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Abstract

Meconium peritonitis is an unusual and often fatal form of neonatal peritonitis charac-
terized by intraperitoneal calcification, numerous fibrosis with or without pseudocyst formation
due to antenatal extravasation of meconium. This report is a retrospective study of 32 pediatric
patients who were treated at the Surgical Department of the Children’s Hospital from 1987 to
1996. The purposes of this study emphasize clinical manifestations, radiological findings,
operative procedures and results of treatment. Twenty seven were neonates and five were
older infants. The most common clinical presentation was abdominal distension at birth. The
abdominal X-rays showed abnormal calcification and mass lesion in the peritoneal cavity in 71.9
and 46.9 per cent respectively. Only one patient was not treated surgically because he had no
evidence of gut obstruction and inflammation. Thirty-one patients were operated on. At laparo-
tomy, all of them had numerous inflammatory adhesion bands and matted bowel loops. Giant
pseudocysts and intestinal perforations were noted in 64.5 and 54.8 per cent respectively. The
obvious causes of meconium peritonitis were ileal atresia in 4, jejunal atresia in 3 and appendiceal
perforation in 1. In the other 23 patients, no apparent cause of perforation was noted.

) Only lysis of the adhesion with or without drainage was done in 9 patients and one of
these died. Partial resection of pseudocysts and exterioization of the perforated bowel were
done in 10 patients and 2 of these babies died. Primary anastomosis after resection of the per-
forated bowel was done in 12 patients and 5 of these cases died. The overall survival rate was 75
per cent.

Our data from this study suggested that partial resection of the pseudocyst and tem-
porary enterostomy should be done in cases with bowel perforation and severe meconium con-
tamination. Early diagnosis, proper operative procedure and meticulous postoperative care offer
the best opportunity for survival of patients with meconium peritonitis.
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Meconium peritonitis (MP) is defined as
aseptic, chemical and foreign body peritonitis which
is produced by extravasation of meconium from the
fetal gastrointestinal tract into the peritoneal cavity
during the intrauterine life(1). In many of the cases,
the intestinal perforation spontaneously closed with
plastic exudate and fibrous tissue by the time of
birth. In some cases, the perforation will occa-
sionally remain open with massive pneumoperito-
neum and ascites which may be superimposed by
bacterial peritonitis. It is desirable to differentiate
the MP from post-natal intestinal perforation by the
evidence of extensive fibrous adhesion, calcium
deposition with or without pseudocyst formation.

Morgagni was the first clinician to report
the MP in 1761 and the first report of successful
operation was in 1943 by Agerty(2). Even though
this disease was successfully treated by surgery
long time ago, the mortality rate has remained high
up to the present. Because of this, we decided to
study our experience of MP at the Children’s Hos-
pital.

MATERIAL AND METHOD

Medical records of the patients who were
treated in the Department of Surgery at the Chil-
dren’s Hospital for MP during the period of January
1987 to December 1996 were retrospectively re-
viewed. Thirty two patients were available for the
study. Their records were collected and analysed
regarding the clinical presentations, radiological
findings, operative procedures and the results of
treatment. The babies having postnatal intestinal
perforations were excluded from this study. The
clinical data were tested for the difference of sta-
tistical significance by paired t-test.

RESULTS
General incidence

The age of the patients at diagnosis ranged
from one day to four months (average 16.8 days).
Twenty seven neonates (84.5%) developed symp-
toms within the first month of life, 25 were present
at birth and 2 after one week. Four infants had
mild abdominal distension and clinical manifesta-
tions of intestinal obstruction became obvious after
one month of life. One patient was incidentally
found to have intraabdominal calcifications during
the investigation of gastroesophageal reflux (GER).

Of the 32 patients, 20 were male and 12
were female. The male to female ratio was 1.7 : 1.
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Five neonates were born at Rajavithi Hospital,
where 164,853 neonates were born during this
period. The incidence of MP at Rajavithi Hospital
was therefore about 1 in 33,000 live births.

