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,1752'8&7,21�

�

'HILQLWLRQ��

�

‘Fistula’ is the Latin word for a reed, pipe or flute. In medicine it implies a chronic 

granulating track connecting two epithelium lined surfaces. These surfaces may be 

cutaneous or mucosal. Perianal fistulas run from the anal canal to the perianal skin or 

perineum. Perianal fistulas are associated with considerable discomfort and morbidi-

ty to the patient. 

 

+LVWRU\�

�

+LSSRFUDWHV�

The first treatise regarding the treatment of perianal fistulas was probably written by 

Hippocrates of Cos (460 B.C. – 370 B.C.). In his book entitled ¶'H� )LVWXOLV·�Hip-

pocrates clearly recognizes the relation between anorectal abscesses and fistulas1,2. 

He recommends the cutting open of the abscess before it suppurates and bursts into 

the rectum. Some of the techniques used in surgery for perianal fistulas today, were 

already utilized by Hippocrates. For example, he examined the depth of the fistula by 

probing it. (He used a stalk of fresh garlic). Furthermore, Hippocrates also advocated 

the use of the cutting seton method. He used a ‘horsehair wrapped around a lint 

thread’ which was advanced through the fistula with a tin guide (the ‘specillum’). The 

ends of this seton were then tied around the enclosed sphincter tissue and the patient 

was told to ‘go and attend to his matters’. When the thread got loose, ‘owing to the 

fistula becoming putrid’ Hippocrates twisted and tightened the seton ‘until the flesh 

was eaten through’. This technique is probably the origin of the name of this tech-

nique since ‘seta’ is the Latin word for bristle. 
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-RKQ�RI�$UGHUQH�

In medieval times many medical practitioners offered a mix of Hippocratic treatment 

modalities and those based on magic and/ or religion. A notable exception was the 

famous British surgeon John of Arderne (1307 - 1390) who wrote the well-known 

treatise ¶7UHDWLVHV� RI� )LVWXOD� LQ� $QR�� +DHPRUUKRLGV� DQG� &O\VWHUV·. In this document he 

describes a gruesome treatment for anal fistulas3. The patient was placed in lithotomy 

position. Four threads were taken through the fistulous tract and their ends were 

drawn down through the anus. These threads were knotted to stop the bleeding. 

Next, he pushed a grooved instrument through the fistula into the rectum, where it 

made contact with another instrument. He then made a bold cut with his knife to 

remove the entire intervening segment. The bleeding between the ligatures was 

stopped with a hot sponge. The wound was cared for by cleaning and the patient was 

given daily enemas. 

 

.LQJ�/RXLV�;,9�DQG�&KDUOHV�)UDQoRLV�)pOL[�GH�7DVV\�

During the 17th and 18th century, European surgeons were organized into guilds. 

Firm, almost impenetrable lines existed between medicine and surgery, and medicine 

was clearly dominant. Because of this, surgeons did not reach the social and 

academic level of physicians (Lyons 1987). Physicians in those days took an oath not 

to demean themselves by performing surgical treatment4, but the faculty of medicine 

did claim the exclusive control of the teaching of surgical theory. Because of this, 

many conflicts occurred between the surgical guilds and the medical faculties. King 

Louis XIV became a great proponent of the French surgeons after he developed a 

perianal abscess in 1686. The abscess was ‘lanced’ but recurred three times within 

three months. After several months, the court physicians and surgeons alike had to 

recognize that Louis XIV suffered of a perianal fistula. Even the court physicians 



 12 

realized that surgical treatment was the only option. Charles-François Félix de Tassy, 

who was at that time the first surgeon to the king, was called upon. Even though he 

was an experienced and skillful operator, he had never before performed operations 

on anal fistulas. After reading all the ancient and contemporary literature on the 

treatment of fistula in ano, Félix made arrangements to have all patients in the 

hospitals of Paris, who were suffering of anal fistulas sent to one hospital in the city 

where he could perfect his technique. He also designed a special silver instrument 

dubbed ¶OH� ELVWRXUL� D� OD� UR\DOH·� (front cover). Félix then performed a classical 

fistulotomy, in almost the exact way it would have been performed by colorectal 

surgeons today. The king recovered within a month. Louis XIV showed his 

appreciation to Félix in a generous way; he was awarded 300.000 francs, given a large 

estate and was elevated to the nobility. The effect on the status of surgery extended 

far beyond the borders of Paris and France4-6. Another, rather  amusing, 

consequence of Louis XIV having a fistula was that the French surgeons of that time 

actually complained that they were being incessantly teased by people, who 

pretended, whatever their complaints were, that they proceeded from an anal fistula6. 

 

&KDUOHV�'LFNHQV�DQG�6LU�)UHGHULF�6DOPRQ�

Not only kings suffer of perianal fistulas. Charles Dickens (1812 – 1870) also had a 

perianal fistula which bothered him a lot. He was operated by Sir Frederic Salmon on 

8 October 1841. In a letter to his friend Beard he describes the operation as follows: 

“«ODVW�)ULGD\�PRUQLQJ��,��ZDV�REOLJHG�WR�VXEPLW�WR�D�FUXHO�RSHUDWLRQ�DQG�WKH�FXWWLQJ�RXW�URRW�DQG�

EUDQFK� RI� D� GLVHDVH� FDXVHG� E\� ZRUNLQJ� RYHU� PXFK�� ZKLFK� KDV� EHHQ� JDWKHULQJ� LW� VHHPV� IRU� PDQ\�

\HDUV«µ The operation was successful7 and Dickens felt tremendous gratitude to 

Salmon, so much so that he persuaded Lord Iveagh (of the Guinness brewing 

empire) to help sir Frederic to fund the building of the ‘%HQHYROHQW�GLVSHQVDU\�IRU�WKH�UHOLHI�

RI�WKH�SRRU�DIIOLFWHG�ZLWK�ILVWXOD��SLOHV�DQG�RWKHU�GLVHDVHV�RI�WKH�UHFWXP�DQG�ORZHU�LQWHVWLQHV·�which 
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was to become the well known St. Marks Hospital in London. Salmon attributed 

Dickens’ fistula to “WKH� FRQVHTXHQFH� RI� WRR�PXFK� VLWWLQJµ. In these days, perianal fistulas 

were viewed upon as an occupational hazard. Especially tailors were so subject to 

anal fistulas that they set up their own ¶ILVWXOD�FOXEV·�6.  

