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Abstract:
Objectives: To evaluate the rules for anal fistulas with scrotal extension, in particular, whether a high
transsphincteric or suprasphincteric fistula, of which internal openings are usually located posteriorly, would
extend into the scrotum. Methods: We retrospectively analyzed 446 consecutive male patients who underwent definitive anal fistula surgery. We compared fistulas with scrotal extension according to the location of
the internal opening and divided them into anterior and posterior groups. Results: Forty-six (82.1%) of the
56 anal fistulas with scrotal extension had anterior internal openings. After excluding recurrent fistulas, 42
(87.5%) of the 48 anal fistulas with scrotal extension had anterior internal openings. The relative risk of
scrotal extension in the anterior group was 14.22 times higher than that in the posterior group (95% CI:
7.43-27.21; p<0.0001). After excluding recurrent fistulas, this relative risk rose to 18.67 (95% CI: 8.1842.58), (p<0.0001). Conclusions: Anal fistulas with scrotal extension are mostly low transsphincteric or intersphincteric with anterior internal openings. High transsphincteric or suprasphincteric fistulas rarely extend
into the scrotum, except in recurrent cases.
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Introduction
In some cases of men with anal fistulas, the fistula can
extend into the scrotum, in which case the scrotum is usually painful and presents swelling, redness, and pus discharge from the external opening (secondary orifice) of the
fistula. Although at first glance, such a presentation may be
confused with acute scrotum diseases, examination by careful palpation reveals the anal fistulous tract between the external opening into the scrotum and the internal opening
(primary orifice) into the anal canal.
Goodsall’s rule for predicting the trajectory of anal fistulas is popular; however, the long-tract anterior fistula, which
may also include fistulas with scrotal extension, is an exception of this rule1,2). To the best of our knowledge, the rules
applicable to anal fistulas with scrotal extension and the
suitable operative treatment are yet to be described in detail.
Therefore, we investigated patients having anal fistulas with
Corresponding author: Yoshiro Araki, rakuwadr1193@rakuwadr.com
Received: October 7, 2016, Accepted: January 4, 2017
Copyright Ⓒ 2017 The Japan Society of Coloproctology

22

scrotal extension who underwent definitive surgery at Rakuwakai Otowa Hospital.

Patients and Methods
Classification of anal fistulas
We defined the scrotal extension of the anal fistula as the
presence of an external opening of the anal fistula on the
wrinkled scrotal skin surface. If the external opening of the
anal fistula was in the borderline area between the scrotum
and perineal skin, we considered it as scrotal extension as
well. In this study, we classified anal fistulas according to
Parks’ classification, which includes intersphincteric,
transsphincteric, suprasphincteric, and extrasphincteric fistulas3). Transsphincteric fistulas were further classified into low
and high transsphincteric fistulas. We classified transsphincteric fistulas that slightly penetrated the superficial external

dx.doi.org/10.23922/jarc.2016-005

Fig. 1. Schema of two groups of anal fistulas with scrotal extension.
The fistula in the anterior group (black arrowhead) has an anterior
internal opening and an external opening on the scrotum (white arrow). The fistula in the posterior group (white arrowhead) has a
posterior internal opening, a primary abscess in the posterior deep
space (black arrow), and an external opening on the scrotum (white
arrow). IAS: internal anal sphincter, EAS: external anal sphincter,
LA: levator ani

