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ABSTRACT

We report the prenatal ultrasonographic diagnosis of a case of meconium peritonitis
in a 33-week fetus, who was born preterm and the diagnosis was confirmed with
ultrasound, radiography and postnatal surgery. The neonate underwent exploratory
laparotomy, in which a meconium pseudocyst was debrided, the perforated intestinal
area was resected and end-to-end anastomosis was performed. The initial evolution
was torpid, but he was finally discharged with good intestinal function.

Key words: Peritonitis, Meconium, Meconium ileus, Intestinal perforation,
Ultrasonography, prenatal, Fetal therapies.

RESUMEN

Se comunica el diagnéstico ultrasonografico prenatal de un caso de peritonitis
meconial en un feto de 33 semanas, quien naci6 de parto pretérmino y se confirmé
el diagnéstico con ultrasonografia, radiografia y cirugia. El neonato fue sometido
a laparotomia exploratoria, en la cual se desbridé un pseudoquiste meconial,
resecandose el area intestinal perforada, y se realiz6 anastomosis término-
terminal. La evolucién inicial fue térpida, pero finalmente fue dado de alta con buen
funcionamiento intestinal. ’

Palabras clave. Peritonitis, Meconio, Ileo meconial, Perforacién intestinal,
Ultrasonografia prenatal, Terapias fetales.

INTRODUCTION

Meconium peritonitis is an intrauterine process of aseptic inflammation
resulting from meconium leakage into the peritoneal cavity of a fetus
due to intestinal perforation. Since its first description by Morgagni in
1761, in "De Sedibus et Causis Morborum", meconium peritonitis was con-
sidered to have a high mortality rate, reaching 90% in the 1950s. How-
ever, in recent years, it has been estimated at 10% in the United States,
although it can still be 80% in developing countries®™.

We report the case of a fetus with meconium peritonitis secondary to
complex ileus, due to the rarity of its occurrence and the fact that pre-
natal diagnosis can be achieved. An updated review of the subject is
made and key data is provided to achieve the ultrasound diagnosis, em-
phasizing its value in predicting the need for postpartum surgery. It also
provides some guidelines on its management.

CASE REPORT

Patient G.D.R., 36 years old, married, from Lima, G2 P0101 and with a
history of cesarean section at 33 weeks of gestation due to acute fetal
distress, was admitted for uterine contractions to the emergency room
of the Alberto Sabogal Sologuren National Hospital, Lima, Peru, on Feb-
ruary 20, 2020, at 31 weeks of pregnancy. On ultrasound evaluation,
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the amniotic fluid index was 40 cm (normal max-
imum value 25 cm), with a fetal weight of 2,260 g
(96% percentile). She was hospitalized for threat-
ened preterm labor. She received tocolysis and
fetal lung maturation with dexamethasone. On
February 25, percutaneous amnio-drainage was
performed without complications (no sample
was sent for karyotyping due to the suspension
of this type of analysis in the laboratory, because
to the COVID-19 pandemic).

Although the admission ultrasonography suspect-
ed a liver tumor, the morphological ultrasonogra-
phy showed mild ascites, peritoneal calcifications,
extraluminal meconium delimited by a calcified
wall, dilatation of the intestinal loops with echo-
genic walls, and polyhydramnios. The report con-
cluded: Peritonitis with meconium pseudocyst.
Zangheri grade 3 (Figure 1). The sagittal section
confirmed its independence from the liver (Fig-
ure 2A), and the irrigation of the cystic tumor by
branches of the superior mesenteric artery cor-
roborated its intestinal dependence (Figure 2B).

FIGURE 1. AXIAL VIEW OF THE FETAL ABDOMEN. ASCITES (WHITE ARROW); PE-
RITONEAL CALCIFICATIONS (THICK LIGHT BLUE ARROW); INTESTINAL DILATATION
WITH HYPERECHOGENIC WALL (ORANGE ARROW) AND MECONIUM PSEUDOCYST
WITH CALCIFIED AREAS ON ITS WALL (GREEN ARROW) ARE SEEN.

