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Abstract: Objective: To investigate the effects of live combined Bifidobacterium and Lactobacillus tablets combined
with Soave radical operation on postoperative intestinal flora and immune function in children with Hirschsprung
disease (HD). Methods: A total of 126 cases in the Xi’an Children’s Hospital from January 2018-December 2021
were retrospective analyzed. Among them, 60 cases treated with Soave radical operation alone were the control
group (CG), and the other 66 cases with live combined Bifidobacterium and Lactobacillus tablets and Soave radical
operation were set as the observation group (OG). We compared the treatment efficacy, adverse effects, defecation
function, and the number of intestinal flora and 1gG and IgA levels at the time of admission and after 3 months of
treatment between both groups of children. Results: The efficacy efficiency and excellent defecation function rate
were dramatically higher in the OG than in the CG after treatment (P<0.05). The bifidobacteria, lactobacilli and en-
terococcus faecalis were dramatically higher in the OG than in the CG after treatment (P<0.05), and the E. coli was
dramatically lower than in the CG (P<0.05). After treatment, IgA and IgG in the OG were higher than those in the CG
(P<0.05), and the incidence of postoperative complications was lower than that in the CG (P<0.05). Conclusion: Live
combined Bifidobacterium and Lactobacillus tablets combined with Soave radical operation can effectively improve
intestinal flora dysbiosis and immune function in children with HD. It has a better effect on the ability to defecate
and a marked effect on the prevention of complications, which has a high clinical application value.
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Introduction pensatory and secondary dilatation and thick-
ening, forming megacolon changes with subse-

Hirschsprung disease (HD) is a common and quent degenerative degeneration, atrophy, and

representative congenital developmental de-
fect disease in pediatric general surgery, occur-
ring in 1in 5000 live births. Its incidence varies
widely among ethnic groups, with China having
one of the highest rates of neonatal HD [1, 2].
The characteristic pathological changes of HD
are the absence of ganglion cells in the distal
stenotic segment of the intestinal wall, result-
ing in spastic narrowing of the diseased intes-
tine and inability to move normally. As well as
functional intestinal obstruction in the proximal
normal intestinal segment because the con-
tents cannot be emptied on time [3]. Over time,
the proximal intestinal canal undergoes com-

even reduction or disappearance of its ganglion
cells [4]. Clinically, the main manifestations are
non-defecation or delayed defecation of meco-
nium, abdominal distension, vomiting, intracta-
ble constipation, and malnutrition [5]. The dis-
ease not only affects the bowel and normal
defecation function of children, but also can
cause severe acidosis, dehydration, and shock
as the disease progresses, endangering their
life and safety [6].

The most clinically recognized and effective
treatment is the surgical removal of ganglion
cell-free intestinal tubes [7]. Transanal Soave
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radical operation avoids damage to the rectal
wall and peribladderal nerves caused by exten-
sive separation of the pelvis and preserves
most of the anal sphincter, protects the defeca-
tion reflex and the sexual nerve, and provides
better postoperative defecation function [8].
Despite surgical resection of the ganglion cell-
free segment, approximately 40% of patients
continue to suffer from recurrent life-threaten-
ing HD-associated small bowel colitis [9]. Other
common postoperative complications include
perianal dermatitis and fecal soiling, with an
incidence of about 10% [10]. Research has
shown that intestinal microbiota and immune
changes are also involved in the development
of these postoperative complications [11].
Microecological agents have been mentioned
in many studies as live microorganisms with
beneficial health effects to optimize gastroin-
testinal function and intestinal flora, and there-
fore they have also started to be used in the
prevention and treatment of perioperative
small bowel colitis in HD [12]. However, the spe-
cific effects of microbial agents on intestinal
flora and immune function are not known, and
more clinical studies are needed to verify their
specific therapeutic effects.

This study not only verified that the combina-
tion of microecological agents can reduce the
incidence of complications after radical Soave
treatment and improve the defecation function
in HD patients, but also analyzed the specific
effects of this treatment regimen on the intesti-
nal flora and immune function of the children.
Related reports are presented below.

Methods and materials
General data

A total of 126 child patients in the Xi'an
Children’s Hospital from January 2018-De-
cember 2021 were retrospective analyzed.
Among them, 60 cases treated with Soave radi-
cal operation alone were the control group (CG),
including 37 males and 23 females with a
mean age of (2.48+0.95) years. The remaining
66 cases with microecological agents and
Soave radical operation were the observation
group (0G), including 38 males and 28 females
with a mean age of (2.53+0.79) years. The par-
ents of the children voluntarily participated in
this study and signed the informed consent
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form. This study was approved by the Medical
Ethics Committee of the Xi'an Children’s
Hospital (Lot No. 20190910).

