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KEYWORDS ABSTRACT

Gastroschisis, Background: Gastroschisis often has a fatal outcome in developing countries. Its outcome is

Antenatal Diagnosis, taken as an indicator of the level of healthcare in a particular healthcare facility. The aim

lc\)/lmiolrie’ was to study the outcome of the management of gastroschisis and to identify the main
ortality,

; challenges of its treatment in a country with limited resources.
Developing country

Methods: This is a prospective and descriptive study conducted over a period of 4 years
(2016-2020). It included all the neonates admitted to the two referral hospitals of our
country with the diagnosis of gastroschisis. Each of the university hospitals had a
neonatology unit. Parenteral nutrition and assisted ventilation were not available.

Results: Twenty patients were admitted to our hospitals with an annual frequency of five
cases. The sex ratio (M:F) was 1.5. Only one of the 20 mothers (5%) of the patients had an
antenatal diagnosis and was the only one born in a university hospital. The remaining (19-
95%) were referred to a university hospital after their birth. None of the 20 patients had
received parenteral nutrition. Surgically, seven babies (35%) had benefited from the
placement of a silo with progressive reduction of the bowels. The mortality of gastroschisis
was 100% and the average life span of the patients was 4.5 days [1-20 days].

Conclusion: It is important to act appropriately on the whole chain of management of
gastroschisis from antenatal diagnosis to treatment so that this pathology is no longer fatal
for newborns in countries with limited resources.

INTRODUCTION

Gastroschisis is characterized by a right para-
umbilical defect through which the contents of the
abdomen extrude. Through this defect, the small
intestines and the colon are most often externalized
and more rarely the liver and the stomach. [1] In
recent years, there has been considerable progress in
the management of this anomaly in developed
countries, but the situation is still dismal in sub-
Saharan Africa where mortality remains high. In fact,
this management is so challenging in Africa that the
disease has been identified as an indicator of the level
of health in pediatrics. [2] Our country is a resource-
constrained country and no study had yet been
conducted on this congenital abdominal wall defect.

The aim of this work was to study the outcome of the
management of gastroschisis and to identify the main

challenges of its treatment in a country with limited
resources.

METHODS

It was a prospective descriptive study conducted over
a period of four years (2016 - 2020). Our study took
place in the pediatric surgery and neonatology
departments of the two pediatric referral hospitals in
our country. They were the only teaching hospitals
with pediatric surgery and neonatology units in our
country.

The National Ethics Committee approved the study.

The inclusion criteria were neonates (1-28 days) with
a clinical diagnosis of gastroschisis. Without neonatal
resuscitation or intensive care unit, all neonates were
hospitalized in neonatology.
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For each patient, the following variables were studied:
sex, gestational age, birth weight, consultation time,
antenatal diagnosis, referral modalities, clinical signs
at admission, treatment, and outcome.

Parenteral nutrition and assisted ventilation were not
available.

The Lefort classification was used to specify the type
of gastroschisis (Table 1).

Table 1: Classification of Lefort for gastroschisis

Colon / Small )
Type Aspect Bowel Length Atresia | Membrane
Type 1 Good Sufficient Absent
Poorly -
Type 2 . Sulfficient Absent Inflamed
vascularized
Present:
colon
Poorly with or
Type 3 vascularized Reduced without Inflamed
small
bowel
Quasi total
Type 4 necrosis of the
intestine

Several pieces of equipment were not available in our
centers. The main equipment involved is listed in
Table 2.

Table 2: Unavailable facilities

Facilities Department

Infrastructures NCIU

Quialified personnel in neonatal resuscitation
Human resources o o
(nurses, physicians, pediatricians, etc...)

Parenteral nutrition solutions, non-availability
Neonatal . .
o of material for taking a central venous route
resuscitation . . .
. (catheters, implantable venous device, mobile
equipment
ultrasound, endoscopes)

Data processing was performed using SPSS statistics
25.0 software. In the analytical part, the non-
parametric test of Kruskal-Wallis or Mann-Whitney U
adapted for the continuous variables was used to
compare the medians while for the qualitative
variables it was a question of chi-square or Fisher
exact tests with a threshold of statistical significance
p <0.05. The correlation analysis between some
quantitative  variables was  performed  using
Spearman's correlation coefficient.