Neurosonography and echocardiography were
normal. A TORCH study was performed on ma-
ternal blood, the results were negative. On Feb-
ruary 29, she presented premature rupture of
the membranes, which was managed with ob-
servation and antibiotic prophylaxis consisting
of ampicillin, amoxicillin, and erythromycin. She
went into labor on March 2 and a cesarean sec-
tion was performed due to dysfunctional labor,
resultingin a female newborn of 2,370 g, with Ap-
gar 8/9, regular condition, heart rate 160 beats /
minute, 60 breaths / minute; temperature 36.8 °
C, blood pressure of 95/65 mmHg. An orogastric
tube was placed (because the abdomen was dis-
tended, not very depressible, painful on palpa-
tion, with scarce hydroaerial sounds), obtaining
a bilious gastric residue. The hemogram showed
11,470 leukocytes (segmented 15.4 %, without
band neutrophils). Neonatal ultrasonography
showed normal liver, signs of pneumoperitone-
um, edema and hyperechogenicity of intestinal
loops and free fluid in the cavity. The abdominal
X-ray report indicated distension of the loops,
veiling in the lower abdomen and presence of
calcifications (Figure 3).

Due to the findings, an exploratory laparoto-
my was performed, in which a blind tumor was
found and debrided, with 30 mL of meconium
content, necrotic areas and internal and wall
calcifications, adjacent to a 3 cm perforation in
the anti-mesenteric border of the distal ileum,
located 15 cm from the ileocecal valve. Eight cm
of this intestinal region was resected (Figure 4),
and a termino-terminal anastomosis was per-
formed.

FIGURE 2. A) SAGITTAL VIEW WITH VISUALIZATION OF THE THORAX (SMALL ARROW), LIVER (MEDIUM ARROW), AND PERITONEAL PSEUDOCYST (LARGE ARROW). B)
VIEW OF THE SUPERIOR MESENTERIC ARTERY (LARGE ARROW) FROM ITS ORIGIN IN THE AORTA (SMALL ARROW) SUPPLYING THE AREA OF THE PERITONEAL PSEUDO-
CYST (ARROWHEAD).
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F1GURE 3. NEONATAL RADIOGRAPHY SHOWS DISTENTION OF THE LOOPS,
VEILING OF THE LOWER ABDOMEN AND THE APPEARANCE OF SOAP BUBBLES
(NEUHAUSER SIGN).

FIGURE 4. A SEGMENT OF RESECTED, NECROTIC AND PERFORATED SMALL
BOWEL IS SHOWN.

The patient presented with postoperative ileus;
she developed sepsis, received meropenem and
vancomycin, and was discharged in satisfactory
condition on April 17, 2020.

literature

DiscussioN

We report the case of a fetus with meconium
peritonitis, as part of a complex meconium
ileus, diagnosed by ultrasonography in the
prenatal stage, which allowed timely clinical
management.

Meconium peritonitis is defined as the inflam-
mation of the peritoneum, intestinal loops and
mesenteries due to an aseptic chemical reac-
tion, localized or generalized, due to the entry of
meconium into the peritoneal cavity of the fetus,
as a consequence of intestinal perforation®™. It is
usually secondary to a complex meconium ileus.

Meconium ileus is a type of intestinal obstruc-
tion in the fetus or neonate, produced by the
impaction of dense and sticky meconium (pro-
duced by abnormal glands that secrete mucus
with a very high protein content, with an abnor-
mal mucoprotein, responsible for its thickening),
which occludes the intestinal lumen, generally
at the level of the terminal ileum. If it only pro-
duces obstruction and proximal dilation, it is
called simple meconium ileus; the distal intes-
tine contains dry pellets of feces ("rabbit feces").
Complex or complicated ileus is associated with
volvulus, atresia or when there is intestinal per-
foration. If there is perforation, sterile meconi-
um leaks into the fetal peritoneal cavity, produc-
ing chemical peritonitis (activated by lipases and
bile salts poured into the abdomen).

