
Annals of Pediatric SurgeryManjiri et al. Annals of Pediatric Surgery           (2020) 16:15 
https://doi.org/10.1186/s43159-020-00025-z
ORIGINAL RESEARCH Open Access
Perineal canal repair using modified

Tsuchida’s technique

S. Manjiri*, Jeevak Shetty, S. K. Padmalatha, Kush Luthra and Neehar Patil
Abstract

Background: The perineal canal is a rare variety of anorectal malformations, identified by different nomenclatures
like H fistula, double termination of the alimentary canal, and anovestibular fistula. Various approaches to repair this
anomaly have been proposed.
The present study aimed to review the results of perineal canal repair with modified Tsuchida’s technique, in seven
girls treated in our unit between 2014 and 2019. These were classified as acquired and congenital type of perineal
canal, depending upon their clinical presentations.

Results: Of the total seven cases, it was found that three of them had a perineal abscess and persistent
anovestibular fistula formation, and they underwent definitive repair of the perineal canal after 12 weeks as they did
not respond to the conservative management. Four girls had congenital anovestibular fistula without infection. All
the patients underwent covering colostomy and definitive repair by modified Tsuchida’s technique. One patient
had a recurrence of the fistula, due to early closure of colostomy and underwent redo repair. One patient with
known immune deficiency died before colostomy closure due to severe sepsis. During the last follow-up, all six girls
were continent (Kelly’s score 6/6), and the perineum had healed well.

Conclusion: The perineal canal can be acquired or congenital. Irrespective of its etiology, modified Tsuchida’s
technique has been found to be an easy and satisfactory method of its repair.
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Background
The perineal canal is a type of anorectal malformation in
which a fistulous tract is noted between the anterior wall of
normally formed anal canal and the perineum or vestibule
in females and in males between perineum or urethra [1].
According to the latest Krickenbeck’s classification [2], it
has been classified as a rare variety of anorectal malforma-
tion with the incidence being as low as 3–4%. Its frequency
is relatively high in the Asian population [3]. Most of them
have been published as case reports and a few case series.
The literature states that the perineal canal can be either

acquired or congenital [4]. Due to the rarity of the anom-
aly, different methods of management and surgical repair
have been tried worldwide. The spectrum of anorectal
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malformations including perineal canal and H-type recto-
vestibular fistula has been treated by surgical techniques
such as vestibulorectal pull through [5], perineal repair,
posterior sagittal anorectoplasty, and anterior anorecto-
plasty [6]. The common mode of management consisting
of primary colostomy followed by “simple closure” of the
fistula [7] has been found to be associated with a high fail-
ure rate.
This study presented about the experience in managing

seven cases of the perineal canal with the anterior rectal wall
pull-through technique, which was proposed by Tsuchida
et al. in 1984 [1]. This technique involved sigmoid colos-
tomy, anterior rectal wall pull through, and followed by col-
ostomy closure, which required 7–10 days of hospitalization
[1]. In the present study, the clinical manifestations and the
applied surgical technique outcomes are highlighted in order
to show the ease of this technique in perineal canal repair.
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Methods
The present retrospective review was conducted in the
pediatric surgery unit of a tertiary care hospital. Patients’
anonymity was maintained throughout the study. The
study included seven female patients with anorectal mal-
formation treated between 2014 and 2019. Of the total
70 cases of female anorectal malformations, seven girls
aged between 2 months to 7 years had normally func-
tioning anal canal with a perineal fistula (perineal canal)
(Fig. 1).
They were reviewed with respect to clinical presenta-

tion, examination, and management. All patients were
evaluated for associated anomalies. Patients who had
perineal inflammation underwent diverting sigmoid col-
ostomy at the first stage. They were treated with intra-
venous antibiotics and sitz bath and were reviewed after
12 weeks. A distal loopogram was done which revealed
persistent fistula in the perineum. These patients were
subjected to definitive repair once the perineal inflam-
mation was controlled, and colostomy reversal was done
at the third stage, after 12 weeks. Patients who presented
with the perineal canal (without any inflammation)
underwent a two-staged procedure which involved de-
finitive repair with diverting sigmoid colostomy initially,
followed by colostomy reversal after 12 weeks. All cases
Fig. 1 Perineal canal: anolabial fistula without inflammation
were given a thorough bowel preparation along with IV
antibiotics prior to surgery.