 

7KH�RSLQLRQ�RI�6LU�+XJK�/RFNKDUW�0XPPHU\�

Early in the 20th century, the renowned surgeon Hugh Lockhart-Mummery 

adequately expressed the frustration that many surgeons encounter in the treatment 

of perianal fistulas: ´3UREDEO\�PRUH�VXUJLFDO�UHSXWDWLRQV�KDYH�EHHQ�GDPDJHG�E\�WKH�XQVXFFHVVIXO�

WUHDWPHQW�RI�ILVWXOD�WKDQ�E\�H[FLVLRQ�RI�WKH�UHFWXP�RU�JDVWURHQWHURVWRP\µ�8. Several years later he 

stated: ´7KH�EDG�UHVXOWV�RI�ODSDURWRP\�DUH�JHQHUDOO\�EXULHG�ZLWK�IORZHUV��ZKLOH�WKH�ILVWXODH�JR�DERXW�

WKH�ZRUOG�H[KLELWLQJ�WKH�XQVXFFHVVIXO�UHVXOWV�RI�WKH�WUHDWPHQW�µ�9. 

�

(WLRORJ\�

�

Most perianal fistulas originate in the anal glands. These anal glands are located in 

the subepithelial layer of the anal canal at the level of the dentate line. The duct of 

each gland has a direct opening into an anal (Morgagni’s) crypt. Since the internal 

anal sphincter is a competent barrier against bacterial contamination, chronic 

infection of an anal gland can only lead to a perianal abscess or fistula when it 

extends into the intersphincteric plane. It has been shown that 30-50 percent of the 

anal glands branch out into the intersphincteric plane. Occlusion of the drainage 

duct, secondary to fecal material, foreign bodies, or trauma, may result in stasis and 

infection. This infection can lead to an intersphincteric abscess. When the size of the 

abscess increases, it will invariably follow one of two avenues of extension. It can 

either follow the fibro muscular fibers running downward between the internal and 

external anal sphincter or through the external anal sphincter into the ischiorectal 
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space. Consequently, a perianal abscess, located at the anal verge has an 

intersphincteric origin while an abscess located further from the anus, usually has a 

transsphincteric origin.  

 

A perianal abscess, like all abscesses in other parts of the body, must be adequately 

drained. To minimize of the risk of a fulminant infection of perianal and perirectal 

tissues operative drainage must be performed as soon as possible. The risk of such 

an infection is especially high in diabetics and immunocompromised patients. There 

is little, if any, use for antibiotics in the primary management of perianal suppuration. 

Adjunctive antibiotic therapy is only indicated in patients with rheumatic or acquired 

valvular heart disease and in those who are immunosuppressed. It is wise to make a 

generous elliptical incision, rather than a small incision with or without contra 

incision. In about half of all cases, the abscess will recur either as a recurrent abscess 

or as a perianal fistula, even after adequate drainage10. 

 

&ODVVLILFDWLRQ�

�

In 1976, Parks, Gordon and Hardcastle published their article entitled ¶$�FODVVLILFDWLRQ�

RI�ILVWXOD�LQ�DQR·�11. Their classification was based on the identification of four types of 

fistula; inter-, trans-, supra- and extrasphincteric. These different types of fistula are 

depicted in figure 1.1. An intersphincteric fistula (figure 1.1a) runs downward 

between the internal and external anal sphincter. The transsphincteric fistula (figure 

1.1a) runs from the intersphincteric space, through the external anal sphincter into 

the ischiorectal space.  
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)LJXUH� ���D�� 6FKHPDWLF� GUDZLQJ� RI� WKH� FODVVLILFDWLRQ� RI� SHULDQDO� ILVWXODV� DFFRUGLQJ� WR� 3DUNV��
350 3XERUHFWDOLV� PXVFOH�� ($6 ([WHUQDO� DQDO� VSKLQFWHU�� ,$6 ,QWHUQDO� DQDO� VSKLQFWHU��
,6) ,QWHUVSKLQFWHULF� ILVWXOD��76) 7UDQVVSKLQFWHULF�ILVWXOD����DQG�� +LJK�WUDQVVSKLQFWHULF�ILVWXOD��� ORZ�
WUDQVVSKLQFWHULF�ILVWXOD�
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�
�
�
�

 
�
)LJXUH� ���E�� 6FKHPDWLF� GUDZLQJ� RI� WKH� FODVVLILFDWLRQ� RI� SHULDQDO� ILVWXODV� DFFRUGLQJ� WR� 3DUNV��
350 3XERUHFWDOLV� PXVFOH�� ($6 ([WHUQDO� DQDO� VSKLQFWHU�� ,$6 ,QWHUQDO� DQDO� VSKLQFWHU��
66) 6XSUDVSKLQFWHULF�ILVWXOD��(6) ([WUDVSKLQFWHULF�ILVWXOD�

 

 

Usually the external opening of an intersphincteric fistula is located near the anal 

verge, whereas the external opening of a transsphincteric fistula is almost always 

located several centimeters from the anal verge. In everyday practice, further 

distinction is made between transsphincteric fistulas that traverse the upper two-

thirds of the external anal sphincter (KLJK� transsphincteric fistulas) and 

transsphincteric fistulas that traverse the lower third of the external anal sphincter 
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(ORZ�transsphincteric fistulas). The suprasphincteric fistula (figure 1.1b) runs upward 

between the internal and external anal sphincters, then bends around the 

puborectalis muscle and penetrates the pelvic floor, to traverse downwards through 

the ischiorectal space. An extrasphincteric fistula (figure 1.1b) passes through the 

external anal sphincter and then branches out into two tracts; one extending 

cephalad, penetrating the pelvic floor (finally ending in the rectum) and one caudal 

(ending in the external opening). Although this classification does not take 

circumferential extensions into account, it is widely used. One reason is the relative 

simplicity. Another reason is that this classification relates the anatomical location of 

the fistulous tract to the anal sphincters, which is relevant for the choice of surgical 

treatment. 

