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Background/Purpose: There are some studies about the effect of postoperative anal dilatation on anastomotic ste-
nosis and Hirschsprung-associated enterocolitis (HAEC), but we have not seen any report about preoperative
anal dilatation. We hypothesized that preoperative anal dilatation could reduce the incidence of HAEC and facil-
itate the operation. We aim to compare the HAEC rates and postoperative complications between groups who
either had or did not have anal dilatations (AD or NAD) prescribed before laparoscopic-assisted Soave pull-
through procedures for Hirschsprung disease (HD); by this means, wewill evaluate the benefit of dilatations be-
fore the surgery for HD.
Methods: A retrospective review of children with HD operated in our hospital between 2014 and 2018 was per-
formed. Those with 21 trisomy, total colonic aganglionosis, multiple stage procedures, serious congenital

malformations, and lost to follow-up were excluded. Patients were divided into preoperative anal dilatation
group (AD group) and no preoperative anal dilatation group (NAD group). Routine anal dilatationwas performed
in both groups from 2 weeks after laparoscopic-assisted Soave pull-through. The anal dilatation was carried out
daily with metal anal dilators with size appropriate to the age of the child. The size of the anal dilators was in-
creased by 1mm every 2 weeks for at least 3months. Demographic data, operation time, pre- and postoperative
HAEC rates and postoperative obstructive symptoms between groups were compared. Significance was consid-
ered at P b 0.05.
Results: There were 95 children (17 female and 78 male) included, 36 AD and 59 NAD. There was no significant
difference in demographic data between the two groups. The incidence of HAEC between the groupswas not dif-
ferent both preoperatively (14% vs. 24%, P=0.298) and postoperatively (11% vs. 19%, P=0.171). The postoper-
ative obstructive symptoms rateswere 19% versus 22% for the AD and NAD groups, respectively (P=0.802). The
operation time of group AD was significantly shorter than that of group NAD (P= 0.008). Preoperative anal di-
latation could shorten the operation time in short and typical-segment (2.08 ± 0.39 vs. 2.67 ± 0.37, P = 0.009
and 3.05 ± 0.38 vs. 3.29 ± 0.46, P = 0.042), but has no significant effect on long-segment disease (3.85 ±
0.41 vs. 3.89 ± 0.30, P = 0.839).
Conclusion:Wehave not shown a reduced risk of developingHAEC or postoperative obstructive symptoms if anal
dilatations are prescribed before surgery. However, it may decrease the difficulties of surgeries, so the operative
time is shortened.
Level of evidence: Prognosis study.
Level: II.
© 2020 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Hirschsprung disease(HD) is a congenital disorder characterized by
the absence of enteric neurons in the distal colon, which is a common
cause of neonatal intestinal obstruction [1,2]. Once HD is diagnosed,
most children need surgical treatment in infancy [3]. Current treatment
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is surgical resection of the intestinal where the enteric neurons is miss-
ing and to reconstruct the digestive tract. Hirschsprung-associated en-
terocolitis (HAEC) is a common complication of HD, which can occur
not only preoperatively but also postoperatively, and is the leading
cause of death in children with HD [4,5]. The specific pathogenesis of
HAEC is still unknown [6]. Fecal deposition, the gut microbiota altered
and colonic mucosal barrier integrity caused by postoperative outflow
obstruction (mainly anal stenosis and constipation) are believed to be
closely related to the occurrence of HAEC [7,8]. Therefore, in order to
avoid postoperative anal stenosis and its secondary cause of HAEC, sur-
geons recommend routine anal dilatation from two weeks post pull-
through [9].
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Table 1
Clinical characteristics of preoperative anal dilatation and no anal dilatation groups.

Characteristics Total AD NAD Pa

Total N = 95 N = 36 N = 59
Male n (%) 78 (82) 27 (33) 51 (67) 0.177
Female n (%) 17 (18) 9 (43) 8 (59)

Type of HD 0.395b

Short segment type n
(%)

16 (17) 7 (30) 9 (70)

Typical-segment type
n (%)

62 (67) 24 (38) 38 (62)

Long-segment type n
(%)

17 (16) 5 (26) 12 (74)

Weight at birth (kg) 3.00
(1.90–4.25)

3.22
(1.90–4.25)

3.00
(2.35–4.20)

0.329

Age at surgery (month) 6.37
(3.00–12.00)

5.75
(3.00–12.00)

6.50
(3.34–12.00)

0.305

Weight at surgery (kg) 8.00
(3.50–12.00)

7.65
(4.80–12.00)

8.15
(3.50–12.00)

0.318

Length of stay (d) 17 (10–43) 17 (10–33) 17 (10–43) 0.623
Operating time (h) 3.25