Operative technique
The patient was placed in a lithotomy position. The fis-
tulous tract was cannulated using a size 5 FG infant
feeding tube (Fig. 2).
Stay sutures were taken at both ends of the fistulous

opening, i.e., in the labial or vestibular site as well as the
anal site. The anterior anal wall opening was within 1
cm of the anal verge in all cases. A semilunar incision
was made over the anterior anal wall from 9 o’clock to 3
o’clock position. The fistulous tract was dissected from
the perineal site, and the tract was traced till the anterior
anal wall. The anterior anal wall was excised along with
the fistula, through the perianal incision. The perineal
body was reconstituted through the vestibular defect.
The free intact proximal anterior wall of the rectum was
directly sutured to the cutaneous tissue of the anus at its
anterior circumference. The vestibular or labial site de-
fect was closed using interrupted sutures. Vicryl no. 4-0
and 3-0 were used in all the cases.
Post-operatively, a per-urethral catheter was removed

after 7 days. Antibiotics were given intravenously for 1
week. Analgesics in the form of iv paracetamol were
given for 3 days only, and as and required then after.
The child was discharged on the eighth postoperative
day and was advised sitz bath twice daily at home. Dur-
ing follow-up, anal dilatation was advised after 2 weeks
and continued for 3–4 months. All patients except one
underwent closure of colostomy after 12 weeks of defini-
tive repair. Due to personal reasons, early closure of
stoma was done in a 7-year-old-female patient after clin-
ically confirming that the perineum was healthy and
healed, but recurrence of fistula due to an early closure
of the stoma was seen.
Fig. 2 Cannulation of the fistula from the anal canal to the vestibule
(Tsuchida’s procedure [1])



Fig. 3 Acquired fistula with perineal inflammation
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Results
In our series of the total 70 cases of female anorectal
malformations, seven cases with perineal canal were
noted (10%). Out of seven girl subjects included in the
study, three infants aged 20 days, 2 months, and 4
months, respectively, presented with a labial abscess
which burst opened, resulting in anolabial fistula (Fig. 2).
Four girls aged 2 months, 3 months, 7 years, and 8 years,
respectively, presented with a passage of stools from a
fistulous opening in the perineum, since birth, apart
from having a normal anal canal since birth (Table 1),
without any history of perineal abscess or inflammation.
On examination during initial admission, three infants

had perineal inflammation, fever, and feculent discharge
from the labial wound (Fig. 3).
The other four girls were clinically stable, afebrile, and

had a well-formed fistulous tract in the perineum dis-
charging stools without any inflammation. In all cases,
there was a normal anal canal without any stenosis or
malposition. Of the seven cases, five of them had a fistu-
lous opening on the left labial region, one child had an
opening in the vestibule in the midline, and another
child had a fistulous opening over the right labial region.
On the evaluation of associated anomalies, one infant
was found to have associated cardiac anomaly atrial sep-
tal defect/ASD) and one infant had recurrent multiple
infections and was diagnosed to have primary immuno-
deficiency syndrome (Table 2).
All the three infants, who underwent colostomy as the

initial procedure for perineal inflammation following the
rupture of a labial abscess, were reviewed after 12 weeks
of conservative treatment. They had a persistent fistu-
lous tract as confirmed with distal loopogram. They
underwent anterior rectal wall pull through as second
procedure and subsequently colostomy closure after 12
weeks of pull-through procedure. One child who under-
went early closure of colostomy due to personal reasons
had a recurrence of fistula. She underwent colostomy
Table 1 Reviewed cases of female anorectal malformations

Case no. Age Presentation

1. 2 months Labial abscess

2. 20 days Labial abscess

3. 4 months Multiple subcutaneous
abscesses along with a
labial abscess

4. 7 years Ano vestibular fistula

5. 2 months Anolabial fistula

6. 3 months Anolabial fistula

7. 7 years Anolabial fistula

ASD atrial septal defect
again, and redo repair was done after 12 weeks, using
the same method of repair. Colostomy was closed after
12 weeks, and the child was passing stools normally and
only per rectally during subsequent follow-up visits. One
baby with immunodeficiency syndrome died due to recur-
rent pneumonia. The other six patients were followed-up
for 1–3 years and were continent, passing stools per rec-
tally without any difficulty and with no recurrence of fis-
tula. Functional evaluation was done using Kelly’s scoring
for continence, all patients had a score of 6/6.