 

(SLGHPLRORJ\�

 

Most patients who present with a perianal fistula are between 30 and 50 years old. 

Perianal fistulas are rare in patients younger than 20 or older than 60 years12. Men are 

2 to 5 times more likely to develop a perianal fistula than women13,14. This 

phenomenon is probably due to the fact that men possess more anal glands than 

women. Sainio et al. report that the incidence of perianal fistulas is about 12,3 per 

100.000 in men and 5,6 per 100.000 in women15. According to the Dutch National 

Medical Registration (Prismant) in the year 2001, 2848 patients were treated in Dutch 

hospitals for perianal fistulas. Of these 2848 patients, 2024 (71 percent) were male.  

 

6\PSWRPV�

�

Most perianal fistulas are associated with periodical episodes of pain, especially when 

the external opening of the fistula is occluded. Under these circumstances, symptoms 
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may also include pyrexia. These complaints will usually subside after the external 

opening reopens. Some patients will report a continuous purulent discharge, either 

from the anus or the external opening, necessitating the wearing of pads. Pruritus 

and anal bleeding are frequently reported but are highly aspecific symptoms. 

�

$66(660(17�

�

,QVSHFWLRQ�

�

The location of the external opening provides important information regarding the 

type of fistula. Usually the external opening of an intersphincteric fistula is localized 

near the anal canal whereas the distance between the external opening of a 

transsphincteric fistula and the anal verge is several centimeters or more.  

 

*RRGVDOO·V�UXOH�

Early in the 20th century, Goodsall observed a tendency in the relation between the 

location of the external opening and the internal opening of perianal fistulas. If the 

external opening is located posteriorly to the coronal plane, the fistula probably 

originates from the dorsal midline. If the opening is anterior, it probably runs directly 

to the nearest crypt. If the distance to the anal verge is more than 3 centimeters (on 

either side of the anus) the tract is likely to run in a curved tract to the posterior 

commissure (Figure 1.2). This tendency is recorded in the rule commonly known as 

Goodsall’s rule16. Recently, several studies have cast doubt on the reliability of this 

rule. Cirocco and Reilly17 conducted a prospective study in a consecutive series of 

216 patients with a perianal fistula of cryptoglandular origin. Goodsall’s rule was 

found to be accurate in only 50 percent of all patients. Similar findings have been 

reported by others18.  
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)LJXUH������6FKHPDWLF�GUDZLQJ�RI�*RRGVDOO·V�UXOH��VKRZLQJ�UHODWLRQ�RI�H[WHUQDO�RSHQLQJ�WR�LQWHUQDO�RSHQLQJ�
LQ�SHULDQDO�ILVWXODV�

 

'LJLWDO�H[DPLQDWLRQ�

 

Although it has been suggested that digital examination enables the identification of 

the internal opening, it is questionable whether this is reliable or not. Digital 

examination remains to be an important examination however, since a tender 

palpable mass in the pelvis may reveal a supralevator abscess. It also provides an 

indication of the quality of the sphincter complex, by assessing sphincter tone, 

although it has to be noted that  Eckhardt and coworkers have shown that the 

sensitivity and specificity in assessing anal sphincter competence is only 63 and 57 

percent, even when performed by an experienced proctologist19. 
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3URELQJ�

 

Sometimes the route of a perianal fistula can be identified by introducing a probe 

into the external opening. It is however not advocated to probe a fistulous tract on 

an outpatient basis, since probing can be extremely painful. Furthermore there is a 

considerable risk of making a false passage. 

 

,QMHFWLRQ�RI�0HWK\OHQH�%OXH�

�

It has been suggested that peroperative injection of a diluted solution of methylene 

blue into the external opening can be helpful in localizing the internal opening. Many 

surgeons criticize this technique because of the staining of tissues. Dunphy described 

the use of methylene blue as follows; ´,QMHFWLRQ�RI�PHWK\OHQH�EOXH�ZRXOG�EH�DV�VHQVLEOH�DV�WR�

SRXU� LQN� LQ� D� QHZVSDSHU� LQ� RUGHU� WR� IDFLOLWDWH� UHDGLQJµ 20. Injection of hydrogen peroxide 

into the external anal opening would seem to be a good alternative to the injection of 

methylene blue. Hydrogen peroxide does not stain the operative field and can often 

be helpful in identifying the internal anal opening18. 

�

)LVWXORJUDSK\�

�

Until the early nineties, the preoperative classification of perianal fistulas, including 

the localization of their internal opening, was mainly based on inspection, digital 

examination, probing and fistulography. Fistulography used to be the only imaging 

modality, and is still often utilized. It is remarkable that data, regarding the accuracy 

of fistulography are scarce. In a retrospective study, Kuijpers and coworkers showed 

that fistulography accurately predicted the location of the internal opening in only 28 

percent of all patients. The investigation was false-negative and false-positive 
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respectively in 64 and 8 percent of the cases21. Ahlbäck and co-workers utilized a 

specially manufactured balloon-catheter to demarcate the upper and lower boundary 

of the canal. Using this catheter, they were able to localize the internal opening 

correctly in 72 percent of their patients22. In this study, the result was false-negative 

and false-positive respectively in 10 and 18 percent. Weisman23 conducted a 

retrospective study in 27 patients. According to this author, fistulography resulted in 

a correct classification of the fistula in 89 percent of the cases patients. Based on the 

limited data on fistulography, it is impossible to assess the exact role of fistulography 

in preoperative imaging of perianal fistulas. 

