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Preoperative management comprising tube
irrigation using a trans-anal indwelling tube
for infants with hirschsprung disease can
allow single-stage radical surgery
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Abstract

Background Preoperative management of Hirschsprung's disease (HD) is currently being conducted with the goal of
performing single-stage radical surgery without ileostomy.

Methods We retrospectively reviewed HD cases between 2013 and 2022, as well as their outcomes related to
preoperative management.

Results Thirty-nine patients with HD were included in this study, including short-segment HD (30 cases), long-
segment HD (4 cases), and total colonic aganglionosis (5 cases). Among these 39 patients, 95% (37 of 39 patients)
underwent single-stage radical surgery after management with glycerin enema use (n=13), irrigation with tube
insertion each time irrigation was performed (n=13), and irrigation using a tube placed in the bowel (n=11).

Conclusions Preoperative management of patients with HD allowed for single-stage surgery of long-segment
HD and total colonic aganglionosis. Cases that could be managed without performing an emergency enterostomy
during the neonatal period were managed with irrigation until radical surgery was performed.
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Background

Hirschsprung’s disease (HD) occurs in approximately
1 of every 7000 births, with male:female ratios of 4.1:1
among patients with short-segment HD and 2.4:1 among
those with long-segment HD [1]. A lack of enteric ganglia
in the hindgut could cause HD, resulting in abdominal
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also comprise total colonic aganglionosis (TCA; agano-
glionosis of the entire colon and <50 cm of the small
bowel proximal to the ileocecal valve) [3] and extensive
aganglionosis (aganglionosis extending to >50 cm of the
small bowel proximal to the ileocecal valve) [4]. Pull-
through surgery has been adopted as a radical surgery
for HD worldwide [5]. The outcomes of single-stage pull-
through (SSPT) surgery for HD include lower readmis-
sion rates and lower rates of additional surgery compared
with those associated with multi-stage surgery [6]. Addi-
tionally, performing SSPT surgery in the nonneonatal
period could be more appropriate than that in the neo-
natal period to avoid postoperative perianal excoriation,
anstomotic strictures, anastomotic leakage, postopera-
tive enterocolitis, and incomplete continence in neonates
[7]. Therefore, elective surgery might be selected for
HD. However, appropriate decompression is essential to
enable enteral feeding for patients with HD. Although
rectal irrigation with saline using a soft rectal tube effec-
tively decompresses bowel dilatation in these patients,
its effect is usually limited in those with short-segment
HD. Cases of long-segment HD, TCA, and extensive
aganglionosis often require enterostomy. We use laparo-
scopic pull-through surgery when they are 3 to 4 months
old and weigh at approximately 6 kg [8, 9]. To prevent
functional bowel obstruction and enable appropriate
body weight gain, preoperative bowel management was

Fig. 1 Home rectal irrigation using a Phycon tube. Home rectal irrigation
is performed by inserting a 12-Fr trans-anal tube (Phycon tube)
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routinely performed before SSPT surgery for HD includ-
ing TCA. We describe our preoperative bowel manage-
ment for patients with HD.

