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ABSTRACT: Intestinal obstruction is one of the most common surgical emergencies in the neonatal period. Early diagnosis is vital for proper
management and good outcome. Intestinal obstruction can be divided into high, for example, duodenal atresia and jejunal atresia, or low, for
example, ileal atresia, colonic atresia, and Meckel’s diverticulum. The most common cause of intestinal obstruction in neonates is midgut atresia.
Surgical correction is needed and is a challenge in the developing countries where there is lack of pediatric surgeons, anesthesiologists, and
intensive care. More research and data is also needed across countries to show the uneven distribution of the available resources.
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Introduction

Intestinal obstruction (I0) is the most common surgical emer-
gency in the neonatal period accounting for 1 in 1500 live
births.! This can be divided into high (occurring proximal to the
ileum) or low intestinal obstruction (occurring in the ileum or
distal to it).? Atresia, a congenital complete obstruction of the
intestinal lumen, usually resulting from failed recanalization or
vascular anomalies in fetal life, accounts for approximately 22%
to 49% of intestinal obstructions in neonates.>* Duodenal atre-
sia is not a rare occurrence among pediatric surgical conditions.
It has an incidence as high as 1 in 5000.> Duodenal atresia often
occurs concurrently with other malformations such as Verbal,
Anorectal, Cardiac, Esophageal, Renal & Limb (VACTERL)
and is more common in males than females.” Jejunoileal atresia
occurs in about 1 in 5000 live births with equal male-to-female
distribution.! About 1 in 3 affected infants are premature.!
Other common causes of neonatal IO include meconium plug,
Hirschprung’s disease, anorectal malformations (ARM), malro-
tation, Meckel’s diverticulum, and colonic atresia.® In develop-
ing countries, where pediatric surgical services are few and far
between, there is a paucity of published data regarding the epi-
demiology of neonatal intestinal obstruction.

Congenital malformations of GI systems are rare, but more
than half can be detected in utero. Early diagnosis and surgical
correction are important for achieving positive long-term
results with low morbidity and mortality.” Surgical correction
was a challenge for pediatric surgeons in the past due to inad-
equate pediatric anesthesia and pediatric intensive care.
However, improvements in surgical techniques and post-oper-
ative care have improved the survival rate and the quality of
life.” Herein we present 5 cases of newborns with midgut atre-
sia managed surgically at our tertiary level facility and the chal-
lenges faced.

Case Presentation
Case 1

A 10-day-old male baby was referred to our center due to vom-
iting since birth. This baby was born at home by spontaneous
vaginal delivery at term. Birth weight at delivery and Apgar
score were hence not documented. At admission, examination
showed the baby was sick-looking, wasted, dehydrated, pink on
room air, and saturating at 98%. His temperature was 37°C,
respiratory rate was 80 breaths/minute. His random blood glu-
cose on admission was 9.2mmol/L. On respiratory system
examination, he had marked lower chest indrawing, nasal flar-
ing, and grunting. His abdomen was not distended; it was soft,
with a palpable mass in the supra-umbilical region. The digital
rectal exam was normal, and the child had normal male exter-
nal genitalia. His abdominal ultrasound showed poor peristal-
sis and minimal dilation of the bowel bilaterally, suggesting
partial intestinal obstruction. Abdominal X-ray showed dilated
bowels with multiple air-fluid levels and an empty rectum, fea-
tures suggestive of intestinal obstruction. His blood workup
showed a low serum sodium level of 117.82 mmol/L, potas-
sium of 5.87 mmol/L, urea of 34.92 mmol/L, serum creatinine
0f 317 umol/L, AST 29.66 U/L, and ALT 14 U/L. Serology for
human immunodeficiency virus was negative. We reached a
diagnosis of intestinal obstruction (IO), late-onset neonatal
sepsis, and acute kidney injury secondary to dehydration. The
baby was kept nil orally and started on intravenous (IV') fluids.
He received 30mls bolus of ringer’s lactate for 30 minutes as
shock management. He was thereafter kept on dextrose normal
saline as maintenance and 3% hypertonic saline to correct the
hyponatremia over 24 hours.