Our protocol for the management of gastroschisis

Patients with the antenatal diagnosis were
recommended for vaginal delivery or C-section in case
of obstetric reasons, in presence of a Pediatric
Surgeon. Upon admission, these infants were placed
on a warming table in the neonatal unit. A
nasogastric tube was inserted. A peripheral venous
route was established. IV fluid was given, and

prophylactic antibiotics started (cefotaxime 150
mg/kg per day in three doses; metronidazole 30
mg/kg per day in two doses).

After gentle cleaning of the intestines with warm
normal saline, the eviscerated intestines were covered
initially with saline-soaked dressing; followed by
either primary reduction and closure of the defect or
placement of eviscerated bowel in a feminidom (female
condom) (Fig.1) or Alexis wound retractor (Fig.2) was
used to initiate a gradual reduction of the intestines
into the abdomen. After complete reduction of these
loops intra-abdominally, the para-umbilical defect is
closed.

Figure 2: Stages of the use of Alexis wound retractor in the
operating room. The progressive reintegration was done every day
by accentuating the twists and by blocking with knots from
proximal to distal A. After careful examination of the bowel to rule
out further intestinal malformations, Alexis wound retractor was
inserted perpendicularly into the abdominal cavity. B. Then, the
proximal ring of the device was closed by making several turns of
the spiral. C. A knot was made at the proximal part of the device
and the lower part was protected by a strip of velpeau reinforced
with a plaster.

Breast milk feeding (given by spoon) was started quite
early (often one day after the beginning of the
reintegration of the intestines) with monitoring of the
intestinal transit. Evacuating rectal washouts were
also performed to facilitate bowel transit.

RESULTS
Demography

We recorded 20 cases of gastroschisis out of 19,525
neonates admitted, i.e., a hospital frequency of 0.10%
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or about 10 cases per 10,000 births with an average
of 5 cases per year. Nineteen neonates (95%) were
referred with a mean age of 16 hours [2 - 30 hours].
The sex ratio was 1.5 (12 male and 8 female
neonates). The mean term of pregnancy was 36
weeks, 4 days [32 - 40 weeks of amenorrhea].

Four mothers (20%) had undergone at least one
prenatal ultrasound; of these, in only one mother an
antenatal diagnosis of gastroschisis was made on an
antenatal scan. The diagnosis was made during an
ultrasound performed at 26 weeks of amenorrhea by
an obstetrician. We could not specify the type of
health worker who performed antenatal scans on the
other 3 mothers.

All patients were born vaginally except for the one
patient who had an antenatal diagnosis. The mean
birth weight of the neonates was 2.265 kilograms =+
0.612 [1.520-3.300 kilograms]. Type I gastroschisis
according to the Lefort classification was found in
75% of cases. One newborn (5%) had a visible
external malformation such as arthrogryposis.

On admissions, six cases had sepsis, one case had
hypovolemia, and three cases had hypothermia. One
neonate had both hypovolemia and sepsis, and
another had hypothermia and sepsis. The remaining
eight neonates were in relatively better condition.

Management

All patients had been treated according to the protocol
described above.

After initial rapid optimization, seven neonates (35%)
underwent placement of a silo with progressive
reintegration of the intestines, and three (15%) had
undergone general
anesthesia. Table 3 shows the details of the pattern of
the treatment.

immediate closure under

Table 3: Pattern of treatments used

Pattern of treatments used Frequency %
Immediate surgical closure 3 15,0
Surgical Silo 7 35,0
Feminidom (female condom) 4 20,0
Saline dressing 5 25,0
Partial reintegration of the loops 1 50
and placement of a blood bag '
Total 20 100,0

Outcome

The complications encountered included: five cases of

surgical site infection, two cases of intestinal
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obstruction, one case of abdominal compartment
syndrome, one case of hematemesis, and 15 cases of
malnutrition. Unfortunately, none of the patients
survived. All the patients who received surgical silo
placement with gradual reintegration died before the
complete bowel reintegration. The average life
expectancy of the patients was 4.5 days [1-20 days].