Meconium peritonitis is fortunately very rare
(1/30,000 live births), although this figure may
be underestimated due to the spontaneous
closure of the perforation before delivery. The
evolution of this perforation has three possibili-
ties: 1) spontaneous closure (in these cases, gen-
erally, only peritoneal calcifications will be seen
on a postnatal radiograph performed for other
indications); 2) digestion and reabsorption of
the damaged intestinal segment, degenerating
into atresia; or, 3) the extravasated meconium
agglomerates adjacent to the perforation, thick-
ens further and calcifies in certain areas, being
delimited by the omentum, resulting in a cavi-
ty with calcified walls and predominantly liquid
contents, which is known as meconium pseudo-
cyst (figure 5)0-4,
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Meconium ileus accounts for 9 % to 33 % of all
neonatal intestinal obstructions, with an in-
cidence of 1:2,500 live births in Caucasians. It
is the third most common cause of neonatal
small bowel obstruction, after ileal and duode-
no-jejunal atresia and malrotation. It occurs in
10 %-20 % of infants with cystic fibrosis (among
Caucasians, 75 % of meconiumileus is associated
with cystic fibrosis). It affects both sexes equally,
and its association with congenital anomalies is
rareG4,

The main symptoms in the neonate include ab-
dominal distention (96 %), bilious vomiting (50 %),
and delayed passage of meconium (36 %)®.

Prenatal diagnosis is of vital importance be-
cause, together with neonatal intensive care, it
has reduced the mortality rate to less than 10 %.
Furthermore, those operated between 36 and
48 hours of life have a mortality rate four times
higher than those operated during the first 24
hours; while after 48 hours, mortality rates vary
between 80 % and 91 %™.

Therefore, according to the pathophysiology,
the ultrasound findings will vary: 1) when it is a
simple meconium ileus, we will observe a dilated
proximal small bowel and a thinned colon, due
to its poor function (Figure 5); 2) peritoneal cal-
cifications (seen as echogenic dots or lines or as
calcified masses in the abdomen, fetal pelvis and
/ or scrotum in male fetuses) should lead us to
think of a complex ileus (Figure 1), making the ul-
trasound diagnosis of atresia or volvulus difficult,
however, ascites and meconium pseudocysts can

FiGURE 5. TYPES OF MECONIUM ILEUS. IN SIMPLE MECONIUM ILEUS THERE
IS ONLY OBSTRUCTION. IN THE COMPLEX TYPE, THERE IS MECONIUM LEAKAGE,
WHICH PRODUCES MECONIUM PERITONITIS. IT CAN EVOLVE TO SPONTANEOUS
CLOSURE, IN WHICH ONLY CALCIFICATIONS ARE OBSERVED IN THE RADIO-
GRAPHY (A), TO AN ATRESIA (B), OR TO THE FORMATION OF A MECONIUM
PSEUDOCYST (C).

) o —

Simple meconium ileum

Complex meconium ileum 'Y
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be detected. The latter appear as hypoechoic im-
ages of heterogeneous content, delimited by a
wall with calcified areas (Figures 1 and 5). Poly-
hydramnios and intestinal hyperechogenicity are
frequently found in both cases®*.

When calcifications are found, the differential di-
agnosis includes testicular neoplasms (calcifica-
tions in the scrotal sac), teratomas, gonadoblas-
tomas and intra-abdominal neuroblastomas,
and intra-abdominal calcifications have also
been described in cases of ileal stenosis and to-
tal colonic aganglionosis‘.

To predict the need for urgent surgery in fetuses
with an ultrasound diagnosis of meconium peri-
tonitis, Zangheri created a classification, based
on a review of 69 fetuses with this pathology:

« Grade 0: isolated intra-abdominal calcifica-
tions.

* Grade 1: intra-abdominal calcifications and
one of the following: ascites, pseudocyst or
intestinal dilation.

* Grade 2: intra-abdominal calcification and
two of the following: ascites, pseudocyst, or
intestinal dilation.

« Grade 3: all the above.