Methods

We retrospectively reviewed HD cases that were diag-
nosed between January 2013 and August 2022 at our
institution. Patients who underwent emergent laparot-
omy due to perforation or suspected intestinal atresia
were excluded from this study. All cases were diagnosed
as HD based on the pathological evaluation of the rec-
tal biopsy specimen or intraoperative biopsy specimen
when cases required enterostomy. Our institution’s first
choice of preoperative management of HD is glycerin
enema (GE) use, followed by irrigation using a trans-
anal indwelling tube for cases unresponsive to GE and
enterostomy for cases unresponsive to irrigation. When
short-segment HD cases were suspected based on the
preoperative contrast study results and unresponsive to
GE use, irrigation was performed by inserting a 12-Fr
trans-anal tube (Phycon tube; Fuji Systems Corporation)
for each irrigation (Fig. 1). For HD cases unresponsive to
the aforementioned irrigation, irrigation was performed
using a 12-Fr trans-anal indwelling tube (Enteral Feed-
ing Tube; Kangaroo) whose tip was placed in the dilated
bowel (usually the transverse or ascending colon). The
indwelling tube was placed during a waking state under
fluoroscopy and firmly fixed to the buttocks using tape
and tube-supporting thread (Fig. 2). Tube insertion was
usually performed within 1 to 2 min. Irrigation was per-
formed one to three times per day by repeatedly inject-
ing and recovering normal saline through the tube until it
was confirmed that there was no abdominal distention or
contaminated stool juice. This was repeated until radical
surgery was performed. To minimize complications such
as perforation, a sufficient saline volume for irrigation
was determined using fluoroscopy and injected. Irriga-
tion was performed for the patients at home by their par-
ents. Their parents were taught how to perform irrigation
using the tube during hopitalization, and the patients
were discharged after their parents mastered the irriga-
tion technique. When tube slippage occurred, or when
the tube was accidentally removed or obstructed, the
parents and the patient returned to our hospital so that it
could be reinserted. When irrigation with an indwelling
tube failed to control abdominal distension, enterostomy
was performed.

Each single-stage radical surgery was performed with
a single umbilical incision plus one port. Short-segment
and long-segment HD cases underwent the laparoscopic
Swenson procedure [8], whereas TCA and extensive
aganglionosis cases underwent laparoscopic restorative
proctocolectomy with an ileal-J-pouch anal canal anas-
tomosis [9]. We chose to perform elective surgery for
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Fig. 2 Home rectal irrigation using a trans-anal indwelling tube. Home rectal irrigation is performed using a 12-Fr trans-anal indwelling tube (enteral
feeding tube). The tip is placed in the dilated bowel (usually the transverse or ascending colon) under fluoroscopy and the tube is firmly fixed to the
buttocks

infants when they were 3 to 4 months old and weighed
at approximately 6 kg because the laparoscopic Swen-
son and restorative proctocolectomy procedures require
sufficient space for manipulation. Owing to the devel-
opment of surgical techniques and instruments, mini-
mally invasive surgery for infants weighing less than 5 kg
has become feasible and safe [10, 11]; however, further
technical advances are still required for these restricted
spaces, and one study has shown that laparoscopic sur-
gery for infants weighing less than 5 kg significantly
increased perforation and nerve injury [12, 13]. Patients
who were born prematurely or had a low birth weight
did not necessarily grow enough to allow a simple surgi-
cal procedure at 3 to 4 months old; therefore, we chose
to perform elective surgery when the patient reached a
weight of approximately 6 kg instead.

We evaluated whether preoperative management of
patients with HD would allow for SSPT surgery. Patients’
background, preoperative management methods, and
several HD-associated enterocolitis (HAEC) were also
evaluated. The type of HD was determined based on his-
tological data of the excised segment.

Ethical approval

This study was performed in accordance with the ethical
standards of the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards. This was a
retrospective study. Patients were not required to provide
informed consent to participate in the study because the
analysis used anonymous clinical data obtained after each
patient agreed to treatment by written informed con-
sent. We applied the opt-out method to obtain consent
for this study using a poster approved by the Institutional
Review Board of Nagoya University Graduate School of

Medicine. This study was approved by the Institutional
Review Board of our institution (2022 —-0207).

Results
The flowchart of this study is presented in Fig. 3.

Patients’ background

There were 39 patients with HD in this study (Table 1).
The types of HD included short-segment HD (30 cases),
long-segment HD (four cases), and TCA (five cases).
Additionally, 82% (32 of 39 patients) of the patients were
male. Comorbidities included Trisomy 21 (seven cases)
and Mowat-Wilson syndrome (one case). The median
gestational age was 38 weeks 6 days (interquartile range,
37 weeks 6 days—39 weeks 5 days). The median body
weight was 2948 g (interquartile range, 2744-3261 g).
Preoperative HAEC occurred in four patients (10%). Rad-
ical surgery was performed at median age of 4 months
(range, 2.5-5.5 months). The median weight at the time
of surgery was 6.2 kg (range, 5.6—-7.4 kg). For patients
with Trisomy 21, the median follow-up period was 20
months (range, 0-105 months). One of these patients
required irrigation management; good stool control was
achieved in the other patients.