(1.50–4.30)
3.15
(1.50–4.30)

3.33
(2.00–4.22)

0.008

Abbreviations: HD, Hirschsprung disease; AD, preoperative anal dilatations; NAD, no pre-
operative anal dilatations.
Note: Ages, weights, length of stay and operating times are expressed as medians with
range.

a Fisher exact test for nominal categories and t test for continuous variables.
b Mann–Whitney test for nominal categories.
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Most anastomotic strictures can be relieved by anal dilatation to
avoid operation [10]. In theory, it is feasible to reduce the incidence
of anastomotic stenosis and even HAEC by anal dilatation post pull-
through for HD. However, Aworanti et al. observed that routine
anal dilatation post pull-through did not reduce the incidence of
postoperative anastomotic stenosis and HAEC compared with pa-
tients without anal dilatation, so the role of postoperative anal dila-
tation was doubted [11]. If anal dilatation is performed before
operation, can it affect the incidence of postoperative anastomotic
stenosis and HAEC? At present, there is no research report on preop-
erative anal dilatation. It is assumed that preoperative anal dilatation
can increase the diameter of anal canal, stimulate defecation, reduce
fecal accumulation, and thus reduce the occurrence of HAEC. It can
even avoid overpulling the internal anal sphincter during the opera-
tion, so as to reduce the difficulty of operation and postoperative anal
edema. In this study, we will evaluate the role of preoperative anal
dilatation in laparoscopic-assisted Soave pull-through by retrospec-
tively comparing the incidence of HAEC and obstructive symptoms in
children with or without preoperative anal dilatation.

1. Material and methods

1.1. Patient samples

A retrospective review was carried out of inpatient surgical records
to identify children aged from 3 to 12 months and undergoing
laparoscopic-assisted Soave pull-through procedures for HD between
January 2014 and December 2018. All patients were followed up for at
least 12 months. Patients who were diagnosed with total colonic
aganglionosis, those with multiple stage procedures, 21 trisomy and
other serious congenital malformations, and those lost to follow-up
were excluded. The data collected included patient sex, age, type of
HD, weight at birth and surgery, operation time, hospitalization time,
incidence of HAEC before and after operation and other postoperative
complications (such as obstruction symptoms, anastomotic stenosis,
anastomotic leakage, perianal dermatitis). Demographics, perioperative
data and postoperative complications were obtained from the relevant
records and the cohorts identified. Children were divided into preoper-
ative anal dilatation group (AD group) and those who did not (NAD
group), the grouping was based on the individual practice of the sur-
geon. The study protocol was approved by the ethics committee at Fu-
jianMaternity and Children Health Hospital before beginning the study.

1.2. Anal dilatation

The patient was diagnosed as HD by contrast enema, anorectal ma-
nometry and intestinal biopsy. During the hospitalization, the parents
learned the technique of anal dilatation and then discharged. AD
group parents selected anal dilators (a metal anal dilator similar to
Hegar dilator) appropriate for the child's anal size and began to carry
out anal dilatation after discharge. Generally, the daily anal dilatation
was started from No. 6 or 7 (6 mm or 7 mm, 1 mm is a unit in size)
anal dilators. After sufficient lubrication, the anal dilators were inserted
about 9 to 11 cm deep into the rectum and lasted about 15 to 20 min;
the size of the anal dilators was increased every two weeks for at least
3 months. The size of anal dilator used based on age of the baby and
the schedule for advancing in size can be seen in Table 4. There were
no children that had anal dilatation in NAD group and routine anal dila-
tation was performed in both groups from 2 weeks after laparoscopic-
assisted Soave pull-through.

1.3. Type of HD, HAEC and postoperative obstructive symptoms

Short-segment Hirschsprung disease is defined as aganglionosis lim-
ited to the proximal rectum. Typical-segment is defined as aganglionosis
extending from anus to the rectosigmoid junction, or into the distal
sigmoid. Long-segment is defined as aganglionosis extending from
anus to the level of descending colon, or into the transverse colon.
Hirschsprung-associated enterocolitis (HAEC) was defined using the
Delphi scoring system, which included clinical history, physical exami-
nation, laboratory findings and radiologic examination [12]. Postopera-
tive obstructive symptoms include abdominal distension, bloating,
borborygmi, vomiting, or ongoing severe constipation [13].

1.4. Statistical analysis

The datawere analyzed using the SPSS 20.0 statistical software. Char-
acteristicswere compared between the two groups using Student's t-test
for continuous variables and the chi-square test for categorical variables.
When the expected counts were less than 5, Fisher's exact test was used.
A P-value b0.05 was considered statistically significant difference.

