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patients with meconium peritonitis? A
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Abstract

Background: In the last century, meconium peritonitis(MP)was once a highly fatal gastrointestinal. disease With the
development of fetal radiological technology, abnormal signs, such as pseudocysts, can. be detected during the
fetal period so that more patients can be diagnosed prenatally and receive surgery. in the early stage of life. The
survival rate of MP has increased up to 80% in recent years. According to. a review of the treatment and outcomes
of patients diagnosed with MP, we evaluated the influence of. early operation on survival rate and discussed the
risk factors of prognosis.

Methods: We collected 79 cases of patients diagnosed with MP who were treated in our department. from
October 2001 to December 2017. They were divided into 2 groups. Patients in group A were born. in our hospital.
Patients in group B were born in a local hospital with suspicion of MP and then transferred. to our department.

Results: The birth weight (BW) and gestational age (GA) of patients were higher in group A than in. group B. There
was no significant difference in the proportion of premature and low birth weight (LBW). patients between the two
groups (p = 0.422, p = 0.970). Their age at the time of surgery was younger in. group A than in group B (1.4 ± 2.0 vs.
6.9 ± 14.9, p < 0.001). The overall survival rate of group A was higher. than that of group B (95.0% vs. 79.5%,
p = 0.038). The prognosis of premature patients was worse than. that of full-term infants for both groups (p = 0.012).

Conclusions: Prematurity is a significant risk factor related to death for MP patients. The survival rate. of MP
patients can be improved by early operation during the neonatal period.
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Background
Meconium peritonitis (MP) is a rare gastrointestinal dis-
ease, with an incidence between 1/30000 and 1/35000
[1–4]. When perinatal intestinal perforation occurs, usu-
ally caused by intestinal atresia, stenosis or malrotation,
meconium enters the abdominal cavity and causes sterile
chemical peritonitis. With the development of radio-
logical technology, abnormal signs such as fetal ascites,
bowel dilatation, intraabdominal calcification and
pseudocyst, can be detected during fetal period by ultra-
sound (US) and magnetic resonance imaging (MRI), so
that more can be diagnosed prenatally and receive

operation in early stage of life. The survival rate of MP
has been increased up to 80% recent years [2, 5–7].
Several single- and multicenter studies have proposed

that fetal patients diagnosed with MP should be deliv-
ered in a tertiary center to undergo early operation to
improve the survival rate and prognosis [2, 8–11]. Early
operation leads to earlier repair and restoration, provid-
ing additional time for the bowel to recover and develop
in the neonatal period. Animal experiments showed that
lack of a microbiome could impair adrenal catechol-
amine, implying that the poor health status of neonates
might be caused by immature of intestinal function [12].
However, the choice of surgical method remains contro-
versial. The choice of procedures, including primary
anastomosis and enterostomy, usually depends on the
condition of bowel and the severity of intraabdominal
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infection found during operation. Here, we describe our
experience in the treatment and management of patients
with MP and analyze the effects of early operation to
provide some potential risk factors for MP.

Methods
From October 2001 to December 2017, 82 patients (45
males and 34 females) with MP were admitted to our
department. Three of them who did not accept surgery
were excluded. A total of 79 patients were ultimately in-
cluded in the retrospective study. We collected data, in-
cluding sex, gestational age (GA), delivery mode, birth
weight (BW), antenatal diagnosis, white blood cell count,
C-reaction protein (CRP) and albumin (ALB) levels be-
fore operation, type of operation, length of remaining
bowel after operation, time of parenteral and enteral nu-
trition administration, postoperative complications, out-
comes and hospital length of stay (LOS).
We divided the 79 patients into two groups to evaluate

the influence of early operation on survival rate. Forty
children born in our hospital underwent early operation,
mostly in the first 24 h after birth, and were included in
group A. Thirty-nine patients who were transferred to
our department of pediatric surgery were included in
group B.
The SPSS v.23.0 was used for statistical analysis. The

Shapiro-Wilk test was used to test the normal distribu-
tion of the variables. The Mann Whitney test was used
to compare variables with abnormal distributions. Quali-
tative variables between groups were compared by the
Chi square test. A p-value of less than 0.05 was consid-
ered significant.

