were male (2: 1 male-to-fernale ratio). 

and of these 10 dogs. nine were sexually intact. A similar distribution was seen by 

Killingsworth et al." Only one of the 12 male dogs in that study was castrated. 

prompting the hypothesis that hormonal abnormalities may possibly account for the 

overrepresentation of intact male dogs with perianal tistula. A similar gender 

distribution is seen with tumors of the hepatoid circumanal glands ( perianal adenomas 

and adenocarcinornas). Hepatoid circumanal glands are present in both males and 

fernales: however. they are more drveloped and more numerous in intact male dogs. and 

indeed are the most numerous gland in the zona cutanea of the male dog. Perianal 

adenomas are the third most common tumor in dogs." They occur I Z  times more 

fiequently in intact male dogs. and are more common in ovariohysterectornized females 

than in intact fernales.lS As well. perianal adenomas are more prevalent in German 

Shephrrd dogs: however. this prevalence is not as remarkable as the distinct breed 

predisposition seen with respect to perianal f i~ tu l a . ' ~  

With regards to perianal fistulas in people, Lunniss et al commented on the 

increased incidence of idiopathic anal fistulas in men compared with women and 



investigated the levels of circulating sex hormones to account for gender differences.IO 

They found no evidence of increased circulating androgen levels in male or female 

patients. compared with healthy controls. and suggested the possibility of increased local 

androgen conversion in the glands to account For the gender differences in predilection.'O 

A similar alteration in hormone metabolism may be suggested for canine perianal fistula. 

Characterization of the Infiammatory Infiltrate 

In the present study. the prirnary pattern of inflammation associated with perianal 

fistula was diffuse plasmacytic/lymphocytic inflammation. with frequent lymphoid 

nodules associated with glandular components of the subcutis. This is consistent with the 

previous reports on perianal f i ~ t u l a . ~ . ~  Sections directly adjacent to actual sinus tracts 

showed a mixed inflammatory pattern. rnost likely due to associated opportunistic 

bacterial infection secondary to the ulcerated epidermis. 

Evaluation of the Anal Sacs/Ducts 

Extension of prirnary anal sac disease was first proposed as a mechanism in the 

pathogenesis of perianal fisnilas based on the findings from a series of cases in which 

sinus tracts were identified involving the anal sacs." In support of this theory it has been 

noted that early gross lesions of perianal fistulas often appear centered over the ducts of 

7 7 
the anal sacs.- In the present study. one-third of cases had sinus tract formation around 

the region of the anal sac ducts, but no direct communication between sinus tracts and 

anai sacs was noted in any of the cases. Clinical evaiuation of the anal sacs and ducts 

revealed the most consistent abnormality, which was fibrosis- associated with the tissues 



surrounding the anal sac ducts, although occlusive scamng (preventing canulation) of the 

duct was present in only one case. Microscopically. the most consistent changes seen in 

association with the anal sacs consisted of diffùse mononuclear inflammation in the 

subepithelium. in association with ducts of the apocrine glands. and dilation of the 

apocrine glands. with or without concurrent mononuclear apocrine adenitis. Whrn 

apocrine gland adentitis was present it was never associated with the same severe. 

obliterative pattern seen in the zona cutanea. The anal sacculitis was much less intense 

following treatment with cyclosporin, however, anal sac inflammation persisted to a 

greater drgree than did the inflammation in the zona cutanea. The rnicroscopic lesions 

seen were most consistent with apocrine gland obstruction s e c o n d q  to adjacent perianal 

inflammation and did not support the presence of primary anal sac disease. 

In the present study. bilatenl anal sacculectomy was prrformed as part of the 

biopsy protocol on 1 1 of the 17 dogs that completed the study. The fact that bilatenl anal 

sacculectomy did not appear to alter the frequency of perianal fistula recurrence. 

combined with a very low presenting history of previous anal sac disease. would further 

support my conclusion that priinaq anal sac disease is not a component in the 

pathogenesis of perianal fistulas. The one dog that did not have both anal sacs removed 

did not experience any recurrence following cessation of immunosuppressive therapy. 

Evaluation of the Cutaneous Zone 

One limitation in this study was the absence of biopsy tissues from the 

intemediate and columnar zones and thus, particular comment on the pathology in these 

regions is lacking. Killingsworth et al: however, evaluated histologie section fkom al1 



three regions of the anal canal in dogs with perianal fistulas and found that the most 

severely inflamed lesions were located in the zona cutanea. 