A urethral catheter was inserted to monitor urine output.
The child was also started on IV Ceftriaxone 255mg once
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daily. After stabilizing and correcting electrolytes, on day three
post-admission, laparotomy was done, and intra-operatively,
there was a distended loop of the small intestine about 70 cm
from the Treitz ligament with a blind end. The distal loop was
collapsed with a meconium plug at its blind loop (Figure 1).
Patency was established by an end-to-end ileo-ileal anastomo-
sis of the blind loops by increasing the distal caliber using a
2-cm slit on the ant-mesenteric side. Distal loop patency was
confirmed by injecting saline. The mesenteric vent was closed,
one drain inserted, and the abdomen closed in layers after thor-
ough abdominal lavage with saline. On the second day post-
laparotomy, the baby was still very sick and on maintenance IV
fluids. Control lab results revealed elevated serum creatinine of

244umol/L, serum sodium of 160.06 mmol/L, serum

potassium of 2.87 mmol/L, serum urea of 34.33 mmol/L, total
protein of 27.7 g/L, and albumin 15.94 ¢/L. He sustained mul-
tiple cardiac arrests over 3 days, remaining in critical condition
after each resuscitation. On day 3 post-surgery, the child
succumbed.

Case 2

A 5-day-old male baby was referred to our center with the
chief complaint of vomiting since birth. The vomitus was
greenish with the smell of feces and was mainly after being
breastfed. He did not pass meconium until the third day of life,
when he passed a small amount of dark mucoid stool. He had
no fever and was passing urine normally. The baby was deliv-
ered vaginally at term with a birth weight of 3900g. He cried
immediately after birth and was breastfed within the first hour
after delivery. The mother started antenatal clinic at 12 weeks
of gestation, made 5 visits, and received supplements according
to the national guidelines. She tested negative for HIV and
syphilis. Mother was normotensive with normal blood sugar
levels throughout her pregnancy. On examination, the baby had
grade-5 jaundice, dehydrated with clubbed feet and his vitals
were stable. The baby weighed 3100 g on admission. Abdominal
examination showed a symmetrically distended abdomen with
a hyper-tympanic percussion note and exaggerated bowel
sounds. The rectum had little soft fecal matter. Duodenal atre-
sia was suspected.

His abdominal X-ray showed dilated bowels with multi-
ple air-fluid levels (Figure 2). Lab workup showed hemo-
globin of 14.8 g/dL, potassium of 3.8 mmol/L, and sodium of
135mmol/L. He was kept nil orally, given intravenous fluids,
and scheduled for an emergency laparotomy. Intra-operatively,
a completely atretic ileum approximately 45 cm proximal to the
ileocecal junction was found (Figure 3). The proximal ileum
was dilated while the distal ileum was collapsed. An ileal-ileal
side-to-side anastomosis was done, and the small bowel

Figure 2. Plain abdominal X-ray showing double-bubble sign.
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Figure 3. Type-3A jejunal ileal atresia.

continuity was established. The post-operative diagnosis was
Type-3A mid-ileal atresia. The baby was kept nil per oral, given
IV fluids; dextrose normal saline, IV antibiotics, and analgesia.
Post-operatively, the baby continued to do well clinically,
started to tolerate oral feeds, and passed stools normally. The
jaundice gradually subsided. On day four, the child began hav-
ing serous discharge from the abdominal incision with hyper-
emic skin; hence, surgical site infection was diagnosed. Culture
of the wound discharge showed Escherichia coli. Debridement
of the wound and daily dressing were done, and the patient was
started on intravenous antibiotics. On the 20th post-operative
day, the baby was discharged with oral cod liver oil according to
local protocol. The mother was counseled to continue dressing
at a nearby health center. He was reviewed 2 weeks later at the
surgical outpatient unit, where the wound had healed fully, and
the baby was tolerating feeds well. At 6 months of age, the baby
had reached 9kg and started weaning with no complaints.