The birth weight ranged from 1,630-4,600
g. Twenty two (68.75%) weighed more than 2,500
g, while 10 (31.25%) were premature babies.

Clinical presentation

Abdominal distension at birth was the most
common presentation of this disease. Most of them
failed to pass meconium and developed progressive
abdominal distension (Fig. 1). Twenty four neo-
nates (75%) had bilious vomiting within 24 hours
after birth. Birth asphyxia was noted in 13 cases
(40.6%) and 5 of them were resuscitated by endo-
tracheal intubation and respiratory support. Eight
patients had ascites. An ill-defined mass was pal-
pable in 6 cases. Two boys had marked scrotal
swelling and one girl had meconium from the umbi-
licus (Table 1).

Radiological findings

Abdominal X-rays demonstrated intra-
abdominal calcification in about 72 per cent of all
the cases (Fig. 2). Abdominal mass lesion, evi-
dence of gut obstruction and ground glass appea-
rance (Fig. 3) were noted in 46.9, 37.5 and 18.8 per

Fig. 1. A neonate with MP has marked abdominal

distension at birth.
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Table 1. Clinical presentation in 32 patients. Table 2. Radiological findings.

Clinical presentation Number of patients  Per cent Radiological findings Number of patients  Per cent
Abdominal distension 28 87.5 Intraperitoneal calcification 23 71.9
Bilious vomiting 24 75 Abdominal mass 15 46.9
Birth asphyxia 13 40.6 Intestinal obstruction 12 375
Ascites 8 25 Ascites 8 25.0
Jaundice 7 219 Ground glass appearance 6 18.8
Abdominal mass 6 18.8 Pneumoperitoneum 5 15.6
Scrotal swelling 2 6.3

Umbilical fecal fistula 1 3.1

Fig. 2. Abdominal film shows intraperitoneal

calcification.

cent respectively (Table 2). An intrathoracic calci-
fication was surprisingly found in one neonate who
had associated congenital diaphragmatic hernia
(CDH) with meconium peritonitis (Fig. 4).

Associated anomalies

Seven patients had associated intestinal
atresia, ileal in 4 and jejunal in 3. One baby was
referred with the main problem of CDH and we
diagnosed MP by chest X-rays and operative find-
ing of calcifications at the surface of the jejunum.
Meckel’s diverticulum, ileal duplication, GER,
hydrops fetalis and cryptorchidism were noted in
one case each.

”

Fig. 3. Ground glass appearance.

Fig. 4. A chest film of one baby with CDH reveals

intrathoracic calcifcation.
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Treatment

One boy who was incidentally found with
GER was not treated surgically because he had no
evidence of intraperitoneal inflammation or gut
obstruction.

Thirty one patients underwent an explo-
ratory laparotomy. Operative findings showed
numerous inflammatory adhesion bands with cal-
cifications and matted bowel loops in all of them.
Giant pseudocysts were noted in 20 neonates
(64.5%). Eighteen patients (54.8) had evidence of
intestinal perforations. The points of perforation
were noted in the terminal ileum, mid small bowel
and jejunum in 12,5 and 1 case respectively. Only
8 cases had obvious causes of MP, ileal atresia in
4, jejunal atresia in 3 and appendiceal perforation in
1. In the other 23 cases, no apparent cause of bowel
perforation was noted.

Nine patients had only numerous fibrosis
without pseudocyst formation and no apparent in-
testinal perforation. Therefore, lysis of the adhesion
was performed with intraperitoneal drainage in 5
cases and without drainage in 4 cases. One of the
nine died on the third postoperative day due to
septicemia.

In the patients with giant pseudocyst in-
cluding intestinal perforation and bowel necrosis,
partial resection of the pseudocyst, evacuation of
meconium and exteriorization of the perforated
bowel were done in 10 cases and 2 of these babies
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unfortunately died. One died in the immediate post-
operative period because of necrotizing enteroco-
litis (NEC) and jejunal perforation . Nine who sur-
vived from the critical status had closure of the
enterostomy within 3 months after the first opera-
tion and one infant died due to anastomotic leakage
and septicemia.