anal sphincter as low and those that penetrated the deep external anal sphincter as high. It was previously reported that
high transsphincteric and suprasphincteric anal fistulas usually have a posterior internal opening and a primary abscess
in the posterior deep space4,5). In contrast, intersphincteric
and low transsphincteric anal fistulas may have an internal
opening and primary abscess in any direction, including anterior and lateral positions. The locations of the internal
openings were expressed in clock positions; openings at the
10, 11, 12, 1, and 2 o’clock positions were classified as anterior, and those at the 3, 4, 5, 6, 7, 8, and 9 o’clock positions were classified as posterior (Fig. 1). If the internal position was located between o’clock positions, e.g., 1.5
o’clock, the location was expressed as a more lateral o’clock
position, e.g., 2 o’clock.
Patients
A total of 446 consecutive Japanese male patients with
anal fistulas who underwent definitive anal fistula surgery at
our hospital between January 2010 and December 2015
were included in this study. Patients with Crohn’s disease,
ulcerative colitis or Fournier’s gangrene were excluded. Patients treated at the outpatient unit who had subcutaneous
anal fistulas were also excluded. Patients who underwent definitive anal fistula surgery before referral to our hospital
were considered as having recurrent fistula. These included
patients whose fistula was previously confirmed as healed
and who subsequently developed the same fistula as well as
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those for whom their original fistula did not completely heal
before requiring a second surgery. Treatment with a simple
drainage incision or drainage seton insertion was not considered as a previous anal fistula surgery. We retrospectively reviewed patient medical records, including operation records
and magnetic resonance imaging (MRI) findings. The scrotal
extension of the anal fistula was confirmed by the physical
examination results reported in medical and surgical records.
If anal fistulas were suspected to be complicated intersphincteric, transsphincteric, or suprasphincteric fistulas,
MRI examination was performed preoperatively, according
to our previously reported protocol5). We further analyzed a
subgroup of 46 patients with intersphincteric and low
transsphincteric fistulas that had anterior internal openings
with scrotal extension. Each patient was followed up for at
least 1 year after healing of their fistula was confirmed.
Postoperative incontinence was assessed using patient interview, and the Wexner score was used to further assess patients who reported incontinence. Patients who scored
greater than 10 points according to the Wexner score were
classified as having major incontinence.
Surgical procedures
Two surgeons performed all operations, with patients in
the prone jackknife position and under general anesthesia. If
the fistulous tract in the scrotum was not excessively long
(approximately less than 4 cm), minimal seton surgery was
performed, as described by Tokunaga et al6). If the fistulous
tract was long, then modified seton surgery was performed,
during which the fistula was separated into two or more
shorter sections7). For high transsphincteric and suprasphincteric anal fistulas, modified seton surgery was performed
with MRI assistance5). In each surgery, disinfected rubber
bands were used as both cutting and drainage setons. Most
patients were discharged the day after the operation. The
cutting seton band, inserted into the internal opening
through the fistulous tract, was tightened every 2 weeks in
the outpatient unit until the fistula was transected. The
drainage seton bands were removed 2 or 4 weeks after the
operation. The healing of the anal fistula was confirmed by
the complete epithelialization of the wound after the fistula
was transected by the cutting seton.

Statistical analysis
The relative risk (RR) and 95% confidence interval (CI)
for scrotal extension were calculated. Statistical analysis was
performed using a chi-squared test, and p<0.01 was considered statistically significant.
Informed consent was obtained from all study participants. This retrospective study was approved by the institutional review board of our hospital.

Results
The clinical characteristics of the patients are summarized
23
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Table 1.
a. Clinical Characteristics of Patients Having Anal Fistulas with Scrotal Extension. Data are presented as number of patients, except where indicated.
Characteristic

N=56

Sex
Age (year), median (range)
Comorbidities
Diabetes mellitus
Psychiatric disease
Hypertension
Obesity
Malignancy
Chronic renal failure
Disease duration (month), mean ± SD
Side of scrotum with anal fistula
Right
Left
Midline
Bilateral
Recurrent fistulas
Yes
No
MRI examination
Yes
No
Multiple fistulas
Yes
No

All male
38 (13-80)
2
2
9
2
2
1
54 ± 70
11
41
1
3
8
48
44
12
21
35

MRI, magnetic resonance image; SD, standard deviation
b. Characteristics of Fistulas with Scrotal Extension Based on Parks’ Classification and Location of the Internal Opening (o’clock). Two patients with multiple fistulas in which fistulas extended bilaterally were listed twice.
Location of the internal opening (o’clock)
Parks’ classification

6

7

8

9

10

11

12

1

2

3

4

5

Total

Intersphincteric
Low transsphincteric
High transsphincteric
Suprasphincteric

0
0
6
2

0
0
1
0

0
0
0
0

0
0
0
0

1
4
0
0

1
2
0
0

0
5
0
0

4
17
0
0

2
12
0
0

0
1
0
0

0
0
0
0

0
0
0
0

8
41
7
2

Total

8

1

0

0

5

3

5

21

14

1

0

0

58

in Table 1a. Of the 446 patients who underwent definitive
surgery for anal fistulas in the 6-year period between January 2010 and December 2015 at our hospital, 56 patients
had anal fistulas with scrotal extension. All patients were
male with a median age of 38 (range 13-80) years. Two patients had diabetes mellitus. The mean [± standard deviation (SD)] duration of anal fistulas was 54±70 months.
Eight patients (14.3%) had undergone previous definitive
anal fistula surgery rather than simple drainage and were
thus considered as having recurrent fistulas. There was a
left-side predominance of scrotal involvement, with the side
of the scrotum involved with the anal fistula as follows:
right, 11 patients; left, 41 patients; midline, one patient; and
bilateral, three patients. Twenty-one patients had multiple
24