The results of this study suppon the the09 of "abscessation" of glandular 

structures of the zona cutanea, although. in fact. no suppurative inflammation was seen 

primarily affecting the glands of the zona cutanea. so the terni abscessation is probably 

inaccurate. Killingsworth et al" found hidradenitis (apocrine gland adenitis) to be the 

rnost consistent inflammatory pattern. present in 50% of cases of perianal fistula in that 

study. This close association of inflammation with apocrine glands was not consistently 

identified in the present study. Although apocrine gland adenitis was a common kature 

in conjunction with sebaceous adenitis and hepatoid circumanal gland adenitis. hepatoid 

circumanal gland adenitis was the most frequent and most severe inflammatory pattern 

identified in al1 the histologie sections of zona cutanea (Figures 29-32). Following 

treatment with oral cyclosporin and full clinical resolution of perianal fistulas. very mild 

paratrichial sebaceous adenitis was the only consistent residual inflarnmatory pattern. 

present in al1 except two cases evaluated. In this regard. with reference to the term anal 

fumnculosis used in publications tiom the United Kingdom. only one instance of 

folliculitis or hrunculosis \vas identified in al1 the sections exarnined. including pre- and 

post-treatment sections. 

The observations from this study did not provide conclusive evidence to support 

the primary involvement of any one gland type in the pathogenesis of canine perianal 

fistulation. Obliterative inflammation within the deep demis and subcutis precluded any 

identification of most structures of the subcutis and demis, a pattern also quite typically 

seen in advanced cases of hidradenitis suppurativa in people. However, the pattern of 



Figure 29. Zona cutanea of a spayed fernale German Shepherd with perianal fistula (case 9) 
showing primary mononuclear infiammation affecting only the hepatoid circumanal 
glands (arrow). Masson's trichrome, X 100 

Figure 30. Zona cutanea of a spayed female German Shepherd with perianal fistula (case 9) 
showing primary mononuclear inflammation affecting only the hepatoid circumanal 
glands (arrow). Masson's trichrome, X 1000 





Figure 31. Zona cutanea of a spayed female German Shepherd with perianal fistula (case 13) 
showing primary mononuclear inflammation affecting only the hepatoid circumanal 
glands (arrows). Masson's trichrome, X 100 

Figure 32. Zona cutanea of a spayed female Gerrnan Shepherd with perianal fistula (case 7) 
showing primary mononuclear inflammation affecting only the hepatoid circumanal 
glands. Note the intraepithelial inflammatory cells (arrow). 
Masson's trichrome, X 1000 





inflammatory aggregation in the subcutis was suggestive of the distribution typical for 

hepatoid circumanal glands in normal perianal skin. Evaluation of paralesional histoiogic 

sections showed most of the inflammation associated with hepatoid circumanal gland 

lobules and evidence of acinar destruction. with an impression of only secondary 

involvement of apocrine glands. With respect to the apocrine glands. an intraluminal 

inflammatory infihate (necessary in order to ciassify a lesion as a primary apocrine 

adenitis or hidradenitis) was only identified in one case? 

There are many similarities between hidndenitis suppurativa in people and canine 

perianal fistulas. and indeed it has been stated that the clinical appearance of canine 

perianal fistulas most closely resemble the appearance of hidradenitis suppurativa in 

In spite of the clinical similarities though. the primary histopathologic lcsions 

differ with respect to these two diseases. The most consistent histologie features seen 

with hidradenitis suppurativa include follicular hyperkeratosis and marked follicular 

occlusion. with apocrine gland inflammation occurring only as a bystander effe~t.'~-" 1 n 

contrast. follicular occlusion or primary folliculitis was not a feature of perianal fistula in 

the present study. This is consistent with the results of Killingsworth ef' al in which 

follicular plugging with keratin was not a consistent feature. Killingsworth et4 al 

concluded that the lesions of perîanal tistula originated from periadnexal inflammation 

within the zona ~utanea .~  In the present study, a distinct attempt was made to identify 

the onginating source of the periadnexal inflammation. Differentiation of primary versus 

secondary inflammation was made based on the presence or absence of intraepithelial or 

intraluminal inflarnmatory infiltrate associated with the various glandular structures of the 

zona cutanea." With respect to these defining limitations, only the hepatoid circumanal 



glands showed an associated inflammatory pattern consistent w-ith primary inflammation. 

In addition, inflammation was consistently more severe around hepatoid circumanal gland 

lobules compared with paratrichial sebaceous glands or apocrine sweat glands. 

Additionally. when hepatoid inflammation was seen in non-sinus-associated skin, it was 

typically peri follicular and superficial. 

It is hypothesized that early perianal fistula irsions are associated with 

inflammation of the superficial circumanal glands. As the severity of inflammation 

progresses. the deeper hepatoid circurnanal glands become involved dong with adjacent 

giandular structures. resulting in the obliterative inflammation associated with advanced 

cases of perianal fistula. Baker stated that cords of hepatoid circumanal gland cells can 

extend derply into the tissues around the anal canal28 and this may account for the 

extreme depth of sinus tracts identified in some advanced cases of perianal fistula. 