DISCUSSION
Epidemiological aspects

Our incidence of 5 cases of gastroschisis per year is
similar to that found in South Africa (4 cases) [3] and
Brazil (4 cases). [4] Other authors have reported a
higher incidence like the reported incidence in the US
is 14.3 cases/year [5] and in Singapore, it is 12
cases/year. [6] This data reflects that gastroschisis is
uncommon in our country. Although our 2 collecting
centers are the only university hospitals with
pediatric surgeons, this prevalence seems to be lower
than the actual prevalence. Due to socio-cultural and
economic considerations, a group of patients is not
referred and die early before referral. This represents
the first challenge. Indeed, the real prevalence is not
known, because not all patients manage to consult a
pediatric surgeon, making in-depth epidemiological
and clinical studies difficult.

Diagnostic aspects

Antenatal diagnosis was made in only one case out of
20, i.e., in 5% of the cases. Overall, there is a very low
proportion of getting an antenatal ultrasound during
pregnancy that too with very minimal yield. The
random availability of ultrasound machines in
peripheral hospitals and the absence of qualified
personnel to perform these ultrasounds could explain
it. In addition, the high cost of ultrasound for the
population living in a context of lack of social medical
insurance would be an additional factor.

Antenatal diagnosis of gastroschisis allows for a
better organization of neonatal care, including in
utero transfer and neonatal medical and surgical
management. [7] This has greatly improved the
prognosis in developed countries. However, in our
countries, due to the absence of an antenatal
diagnosis, the planning of neonatal care poses serious
problems. They do not benefit from either the covering
of a warming bag or from adequate medical transport.
The neonates are brought by the parents themselves,
with their own means of transport, and covered by
used loincloths in most cases.

Mode of delivery and term of pregnancy

The only mother with a prenatal diagnosis for her
fetus delivered by cesarean section at 35 weeks of
amenorrhea. All other mothers in our study had
delivered by vaginal delivery.
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It should be noted that the systematic practice of
cesarean section in case of gastroschisis in the fetus
is currently a topic of controversy. In fact, some
studies show that the fact of delivering by cesarean
section or vaginal delivery has no impact on the
outcome of the newborn. [8,9] As for the ideal mode of
delivery, studies have shown an advantage of
premature delivery (before the 34th week),
particularly by cesarean section. This option would
decrease the rate of complications during
hospitalization and would reduce the length of stay of
the newborn suffering from gastroschisis in the
hospital. [10,11] However, the latest studies prove
that there was no significant difference between the
two options and that one should simply wait for the
mother to go into labor and deliver her by vaginal
delivery. [12]

However, it is not the mode and term of delivery that
are the main challenges
promotion of antenatal diagnosis by the referring
gynecologist or midwife should be the priority because
it implies a referral in utero to specialized centers.

in our context. The

Therapeutic aspects
Neonatal resuscitation

The management of gastroschisis requires optimal
preoperative condition in a neonatal intensive care
unit (NICU): keeping the baby in the left lateral
position to avoid angulation of the intestines which
could lead to ischemia, insertion of a nasogastric
tube, preservation of normothermia, prevention or
treatment of infections, correction of fluid-electrolytic
imbalances, and parenteral nutrition through a
central venous route. [13]

In our context, multiple deficiencies were noted.
These were the absence of NICU, the absence of
neonatal resuscitation equipment, and the lack of
qualified personnel in neonatal resuscitation. The
main therapeutic challenge here remains the absence
of parenteral nutrition as well as the non-availability
of facilities for establishing a central venous route
(catheters, implantable devices, mobile
ultrasound, endoscopes). Indeed, none of our patients
had received parenteral nutrition. However, recent
studies have clearly demonstrated the benefit of
parenteral nutrition in these patients.

venous

Contrarily, the developed countries have properly
trained staff, with the availability of various central
catheters that can be inserted via a peripheral
approach and central In addition, the
availability of specialized equipment such as
ultrasound aids in efficient venous access. [14]

veins.