 

 

(QGRDQDO�6RQRJUDSK\�

�

Since the introduction of endoanal sonography in the early nineties, this imaging 

modality is used in the preoperative work-up of patients with a perianal fistula with 

increasing frequency. Despite its frequent use, there is still substantial controversy 

concerning the efficacy value of this investigation. Graf and Eberhard performed 

preoperative endoanal sonography in 35 patients, presenting with a perianal fistula24 . 

Peroperatively, an internal opening was found in seventeen subjects. In 9 patients (53 

percent) this opening had been correctly identified by endoanal sonography. 

According to other investigators, the additional value of conventional endoanal 

sonography is not as high as expected. They were able to identify the internal 

opening of the fistula in only 5 to 28 percent of their patients25-27. Regarding the 

classification of perianal fistulas, conventional endoanal sonography seems to be 

more accurate. Deen and colleagues were able to correctly classify the fistula in 94 

percent of their patients. In three other studies, endoanal sonography resulted in 

correct classification of the fistula in about 60 percent of all patients (table 1.1). 
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Based on these data, Choen and co-workers stated that endoanal sonography has no 

added value over digital examination and careful probing29. 

 

$XWKRU� <HDU� 1R��RI�
3DWLHQWV�

&RUUHFW�&ODVVLILFDWLRQ�RI�
WKH�)LVWXOD�����

&RUUHFW�/RFDOL]DWLRQ�
,QWHUQDO�2SHQLQJ�����

Cataldo 26 1993 19 63 28 
Deen 25 1994 18 94 11 
Graf 24 1995 17 not stated 53 
Hussain 28 1996 28 61 43 
Poen 27 1998 19 57 5 
Ratto 94 2000 26 50 54 
7DEOH� ����� &ODVVLILFDWLRQ� RI� SHULDQDO� ILVWXODV� DQG� FRUUHFW� ORFDOL]DWLRQ� RI� WKHLU� LQWHUQDO� RSHQLQJ� XVLQJ�
FRQYHQWLRQDO�HQGRDQDO�VRQRJUDSK\��:,7+287�K\GURJHQ�SHUR[LGH�HQKDQFHPHQW��

 

When utilizing conventional endoanal sonography, it is virtually impossible to 

differentiate between a fistulous tract and scar tissue30. This can be a major problem 

in patients who have undergone prior attempts at surgical repair. 

 

In 1993, Cheong et al. have suggested that the accuracy of preoperative classification, 

using endoanal sonography can be improved by using hydrogen peroxide as a 

contrast medium 31. Their retrospective study in 38 patients revealed that the 

preoperative classification of the fistula corresponded with peroperative findings in 

92 percent of all cases. Furthermore it has been suggested that hydrogen peroxide 

enhanced endoanal sonography is able to accurately depict circumferential branches 

32. Poen and co-workers showed that the location of the internal opening could be 

accurately predicted in only 5 percent of all cases when using conventional endoanal 

sonography.  

 

When hydrogen peroxide was used as a contrast agent, endoanal sonography 

correctly identified the location of the internal opening in 48 percent. Correct 
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classification of the fistula was possible in 98 percent of all cases27. Other authors 

have substantiated the benefit of the addition of hydrogen peroxide (table 1.2).  

 

$XWKRU� <HDU� 1R��RI�
3DWLHQWV�

&RUUHFW�&ODVVLILFDWLRQ�RI�
WKH�)LVWXOD�����

&RUUHFW�/RFDOL]DWLRQ�
,QWHUQDO�2SHQLQJ�����

Poen27 1998 19 95 48 
Joo33 1998 25 76 64 
Navarro34 1998 55 85 96 
Ratto94 2000 26 73 54 
7DEOH������&ODVVLILFDWLRQ�RI�SHULDQDO�ILVWXODV�DQG�FRUUHFW�ORFDOL]DWLRQ�RI�WKHLU�LQWHUQDO�RSHQLQJ�XVLQJ�K\GURJHQ�
SHUR[LGH�HQKDQFHG�HQGRDQDO�VRQRJUDSK\��

 

Hydrogen peroxide enhanced endoanal sonography is quick, the technique is easy 

and the ‘learning curve’ to correct interpretation is relatively short. Furthermore, the 

investigation is relatively cheap and, even though hydrogen peroxide instillation can 

cause a passing sensation of pain, not very burdening to the patient. Unfortunately, 

hydrogen peroxide cannot be used in patients in whom the external opening is 

closed. Based on these findings, it seems likely that hydrogen peroxide enhanced 

endoanal sonography is an important tool in the preoperative assessment of perianal 

fistulas.  

�

0DJQHWLF�5HVRQDQFH�,PDJLQJ��05,��

�

When using magnetic resonance imaging, the complete sphincter complex, including 

the external anal sphincter and fistulous tracts is adequately visualized. Initially, MR 

imaging of perianal fistulas was performed using a body coil or external surface coil. 

The initial report on this technique in 16 patients showed concordance between MRI 

and surgical exploration in 92 percent of the patients35. Van Beers and co-workers 

also found a concordance of 92 percent between conventional MRI and surgery, 
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whereas they only found concordance between digital examination and surgical 

exploration in 67 percent of all cases36.  