She observed that, while those with a score of 0
can be delivered at term without any complica-
tions, 52 % (13/25) of those fetuses with grade
1, 80 % (16/20) with grade 2 and 100% (6/6) with
grade 3 required surgical intervention, respec-
tively (p <0.001)®. In our case, we found a grade
3 score; once the postnatal examinations were
performed, the surgery was scheduled. There-
fore, if ultrasound markers are found that in-
dicate the need for postnatal surgery, delivery
should take place in a tertiary center®.

These observations have been confirmed in a
systematic review with 244 cases, whose me-
ta-analysis shows that the strongest predictor
of neonatal surgery was the finding of meconi-
um pseudocyst (OR [95% Cl] 6.75 [2.53-18.01]),
followed by intestinal dilation (OR [95% Cl] 4.17
[1.93-9.05]) and ascites (OR [95% CI] 2.57 [1.07-
5.24]); with small bowel atresia being the most
associated with intestinal perforation and meco-
nium peritonitis (52.2 % of cases)®.
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However, there are studies that disagree with
these findings, such as that of Feng et al.®), in
which only polyhydramnios is indicated as a sig-
nificant predictor of postnatal surgery.

On the other hand, MRl is also a technique that
helps in diagnosis. Lu‘"® published the results of
a retrospective cohort of 35 fetuses diagnosed
with meconium peritonitis. All fetuses with MRI
showing intestinal dilatation (14/26, p = 0.048)
and microcolon (13/26, p = 0.013) required sur-
gery. They, surprisingly, found no significant
difference with the presence of meconium
pseudocysts between the two groups. In this
study, although both methods were not directly
compared, the arrest of intestinal dilatation and
ascites were similar to ultrasonography, with an
advantage of MRI for the visualization of the mi-
crocolon.

Postnatally, the supine plain abdominal radio-
graph usually shows numerous air-filled bow-
el loops without the characteristic hydroaerial
levels due to meconium and abnormal mucous
gland secretion (although their presence does
not exclude it). In some cases, the mixture of
meconium and intestinal gas gives the appear-
ance of soap bubbles (Neuhauser's sign) (Figure
3). This is not pathognomonic of meconium ile-
us and can also be seen in ileal atresia, colonic
atresia, Hirschsprung's disease, meconium plug
syndrome; it is due to the dense mixture of me-
conium with air. The presence of calcification,
free air, or multiple hydroaerial levels suggests
complex ileus. In addition, for differential diag-
nosis, adrenal and hepatic calcifications can also
be identified with cytomegalovirus, parvovirus,
or hepatoblastoma®©.

Regarding management, the ultrasound find-
ing of signs of meconium peritonitis in a fetus
is not an indication for immediate delivery (due
to the possibility of spontaneous intrauterine
closure). However, the suggested optimal time
of delivery is 35 weeks, to avoid progression of
the disease and to start early treatment™. In
the neonatal period, with a stable patient and a
suspicion of simple meconium ileus, a nonionic
contrast enema examination may be useful to
differentiate it from meconium plug syndrome,
in which a normal or dilated colon is observed. If
a meconium pseudocyst is found, as in this case,
surgical management involves debridement of
necrotic tissue, excision of the cystic membrane,

exploration of the bowel loops from the angle
of Treitz to the rectum, to rule out perforations,
adhesions, necrotic areas and despulid areas at
high risk of perforation. When perforation is ev-
ident, resection should be done and, depending
on the state of the intestinal loops, end-to-end
anastomosis or shunts (preferably ileostomy
or Bishop-Koop, Santulli) should be performed.
There may be postoperative complications such
as ileus, dehiscence of anastomotic, intestinal
obstruction due to flanges and adhesions, neo-
natal sepsis, among others®.

In conclusion, we report a case of meconium
peritonitis secondary to complex meconium
ileus, diagnosed in the prenatal period, which
allowed timely planning and surgical treatment,
demonstrating its importance in the first step
of perinatal therapy. The timing of delivery and
surgical intervention should be discussed with
a multidisciplinary team of gynecologists, anes-
thesiologists, neonatologists and pediatric sur-
geons, requiring, therefore, to be performed in
a tertiary level care center.
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