Inclusion and exclusion criteria

Inclusion criteria: Children aged 6 months to 12
years; The diagnosis of HD was confirmed by
rectal manometry, X-ray, anal finger examina-
tion and biopsy [13]; A barium enema showed a
stenosis of the sigmoid colon and above; The
child was eligible for surgery. Children with
symptoms such as difficult bowel movements
and abdominal distention; The medical records
are complete.

Exclusion criteria: Children with co-morbid in-
fections, immune system diseases, hematolog-
ic diseases; Persons with digestive system mal-
formations; Intolerance to treatment regimens;
Poor adherence to treatment.

Treatment options

Soave radical operation was performed in both
groups, and the children were successfully
anesthetized and placed in the bladder osteot-
omy position. A 0.5-cm-long incision was made
at the superior umbilical rim, a pneumoperito-
neum was established, a 5-mm T-tube was
placed, and abdominal pressure was controlled
at 8 to 10 mmHg. Two incisions were made at 4
cm on the left and right sides of the umbilicus,
and a 5 mm T-tube was placed to pad the child’s
buttocks and observe the location of the lesion
under the laparoscope to determine the extent
of resection. The rectal mesentery and collat-
eral ligaments were separated using an ultra-
sonic knife, the mesentery was clamped, the
mesenteric tertiary vessels were coagulated
and then freed toward the colon, and the
perineum was operated using the transanal
Soave radical procedure steps. The anal canal
was removed on the 7th postoperative day,
and the anal anastomosis and stricture were
checked 2 weeks after surgery. If there was
anal stricture, anal dilation was required.
Starting on the 3rd postoperative day, the chil-
dren in the OG were combined with microeco-
logical preparations on this basis and were
given Live Combined Bifidobacterium and
Lactobacillus Tablets (Hangzhou Yuanda Bio-
pharmaceutical Co., Ltd); Dose: 3 tablets/time,
3 times/d, for 3 months.
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Table 1. Baseline data

Observation group (n=66) Control group (n=60) X2/t P

Age (year) 2.53+0.79 2.48+0.95 0.322 0.748
Gender 0.218 0.640

Male 38 (57.58) 37 (61.67)

Female 28 (42.42) 23(38.33)
Body mass (kg) 12.87+1.61 13.26+1.58 1.370 0.173
Preoperative bowel washout time (days) 10.4+3.3 10.07+2.43 0.948 0.345
Type of lesion 0.903 0.637

Short-segment type 13 ( ) 16 (26.67)

Long-segment type 23 ( ) 20 (33.33)

common-segment type 30 ( ) 24 (40.00)
Family history of enterocolitis 10 (15.15) 7 (11.67) 0.327 0.567
Malnutrition 14 (21.21) 15 (25.00) 0.255 0.614
Family history of congenital malformation 8(12.12) 9 (15.00) 0.223 0.637
History of passive smoking 19 (28.79) 15 (25.00) 0.229 0.632

Outcome measures

Clinical outcomes were evaluated after 3
months of treatment in both groups of children.
Markedly effective: Disappearance of symp-
toms and absence of abnormal bowel move-
ments. Effective: Slight improvement in symp-
toms and improvement in stool properties and
frequency. Ineffective: Symptoms were not
transformed. Total response rate = (effective +
effective) number of cases/total number of
cases x 100%. (2) Defecation function was
assessed after 3 months of treatment in both
groups, and the Krickenbeck score was used
to evaluate the defecation function, including
constipation, fecal soiling, and voluntary bowel
motility function. The total score is 9, and the
higher the score, the more obvious the improve-
ment of the function: 9-6 is excellent, 4-5 is
good, 3 and below is poor. Total excellent rate =
number of (excellent + good) cases/total num-
ber of cases x 100%. (3) The immune function
and the number of intestinal florae of children
were assessed after 3 months of treatment.
Fresh stool specimens were collected from the
children, and the number of E. coli, Lactoba-
cillus and Bifidobacterium were detected in
both groups by using the live plate count meth-
od. Before and after treatment, 4 mL of venous
blood was collected from the children in a pro-
coagulant tube, and immunoglobulin G (IgG)
and immunoglobulin A (IgA) levels were abbre-
viated using an immunoturbidimetric method,
and the kit was purchased from Beckman
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Coulter. (4) Patients were counted for postop-
erative complications, including small bowel
colitis, constipation, perianal dermatitis, and
foul feces.

Statistical methods

SPSS 21.0 statistical software was applied to
analyze the data. The measurement data were
expressed as mean * standard deviation, and
the counting data were percentages. When two
groups of measurement data were compared,
they conformed to normal distribution and
independent ttest was used. While paired
t-test was conducted for comparison of two
times in the same group and chi-square test for
that of rates. P<0.05 signifies a statistical
significance.