anal fistulas. Preoperative MRI examinations were performed in 44 patients (78.6%; an example of MRI from one
such patient is shown in Fig. 2).
The characteristics of fistulas with scrotal extension, including their Parks’ classification and the location of the internal opening, are summarized in Table 1b. Two patients
presented with multiple fistulas in which both fistulas extended independently and bilaterally. These cases were listed
twice.
Forty-six (82.1%) of the 56 anal fistulas with scrotal extension had anterior internal openings (10 to 2 o’clock positions, (Table 1b, 2a), and all but one of the intersphincteric
and low transsphincteric fistulas had anterior internal openings. In contrast, all high transsphincteric and suprasphinc-
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Table 2.
a. Comparison of Two Groups in which All 446 Patients were Divided
according to the Location of the Internal Opening.

We analyzed whether fistulas extended into the scrotum. In two
patients with multiple fistulas, the fistulas extended bilaterally and
independently. However, because multiple fistulas fell within the
same Parks’ classification (low transsphincteric) and internal
opening category (anterior), they were listed only once.
Scrotal extension

Fig. 2. Example of an axial T2-weighted magnetic resonance image of a low transsphincteric anal fistula extending into the scrotum.
Two low transsphincteric anal fistulas with anterior internal openings at 10 and 2 o’clock positions are visible on this image. The
anal fistula at 2 o’clock position extends into the left scrotum (arrow).

teric fistulas had posterior internal openings in the 6 to 7
o’clock positions. Four patients had recurrent fistulas classified as intersphincteric and low transsphincteric fistulas.
Other four patients had recurrent fistulas classified as high
transsphincteric and suprasphincteric fistulas. After excluding the eight patients with recurrent fistulas, 42 (87.5%) of
the 48 anal fistulas with scrotal extension had anterior internal openings (Table 2b).
Considering the results in Table 1b, we divided all 446
patients who underwent definitive anal fistula surgery between January 2010 and December 2015 at our hospital according to whether they had anterior or posterior internal
openings (109 and 337 patients, respectively). In the anterior
group, 46 patients (42.2%) had anal fistulas with scrotal extension. In contrast, in the posterior group, only 10 patients
(2.97%) had fistulas with scrotal extension. The RR of scrotal extension in the anterior group was 14.22 times higher
than that in the posterior group (95% CI: 7.43-27.21). In the
anterior group, the scrotal extension of anal fistulas was statistically significant (p<0.0001; Table 2a). We also investigated the 374 patients who remained after excluding 72 patients with recurrent fistulas. In the anterior group, 42 patients (41.2%) had fistulas with scrotal extension. In contrast, in the posterior group, six patients (2.21%) had fistulas
with scrotal extension. The RR of scrotal extension in the
anterior group was 18.67 times higher than that in the posterior group (95% CI: 8.18-42.58). In the anterior group, the
increased likelihood of scrotal extension of anal fistulas was
statistically significant (p<0.0001; Table 2b).
In all 446 patients, all high transsphincteric and suprasphincteric fistulas had posterior internal openings (data not
shown). Therefore, we concluded that anal fistulas with
scrotal extension must be mostly intersphincteric or low

Internal opening

Yes

No

Total

RR

Anterior group
Posterior group
Total

46
10
56

63
327
390

109
337
446

14.22

95% CI

p

7.43-27.21 <0.0001

b. Comparison of Two Groups in which 374 Patients, after Excluding 72 Patients with Recurrent Fistulas, were Divided according to the Location of the Internal Opening.
Scrotal extension
Internal opening