Results
Overall, the GA was between 28 and 41+ 4 weeks (M =
37.2 ± 2.3), and the BW ranged from 1330 g to 4280 g
(M = 3162.1 ± 532.3). The average age at the time of o
surgery was 4.1 ± 10.8 days after birth (M = 1, range 0 to
83). The overall survival rate was 87.3%. A total of 69
patients were cured and discharged from the hospital
without respiratory support or parenteral nutrition. The
average hospitalization time was 23.9 ± 13.6 days (M =

20, range 12 to 84). The average duration of parenteral
nutrition utilization was 16.5 ± 6.7 days (M = 15, range 8
to 40). Four patients died of severe infection, and two
died of respiratory failure. Four families discontinued
the treatments due to multimalformation of the child
and financial problems.
Among these patients, intraabdominal calcification

was found in 6 patients and intraabdominal pseudocysts
were found in 10 patients before exploratory laparotomy.
The remaining patients underwent exploratory laparot-
omy because of abdominal distention and tenderness.
During the surgery, pseudocysts were found in another
25 patients. Complex intestinal adhesion with diffuse
turbid ascites in the abdominal cavity or purulent adhe-
sion to the abdominal wall were found in the remaining
38 patients, which verified the diagnosis of meconium
peritonitis. The methods of surgery included peritoneal
drainage (1 case, 1.3%), enterolysis (1 case, 1.3%), intes-
tinal resection and anastomosis (34 cases, 43.0%) and en-
terostomy (43 patients, 54.5%). The average length of
remaining bowel of all the patients was 105.3 ± 42.3 cm.
Postoperative complications occurred in 9 of 77 patients
who received anastomosis and enterostomy, with a mor-
bidity of 11.7%. The morbidity of surgical complications
was 8.8% for primary anastomosis (one intestinal fistula
and two intestinal obstructions) and 9.3% for enteros-
tomy (one wound infection, one stoma prolapse and four
intestinal obstructions), while the survival rate were 88.2
and 86.0% (p > 0.05), respectively (Table 1).
Among the 56 of 79 patients (70.9%) who were pre-

natally diagnosed with MP, a survival rate of 87.50% was
observed. The most frequent findings of fetal US and
MRI were bowel dilatation (44, 78.6%), followed by poly-
hydramnios (28, 50%), ascites (15, 26.8%), echogenic
bowel (6, 10.7%), intraabdominal calcification (6, 7.1%),
intraabdominal pseudocyst (4, 7.1%) and oligohydram-
nios (1, 1.8%). The average age at the time of surgery op-
eration of the 79 patients was 4.1 ± 10.8 days, and the
average LOS was 22.2 days. For those fetuses who were
diagnosed with MP, fetal US examination was conducted
to monitor the growth of the fetus once per week during
the third trimester of pregnancy. Selective delivery was

Table 1 Clinical indicators of different methods of surgery

Procedures Enterostomy (n = 43) Primary anastomosis (n = 34) p value

Length of remaining bowel (cm) 98.5 ± 33.9 (M = 99.5) 112.8 ± 49.7 (110.0) 0.215a

Length of parenteral nutrition (d) 16.3 ± 6.2 (M = 15) 16.6 ± 7.2 (M = 14) 0.843a

Start time of enteral nutrition (d) 8.7 ± 4.1 (M = 8.0) 9.4 ± 6.0 (M = 6.0) 0.967a

LOS (d) 22.0 ± 12.3 (M = 21.0) 21.8 ± 15.8 (M = 18.0) 0.098a

Complication 6 (14.0%) 3 (8.8%) > 0.05a

Survival 37 (86.0%) 30 (88.2%) > 0.05a

aMann Whitney Test: Length of remaining bowel: U = 327.5, Z = -1.240
PN: U = 199.5, Z = -0.198; EN: U = 194.0, Z = -0.041; LOS: U = 570.0, Z = -1.656; Complication: χ2=, p > 0.05; Survival rate: χ2=, p > 0.05.
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be conducted by obstetricians if a new abnormal sign
was found or if the existing signals worsened, although
the desired GA was more than 37 weeks. Reinforcement
of nutrition for gravidas, including diets with high-
quality protein and glycemic control, was formulated by
nutritionists. As a result, 38 of these patients who re-
ceived the mentioned treatment were born in our ter-
tiary center with an average GA of 37.8 ± 1.8 weeks,
which is better than the GA of 36.4 ± 2.2 weeks for the
other 18 patients (p = 0.024). Among all the patients, 49
were delivered via cesarean section, and 29 were vagi-
nally delivered (one abandoned baby was not included
due to the absence of a recorded delivery mode). There
was no difference in the survival rate between patients
delivered by the two different modes (87.8% vs. 86.2%,
χ2 = 0.0233, p > 0.05).