 

The introduction of endoanal coils is viewed upon by some as a major advance in 

the imaging of perianal fistulas37. However, there is considerable debate about which 

modality yields superior imaging results. When comparing MRI with endoanal coil to 

MRI with external surface coil, Stoker and co-workers38 showed endoanal coils to be 

superior (accuracy 86 percent versus 43 percent). Halligan and colleagues, however, 

compared these two different kinds of MR imaging and found the use of the external 

surface coil to be superior. In 30 patients, he found concordance between MRI and 

surgery in 96 percent of all cases when using the external surface coil, whereas 

concordance was only 68 percent when using the endoanal coil39. Unfortunately, the 

results of this comparative study are influenced by differences in imaging sequences 

for both coils as the more sensitive sequence (fat suppression technique) was only 

used for body coil37. Since the results of the study by Stoker and coworkers were 

reproduced by DeSouza and colleagues44, it would seem that magnetic resonance 

imaging, using an endoanal coil is the superior technique in preoperative imaging of 

perianal fistulas.  

 

In most studies, surgical exploration is considered to be the ‘golden standard’. 

Several authors have suggested that surgical exploration is actually less accurate than 

MR Imaging40-43. Barker and coworkers showed that 9 percent of all fistulas do not 

heal, because fistulous tracts that were identified by endoanal MRI were not 

recognized during surgery. Until now, four studies have compared preoperative 

imaging using conventional endoanal sonography to preoperative imaging using 

either body coil MRI43,45 or endoanal MRI28,46. Three of these four studies clearly 

show that imaging of perianal fistulas gives rise to a correct classification significantly 
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more often using MRI than when using conventional endoanal ultrasound (table 1.3). 

Only Orsoni and coworkers found that EUS was a more sensitive modality for 

imaging of perianal fistulas than endoanal MRI. It has to be mentioned however, that 

all his 22 patients had fistulas due to Crohn’s disease. Furthermore, the results 

reported by Orsoni are disputed by some workers because in their opinion the MRI 

technique utilized by Orsoni was suboptimal47. 

 

$XWKRU� <HDU� 6HQVLWLYLW\�(86� 6HQVLWLYLW\�05,�

Lunniss 43 1994 65 89 
Hussain 28 1996 61 85 
Maier 45 2001 60 85  
7DEOH������$FFXUDF\��6HQVLWLYLW\��IRU�SUHRSHUDWLYH�FRUUHFW�FODVVLILFDWLRQ�LQ�VWXGLHV�GLUHFWO\��
FRPSDULQJ�8OWUDVRXQG�WR�05,��

 

Unfortunately, no prospective trials have been conducted, comparing hydrogen 

peroxide enhanced endoanal ultrasound and MRI. Magnetic Resonance Imaging is a 

relatively expensive investigation. Expensive equipment is necessary and the 

investigation may take up to one hour. Furthermore, patients with metal implants or 

pacemakers cannot undergo MR imaging. Patients who have a tendency to 

claustrophobia also have to be excluded from this type of investigation. 

 

$VVHVVPHQW�RI�IHFDO�FRQWLQHQFH�

�

Fecal incontinence is also referred to as leakage, seeping, anal incontinence and 

incontinentia alvi. The latter is the official Latin denomination meaning that the 

abdomen is uncontrollable. The following definition of fecal incontinence is 

generally accepted; fecal incontinence is the impaired ability to control gas or stool48.  
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One of the reasons for the wide variety in reported functional outcomes after surgery 

for perianal fistulas is the inability to accurately characterize and assess fecal 

continence. Therefore a precise system of scoring and grading fecal continence is 

extremely important in surgery for perianal fistulas. Such a system allows an 

assessment of fecal continence before and after the operation, as well as comparisons 

to be made between different series. Parks49 was one of the first to describe such a 

system (table 1.4).  

 

*UDGH� �

Parks I Fully continent 
Parks II Soiling or incontinence for gas 
Parks III Incontinence for liquid stool 
Parks IV Incontinence for solid stool 
7DEOH������*UDGLQJ�RI�IHFDO�LQFRQWLQHQFH�DFFRUGLQJ�WR�3DUNV�

���
��

 

Because this system is so simple, it is the one most frequently utilized. Unfortunately, 

this system does not take into account the frequency of symptoms. Because of this, 

other systems have been proposed50-53. Unfortunately, apart from the system devised 

by Parks49, none of these systems is widely accepted.  

 

Recently, several new grading systems have been introduced54,55. Both these systems 

attempt to quantify the severity of fecal incontinence by awarding a score based on 

the type of incontinence and the frequency at which it occurs. The Vaizey score has 

been shown to correlate very well with clinical assessment. The Rockwood score 

however was shown to have an excellent correlation with various quality of life 

measures56. The system produced by Rockwood uses two basic components; the 

type of incontinence (gas, mucus, liquid or solid) and the frequency of occurrence. 

To ascertain the weighting scores, 34 patients were asked to complete a 20-cell 

matrix, similar to the one shown in table 4 and instructed to rank the severity of the 
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items relative to each other, assigning a “1” to the most severe cell and a “20” to the 

least severe cell. In this manner, a type x frequency matrix showing separate severity 

scores was developed (table 1.5).  

 

� ��RU�PRUH�
WLPHV�SHU�
GD\�

2QFH�SHU�
GD\�

��RU�PRUH�
WLPHV�SHU�
ZHHN�

2QFH�SHU�
ZHHN�

��WR���
WLPHV�SHU�
ZHHN�

QHYHU�

Gas 12 11 8 6 4 0 
Mucus  12 10 7 5 3 0 
Liquid 19 17 13 10 8 0 
Solid 18 16 13 10 8 0 
7DEOH������*UDGLQJ�RI�IHFDO�LQFRQWLQHQFH�DFFRUGLQJ�WR�5RFNZRRG�
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This system has been validated55-57 and seems to find wide appraisal. A major 

advantage of the Rockwood fecal incontinence severity index over the Vaizey score 

is that it uses validated weighting scores, that are based on patients input, whereas 

the Vaizey score utilizes randomly assigned scores (“1”, “2”, “3” and “4” in order of 

increasing severity). Furthermore, the Vaizey score does not incorporate soiling, 

which is often a major complaint, especially in patients who have undergone surgery 

for perianal fistulas. Therefore, at the moment, the Rockwood fecal incontinence 

severity index seems to be the incontinence scoring system of choice. 
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6HWRQ�WHFKQLTXH�

 

The use of a seton in the treatment of perianal fistulas was first described by 

Hippocrates and is still an important tool in the management of perianal fistulas. Setons 

are used in the treatment of perianal fistulas in many different ways and in many 
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different forms. Materials that are reported to date are silk, nylon, polyester, rubber, 

silicone, plastic, wire and even herbal medicated thread58. 