Discussion
The term perineal canal was described by Stephen and
Smith for an anorectal malformation in which a fistulous
tract is noted between the anterior wall of a normally
formed anal canal and the perineum [8–14]. Various no-
menclatures have been described for this anomaly, like
double termination of the alimentary tract [1], anovestibular
Associated anomaly Outcome

None Good

None Good

Primary immunodeficiency
syndrome

Expired due to severe
sepsis owing to
underlying
immunodeficiency

None Good

ASD (right malrotated kidney) Good

None Good

None Recurrence of fistula-
colostomy, redo repair,
closure of colostomy



Table 2 Clinical features of reviewed cases of female anorectal malformations

Total
number
of
patients
reviewed

Clinical features

With
perineal
inflammation

Without
perineal
inflammation

Patients
with
associated
anomalies

Complications

Death Recurrence of fistula

No. of patients 7 3 4 2 1 1
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fistula [15], and H fistula [5, 6, 16, 17]. It is a rare form of
anorectal malformation according to Krikenbeck’s classifica-
tion [18]. It accounts for only 0.7% of the anorectal malfor-
mations [19]. However, the incidence is as high as 3.8–7% in
Asian countries [20]. Two theories of etiology of this anom-
aly have been hypothesized, i.e., congenital and acquired
type. In the congenital type, the parents observe passage of
stools from an abnormal opening in the perineum, apart
from the normal anal canal since birth [21]. Stephens pro-
posed an impaired alignment of the two septa dividing in-
ternal cloaca as the etiology of H-type fistula (congenital)
[22]. The acquired etiology has been suggested [11, 15] due
to the associated perineal inflammation and vulvar abscess
formation in some babies who did not have an additional
opening at birth. Tsuchida et al., [1] during their study on
12 cases, observed that despite a normal anal canal, the fail-
ure of migration of uroanal and urorectal septum with an
excessive posterior fusion of the genital folds might cause a
partly patent or patent anovestibular fistula. They opined
that the fistula occurred without inflammation in case of pa-
tent fistula and secondary to perineal inflammation in the
case of partly patent fistula. The perineal opening site varies
from the vestibule to the right or left labium in females and
perineum or urethra in male children [1, 9, 15–17]. In our
series, we found this anomaly in only female children,
whereas three of them had perineal inflammation and ab-
scess formation followed by fistula, while four girls presented
with fistula, without any perineal inflammation. This is in
accordance with other reports where the fistulous tract was
reported to have a benign appearance without any inflam-
mation [8, 23].
One child in the present study had fistulous opening

along the midline in the vestibule, another had it in the
right labium, and the rest of the five children had the
opening in the left labium. Associated anal stenosis was
found in a few previous cases in the literature and has
been proposed as an important etiological factor [1, 16].
However, none of our cases had anal stenosis. Chatterjee
et al. [20] grouped their cases depending upon the loca-
tion of the fistulous tract opening into the rectum—
above the levator ani or below the levator ani, which
could be diagnosed by radiological studies [1]. In our
series, all the children had a fistulous connection in the
anal canal, few millimeters from the anal verge, and dis-
tal loopogram was useful in locating the fistulous tract.
Examination under anesthesia and endoscopy were other
methods suggested [6] for localization of the fistulous
opening in the anorectal canal.
The literature mentions that many of these cases were

found to have associated anal stenosis or ectopic anus
[1, 6, 16, 17]. Cardiac and urological anomalies associ-
ated with perineal canal have also been reported [1, 6, 9,
16]. In our series, one case had malrotated right kidney
and ASD (atrial septal defect) associated with perineal
canal and one child had primary immunodeficiency syn-
drome causing recurrent episodes of infections.
Various techniques of managing perineal canal have