Statistics of demographics and treatment data between
the two groups
Thirty-one patients (77.5%) in group A underwent sur-
gery in the first day after birth, while only 13 patients
(33.3%) in group B underwent surgery within the first
day (one abandoned baby was not included due to the
absence of a recorded age). Patients in Group B were di-
agnosed with ileus or meconium peritonitis first in a
local hospital and then transferred to our center at 4.4 ±
12.0 days (range 0 to 71, median = 1) after birth. Then,
some examinations were required before the anesthesia
and surgery, including blood coagulation testing, chest
radiography, echocardiography, etc. The average age of
patients at the time of surgery in group A was 1.4 ± 2.0
days (M = 1, range 0, 12), which was significantly youn-
ger than that in group B (1.4 ± 2.0 days vs. 6.9 ± 14.9
days, p < 0.001) (Table 2). The survival rate of group A
was also higher than that of group B (95.0% vs. 79.5%,
p = 0.038). Similar to the difference in the rate of fetal
diagnosis between the two groups (95.0% vs. 46.2%, p <
0.001), the gestational age and birth weight of neonates
in group A were both higher than those in group B
(37.8 ± 1.8 vs. 36.4 ± 2.7, p = 0.015, 3288.9 ± 521.6 vs.
3025.1 ± 516.1, p = 0.029, respectively). However, there
was no difference in the proportion of premature or low
birth weight (LBW) patients between the two groups
(p = 0.422, p = 0.970). To assess the general conditions of
the patients, we analyzed indexes of hematological and
biochemical indicators and markers of inflammation.
The C-reaction protein (CRP) value was measured in 35
children in group A, 9 of whom had a CRP value higher
than 8mg/L; ascites was collected and cultured for 29
patients, 7 of whom had positive culture results (24.1%).
In group B, the CRP value was measured in 33 children,
and 13 had elevated levels. Ascites bacterial culture was
performed in 21 of 39 patients, and 8 were positive
(38.1%). Although there was no difference between the

two groups in the level of hemoglobin, blood platelets,
albumin and white blood cell count (p = 0.912, p = 0.362,
p = 0.391, and p = 0.166, respectively), the positive rates
of CRP elevation and of ascites bacterial culture were
lower in group A patients than in group B patients, al-
though those difference were not statistically significant
(25.7% vs. 39.4%, p = 0.228, 24.1% vs. 38.1%, p = 0.288,
respectively).

Statistics of demographics and treatment data in preterm
and full-term patients
A total of 53 of 79 patients were full-term infants
(67.1%), whose survival rate reached 94.3% (Table 3). In
contrast, 25 preterm infants, whose GA was less than 37
weeks had a survival rate of only 72.0%. For preterm pa-
tients, the albumin value before surgery was much lower
than that for full-term patients (28.9 ± 4.7 vs. 33.5 ± 5.0,
p < 0.001). The average length of remaining bowel after
surgery in preterm patients was shorter than that in full-