 

&XWWLQJ�VHWRQ�

After initial loose placement, the seton can be tightened at two- to four- week intervals. 

Gradual pressure necrosis will result in slow, yet controlled division of the enclosed anal 

sphincters. This type of seton is usually referred to as the ‘cutting seton’. As the muscle 

is transected, a wake of residual fibrosis, adjacent to the sphincter muscles, ensures that 

minimal separation of the cut muscle occurs58,59. According to Corman this method is 

analogous to a wire cutting slowly through an ice cube60. The ice remains intact once the 

wire has passed through. Despite this theoretical advantage, it is unknown whether the 

remaining defect after the use of a cutting seton is smaller than the defect after common 

fistulotomy or not. Of the different seton techniques, the cutting seton is most often 

utilized in treatment for perianal fistula.  

 

$XWKRU� <HDU� 1R��RI�3WV�� ,PSDLUHG�&RQWLQHQFH�����

Christensen62 1986 21 62 
Eitan63 1990 21 15 
Williams64 1991 13 54 
Graf65 1995 29 44 
McCourtney66 1996 27 19 
Walfisch61 1997 20 0 
Hämäläinen67 1997 35 63 
Garcia68 1998 12 67 
7DEOH����D��,QFLGHQFH�RI�LPSDLUHG�FRQWLQHQFH�DIWHU�FXWWLQJ�VHWRQ�WUHDWPHQW�IRU�WUDQVVSKLQFWHULF�ILVWXODV��

 

There is a wide variation in the reported incidence of impaired continence after 

treatment with a cutting seton. Some authors find no continence impairment 

whatsoever61. Most authors however report a considerably higher (and more realistic?) 
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incidence of minor continence disorders, such as soiling, incontinence for gas or liquid 

stool between 15 and 67 percent62-68 (table 1.6a). Another disadvantage of this technique 

is that it is very painful and takes a relatively long time to achieve total healing. 

�

6WDJHG�VHWRQ�ILVWXORWRP\�

A seton can also be used prior to a fistulotomy at a second stage, 6-8 weeks after initial 

loose placement of the seton. During this period, the seton can act as a drain. 

Furthermore it will stimulate local fibrosis, so that when the fistulotomy is completed, 

the sphincter muscles will not be separated widely. This technique is said to be far less 

painful than the classic cutting seton technique. Furthermore the sphincter muscle is 

divided in a more controlled way than with the cutting seton technique. It remains 

unclear whether or not staged seton fistulotomy is preferable to the cutting seton 

technique or not. In a study performed by Van Tets69, 58 percent of all patients 

encountered impaired continence. Pearl and coworkers70 find significantly better 

functional results after the use of the staged seton fistulotomy  (Table 1.6b).  

 
$XWKRU� <HDU� 1R��RI�3WV�� ,PSDLUPHQW�RI�&RQWLQHQFH�����

Pearl67 1993 65 3 
Van Tets69 1995 16 50 
Garcia68 1998 47 66 
7DEOH����E��,QFLGHQFH�RI�LPSDLUHG�FRQWLQHQFH�DIWHU�VWDJHG�VHWRQ�ILVWXORWRP\�RI�WUDQVVSKLQFWHULF�ILVWXODV��

 

They report an incidence of impaired continence of only 3 percent. In a retrospective 

study, comparing the staged seton fistulotomy to the classic cutting seton technique in 

59 patients, Garcia-Aguilar and colleagues  find that there is no difference between the 

functional results the recurrence rates of these techniques68. Furthermore they report 

that both techniques have a healing rate of 92 percent68. 
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'UDLQDJH�VHWRQ��,QGZHOOLQJ�VHWRQ��

A seton can also be used for long-term drainage (in order to prevent acute perianal 

abscess formation). This type of seton is most often referred to as an ‘indwelling seton’ 

or ‘long term drainage seton’. This technique is most often utilized in patients with 

chronic sepsis secondary to perianal Crohn’s disease. However, some surgeons utilize 

this technique in high transsphincteric fistulas of cryptoglandular origin as well. 

 

)LEULQ�JOXH�WUHDWPHQW�

�

The use of fibrin glue for the treatment of perianal and rectovaginal fistulas was 

introduced in 1991 by Hjörtrup and co-workers from Denmark71. They used 

commercially available fibrin glue in 23 patients with a perianal fistula or persistent 

perineal sinus after proctectomy. Their success rate was 74 percent. Aitola attempted 

to reproduce these results in 10 patients with perianal fistulas72. The fistula healed in 

only one of these 10 patients. In the United States, several investigators treated 

perianal fistulas with fibrin glue, but since commercially available fibrin glue was not 

approved by the Food and Drugs Administration, they had to revert to autologous 

fibrin glue. The healing rates of the treatment with autologous fibrin glue seemed to 

be encouraging, varying between 60 and 80 percent73,74. In a later study, Cintron and 

co-workers showed that there was no significant difference between the healing rates 

after using commercially available fibrin glue (Tissucol; Baxter Healthcare 

Corporation) and autologous fibrin glue75. In this study, 79 patients were treated with 

fibrin glue. All patients underwent examination under anesthesia in the operating 

room, with an attempt to identify internal and external openings. The fistulous tract 