2. Results

A total of 95 children were identified through the inclusion criteria.
There were 36 (9 female and 27 male) in AD group and 59 (8 female
and 51 male) in NAD group. The demographics of the patients included
in the study can be seen in Table 1.

The groups were similar in their gender (P=0.177) and the type of
HD distribution (P=0.395). Theweight at birth (median 3.22 kg AD vs.
3.00 kg NAD; P = 0.329), weight at surgery (median 7.65 kg AD vs.
8.15 kg NAD; P = 0.318), age at surgery (median age 7.75 months AD
vs. 6.50 months NAD; P = 0.305) and length of stay (median
17 days AD vs. 17 days NAD; P = 0.623) were also similar between
the two groups. Compared with the NAD group, the AD group had sig-
nificantly shorter operation time (median 3.15 h vs. 3.33 h, P =
0.008). Preoperative anal dilatation could shorten the operation time
in short and typical-segment (2.08 ± 0.39 vs. 2.67 ± 0.37, P = 0.009
and 3.05± 0.38 vs. 3.29± 0.46, P=0.042), but has no significant effect
on long-segment disease (3.85 ± 0.41 vs. 3.89 ± 0.30, P = 0.839;
Table 2). (See Table 3.)

The overall incidence of HAEC was 20% and 16% before and after op-
eration, respectively, and the recurrence rate was 4%. When the HAEC
rates were compared, five children (14%) in the AD group and fourteen
children (24%) in the NAD had HAEC before operation (P = 0.298).
There were four (11%) and eleven (19%) children who developed



Table 2
Comparison of operating time at each type of HD between the AD and NAD groups.

Type of HD AD NAD Pa

Short-segment type 2.08 ± 0.39 2.67 ± 0.37 0.009
Typical-segment type 3.05 ± 0.38 3.29 ± 0.46 0.042
Long-segment type 3.85 ± 0.41 3.89 ± 0.30 0.839

a T test for continuous variables.

Table 3
Results of statistics comparing the incidence of HAEC and postoperative complications in
the AD and NAD groups.

Characteristics Total
(n = 95)

AD
(n = 36)

NAD
(n = 59)

Pa

HAEC n (%)
Preoperative 19 (20) 5 (14) 14 (24) 0.298
Postoperative 15 (16) 4 (11) 11 (19) 0.171
Recurrent 4 (4) 1 (3) 4 (7) 0.647

Postoperative obstructive symptoms
n (%)

20 (21) 7 (19) 13 (22) 0.802

Anastomosis stricture n (%) 4 (4) 1 (3) 3 (5) 1.000
Anastomosis leak n (%) 1 (1) 0 (0) 1 (2) 1.000

a Fisher exact test for nominal categories.
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HAEC postoperatively (P = 0.171), and the HAEC recurred in two (3%)
and four (7%) children in AD and NAD group (P = 0.647), respectively.
There was no difference between the groups in the incidence of HAEC
whether preoperative or postoperative. The results of statistics compar-
ing the incidence of HAEC and postoperative complications in the AD
and NAD groups can be seen in Table 2.

There were 20 patients (21%) with obstructive symptoms, but there
was no significant difference between the two groups (19% vs. 22%; P=
0.802). Anastomotic stenosis occurred in 4 cases (4%, 1 AD and 3 NAD)
and the differencewas not significant (3% vs.5%; P=1.000). One patient
in NAD group developed anastomotic leakage on the second day after
operation, and was cured by conservative treatment without anasto-
motic stenosis, but HAEC occurred at the fourth month after operation.
In the cases of anastomotic stenosis, one patient was cured by reopera-
tion and botulinum toxin injection, respectively, and the other 2 cases
were improved after anal dilatation.

3. Discussion

With the development of minimally invasive surgical technology,
laparoscopic-assisted Soave pull-through procedure has become the
most widely used operation for its advantages of minimal invasiveness,
quick recovery and low complications in HD patients [14–16]. However,
the incidence of obstructive symptoms and HAEC did not decrease or
even increase [17]. According to the literature, the incidence of postoper-
ative obstruction symptoms is 8%–30% [13], the incidence of preopera-
tive HAEC is 6%–60%, and the incidence of postoperative HAEC is 25%–
37% [18]. The incidence of postoperative obstruction and preoperative
HAECwas 20% and 18%, respectively, whichwas consistentwith the pre-
vious study. The incidence of HAEC after operation was 17%, slightly
lower than that reported in the literature, for long-segment disease,
total colonic aganglionosis and trisomy21were excluded from the study.