Table 2 Characteristics and outcomes of patients in two groups

Group A (n = 40) Group B (n = 39) p value

Male 24 (60.0%) 21 (53.8%) 0.581#

Preterm 11 (27.5%) 14 (35.9%) 0.422#

LBW 4 (10%) 4 (10.3%) 0.970#

Caesarean Section 26 (65.0%) 23 (59.0%) 0.304#

Fetal diagnosis 38 (95.0%) 18 (46.2%) < 0.001#

Survival 38 (95.0%) 31 (79.5%) 0.038#

Age at operation (d) 1.4 ± 2.0 6.9 ± 14.9 < 0.001a

GA (w) 37.8 ± 1.8 36.4 ± 2.7 0.015#

BW (g) 3288.9 ± 521.6 3025.1 ± 516.1 0.029#

WBC (10^9/L) 14.7 ± 7.4 12.7 ± 5.7 0.166*

Hb (g/L) 150 ± 32 151 ± 28 0.912#

Plt (10^9/L) 219 ± 99 238 ± 88 0.362#

ALB (g/L) 32.4 ± 6.0 31.3 ± 4.7 0.391#

LOS (d) 23.1 ± 12.0 25.0 ± 15.4 0.904a

Abbreviations: GA gestational age; BW birth weight; WBC white blood cell; Hb
hemoglobin; Plt blood platelet; ALB albumin level in serum; LOS length of stay
in hospital. All the indicators of hematologic examination in the table were
done before the operation
# T-Test; aMann Whitney Test: Age at operation: U = 370.5, Z = -4.103; WBC: U =
605, Z = -1.386; LOS: U = 579.0, Z = -0.121; WBC: U = 499.5, Z = -2.461

Table 3 Characteristics of preterm and term infants

Preterm infants Term infants p value

BW (g) 2713.1 ± 569.8 3365.5 ± 367.9 < 0.001#

ALB (g/L) 28.9 ± 4.7 33.5 ± 5.0 < 0.001#

Remaining bowel (cm) 91.4 ± 40.3 112.8 ± 42.0 0.055a

LOS (d) 28.6 ± 13.6 22.3 ± 13.4 0.005a

Survival 18 (72.0%) 50 (94.3%) 0.006#

Abbreviations: Remaining bowel, length of remaining bowel after operation
# T-Test; aMann Whitney Test, Remaining bowel: U = 255.5, Z = -1.917; LOS:
U = 250, Z = -2.789
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term patients, although this difference was not signifi-
cant (91.4 ± 40.3 vs. 112.8 ± 42.0, p = 0.055). Comparing
the LOS, preterm patients needed more time in the hos-
pital for treatment than full-term patients (28.6 ± 13.6 vs.
22.3 ± 13.4, p = 0.005). According to a logistic regression,
there was a correlation between the outcome and pre-
mature delivery (p = 0.012). Among preterm infants, 8
had LBW, and only 5 survived. For low-birth weight pa-
tients, the survival rate was much lower than that for
non-LBW patients, as expected (62.5% vs. 91.3%,
p = 0.016).

Follow-up information
Thirty-five children were followed up from 39 days to
14 years (M = 3 years) in our clinics. One child was diag-
nosed with growth retardation, and the other 34 children
grew well, according to the weight-for-age curve and
height-for-age curve of the World Health Organization.
The other 34 living patients returned to their local city
and were lost to follow up.

Discussion
With advances in medical imaging technology, most MP
patients can be diagnosed antenatally by fetal US or
MRI, which contributes to the early application of sur-
gery for neonates. Shyu M et al. [8] demonstrated that
the prognosis of MP patients with ileus can be improved
by early operation. Keiichi Uchida et al. [10] also verified
that early surgery is an effective way to reduce intra-
abdominal and systemic inflammation, which helps to
enhance the outcome of severely affected patients. In
our study, the much higher prenatal diagnosis rate and
survival rate in group A presented significant positive ef-
fects on the prognosis due to early application of sur-
gery, even if the rate of preterm and low birth weight
patients were similar between the two groups. MP is
usually caused by gastrointestinal malformation such as
intestinal atresia, stenosis and malrotation [1, 6], leading
to intra-abdominal inflammation, intestinal adhesion
and ileus. When meconium peritonitis occurs, early op-
eration is a valid way to prevent the exacerbation of
intra-abdominal inflammation, hyperemia and edema of
the intestinal wall and intestinal adhesion, assisting in
the reduction of severe infection and mortality. Takino
T et al. [13] pointed that the relative abundance of Fir-
micutes (including its families, such as Lactobacillaceae),
which supports health and immune function, was in-
creased substantially during the first week after birth.
Giri P et al. [12] observed that the sympathoadrenal
function could be affected by lack of a microbiome or
microbial metabolites, leading to inferior health status.
In our data, more than three fourths of patients in group
A received surgery on the first day after birth, which
means that they had more time for the bowel and

intestinal microbiome to develop in the neonatal period.
For patients in group B, after they were transferred to
our department, examinations including chest radiog-
raphy and echocardiography were required before
anesthesia and surgery. All these necessary examinations
were performed emergently but also depended on the
schedule of the laboratory, radiography and ultrasound
departments. It was believed that if the patients were
born in our hospital, necessary examination before the
surgery could be arranged in advance once their mothers
were admitted to the delivery room due to the presence
of abnormal gastrointestinal signs in the fetal period,
which contributed to the early operation.
In addition, we analyzed hematological and biochem-