Case 3

A 1-hour-old baby was brought from the labor ward with a
complaint of difficulty in breathing. The baby was delivered by
cesarean section due to a breech presentation. The mother
reported experiencing vaginal leakage 3 days prior, which was
non-foul-smelling and clear in color. The mother had an oth-
erwise non-eventful pregnancy. The baby had an Apgar score
of 4 and 6 in the first and fifth minute; resuscitation was done
with a bag valve mask and suction. The baby was kept on oxy-
gen and transferred to the neonatal unit. On examination, the
baby was ill-looking, dyspneic on oxygen, not pale, not jaun-
diced, with a temperature of 36°C, pulse 160bpm, respiratory
rate 50bpm, saturating 98% on oxygen. The baby had normal
bronchial and vesicular breath sounds, normal heart sounds,
and normal primitive reflexes on systemic examination.
Examination of the abdomen found normal movements with
respiration, no distention, and no organomegaly. The provi-
sional diagnosis was a preterm baby at 33 weeks of gestation

with appropriate weight for gestation age and early-onset neo-
natal sepsis. Two weeks later, when the patient was initiated on
oral feeds, it was seen that she vomited everything and had
abdominal distension. The vomitus contained bilious material
and food contents. Hence workups to rule out intestinal
obstruction were initiated.

Abdominal X-ray showed a double-bubble sign suggestive
of duodenal atresia. The patient was scheduled for emergency
laparotomy in which a type-C proximal duodenal atresia, a dis-
tended stomach, and collapsed bowel loops were found. Gastro-
jejunostomy was done to shorten the operating time, hemostasis
was achieved, the abdomen closed in layers, and the wound
dressed. The baby was nursed at the neonatal intensive care
unit and maintained on IV fluids post-operatively. The baby
was initiated oral feeds on day three but could not tolerate
hence continued on IV dextrose. On day 5 post-surgery, the
baby developed biliary leakage from the incision site and
showed signs of disseminated intravascular coagulation (DIC).
The baby succumbed to DIC and sepsis before revision of the

surgery could be done.

Case 4

A preterm baby delivered at a gestation age of 33 weeks due to
premature rupture of membranes was referred to on the third
day of life due to vomiting. The baby had a birth weight of
2.3kg and had Apgar scores of 8 and 10. The mother reported
that the baby started vomiting yellowish material after breast-
feeding from the first day of life. The vomitus was non-foul
swelling, non-projectile, and contained mother’s milk and yel-
low secretions. This condition was associated with abdominal
distention, and the baby had not passed stools since birth. The
pregnancy had been uneventful save for the premature rupture
of membranes.

On examination, the baby had grade-1 jaundice, was not
pale, not cyanosed, had a temperature of 34.5°C, pulse rate of
134bpm, respiratory rate of 41 breaths/min, saturating 94% on
room air, with a random blood glucose of 4.2mmol/L.
Abdominal examination found a dry umbilicus, decreased
bowel sounds (1 per minute), and a patent anus on digital rectal
exam. The sucking reflex was weak. The provisional diagnosis
was a preterm baby at 33 weeks gestation by date with early-
onset neonatal sepsis and pyloric stenosis.

An X-ray revealed a double-bubble sign (Figure 4), sugges-
tive of duodenal atresia. The patient was booked for emergency
explorative laparotomy. An upper transverse incision was made,
which revealed proximal ileal atresia type-II with a dilated
proximal segment of the duodenum and collapsed distally.
Side-to-side ileal anastomosis bypassing the atretic area was
done to establish patency, hemostasis achieved, and the abdo-
men closed in layers. The baby was kept on IV fluids, and oral
feeds were initiated on day 3. The baby progressed well and by
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Figure 4. Double-bubble sign.

Figure 5. Plain abdominal X-ray suggestive of duodenal atresia.

the second week was able to breastfeed and was discharged.
Follow-up in clinic until 6 months of age found the baby to be
progressing well and had started weaning.