Preoperative management by GE use

Thirteen short-segment HD cases were successfully man-
aged by GE use (Table 2). Long-segment HD and TCA
could not be managed by GE use and required irrigation.
Preoperative HAEC occurred in 2 of 13 patients (15%).
However, all 13 patients underwent SSPT surgery with-
out irrigation or enterostomy.
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Hirschsprung disease (HD)

who was diagnosed between 2013 and 2022 at our institution

39 cases  Short-segmet HD: 30 cases
Long-segment HD: four cases

Total colonic aganglionosis: five cases

Page 4 of 7

Preoperative management

* Glycerin enema

« Irrigation by inserting a trans-anal tube each time
« Irrigation by a trans-anal tube placed at the ascending or transverse colon

13 cases

13 cases

13 cases

Glycerin enema ‘ Irrigation by inserting a tube

‘ Irrigation by a placed tube

Short-segment HD: 13 cases

Short-segment HD: 13 cases

Short-segment HD: four cases
Long-segment HD: four cases
Total colonic aganglionosis: five cases

13 cases 13 cases

Successfully managed by Glycerin enema or irrigation

Single-stage surgery
Fig. 3 Flowchart of this study
Table 1 Patients’demographics in this study

Patients’ background of 39 HD cases
Gestational age, median (interquartile

38w6d (37w6d-39w5d)

range)

Male, n (%) 32 (82%)
Type of HD based on histological data of

the excised segment

Short-segment HD, n (%) 30 (77%)
Long-segment HD, n (%) Four (10%)
Total colonic aganglionosis, n (%) Five (13%)
< 5 cm small bowel proximal to the ileoce-  Three cases
cal valve Two cases

> 5cmand <50 cm small bowel proximal
to the ileocecal valve

Comorbidities
21 Trisomy, n (%)
Mowat-Wilson syndrome, n (%)

HD, Hirschsprung’s disease

Seven (18%)
One (3%)

Irrigation by inserting a trans-anal indwelling tube each
time

Thirteen short-segment HD cases were successfully man-
aged using irrigation with an indwelling tube that was
inserted each time irrigation was performed (Table 2).
Long-segment HD and TCA cases could not be managed
by this type of irrigation and required trans-anal indwell-
ing tube placement or enterostomy. Preoperative HAEC
occurred in 1 of 13 patients (8%). However, all 13 patients
underwent SSPT surgery without indwelling tube place-
ment or enterostomy.

11 cases

]

Two cases

Total colonic aganglionosis

[ No improvement of abdominal distension by irrigation

Tleostomy

Irrigation by a trans-anal indwelling tube placed in the
bowel

Thirteen cases were managed using irrigation by a trans-
anal indwelling tube placed in the bowel (Table 2). Eleven
cases were successfully managed by this method; how-
ever, the other two cases were unresponsive to irrigation
and required ileostomy. The types of HD successfully
managed by irrigation through an indwelling tube placed
in the bowel included short-segment HD (four cases),
long-segment HD (four cases), and TCA (three cases).
However, two patients with TCA experienced sustained
abdominal distension even with irrigation and required
ileostomy. Preoperative HAEC occurred in 3 of the 13
patients (23%). The median tube insertion period was 3
months. During the preoperative management period,
tube problems, accidental tube removal, and obstruction
occurred 12 times in five patients and required presen-
tation to the hospital to exchange trans-anal indwelling
tubes. There were no other complications such as per-
foration or dermatitis. SSPT surgery was performed for
85% of patients (11 of 13 patients).