ical indicators before the surgery to assess the general
condition of these patients. Since the white blood cell
count shows a variable range in the neonatal period, the
CRP value and the results of ascitic culture were taken
into account. We found that the positive rates of C-
reaction protein evaluation and ascitic culture were
higher in patients in group B than in patients from
group A. Although the difference was not remarkable,
such results reflected a severe inflammation in patients
in group B and an increased risk of intra-abdominal in-
fection due to delayed operation. In addition, bacterial
infection of the bowel was more common in group B
than in group A. As meconium is sterile, the existence
of gut bacteria in ascites implies that new intestinal in-
fection occurred after birth, partly reflecting the progres-
sion of MP. Hence, we hypothesize that surgery as early
as possible for MP infants can avert the aggravation of
edema and hyperemia of the intestinal wall and second-
ary infection.
In our cohort, the GA and BW of patients were higher

in group A than in group B, suggesting that the general
condition of group A patients was better. Patients in
group B were transferred to our tertiary center from
local hospitals, mainly rural hospitals, where the import-
ance of routine prenatal examination and effective inter-
vention measures are easily ignored. When gravidas
were admitted to the obstetrics department in our cen-
ter, clinical dietitians evaluated their nutritional status
and planned a daily diet to maintain sufficient protein
and calorie intake. During the monitoring of the fetus, if
the dilation of bowel and ascitic fluid increased signifi-
cantly and rapidly, after the fetus grew to maturity (more
than 37 weeks), the obstetrician chose a time to deliver
the infant to prevent further damage to the intestine of
the fetus. If fetal distress or another emergency caused
premature birth, dexamethasone was used for fetal lung
maturation.
We presume that such prenatal treatments as

reinforcement of nutrition for gravidas and monitoring
of fetal growth made some contributions. Previous
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studies have shown that preterm birth and low birth
weight are risk factors for MP patients [1, 6, 8–10].
However, there was no evidence to prove that the sur-
vival rate increased linearly with increasing GA and BW.
Herein, we considered preterm birth and low birth
weight as two classified variables. Statistically, the rates
of preterm patients and low birth weight neonates were
similar between the two groups. Additionally, cesarean
section was conducted after the fetus was full-term and
mature if dilatation of the bowel, ascites or intra-
abdominal pseudocysts worsened along with gestational
age in our center. No significant difference was observed
in the survival rate between patients with different deliv-
ery modes in this study, although Wampach L et al. [14]
noted that cesarean section could be detrimental to spe-
cific microbial strains and the immune-stimulatory po-
tency of neonates which should be transmitted from
mother by vaginally delivery. Therefore, further studies
on the relationship among survival rate and gestational
age, birth weight and delivery mode are needed.
For MP patients, the best surgical method is still con-

troversial. In a previous study, Miyake H et al. [15]
found that primary anastomosis requires a longer oper-
ation time but less time for parenteral nutrition and
hospitalization for patients than enterostomy. As a re-
sult, primary anastomosis was considered in their de-
partment unless the patients, usually extremely low birth
weight infants, could not tolerate long operative time or
anesthesia. On the other hand, Nam S et al. [1] sug-
gested that enterostomy was most appropriate for pa-
tients with massive intestinal adhesion or intensive
edema of the intestinal mucosa. They emphasized that
primary anastomosis, which requires less invasive proce-
dures and avoids complications, such as loss of electro-
lytes and dermatitis around the stoma caused by
enterostomy, could be preferred if the general condition
of the patient is stable. In our center, the surgical pro-
cedure, mostly enterostomy and primary anastomosis,
was decided according to the general condition, includ-
ing the location of intestinal perforation, different diam-
eters of these two ends of the proximal and distal bowel,
extent of bowel wall edema and severity of intraabdom-
inal inflammation and adhesion. Enterostomy, such as
the double lumen or Bishop procedure, is an effective
method to prevent anastomotic leakage and bowel ob-
struction, which could be caused by disorders of bowel
motility. In this study, no significant difference was ob-
served in the morbidity, survival rate and length of stay
between these two kinds of procedures, with either par-
enteral or enteral nutrition.
Premature birth can cause several problems in neo-