Yes

No

Total

RR

Anterior group
Posterior group
Total

42
6
48

60
266
326

102
272
374

18.67

95% CI

p

8.18-42.58 <0.0001

RR, relative risk; CI, confidence interval

transsphincteric, with anterior internal openings.
We further investigated the 46 patients of intersphincteric
and low transsphincteric fistulas with anterior internal openings and scrotal extension (Table 3). Patients had a median
age of 38 (range: 18-66) years and a mean disease duration
of 57±73 (mean ± SD) months. Four patients (8.70%) had
previously undergone definitive anal fistula surgery and were
considered to have recurrent fistulas. The side of the scrotum involved with the anal fistula was as follows: right,
eight patients; left, 34 patients; midline, one patient; and bilateral, three patients. As with all types of fistulas, intersphincteric and low transsphincteric fistulas predominantly
involved the left side of the scrotum. Preoperative MRI examination was performed in 35 patients (76.1%; see Fig. 2
for an example). The number of patients within each subgroup according to Parks’ classification were as follows:
simple intersphincteric fistulas, six; intersphincteric fistulas
with a high blind track, two; and low transsphincteric fistulas, 38. The locations of the internal openings are summarized in Table 1b. The median location of the anterior internal opening was the 1 o’clock position. Twenty-six patients
had single fistulas, and 20 patients had multiple fistulas, the
latter of which included two patients having double fistulas
with independent scrotal extensions. Five patients underwent
minimal seton surgery, and 41 patients underwent modified
seton surgery with fistula division (Fig. 3). The median
number of drainage seton bands used was two (range: 0-5),
and the median number seton adjustments was three (range:
2-11). The median time at which the drainage seton bands
were removed was the second seton adjustment (range: 1-5).
25
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Table 3. Characteristics of Patients Having Intersphincteric and
Low Transsphincteric Fistulas with Anterior Internal Openings
and Scrotal Extension.
Two patients with multiple fistulas in whom fistulas extended
bilaterally and independently were listed only once, except for the
median location of the internal opening.
Characteristic

N=46

Sex
Age (years), median (range)
Disease duration (months), mean ± SD
Side of scrotum with fistula
Right
Left
Midline
Bilateral
Parks’ classification
Simple intersphincteric
Intersphincteric with a high blind track
Low transsphincteric
Internal opening (o’clock), median (range)
Recurrent fistula
Yes
No
MRI examination
Yes
No
Multiple fistulas
Yes
No
Surgery
Minimal seton
Modified seton with fistula division
Median number of times of seton adjustment
Median number of drainage setons used
Median time of assessments at the time of drainage
seton removal
Prognosis of anal fistulas
Cured
Uncured
Continence
Acceptable (0-10 in Wexner score)
Poor (11-20 in Wexner score)
Duration from operation to healing (days), mean ± SD

All male
38 (18-66)
57 ± 73
8
34
1
3
6
2
38
1 (10-2)
4
42
35
11
20
26
5
41
3 (2-11)
2 (0-5)
2 (1-5)

46
0
46
0
152 ± 79

Although a few patients experienced delayed wound healing
and required insertion of additional drainage setons under
local anesthesia, all fistulas were eventually cured. No patient experienced major postoperative incontinence. The
mean time from surgery to confirmation of wound healing
was 152±79 (mean ± SD) days.
We examined surgical specimens from the dissected anal
fistula of each of the two patients of the anterior group with
scrotal extension. Histopathological analysis showed that the
fistulous tract located between the external sphincter and
scrotum ran in the Colles’ fascia layer, but not in the subcutaneous fat (Fig. 4).
26

Fig. 3. Example of a modified seton surgery with fistula division.
Low transsphincteric anal fistula with internal opening at 1 o’clock
position extending into the left scrotum. A skin incision was made
halfway along the fistulous tract, and the fistula was divided. A
cutting seton (arrow) and a drainage seton (arrowhead) were inserted into the internal and external openings, respectively.

Fig. 4. Histopathology of a transversely dissected anal fistula
located between the external sphincter and scrotum.
Transverse section of an anal fistulous tract (white arrow) showing
inflammatory cell infiltration in the Colles’ fascia layer (white arrowhead), but not in the subcutaneous fat tissue (black arrowhead).
The black arrow indicates the scrotal epidermis. Tissue is stained
with 10× hematoxylin-eosin.

Discussion
The popular Goodsall’s rule for predicting the trajectory
of anal fistulas is widely applied; however, in clinical practice, some cases are incompatible with this rule1,2). According
to this rule, a transverse line is firstly drawn across the anus.
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Fig. 5. Anatomy of the male perineum (reproduced with permission from Netter FH. Atlas of Human Anatomy. 6th ed.).

If the external opening of the fistula is located anterior to or
on the transverse anal line, the internal opening will be on
the same radial line. If the external opening exists posterior
to the line, the internal opening will be on the posterior
midline and the main fistulous tract will be curved to the
external opening. However, long-tract anterior fistulas, and
possibly fistulas with scrotal extension, are exceptions to
this rule. Indeed, even if the external opening of a long anal
fistula is located anterior to the transverse line, the fistulous
tract may be curved to the internal opening in the posterior
midline2,8). The objective of this study was to address
whether anal fistulas with scrotal extension have a radial
tract to the internal opening or a curved tract to the posterior
midline.
Because Goodsall’s rule is not compatible with all anal
fistula cases, anal surgeons cannot entirely rely on this rule.
Rather, this rule is considered as a guideline for diagnosing
of the type of anal fistula. In general, a definitive diagnosis
of the type of anal fistula is performed by palpation, MRI,
or ultrasonography9,10). However, to our knowledge, there is
no rule that guides the diagnosis of anal fistulas with scrotal
extension. Therefore, we conducted this study to elucidate
the characteristics of anal fistulas with scrotal extension.
We initially assumed that an increased proportion of high
transsphincteric or suprasphincteric fistulas having posterior
internal openings and primary abscesses would proceed into
the scrotum. However, 46 (82.1%) of the 56 anal fistulas
with scrotal extension were intersphincteric or low
transsphincteric fistulas with an anterior internal opening.
Only nine (16.1%) of the high transsphincteric or supras-