In the developed countries the prognosis has
improved as to the improvements in perioperative
care, anesthesia management, and ICU facilities; the
survival rate approaching 100% while it is still bleak

in our countries. In an international survey, only 19%
of tertiary pediatric surgical centers in these countries
had access to parenteral nutrition. [15] The shorter
reference life of neonatal parenteral nutrition
compared to that of adults purchased by
manufacturing companies in these countries adds to
the complexity in terms of transport and the risk of
becoming waste.

Type of surgical treatment

Approximately one-third (7) of the babies received
surgical silo placement (Alexis wound retractors) with
gradual reintegration of the loops. The other method
of covering the bowels was the female condom in 4
patients. Due to the unavailability of the silo, we are
trying other alternatives which are obviously not
effective considering the high mortality rate.

The optimal method of reduction and closure of
gastroschisis remains controversial. The two most
used methods are primary closure under general
anesthesia in the operating room or serial reductions
using a preformed silo over several days followed by
the closure at the bedside or in the operating room.
[16] A randomized controlled trial demonstrated that
primary closure with the preformed silo reported a
lower ventilation requirement. [17] A meta-analysis
comparing immediate closure with all staged closure
methods also reported a need for fewer days of
ventilation (p <0.0001), reduced time to first feeding
(p = 0.04), and a lower infection rate (p = 0.03) in the
latter group. [18] Subsequently, a systematic review
and meta-analysis comparing the preformed silo with
all alternative strategies reported low ventilation use
in the former group. Indeed, many neonates in the
silo group did not require ventilation. [16]

These findings are consistent with the low risk of
abdominal compartment syndrome in the use of the
preformed silo. The cardiorespiratory
support required after primary closure can usually be
provided in a setting where a neonatal intensive care
unit (NICU) is available. This is often unavailable in
developing countries. [15] In addition, edematous and
entangled bowels resulting from late presentations
with plastic peritonitis in our countries may
predispose to the more abdominal
compartment syndrome in case of primary closure.
This leads us to conclude that the preformed silo may
result in better outcomes in our countries. [19]

increased

severe

The reasons for the limited use of silos in our country
include the lack of availability, the financial burdens
associated with its acquisition [15], and the non-
prioritization of this material in the basic equipment
of pediatric surgical services. This constitutes another
major challenge.

It is estimated that 63-79% of infants with
gastroschisis in low- and middle-income countries
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undergo general anesthesia for bowel reduction and
abdominal wall closure. [15] Neonatal anesthesia can
be life-threatening in this setting due to a lack of
specialized training, and resources, and the high
Association of Anaesthesiologists (ASA) Score of the
neonate at the time of surgery due to limited pre-
hospital management. [20]

Mortality rate

None of the newborns in our study survived with a
100 % mortality. This alarming mortality rate is most
often encountered in low- and middle-income
countries. This was the case with Ameh [21] who
recorded 10 out of 14 deaths, Ade-Ajayi et al [3] who
recorded 5 out of 5 deaths in Nigeria, and Wesonga et
al [22] in Uganda who found a 98% mortality rate.

On the other hand, in developed centers, few
newborns die from gastroschisis. Thus, no death was
noted in the series of Payne [23] in the USA on 155
patients. Other authors have had few deaths: 12
deaths out of 302 in the series by Bradnock [24] in
England, 3 deaths out of 22 in the series by Capelle in
France [25], and 8% of deaths in Texas in the series
by Eggink [26] over 20 years (1983-2003). In Brazil,
Miranda [27] found mortality of 34.3% before 2002
and 24.8% after 2002 in a 25-year study (1989-2003).

This difference is easily explained in view of all the
challenges encountered. These were poor monitoring
of pregnancies with the absence of an antenatal
diagnosis, poor prenatal care with the absence of in
utero transfer, poor conditions of transfer after birth,
and the wunavailability of optimal conditions for
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