was then thoroughly curetted, using a blunt curette or a gauze strip, which was 

threaded through the tract. Fibrin glue was then injected into the external opening 

until it was seen coming from the internal opening. Using this technique; they 
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reported a moderate overall healing rate of 62 percent75. How much of the success in 

this study was due to the thorough curettage and how much of the success was due 

to the injection of fibrin glue is unclear. The use of fibrin glue seems to offer a 

unique treatment modality, because sphincter muscles are not damaged, nor are 

anatomical planes divided. Fibrin glue injection obliterates the fistulous tract without 

cutting open or cutting out the fistula itself. There does not seem to be a risk of 

postoperative impaired continence. Therefore, even if the fistula persists the patient 

is left no worse than before. However, the reported success rates seem to be 

moderate and vary considerably. This type of treatment can definitely be worthwhile 

if acceptable healing rates can be obtained. Possibly, it can even be performed in an 

outpatient situation. However, further investigations of the added benefit of this 

technique over curettage alone are called for. 

�

)LVWXORWRP\�DQG�)LVWXOHFWRP\�

 

The classical treatment of perianal fistulas is to either lay the fistula open 

(fistulotomy) or to excise it (fistulectomy). In the past century, considerable debate 

existed as to whether the lay-open technique or excision of the fistula was the most 

appropriate treatment for perianal fistulas. Nowadays, fistulotomy is recommended 

by most authors. Complete excision of the fistulous tract, with removal of adjacent 

scar tissue results in a larger wound and a larger separation of the ends of the 

sphincter muscles. Subsequently, healing time is longer and the chance of impaired 

continence is greater. Kronberg performed a randomized trial comparing these two 

techniques in 37 patients76. He concluded that healing times were considerably 

shorter in the group of patients undergoing fistulotomy. Furthermore the incidence 

of impaired continence was lower in this group, whereas the recurrence rates were 

similar. Kronberg concluded the fistulotomy to be superior to fistulectomy76.  
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Almost all fistulas can be cured by fistulotomy, with a low recurrence rate. Initially, it 

was stated that fecal continence could be preserved, as long as the puborectalis 

muscle remained intact11. However, over time, it has become clear that division of a 

substantial part of the external anal sphincter can lead to impaired continence. Only 

the fistulous tract can only be laid open without subsequent risk of incontinence for 

solid stool in patients with an intersphincteric fistula. During fistulotomy, only the 

distal part of the internal anal sphincter is divided, whereas the external anal 

sphincter remains intact. Although incontinence for solid stool is rare, the reported 

incidence of minor continence disorders such as soiling, incontinence for gas or liquid 

stool varies between 8 and 50 percent77-80 (table 1.7a).  

�

$XWKRU� <HDU� 1R��RI�3WV�� ,PSDLUPHQW�RI�&RQWLQHQFH�����

Belliveau77 1983 12 8 
Lunniss78 1994 22 50 
Van Tets79 1994 86 13 
Garcia80 1996 180 39 
7DEOH����D��,QFLGHQFH�RI�LPSDLUHG�FRQWLQHQFH�DIWHU�ILVWXORWRP\�RI�LQWHUVSKLQFWHULF�ILVWXODV��

 

$XWKRU� <HDU� 1R��RI�3WV�� ,PSDLUPHQW�RI�&RQWLQHQFH�����

Belliveau77 1983 18 33 
Lunniss78 1994 15 53 
Van Tets79 1994 166 31 
Garcia80 1996 108 54 
7DEOH����E��,QFLGHQFH�RI�LPSDLUHG�FRQWLQHQFH�DIWHU�ILVWXORWRP\�RI�WUDQVVSKLQFWHULF�ILVWXODV��

 

When performing a fistulotomy for a (low) transsphincteric fistula, damage to the 

external anal sphincter is unavoidable. Consequently, the reported incidences are 

generally higher than those reported after fistulotomy for intersphincteric fistula and 

vary between 30 and 50 percent77-80 (table 1.7b).  

�
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VXUJLFDO�WHFKQLTXH�

Fistulotomy can be performed in 

lithotomy position or with the patient in 

the prone jack-knife position (figure 

1.3). Nowadays, most colorectal sur-

geons prefer prone jack-knife position, 

since it provides better access, improved 

hemostasis and a more comfortable 

position for the surgeon. Since 

identification of the internal opening of the fistula is crucial, adequate exposure by 

means of an anal retractor is indispensable. The fistulous tract is then identified using 

a Lockhart-Mummery probe, which is inserted through the fistulous tract. Using a 

diathermy device, all the tissue proximal to the probe (including the distal part of the 

internal and/ or external anal sphincter) is then divided. By dividing the distal part of 

the internal and/ or the external anal sphincter, the infected glandular tissue can be 

reached and curetted and the intersphincteric abscess can be adequately drained. The 

roof of the fistula is then curetted. 

�

7UDQVDQDO�DGYDQFHPHQW�IODS�UHSDLU�

�

Noble81 first described the use of advancement flaps for surgical repair of rectovaginal 

fistulas. Ten years later Elting82 applied this technique to the treatment of trans-

sphincteric fistulas. In his paper he outlined the following principles: “separation of the 

fistulous tract from the communication with the bowel and adequate closure of that 

communication with removal of all the diseased tissue in the rectum”. In 1948 Laird83 

described a flap of mucosa, submucosa and some fibers of the internal anal sphincter. 

 
ILJXUH������SURQH�MDFN�NQLIH�SRVLWLRQ��
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In recent years the transanal advancement flap repair has been advocated as an 

attractive alternative for patients with transsphincteric perianal fistulas. It has been 

stated that this procedure is advantageous because it enables the healing of almost all 

fistulas without sphincter damage and without continence disturbance. Initially, the 

reported healing rates varied between 84 and 100 percent84-88 (table 1.8).  