been reported by different surgeons all around the world
due to its unusual occurrence and etiological variations
(acquired or congenital forms). Treatment in the form of
antibiotics therapy and diversion colostomy is successful
in a few cases of perineal inflammation causing fistula
formation (acquired type) [9, 15], but recurrences have
also been reported in these cases. However, in our series,
conservative management did not help in any of the ac-
quired fistula cases. In fact, some surgeons do not even
recommend colostomy as a protective measure [1, 5, 9].
Colostomy alone does not cure the fistula [19]. Simple
repair of the fistula is associated with a high recurrence
rate [1, 9]. Definitive repair in the form of vestibulorectal
pull through [5, 24], perineal repair, posterior sagittal
anorectoplasty, and anterior anorectoplasty [6] has been
published at different centers with varying results.
Tsuchida et al. published their technique of perineal

canal repair in 1984. In the case series of 12 females,
they found 6 cases with perineal inflammation, 2 had as-
sociated stenosis of anal opening also, and 7 of their
cases were repaired using this technique called pull
through of anterior rectal wall. In this surgical tech-
nique, not only the fistulous tract but also the anterior
half of the rectal wall below the fistula is totally excised
through the perineal incision, and the normal proximal
rectal wall is sutured to the anterior anal margin [1]. Of
7 cases, four cases had preceding colostomy (Table 3).
The modified Tsuchida’s technique was popularized

by Le Tan Son from Vietnam in 2011 shown in Table 3,
showed incision into the anal wall margin, dissection of
the anal wall in its anterior half beyond the fistulous
opening, excision of the anal wall along with the fistula,
and repair of the fistulous opening from the vestibular
site, followed by approximation of the proximal free rec-
tal wall to the anal margin [9].



Table 3 Tsuchida’s technique/modified (anterior rectal wall pull
through) technique of perineal canal repair

Our
series

Tsuchida
et al. [1]

Le Tan Son [9]

Total no. of female ARM 70 86 210

Perineal canal 7 12 120

With perineal inflammation 3 6 86

Without perineal inflammation 4 6 34

Associated anal stenosis 0 2 0

Anterior rectal wall pull
through repair

7 7 118

colostomy 7 4 28

Recurrence of fistula 1 0 4

ARM Anorectal malformation
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In our series, all our patients had covering colostomy
and underwent modified Tsuchida’s technique of pull
through of anterior rectal wall, followed by the closure
of colostomy after 12 weeks. We have found this tech-
nique very satisfactory in our hands. Initial management
with antibiotics and diversion sigmoid colostomy was
done in all the cases who had perineal inflammation,
followed by elective repair using this technique. The
major complications are fistula recurrence and wound
dehiscence (25%) [12]. In this study, there was one re-
currence of fistula, and it was attributed to the early
closure of colostomy after definitive perineal repair. The
fecal continence represents the most important endpoint
in patients with anorectal malformation; therefore, we
have evaluated our patients by using Kelly scoring sys-
tem (Table 4). A follow-up of 6 months to 3 years was
done for the cases, and no complaints suggesting bowel
dysfunction were found (Kelly’s score 6/6).
The present study demonstrates the need to utilize all

the possible resources for the restoration of severe anorec-
tal malformations like the perineal canal. Our results gave
good outcomes in terms of continence and anatomy.
Table 4 Kelly’s scoring chart

Degree of fecal incontinence Scoring

Staining/smearing None 2

Occasional 1

Constant 0

Accidental defecation/soiling None 2

Occasional 1

Constant 0

Strength of the perineal muscle Strong 2

Weak 1

None 0
Conclusion
The perineal canal is a rare form of anorectal malforma-
tion and can be diagnosed clinically without any elaborate
investigations. Though the etiology may be congenital or
acquired, surgical repair aimed at excision of the fistula is
the definitive treatment for all these cases. Colostomy is
advisable in both groups of patients for the healing of the
perineal inflammation as well as for preventing the break-
down of perineal repair. Modified Tsuchida’s technique
[1, 9] of perineal repair has shown satisfactory results in
this study. Apart from it being an easy procedure, the peri-
neal body is kept intact, and extensive dissection is
avoided. Adequate preparation and timing of operation
are crucial factors for good results.
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