Discussion

During this study, we demonstrated that 95% (37 of 39
patients) of patients with HD successfully underwent
SSPT surgery following our preoperative management
of HD. Cases that could be managed without perform-
ing emergent enterostomy during the neonatal period
were managed by irrigation until radical surgery was
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Table 2 Details of each bowel management and result
Glycerin enema Irrigation Irrigation
(n=13) by inserting a tube by a placed tube
(n=13) (n=13)
Patients’ background
Type of HD
Short-segment HD, n (%) 13 (100%) 13 (100%) Four (31%)
Long-segment HD, n (%) - Four (31%)
Total colonic aganglionosis, n (%) - - Five (38%)
Management outcome
Tube insertion period f - - 3 (1.5-4) months
Complications
Tube trouble (accidental removal and obstruction), n - 12 times in five patients
Preoperative HAEC incidence, n (%) Two (15%) One (8%) Three (23%)
Age at radical surgery, median i 5(2-12) months 3 (3-4) months 4 (3-5) months
Wt at radical surgery, median t 6.2 (5.6-7.4) kg 6.6 (5.7-7.5) kg 6.3 (5.7-7.5) kg
Single-stage surgery, n (%) 13 (100%) 13 (100%) 11 (85%)*

HD, Hirschsprung’s disease
HAEC, Hirschsprung'’s disease associated enterocolitis
Wt, body weight

*: Two total colonic aganglionosis cases required ileostomy due to sustanined abdominal distension even using irrigation

t:interquartile range

performed. Although some cases of TCA required enter-
ostomy, parents could easily perform preoperative man-
agement of patients with HD, allowing for SSPT surgery
for cases including long-segment HD and TCA; hence,
this method should be selected first for HD cases.

Pull-through surgery is the standard surgical method
for HD cases, although there is no consensus regard-
ing the superior HD treatment method. However, we
adopted the single-stage laparoscopic trans-anal pull-
through modified Swenson procedure for short-segment
and long-segment HD [8] and laparoscopic restorative
proctocolectomy with an ileal-J-pouch anal canal anasto-
mosis for TCA and extensive aganglionosis [9]. No spe-
cific advantages of radical surgery during the immediate
neonatal period have been demonstrated [7, 10, 14]. Fur-
thermore, radical surgery is usually performed electively
within 2 to 3 months if the condition of the infant is sta-
ble and the bowel is decompressed [12, 15]. SSPT surgery
is associated with significantly lower readmission and
re-operation rates than multi-stage pull-through surgery
[6]; furthermore, the patients in the multi-stage surgery
group had worse conditions. The presence of an ileos-
tomy for a long period of time could cause complications
such as high output of the stoma and peristomal skin
excoriation [14, 16]. The European Paediatric Surgeons’
Association Survey reported that 67% of the members
performed delayed pull-through surgery [15, 17]. Regard-
ing delayed pull-through surgery, preoperative manage-
ment was essential to prevent HAEC and decompress
bowel distension until the time of radical surgery.

For short-segment HD, GE use was first selected at
our institution owing to its ease of use. A previous study

showed that GE use only relieved obstruction in approxi-
mately 80% of HD cases [16, 18]. However, only 43% (13
of 30 cases) of short-segment HD cases were successfully
managed by GE use only during this study, and 57% (17
of 30 cases) of short-segment HD cases required irriga-
tion by an indwelling tube. Rectal irrigation at home was
feasible and effective for HD cases, allowed delayed pull-
through surgery [17, 19], and contributed to decreas-
ing perianal excoriation, anastomotic site strictures and
leakage, HAEC, and incomplete continence [7]. We also
adopted home rectal irrigation via the insertion of an
indwelling tube each time irrigation was performed as
previously described because it had been reported that
rectal irrigation could effectively decompress the bowel in
approximately 75% of HD cases [10, 14]. However, long-
segment HD and further extended agangolionosis cases
were not suitable for rectal irrigation [17, 19] because an
indwelling tube could not be effective unless the tip of the
tube was placed in the dilated bowel. Only short-segment
HD cases were successfully managed using irrigation
with an indwelling tube inserted each time irrigation was
performed during this study. Moreover, some short-seg-
ment HD cases additionally required irrigation using an
indwelling tube. If an indwelling tube was deeply inserted
in the dilated bowel, then this irrigation technique could
contribute to bowel decompression. However, blinded
deep insertion and irrigation could cause perforation [18]
and are very dangerous procedures.