 
$XWKRU� <HDU� 1R��RI�

3DWLHQWV�
+HDOLQJ�UDWH����� ,PSDLUPHQW�RI�

FRQWLQHQFH�����

Oh 84 1982 15 84 not stated 
Aguilar 85 1985 151 98 10 
Wedell 86 1987 27 100 0 
Kodner 87 1993 31 87 not stated 
Ozuner 88 1996 19 68 not stated 
7DEOH������6XFFHVV�UDWH�DQG�LQFLGHQFH�RI�LPSDLUHG�FRQWLQHQFH�DIWHU�WUDQVDQDO�DGYDQFHPHQW�IODS�UHSDLU��

 

Recently, however, less favorable results have been reported in patients with a 

transsphincteric fistula of cryptoglandular origin88. It is still unclear which factors affect 

the outcome of transanal advancement flap repair. The surgical technique for this 

procedure is described in detail in chapter 3. 

�

$QRFXWDQHRXV�DGYDQFHPHQW�IODS�UHSDLU�

�

A few years ago, anocutaneous advancement flaps were introduced in the treatment of 

transsphincteric perianal fistulas by Del Pino and Coworkers89. They reported a small 

number of patients with promising results. According to these authors, this procedure 

does not result in anatomic alteration of the anal canal, so all other operative choices are 

still feasible. The results, reported so far, seem to be comparable with those obtained 

after transanal mucosal advancement flap repair90-93 (Table 1.9).  
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$XWKRU� <HDU� 1R��RI�

3DWLHQWV�
+HDOLQJ�UDWH����� ,PSDLUPHQW�RI�

FRQWLQHQFH�����

Del Pino89 1996 8 88 not stated 
Kohler90 1996 21 90 0 
Robertson91 1998 14 78 7 
Jun92 1993 40 95 none 
Nelson93 2000 53 74 not stated 
7DEOH������6XFFHVV�UDWH�DQG�LQFLGHQFH�RI�LPSDLUHG�FRQWLQHQFH�DIWHU�DQRFXWDQHRXV�DGYDQFHPHQW�IODS�UHSDLU��

 

The anocutaneous advancement flap repair can be performed without deep intra-anal 

dissection. This might be a major advantage, resulting in less sphincter damage. 

Robertson and Mangione performed an anocutaneous advancement flap in 14 

patients91. Only one patient experienced a diminished continence for gas after the 

procedure. The surgical technique for this procedure is described in detail in chapter 4. 
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�

This thesis is aimed at evaluating the outcome of different surgical procedures in the 

treatment of transsphincteric perianal fistulas. In addition, the efficacy of one of 

these techniques in the management of fistulas that extend into the vagina was also 

investigated. Another purpose of this thesis was to study the role of endoanal 

magnetic resonance imaging (MRI) and hydrogen peroxide enhanced endoanal 

sonography in the preoperative evaluation of perianal fistulas. Prior to surgical 

treatment of a perianal fistula, it is important to acquire detailed information about 

the course of the fistulous tract, the exact location of the internal opening and the 

existence of circumferential extensions. This information can be obtained by 

performing endoanal MRI. However, if the same information can be obtained by 

performing hydrogen peroxide-enhanced endoanal sonography this would be 

preferable because of the limited costs and burden to the patient. These two imaging 

modalities are compared, in order to investigate their relative value. 

 

Until recently, fistulotomy was the ‘golden standard’ in the treatment of perianal 

fistulas. This procedure is associated with a relatively high incidence of impaired 

continence. The transanal advancement flap repair was introduced as a ‘sphincter 

preserving’ alternative. The clinical outcome after this operation, with special 

emphasis on the impact of this procedure on fecal continence is investigated. 

Furthermore, a study aimed at identifying variables affecting the outcome of 

transanal advancement flap repair for perianal fistulas was performed. Initially, quite 

promising results were reported, with healing rates up to 100 percent, even in patients 

with Crohn’s disease. Recently less favorable results have been reported  especially in 

patients who had undergone two or more previous repairs. Furthermore it has been 
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reported that continence deteriorates in quite a number of patients after transanal 

mucosal advancement flap repair. It has been suggested that the anocutaneous 

advancement flap repair is a viable alternative. The clinical outcome after this 

procedure and its impact on fecal continence are investigated.  

 

Since the external anal sphincter is not divided in transanal advancement flap repair, 

the relatively high incidence of impaired continence after this procedure is surprising. 

It has been suggested that this impaired continence is caused by overstretching the 

fibers of the anal sphincter complex, due to the use of a Parks’ anal retractor. An 

investigation, whether the use of other instruments (such as the more modern Scott 

retractor) can diminish this deteriorating effect, is conducted. 

 

Rectovaginal fistulas are a difficult surgical problem. Initially, transanal advancement 

flap repair of these fistulas seemed to yield good results. However, later on, less 

favorable results were reported. Our attempt to improve the healing rate after 

transanal advancement flap repair by performing an additional labial fat flap 

transposition is described.�

�
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The questions this thesis attempts to answer are: 

 

• Is the preoperative evaluation of perianal fistulas with hydrogen peroxide 

enhanced endoanal sonography comparable to the evaluation with endoanal 

magnetic resonance imaging? 

• What is the healing rate after transanal mucosal advancement flap repair? 

• What is the incidence of impaired continence after transanal mucosal 

advancement flap repair? 

• Is it possible to identify variables affecting the outcome of transanal mucosal 

advancement flap repair? 

• What is the healing rate after anocutaneous advancement flap repair? 

• What is the incidence of impaired continence after anocutaneous ad-

vancement flap repair? 

• Is it possible to reduce the incidence of impaired fecal continence after 

transanal advancement flap repair by using a different type of anal retractor? 

• What is the healing rate after transanal mucosal advancement flap repair of 

rectovaginal fistulas? 

• Is it possible to improve the outcome after transanal mucosal advancement 

flap repair of rectovaginal fistulas by addition of a labial fat flap? 
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