Results
Baseline data

It was found that there was no statistical differ-
ence (P>0.05) between both groups in terms of
age, gender, body mass, preoperative bowel
washout time, type of lesion, family history of
enterocolitis, malnutrition, family history of
congenital malformation, and history of passive
smoking (Table 1).

Treatment efficacy of both groups of children
The treatment efficacy of children in the two

groups was observed, and the total response
rate in the OG was 93.94%, which was higher
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Table 2. Treatment efficacy table

of the CG after treatment

Observation Control group

(P<0.05) (Figure 1).

X2 P
. group (n=66) (n=60) Changes in the number of in-

Markedly effective 34 (51.52) 27 (45.00) testinal flora before and after

Effective 28 (42.42) 22 (36.67) treatment in both groups

Ineffective 4 (6.06) 11 (18.33)

Total response 62(93.94)  49(8167) 4514 0034 The bifidobacteria, lactobacil-
li, E. coli and enterococcus
faecalis of children in both

Table 3. Defecation function table groups were compared before

Observation Control group - b and after treatment, and there
group (n=66) (n=60) was no statistical difference

Excellent 31 (46.97) 22 (36.67) before treatment (P>0.05).

Good 33 (50.00) 28 (46.67) Thz blflf[jobacterla, lfaCtOti.aC'.”'
and enterococcus faecalis in

Poor 2(3.03) 9(15.00) the OG were higher than those

Excellent rate 64 (96.97) 51 (85.00) 5.651 0.017

in the CG after treatment

A= Observation group

3 Control group 3 Control group

2.51 et —. 20+

207 15

I 1.5 )

219 % 2 % %
0.54 51

B £=3 Observation group

(P<0.05), and E. coli was lower
than that in the CG (P<0.05)
(Figure 2).

Comparison of complication
rates between both groups

Small bowel colitis, constipa-
tion, perianal dermatitis, and
foul feces were observed in

Before treatment  After treatment

Figure 1. Changes in immune function before and after treatment in both
groups. A. IgA is higher in both groups after treatment, and the IgA in the
observation group is higher than that in the control group after treatment. B.
1gG is higher in both groups after treatment, and the IgG in the observation
group is higher than that in the control group after treatment. IgG: immuno-

globulin G, IgA: immunoglobulin A.

than that of the CG (81.67%) (P=0.034), see
Table 2.

Comparison of defecation function between
both groups after treatment

After comparing the defecation function of the
children in both groups after treatment, the
excellent rate in the OG was 96.97%, which was
higher than the 85.00% in the CG (P=0.017), as
shown in Table 3.

Changes in immune function before and after
treatment in both groups

The IgA and IgG levels of the children in the two
groups before and after treatment were statis-
tically not different (P>0.05). The levels in both
groups were higher after treatment (P<0.05),
and that in the OG were higher than those
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Before treatment  After treatment

both yellow liability groups,
while the overall complication
rate was lower in the children
in the OG than in the CG
(P=0.017), as shown in Table
4.

Discussion

HD is a common developmental malformation
of the gastrointestinal tract characterized by
the absence of ganglion cells in the terminal
segment of the intestinal wall, which is associ-
ated with recurrent constipation and small
bowel obstruction and other clinical symptoms
[14]. Therefore, timely and effective treatment
is essential. Currently, most children with HD
are treated clinically by surgery, but some chil-
dren still have incisional infections and small
intestinal colitis after surgery, resulting in the
disruption of normal intestinal microecology,
intestinal dysfunction, flora translocation, dys-
biosis, and enterogenic infections, which seri-
ously affect the prognosis of children [15].
Microecological agents can re-establish the
microecological balance of the gastrointestinal
tract, effectively reduce the translocation of
flora, enhance the barrier function of the gas-
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A =3 Observation group
3 Control group

B =3 Observation group
=3 Control group

severely affects the absorp-
tion of nutrients and leads
to immune deficiency [17].
Several studies have shown
that the combined application
after colorectal cancer as well
as biliary tract cancer has
been shown to enhance the
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immune function of patients
[18, 19]. The present study
revealed that all immune in-
dexes of the children in the
OG were higher than those
in the CG after surgery, sug-
gesting that microecological
agents combined with Soave
radical operation had less
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Figure 2. Changes in the number of intestinal florae before and after treat-

Before treatment

impact on the immune func-
tion of the children and helped
them recover after surgery.

After treatment

ment in both groups. A. Bifidobacteria are higher in both groups after treat-

ment, and the observation group was higher than the control group after
treatment. B. Lactobacillus is higher in both groups after treatment, and
the observation group was higher than the control group after treatment. C.
E. coli is reduced in both groups after treatment, and E. coli is lower in the
observation group than in the control group after treatment. D. Enterococ-
cus faecalis are higher in both groups after treatment, and the observation

group was higher than the control group after treatment.