HAEC is the leading cause of morbidity in HD children, when some-
one has vomiting, abdominal distention and septicemia post pull-
through. It has been found that anastomotic stenosis and intestinal ob-
struction postprocedure are the risk factors for HAEC [8,19], and some
pediatric surgeons believe that the occurrence of HAEC is closely related
to postoperative obstruction symptoms (including anastomotic steno-
sis) [8,11,20]. It is proposed to avoid anastomotic stenosis by anal dila-
tation so as to decrease the incidence of HAEC. There is some dispute
about routine anal dilatation after surgery [21,22]. Some scholars believe
that anal dilatation can cause pain and discomfort, increase the psycho-
logical pressure of parents and children, and even lead to later psycho-
logical problems. Temple found that the effect of weekly anal dilatation
by the surgeon is equal to that of daily anal dilatation by the parents,
and daily anal dilation is not necessary [22,23]. There is only one study
comparing the incidence of anastomotic stenosiswith orwithout anal di-
latation. Unfortunately, Aworanti found that postoperative routine anal
Table 4
Age of starting anal dilatation and the corresponding size of anal dilator.

Age (month) b1 1–2 2–3 3–4 4–5 5–6 N6

Anal dilator (mm) 6 7 8 9 10 11 12
Size advancing schedule increasing 1 mm per 2 weeks.

Note: 1 mm is a unit in size of anal dilator, and the maximum anal dilator we use before
operation is 18 mm.
dilatation did not significantly reduce the incidence of anal stenosis
[11]. However, the number of patients included in their study was
small, and the frequency of anal dilatation and the compliance of chil-
dren were not clear. Compared with the control group, the anal dilata-
tion group could prevent early symptomatic stenosis, and the incidence
of anal stenosis and HAEC was lower in AD group. In another study,
Rouzrokh accidentally found that 30 children who began anal dilatation
two weeks after operation did not have anastomotic stenosis [9].
Concealed anal stenosis can be found by routine anal dilatation with ex-
amination at 6 weeks after operation and early treatment can improve
prognosis [24]. So it's too early to deny the role of anal dilatation. Anal di-
latation is simple and practicable, and it provided a good result in the
treatment of constipation and anal stenosis and in preventing anal steno-
sis after repair of anorectal malformations (ARMs) [25–28]. A survey of
36 pediatric surgeons from 20 countries shows that 70% of surgeons
began anal dilatation two weeks after operation, and 94% of surgeons
prefer to use metal dilators [29]. Our method of anal dilatation is the
same as that of most surgeons in the world. In our study, the incidence
of postoperative obstruction symptoms and anastomotic stenosis in the
two groups was similar, and the incidence of HAEC in AD group was
lower than that in NAD group, but there was no statistical difference. It
seems that preoperative anal dilatation has no effect on the incidence
of HAEC. It is possible that other factors found in recent years could
lead to HAEC, such as abnormal epithelial barrier function, an abnormal
composition of intestinal microorganisms, and immune dysfunction
[30–34] and even the interaction of the three factors [20]. To further clar-
ify the pathogenesis of HAEC, we can formulate effective prevention and
treatment strategies for HAEC in the future [30].

In present study, we found that the average operation time of the AD
group was significantly shorter than that of NAD group. We speculated
that preoperative anal dilatation could increase the diameter of anal
canal, making it easy to pull the colon out through muscular sheath; it
greatly reduced the difficulty of operation and shortened the operation
time. The anal canal is narrow and internal sphincter is very weak in in-
fants, making the pull-through procedure difficult. Vigorous anal dila-
tion and excessive anal canal traction during operation can damage
the internal sphincter and have adverse effects on the postoperative
continence function [35]. Therefore, preoperative anal dilatation can
avoid vigorous anal dilation and excessive anal canal traction during op-
eration; itmay alleviate anal edema and promote postoperative rehabil-
itation. But we did not find that the length of stay in AD group was
significantly shorter than that in NAD group, and the postoperative
complications (include obstruction symptoms, anastomotic stenosis,
anastomotic leakage) were similar between the two groups.

This analysis was limited by its retrospective nature and the small
population analyzed. The diagnosis of HAEC and postoperative com-
plications was also somewhat subjective and depended on the clini-
cal assessment of the patient by the surgeon. Furthermore, only
episodes of enterocolitis that are serious to require admission and
outpatient care will be identified, which may affect the true inci-
dence of this complication.
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4. Conclusion

To our knowledge, this is the first report about the effect of preoper-
ative anal dilatation on the incidence of HAEC and complications post
pull-through. Unfortunately, we have not shown preoperative anal dila-
tation reducing HAEC and obstruction symptom rates. However, this
retrospective analysis suggests that operative time was significantly
shorter in those with preoperative anal dilatation as compared with
those without in short and typical segment children, and it may reduce
the operation difficulty. In view of the limitations of this study, the role
of preoperative anal dilatation needs to be proved by a prospective ran-
domized study in the future.
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