Alternativeiy. the depth of sinus tracts may be due to secondary involvement of the anal 

glands of the intermediate and columnar zones and account for the rare observance of 
C 

rectal fistulas in severe. late-stage lesions of perianal fistula." 

Additional support for this hypothesis of primary hepatoid ce11 targeting exists 

with clinical evaluation of the anal sacs. As previously mentioned. in the present study 

one-third of cases had sinus tract formation around the region of the anal sac ducts 

(Figures 33-35), without any evidence of direct communication between sinus tracts and 

the anal sacs. This is consistent with the work of Robins and Lane where they observed 

that "early cases of perianal fistula are frequently centered around the ducts of the anal 

sacs"." In addition, clinical evaluation of the anal sacs in this present study revealed the 



Figure 33. Perianal region of an eight-year-old, intact male Gerrnan Shepherd illustrating the 
frequent developrnent of perianal fistula over the regions of the anal sac ducts. 

Figure 34. Perianal region of a six-year-old, spayed female German Shepherd itlustrating the 
frequent development of perianal fistula over the regions of the anal sac ducts. 





Figure 35. Perianal region of a four-year-old. intact male German Shepherd 
iltustrating the frequent development of perianal fistula over the regions 
of the anai sac ducts. 



majority of fibrosis associated with the tissues surrounding the anal sac ducts rather than 

the anal sacs themselves. and the histopathology of the anal sacs was most consistent with 

apocrine gland obstruction rather than that of primary anal sac disease. Parks identified 

hepatoid circumanal glands elements in the walls of the anal sac ducts as well as the 

subcutis of the zona cutanea." This observation makes inherent sense since it is readily 

acknowledged that the anal sacs are diverticula of the cutaneous zone." 

The Efficacy of Cyclosporin 

Cyclosporin an immunosuppressive drug that is not myelosuppressive or cytoto~ic .~ '  The 

primary effect of cyclosporin is the inhibition of T lymphocytes activation and function. 

particularily T-helper cells. by blocking the production and action of interleukin-l."." 

The absence of these innibitory effects on T-suppressor cell function serves to augment 

this eflect. 

The primary pattern of inflammation associated with perianal fistula is diffuse 

lymphocytic/plasmacytic inflammation. with frequent lymphoid nodules associated with 

glandular components. It is reasonable to theorize that ~ y ~ l ~ s p o n n  causes resolution of 

perianal fistula by inhibiting the activation and function of the lymphocytes involved in 

the pathogenesis of the lesions. allowing second intention healing to occur. If this is 

accurate. other dmgs that affect T ce11 function. such as corticosteroids. 

cyclophospharnide, and azothiaprine shouid also have an effect on perianal tktula. and 

indeed this is the 

Cyclosporin may. however. exert other effects that could result in improvement of 

the clinical signs and appearance of perianal fistula. Cyclosporin does inhibit 



phospholipase A?,'~ and in this way it may decrease the inflammation associated with 

perianal fistula. However. it is difficult to believe that this anti-inflammatory effect of 

cyclosporin is substantially responsible for the resolution of perianal fistula since other 

anti-inflanmatory medications do not alter the progression of perianal fistula unless 

immunosuppression is achieved. 
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CHAP TER II1 

GENERAL DISCUSSION AND CONCLUSIONS 

Sumrnary of Findings 

Evaluation of the anal sacs revealed diffuse rnononuclear inflammation in the 

subepithelium associated with the ducts of the apocrine glands. and dilation of the 

apocrine glands of the anal sacs. with or without concurrent mononuclear apocrine 

adenitis. These changes were most consistent with apocrine gland obstruction secondary 

to adjacent perianal inflammation and did not support the presence of primary anal sac 

disease. 

With regards to the cutaneous zone. the hepatoid circumanal glands were by far 

the predominant structures occupying the normal subcutis. Evaluation of paralesional 

histologic sections From the cutaneous zone showed directed (intraepithelial) 

mononuclear inflammation targeting the hepatoid circumanal gland lobules. with 

evidence of lobular destruction. and an impression of only secondary involvement of 

apocrine glands. Obliterative inflammation associated with lesional histologic sections 

precluded identification of most structures of the subcutis and demis; however. a pattern 

of inflammatory aggregation in the subcutis was suggestive of the distribution typical for 

hepatoid circumanal glands in normal perianal skin. 