Table 4. Comparison of complication rates

Intestinal infections are the
result of mutual transforma-
tion of intestinal microecologi-
cal balance and dysbiosis,
and the microorganisms that
cause infections are not nec-
essarily pathogenic or patho-
gens, but the result of translo-
cation or translocation of the

Observation Control group

normal microbiota, of which

group (n=66) (n=60) X P the translocation of the nor-
Small bowel colitis 2 (3.03) 6 (10.00) 2.568 0.109 mal intestinal flora leading to
Constipation 1(1.52) 4 (6.67) 2.189 0.139 infection has attracted wide-
Perianal dermatitis 2(3.03) 2(3.33) 0.009 0.923 spread attention [20, 21]. The
Foul feces 1 (1.52) 3(5.00) 1.242 0.265 main causes of intestinal bac-
Overall complication rate ~ 6(9.09) 15 (25.00) 5.727 0.017 terial translocation are dysbio-

trointestinal mucosa in children, and increase
their tolerance [16].

In this study, the total response rate of the
treatment of children in the OG was higher than
that of the CG, and the rate of good defecation
function in the OG was higher after treatment,
indicating that the combination of microeco-
logical preparations can dramatically improve
the recovery of intestinal function of children.
Numerous studies have confirmed that the cel-
lular immune function of postoperative children
is suppressed, as well as anemia and growth
retardation due to chronic abdominal disten-
sion and constipation caused by HD, which

3576

sis of the intestinal microecol-
ogy, disruption of the balance
of the bacterial flora, resulting in disruption of
the bacterial film structure of the intestine,
reduced intestinal colonization resistance, in-
creased intestinal mucosal barrier permeability
and decreased host immune function, and
breakthrough of the intestinal mucosal barrier
by bacteria or their products (endotoxins) into
the mesenteric lymph nodes or portal system,
further reaching other organs far from the in-
testine [22]. Shen et al. [23] found that bifido-
bacteria and lactobacilli in the stool of children
with congenital megacolon associated small
bowel colitis were significantly lower than in
normal children. In this study, the sick children
in the OG were given oral micro-ecological prep-
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aration after surgery. The micro-ecological
preparation (Live Combined Bifidobacterium
and Lactobacillus Tablets) consisted of La-
ctobacillus, Bifidobacterium, and Streptoco-
ccus thermophilus together, all of which are
normal strains of bacteria in the human intes-
tine, which not only helped the sick children
improve their intestinal flora but also constitut-
ed a definite resistance. Bifidobacterium inhib-
its the multiplication of pathogens, promotes
the recovery of gastrointestinal function, reduc-
es the inflammation, improves the immune
function of the intestine, and prevents bacterial
displacement [24]. Tang et al. [25] mentioned
that breastfeeding improved the intestinal flora
composition of children with HD, which prevent-
ed the development of megacolon associated
small bowel colitis with a higher mortality. In
our study, we found higher E. coli and lower
Bifidobacterium, Lactobacillus, and Entero-
coccus faecalis in both groups before treat-
ment, and lower E. coli and higher Bifi-
dobacterium, Lactobacillus, and Enterococcus
faecalis in both groups after treatment. The
level of E. coli of children in the OG after treat-
ment was lower than that of the CG, and
Bifidobacterium, Lactobacillus and Entero-
coccus faecalis were higher than that of the
CG, indicating that the use of microecological
agents can stabilize the intestinal flora and
reduce the risk of lesions. In comparison,
Sireekarn et al. [26] mentioned that E. coli
increases, and Bifidobacterium decreases in
affected children. By altering this phenomenon
we were able to prevent the development of
small intestinal colitis, making it similar to our
study. Finally, we compared the complications
of both groups, and the overall complication
rate of the OG, including small bowel colitis,
was lower than that of the CG, indicating that
the combination of microecological agents with
Soave radical operation is safe and reliable,
and can ensure a therapeutic effect while
avoiding serious complications.

There are also some shortcomings in the cur-
rent study. Firstly, the treatment of HD varies
depending on the age of children at presenta-
tion, the length of the ganglion-free bowel,
nutritional status, and general condition, so
more studies are needed to compare and in-
vestigate the findings. Secondly, we do not
know the effect of the treatment on the subse-
quent development and growth of children,
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which will require more long-term follow-up.
Finally, more animal experiments are needed to
explore the specific mechanisms of the effects
of microecological agents.

In conclusion, microecological agents com-
bined with Soave radical operation can effec-
tively improve intestinal flora dysbiosis and
immune function in children with HD. It has a
better effect on the ability to defecate and an
obvious effect on the prevention of complica-
tions, which has a high clinical application
value.
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