nates, such as low birth weight and immature organs in
the neonatal period. Along with birth weight, the serum
albumin value of neonates is closely related to

gestational week of delivery [16]. Emil S et al. [17] men-
tioned that meconium ileus is more likely to occur in
preterm infants than in full-term infants due to the low
motility of the immature intestine. Research by Raslau D
et al. [18] showed that low birth weight infants have an
increased likelihood to have irritable bowel syndrome. A
similar result was noticed in this study: among ten
deaths, six occurred in preterm infants (three were pre-
term and low birth weight patients). By statistical ana-
lysis, not only birth weight and albumin level but also a
reduction of approximately 20 cm of length of bowel
after operation was recognized in preterm infants. Based
on our experience, low birth weight and immature or-
gans in preterm infants, especially the bowel and liver,
will aggravate the situation and slow the recovery after
the operation.
Moreover, Wang CN et al. [19] and Ping LM et al. [2]

suggested that the formation of pseudocysts, which rep-
resent severe bowel injury, is another risk factor for MP
patients. Nevertheless, the survival rate of 31 patients di-
agnosed as pseudocyst type by operation in our series
was 90.3%, which was analogous to the study of Chan
KW et.al. They mentioned that after meconium reaches
the abdominal cavity from the perforation, the proximal
intestine can be decompressed, and bowel dilation and
intestinal wall edema can be lightened [20]. Additionally,
the formation of pseudocysts can restrict the leakage of
meconium and prevent infection spread. For MP pa-
tients of the pseudocyst type, removing the pseudocyst
completely and performing peritoneal lavage in the oper-
ation were standard procedures in our treatment, which
likely contributed to the high survival rate.

Conclusions
According to our single-center study, early operation
may be a critically important factor to improve the out-
come of patients with meconium peritonitis. Prematurity
and low birth weight are significant risk factors for MP.
Prenatal management for fetuses with MP including
monitoring of fetal growth, avoiding premature birth,
reinforcement of nutrition for gravidas and delivery to
tertiary hospitals, should be generalized, especially in de-
veloping countries.

Abbreviations
ALB: albumin; BW: Birth weight; CRP: C-Reaction protein; GA: Gestational age;
LB: Low birth weight; LOS: Length of stay; M: Mean value; MP: Meconium
peritonitis; MR: Magnetic resonance imaging; US: Ultrasound

Acknowledgments
We would like to thank to all the staff of pediatric surgical department of
Xinhua hospital affiliated to Shanghai Jiao Tong University School of
Medicine.

Authors’ contributions
YJ, WHP, WJW, WPW, SNS and JW were involved in the clinical management
of patients in this article. YJ, WPW and SNS collected the clinical data and

Jiang et al. BMC Pediatrics          (2019) 19:473 Page 5 of 6



made conducted statistical analysis. YJ reviewed the literature and drafted
the manuscript. WHP participated in the design of the research and helped
to draft the manuscript. JW conceived the study and participated in its
design and coordination. All authors have read and approved the final
manuscript.

Funding
This work is supported by Shanghai Shen Kang PR Program for Accurate
Diagnosis and Treatment of Difficult Disease (No. 16CR3117B) to Dr. Jun
Wang and Clinical Competency Improvement Program for Graduate
Students of Xinhua Hospital Affiliated to Shanghai Jiao Tong University
School of Medicine (No. JQ201801) to Dr. Yi Jiang. The above funds were
contributed in the process of information collection as well as writing and
interpretation of our manuscript.

Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Ethics approval and consent to participate
All of this study complied with the requirement of “The Ethics of Clinical
Research” issued by Ministry of Healthy, China. All procedures were in
accordance with the ethical standards of “Ethics Committee of Xinhua
Hospital Affiliated to Shanghai Jiao Tong University School of Medicine” and
with the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 21 August 2019 Accepted: 20 November 2019

References
1. Nam S, Kim S, Kim D, et al. Experience with meconium peritonitis. J Pediatr

Surg. 2007;42:1822–5.
2. Ping LM, Rajadurai VS, Saffari SE, et al. Meconium Peritonitis: Correlation of

Antenatal Diagnosis and Postnatal Outcome - An Institutional Experience
over 10 Years. Fetal Diagn Ther. 2016;42(1):57–62.