The novel point of this study is that preoperative man-
agement allowed for SSPT surgery, even for TCA cases.
The descriptions of our preoperative management proto-
col and fixation of the tube could aid in their application
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by other institutions. Although rectal irrigation at home
was feasible and effective for patients with short-segment
HD, it was not suitable for patients with long-segment
HD or further extedend aganglionosis. Bowel disten-
sion that could not be decompressed by rectal irrigation
required enterostomy. Enterostomy could be compli-
cated by electrolyte disturbances, stoma prolapse, or
peristomal skin excoriation [19]. However, we consider
enterostomy too invasive for managing long-segment
HD. Indwelling tube irrigation effectively decompressed
the dilated bowel of patients with HD, including long-
segment HD and TCA. During this study, 100% (four
of four patients) of long-segment HD patients and 60%
(three of five patients) of TCA patients who underwent
tube placement for irrigation were successfully managed,
thus allowing for SSPT surgery. Two cases of TCA were
unresponsive to indwelling tube irrigation and required
ileostomy. It was only natural that irrigation using an
indwelling tube placed in the bowel was unable to effec-
tively wash-out the terminal ileum. Hence, cases of
aganglionosis extending to the terminal ileum were theo-
retically unresponsive to total colon irrigation.

The effect of irrigation on long-segment HD and TCA
should be considered. All long-segment HD cases were
successfully managed by irrigation, and preoperative
HAEC occurred only in one out of four patients. Theo-
retically, tube irrigation decompressed bowel distension
until the ascending colon. Unlike long-segment HD,
whether the irrigation tube in the ascending colon can
decompress bowel distention with TCA is questionable.
During this study, three cases were successfully managed
by irrigation, whereas the other two sustained abdominal
distension despite irrigation and required ileostomy. Two
cases of aganglionosis of the entire colon and 38 cm and
20 cm of the terminal ileum were unresponsive to irriga-
tion, suggesting that the irrigation tube in the ascending
colon was unable to decompress the terminal ileum more
than 20 cm from ileocecal valve. Three cases of agan-
glionosis of the entire colon and <5 cm of the terminal
ileum was successfully managed by irrigation, meaning
that aganglionosis until approximately 5 cm of the ter-
minal ileum could be managed by irrigation. However,
slight distension of the abdomen continued in these cases
before surgery, and parents appropriately performed
irrigation repeatedly when they noticed abdominal dis-
tention. Although preoperative HAEC only occurred in
one patient, successful irrigation management for TCA
depends on the aganglionic distance from the ileocecal
valve and the parents’ efforts; therefore, irrigation man-
agement is not necessarily effective for all TCA cases.
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Conclusions

After irrigation, 95% (37 of 39 patients) of patients with
HD, including long-segment HD and TCA, successfully
underwent SSPT surgery. Cases that could be managed
without performing emergent enterostomy during the
neonatal period were managed by irrigation until radi-
cal surgery was performed. Irrigation with an indwell-
ing tube in the ascending or transverse colon allowed
for SSPT surgery of cases of aganoglionosis of the entire
colon and approximately 5 cm of the terminal ileum.

Abbreviations

HD Hirschsprung’s disease

GE Glycerin enema

HAEC  Hirschsprung's disease-associated enterocolitis
TCA total colonic aganglionosis

SSPT single-stage pull-through
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