phincteric anal fistulas, which had an internal opening at the
6 to 7 o’clock positions, extended into the scrotum. After
excluding recurrent fistulas, 42 (87.5%) of the 48 anal fistulas with scrotal extension had anterior internal openings.
Therefore, Goodsall’s rule, which states that anal fistulas
with anteriorly located external openings have their internal
openings in the same radial line, is applicable to anal fistulas with scrotal extension.
Based on the perineal anatomy (illustrated in Fig. 5), we
can hypothesize why anal fistulas with scrotal extension are
mostly low transsphincteric with anterior internal openings.
The layers of the scrotum, from the surface to the testes,
consist of the epidermis, dartos fascia, Colles’ (superficial
perineal) fascia, and external spermatic fascia. From our surgical and pathological findings, we confirmed that the path
of the anal fistulous tract to the scrotum ran in the Colles’
fascia layer, which is composed of soft connective tissue. In
contrast, the dartos fascia is composed of hard connective
tissue and smooth muscle. The Colles’ fascia spreads over
the anterior part of the superficial external sphincter muscle,
the deep perineal (Gallaudet’s) fascia, which encloses the
superficial transverse perineal, bulbospongiosus and ischiocavernosus muscles, and the external spermatic fascia. A low
transsphincteric fistula with an anterior internal opening
penetrates the superficial external sphincter and directly enters the Colles’ fascia. The fistula proceeds through the
Colles’ fascia or through the potential space between the
Colles’ fascia and deep perineal fascia to the scrotum and finally opens at the scrotal epidermis11). Because the dartos
fascia and scrotal skin are thick and hard, the fistula some27
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times spreads along the Colles’ fascia in the scrotum before
opening externally. In contrast, high transsphincteric and suprasphincteric fistulas, which have their internal openings
and primary abscesses located posteriorly, penetrate the external anal sphincter and then proceed anteriorly in the subcutaneous fat tissue of the ischiorectal fossa but have difficulty in penetrating the Colles’ fascia.
All fistulas with scrotal extension, including intersphincteric and low transsphincteric fistulas, predominantly extend
to the left scrotum. Among intersphincteric and low
transsphincteric fistulas, the median internal opening was located predominantly at the 1 o’clock position at the left
side, even though the anatomy of the perineum is symmetrical. We surmise that the reason for this may be that the right
hand is the dominant hand in most of the Japanese population12), and thus, the left hip moves less than the right hip.
We performed modified seton surgery in which long intersphincteric and low transsphincteric fistulas with scrotal extensions were separated into two or more sections. The seton was adjusted every 2 weeks for a median of three times,
and the drainage seton was completely removed at the second adjustment. All fistulas were eventually cured, and patients reported no major incontinence. The duration from
surgery to the confirmation of healing was not excessively
long and was tolerable for the patients. As anal fistulas and
abscesses sometimes spread into the scrotum, careful exploration for such spreading and the insertion of additional
drainage setons might be useful. A fistulotomy with the division of the external sphincter for such complicated
transsphincteric fistulas can cause postoperative fecal incontinence13,14) and necessitates a prolonged recovery period for
adequate wound healing. Meanwhile, a simple seton surgery
using one rubber band for long fistulas like these might take
an excessively long period to transect the fistulous tract. We
consider that the modified seton approach with fistula separation is an appropriate surgery for the treatment of anal fistulas with scrotal extension. However, a prospective randomized control trial using more patients and consistent postoperative assessment and follow-up is required to comprehensively assess the suitability of this approach.

Conclusion
Anal fistulas with scrotal extension were mostly low
transsphincteric or intersphincteric anal fistulas with anterior
internal openings. High transsphincteric or suprasphincteric
fistulas, of which the internal opening was located posteriorly, rarely extended into the scrotum, except in cases of recurrent anal fistulas.
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