3. He F, Yin Y, Huang L, et al. Using prenatal MRI to define features of
meconium peritonitis: an overall outcome. Clin Radiol. 2017;73(2):135–40.

4. Featherstone NC, Fathi K, MacIver D, et al. Meconium per vagina: a rare
presentation of meconium peritonitis. J Pediatr Surg. 2008;43:e5–7.

5. Sakai K, Ono S, Fumino S, et al. (2010) Clinical course of obstructive jaundice
associated with operated meconium peritonitis in neonates. Eur J Pediatr
Surg. 2010;20:222–5.

6. Sato M, Hamada Y, Kohno M, et al. (2017) Neonatal gastrointestinal
perforation in Japan: a nationwide survey. Pediatr Surg Int. 2017;33:33–41.

7. Lin YS, Yeh CC, Chang WH, et al. Perspective of Taiwan's experience in the
management of meconium peritonitis. Taiwan J Obstet Gynecol. 2017;56:
709–10.

8. Shyu M, Shih J, Lee C, et al. Correlation of prenatal ultrasound and postnatal
outcome in meconium peritonitis. Fetal Diagn Ther. 2003;18:255–61.

9. Catania VD, Muru A, Pellegrino M, et al. Isolated Fetal Ascites, Neonatal
Outcome in 51 Cases Observed in a Tertiary Referral Center. Eur J Pediatr
Surg. 2016;27(01):102–8. https://doi.org/10.1055/s-0036-1597269.

10. Uchida K, Koike Y, Matsushita K, et al. Meconium peritonitis: Prenatal
diagnosis of a rare entity and postnatal management. Intractable Rare Dis
Res. 2015;4:93–97.

11. Pelizzo G, Codrich D, Zennaro F, et al. Prenatal detection of the cystic form
of meconium peritonitis: no issues for delayed postnatal surgery. Pediatr
Surg Int. 2008;24:1061–5.

12. Giri P, Hu F, La Gamma EF, et al. Absence of gut microbial colonization
attenuates the sympathoadrenal response to hypoglycemic stress in mice:
implications for human neonates. Pediatr Res. 2019. https://doi.org/10.1038/
s41390-018-0270-y.

13. Takino T, Kato-Mori Y, Motooka D, et al. Postnatal changes in the relative
abundance of intestinal Lactobacillus spp. in newborn calves. J Vet Med Sci.
2017;79:452–5.

14. Wampach L, Heintz-Buschart A, Fritz JV, et al. Birth mode is associated with
earliest strain-conferred gut microbiome functions and immunostimulatory
potential. Nat Commun. 2018;9:5091.

15. Miyake H, Urushihara N, Fukumoto K, et al. Primary anastomosis for
meconium peritonitis: first choice of treatment. J Pediatr Surg. 2011;46:
2327–31.

16. Shalish W, Olivier F, Aly H, et al. Uses and misuses of albumin during
resuscitation and in the neonatal intensive care unit. Semin Fetal Neonatal
Med. 2017;22:328–35.

17. Emil S, Nguyen T, Sills J, et al. Meconium obstruction in extremely low-birth-
weight neonates: guidelines for diagnosis and management. J Pediatr Surg.
2004;39:731–7.

18. Raslau D, Herrick LM, Locke GR, et al. Irritable bowel syndrome and the
perinatal period: lower birth weight increases the risk. Neurogastroenterol
Motil. 2016;28:1518–24.

19. Wang CN, Chang SD, Chao AS, et al. Meconium peritonitis in utero---the
value of prenatal diagnosis in determining neonatal outcome. Taiwan J
Obstet Gynecol. 2008;47:391–6.

20. Chan KW, Lee KH, Wong HY, et al. Cystic meconium peritonitis with
jejunoileal atresia: Is it associated with unfavorable outcome? World J Clin
Pediatr. 2017;6:40–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Jiang et al. BMC Pediatrics          (2019) 19:473 Page 6 of 6

https://doi.org/10.1055/s-0036-1597269
https://doi.org/10.1038/s41390-018-0270-y
https://doi.org/10.1038/s41390-018-0270-y

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Statistics of demographics and treatment data between the two groups
	Statistics of demographics and treatment data in preterm and full-term patients
	Follow-up information

	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