Comparative evaluation of the degree of inflammatory infiltrate found in sinus, 

and previously sinus. associated skin during treatment with cyclosporin showed overall 

reduction in the mononucbar inflarnmatory response in conjunction with increased 

fibrosis of the subcutis. Compared with entirely unaffected regions of the cutaneous zone 



prior to treatment, aiter four weeks of therapy al1 previous sinus associated regions 

evaluated showed either atrophy of hepatoid circurnanal glands, with evidence of 

regenerating nests. andor increased dissecting fibrosis among hepatoid circumanal gland 

Io bules. 

Conclusions 

1) The histopathologic lesions of perianal fistula reveal a pattern consistent with primary 

inflammation involving the hepatoid circumanal glands. An ovenepresentation of 

perianal fistulas in intact male dogs. both in this study and previous studies. would 

also be consistent with an abnormality of the hepatoid circumanal glands. 

2) Early penanal fistula lesions are associated with mononuclear inflammation of the 

superficial circumanal glands. As the severity of inflammation progresses. the deeper 

hepatoid circumanal glands brcome involved dong with adjacent glandular structures. 

resulting in the obliteraiive inflammation associated with advanced cases of perianal 

fistula. 

3) The inflammation associated with lesions of perianal fistula are not mediated by an 

obvious bacterial infectious source. as indicated by the absence of any substantial 

neutrophilic component, the absence of observed bacteria in the histologie sections. 

and that this inflammation resolves with systemic immunosuppression using oral 

cyclosporin. 

4) The anal sacs are not primady involved in the pathogenesis of perianal fistula: 

however, other compelling evidence for primary involvement of the hepatoid 

circumanal glands is found with documentation of hepatoid ce11 elements within the 



walls of the ducts of the anal sacs' in conjunction with documentation of pronounced 

clinical fibrosis around the anal sac ducts and frequent documentation of sinus tracts 

surrounding the anal sac ducts in the current study. 

In sumrnary. both the clinical and histologie assessments from the current study 

give supportive evidence to the prirnary involvement of the hepatoid circumanal glands ir: 

the pathogenesis of perianal fistulas. 

Future Areas of Research 

It must be stressrd that canine perianal fistula has not been proved to be an 

immune-mediated disease. The only evidence to suggest that it may develop as a result of 

immunoregulatory dys function or immune-mediated disease is the c 1 inical responsiveness 

of the disease to imrnunosuppressive therapy. particularly with the use of cyclosporin. 

Additional investigation is necessary to determine what prirnary role the immune systrm 

plays. if any. in the pathogenesis of perianal fistula. 

Clinically similar lesions to. and histologically indistinguishable from. 

hidradenitis suppuntiva occur in people with a cutaneous manifestation associated with 

Crohn's disease and ulcerative colitis conditions.' Like canine perianal fistula. the 

etiology of Crohn's fistulas is unknown. but immunoregulatory dysfùnction has been 

implicated. regardless of whether it is a primary factor responsible for the onset ofdisease 

or whether it is secondary factor responsible for peaistence of the inflammation.' 

Evidence supporting an autoimmune response in the pathogenesis of inHammatory bowel 

disease and ulcerative colitis has been demonstrated by quantitative measurement of 

circulating soluble interleukin-2 receptors ( L 2 R  - see figure 8) in the serum of patients 



affected with these diseases compared with heaithy patients.".' Levels of soluble 

interleukin-2 receptor are significantly elevated in the sera of Crohn's disease and 

ulcerative colitis patients and the rnononuclear cells of these inflammatory bowel disease 

patients release large amounts of IL-ZR." In addition. the number of circulating T 

lymphocytes bearing activation markers is increased in people with Cro hn's disease, al1 of 

which suggest an autoimmune r e ~ ~ o n s e . ~  Similar investigation in canine patients with 

perianal fistulas could help clai% the role of the immune system in the pathogenesis of 

this poorly understood disease and prompt further investigation into additional treatment 

options. including alternative immunosuppressive drugs or alternative routes of 

administration (topical vs. systemic). 

Other indirect evidence that immune-mediated disease is involved in the etiology 

and/or pathogenesis of perianal tistula can be found by considering the population of dogs 

most at risk for developing the disrase. The marked over-representation of Grman 

Shepherd dogs automatically makes one suspicious that genetics plays a critical role in 

the dcvelopment of perianal fistula. Genetic predisposition is also a primary underlying 

factor in the development of immune-mediated disease. and this probably involves 

abnormalities with the major histocompatibility complex (MHC) molecules or MHC 

genes.6 With this in mind. it would be interesting to investigate alterations in MHC 

expression as a possible reason for the marked predisposition of perianal fistula in 

German Shepherd dops. Work in this area would also be helphl in reinforcing or 

dismissing the idea of an immune-rnediated basis for canine perianal fistula. 
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