Primary anastomosis after resection of the
pscudocysts and the perforated bowel was per-
formed in the remaining 12 patients and 5 of these
cases died (Table 3). The causes of death in this
group were the combination of anastomotic leakage,
intraperitoneal abscess and septicemia.

Twenty four patients survived. The overall
survival rate was 75 per cent. Table 3 summarizes
the correlation of prognosis and other factors. The
patients who were operated on during the infancy
period without evidence of bowel perforation and
had only lysis of adhesion or pseudocyst resection
and enterostomy of the perforated bowel had a better
chance of survival (p<0.05).

A follow-up of more than 6 months was
available in all the survivors. The infant who was not
surgically treated had normal growth and develop-
ment. The vomiting of GER case spontaneously
disappeared. Twenty three patients who were treated
by operation recovered satisfactorily from laparo-
tomy with excellent weight gain. None of them
developed intestinal obstruction due to adhesions
during the follow-up.

Table 3. Correlation of the factors that influence the prognosis.

Clinical data No. of patients Survival Survival rate
(cases) (per cent)
1. Age of onset of symtoms
1.1 Neonate 27 19 70.4
1.2 Infant S S 100
2. Pathological findings
2.1 Pseudocyst formation 20 15 75.0
Absence of pseudocyst 12 9 75.0
2.2 Bowel perforation 18 I1 61.1
No evidence of perforation 14 13 929
3. Operative procedures
3.1 Only lysis of adhesion 9 8 88.9
3.2 Resection of pseudocyst and
perforated bowel + enterostomy 10 8 80.0
3.3 Resection of pseudocyst and
perforated bowel + primary
anastomosis 12 7 583
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DISCUSSION

The incidence of MP is approximately 1
in 35,000 live births in the USA(2) and 1 in
20,000-40,000 live births in the Netherlands(3).
Our experience of 32 patients at the Children’s Hos-
pital of Thailand was about | in 33,000 live births
and similar to that in Western countries.

In 1953, Bendel and Michel defined MP
as a non-bacterial, chemical and foreign body peri-
tonitis occurring during intrauterine life. It was
believed to develop early in the fourth intrauterine
month when the meconium had reached the ileo-
cecal valve(1,2). Since then, the etiology and patho-
physiology of MP has been better understood.
Lorimer and Ellis classified this entity into 3
pathological subtypes as fibroadhesive, cystic and
generalized MP(4) but Martin classified it into 4
subtypes of adhesive, cystic, ascitic and infected
MP(5). There is frequently a significant overlap of
these groups. The manifestations of MP depend on
the timing of the antenatal perforation of the
gastrointestinal tract and whether or not the perfo-
ration spontaneously seals(0).

The most common cause of MP that was
reported from Western countries is meconium ileus
(2,5,7-10)_ 1n our study, in contrast, jejunoileal atre-
sia is the most common cause and meconium ileus
has not been found in Thailand. Intrauterine appen-
diceal perforation was surprisingly noted in one
baby from this study. More than half of the cases
often had no etiology(10). Early prenatal perforation
created an aseptic peritonitis with numerous fibrous
adhesions and sometimes the perforation closed
spontaneously(7). Cystic MP is usually associated
with a persistent postnatal communication between
the intestine and the pseudocyst.

The sterile meconium creates marked che-
mical and foreign body reaction with rapid calcifi-
cation within 12 hours(10,11), Neuhauser consi-
dered the radiological finding of intraabdominal
calcification in neonates to be pathognomonic of
MP(12). From other reports, intraabdominal calcifi-
cation was found in approximately 60-75 per cent
of all MP(9:13) while in our study this was pre-
sent in about 72 per cent. However, Miller et al
suggested that intraabdominal calcification was not
always MP(14). It may be intraluminal calcifica-
tion which is found in patients with high typed
imperforate anus and rectourinary fistula, total colo-
nic aganglionosis, esophageal atresia and intestinal
atresia(15-18), They suggested differentiating MP
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from intraluminal calcification by serial supine and
upright abdominal films for detection of calcifica-
tion movement with position changes. Scrotal calci-
fication was noted in some cases which was sug-
gested to be pathognomonic of MP(19-22) The
apparent intrathoracic calcification in the case of
CDH and MP, intrapelvic calcification and calcified
buttock mass were present in many reports(23‘26).
Some reported that leaking meconium drained as a
persistent discharge from the vagina by passing
through the fimbria, follopian tube and uterus(27).
This was not found in our patients. One of our
cases had meconium discharge from the umbilicus.
Hydrops fetalis was also found to be associated
with MP(28),

MP most oftenly presents with the clinical
manifestation of intestinal obstruction. Abdominal
distension, bilious vomiting and birth asphyxia were
the three common presentations in this study. More
than 80 per cent of the cases developed the symp-
tomatology shortly after birth. However, a late pre-
sentation of intestinal obstruction was found in 5
of 32 our patients and this was similar to the report
of Dayalan(29).

The management of MP is either surgical
or non surgical. The patients with asymptomatic
MP do not require surgery. Almost all the cases of
MP are operated on. The indications for laparotomy
are usually intestinal obstruction, peritonitis and
pseudocyst formation. Early diagnosis and prompt
surgical intervention offer the best chance for sur-
vival. If surgery is delayed, intestinal flora which
colonizes postnatally will convert an aseptic form
to infected and septic peritonitis. The types of opera-
tive performance in each instance depend upon the
pathological findings and the judgement of the
surgeons. Lysis of adhesions only is suitable for
patients with adhesive MP without atresia or per-
foration. Careskey(6) and Moore(30) suggested that
the surgical procedure for giant cystic type was
meconium evacuation, meticulous decortication of
pseudocyst and temporary exteriorization of the
perforated bowel. On the other hand, Tanaka(31)
documented a minimal surgical procedure by tube
drainage under ultrasonography in very ill neonates
and surgical intervention was electively performed
after the patients were improved by lysis of adhe-
sion, resection of non-viable intestine and primary
anastomosis. In our experience, the patients who
underwent bowel resection with temporary enteros-
tomy had a better survival rate than those who had
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bowel resection and primary anastomasis (p<0.05).
The patients with bowel resection and primary anas-
tomosis had a higher risk of anastomotic leakage,
progressive bowel necrosis and septicemia, espe-
cially the sick neonates. Peritoneal drainage is con-
troversial. Whether to drain or not to drain does not
have any significance on complication or survi-
val(6). At the end of the operative procedure, the
peritoneal cavity should be meticulously lavaged
with warm saline and aspirated to remove particu-
late foreign debris. Postoperative ventilation sup-
port, parenteral hyperalimentation administration
and high efficacy antibiotics are the best procedure
for management of MP.

SUMMARY

A retrospective study of 32 pediatric
patients who were treated for MP at the Children’s
Hospital from 1987 to 1996 indicated that the inci-
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dence of MP occurred in about 1 in 33,000 live
births at Rajavithi Hospital. It is not so rare, there-
fore, it should be suspected in neonates with abdo-
minal distension, respiratory distress and bilious
vomiting. Almost all of the patients need surgical
intervention for lysis of adhesion, pseudocyst resec-
tion, exteriorization of perforated bowels with or
without peritoneal drainage.

Available information suggested that
appropriate operative procedures should be done
suitably for the patient’s condition. Radical pseudo-
cyst decortication, aggressive lysis of adhesion and
primary bowel anastomosis are not recommended in
neonates in poor condition because of the high risk
of complications and high mortality rate. Four major
factors that influence a good prognosis are late onset
of clinical presentation, absence of intestinal per-
foration, proper operative procedure and well recog-
nized post operative care.

(Received for publication on November 14, 1997)
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