Case 5

A 3-day-old preterm baby was referred to us with a complaint
of vomiting and not passing stool since birth. She had been
born at a gestational age of 31 weeks and had a birth weight of
1.9kg. The mother had an uneventful pregnancy but went into
spontaneous labor at 31 weeks of gestation.

On initial examination, the baby was ill-looking, not pale,
not cyanosed, mild dyspneic, and with a distended abdomen.
Other vitals were within normal range. The provisional diag-
nosis was intestinal obstruction secondary to duodenal atresia.

The patient was transferred to the neonatal intensive care unit
(NICU), where 1V fluids were initiated. Her plain abdominal
X-ray (Figure 5) was suggestive of duodenal atresia. Emergency
laparotomy was planned in which intraoperatively Type-1 jeju-
nal atresia was identified (Figure 6) approximately 10 cm distal
to the ligamentum Treitz. A longitudinal incision was made
over the membranous area, the membrane was excised, and the
bowel was repaired in a transverse manner to maintain patency.
The patient was kept nil per oral for the first 24-hours after
surgery and then initiated on oral feeds, which were gradually
increased. She however could not tolerate feeds greater than
4mls. On day 4, the baby developed a burst abdomen (Figure
7) and was taken to theater for an emergency laparotomy. The
abdomen was cleaned thoroughly, and the repair was found to
be intact; hence abdomen was closed in layers. Post-operatively
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Figure 6. Type-1 JIA (green arrow).

Figure 7. Burst abdomen with evisceration.

the baby started to tolerate up to 6 mls of expressed breast milk.
The patient passed away suddenly from an unknown cause
4 days after the second surgery.

Discussion

The gastrointestinal tract arises via gastrulation from the endo-
derm of the trilaminar embryo during the third week of gesta-
tion and extends from the buccopharyngeal membrane to the
cloacal membrane. During the fourth week, the 3 different
portions (fore-, mid-, and hind-gut) extend the length of the
embryo and will contribute to various components of the gas-
trointestinal tract.® Basic knowledge of gastrointestinal embry-
ology is important to understand different types of congenital
malformations. Failure of any of the embryological steps leads
to predictable and often visible abnormalities on fetal scans.®

Gastrointestinal atresia is the most common cause of IO in
neonates, duodenal atresia being the commonest type of atresia
with an incidence of 1 in 6000 to 10000 live births with a male
predominance.>’ This gender predominance is seen in the
index case series. Duodenal atresia can be diagnosed by a plain
abdominal X-ray showing a “double-bubble” sign, as reported
in case 3.2 The incidence of jejunal-ileal atresia is approxi-
mately 1 in 5000 live births and 3 times more common in pre-
mature infants, as evident from cases 4 and 5 in the index
series.? Colonic atresia is relatively uncommon, contributing
1.8% to 15% of all intestinal atresia with an incidence of 1 in
40000 live births.? Contrast enema is needed to diagnose
colonic atresia.’® Hirschsprung’s disease (HD) is usually pre-
sent concomitantly in 2% of these cases; hence some authors
suggest ruling out HD before establishing continuity of the
colon.?

Gastrointestinal atresia is usually not inherited but can be
associated with other congenital anomalies like VACTERL
association, laryngotracheoesophageal cleft, or trisomy 21.% In
all the index cases, other malformations were ruled out. Two
proposed theories for the etiology are “imperfect recanalization”
and “vascular insufficiency.”®? Polyhydramnios is a common fea-
ture seen on obstetric ultrasound, but is not always the case.’

Most neonates present with bilious vomiting and abdomi-
nal distention and should be considered mechanical obstruc-
tion until proven otherwise. Other features include jaundice in
about a third of the cases, as in cases 2 and 4, and failure to pass
meconium in the first 24 hours of life.!? Radiological evalua-
tion is required, and early surgical management improves the
outcome and minimizes complications.!? Surgical manage-
ment depends on the type of atresia.”> From our experience,
there is a delay in presentation to tertiary centers, leading to
poor outcome and increased mortality. This is partly due to a
lack of knowledge of the referring medical attendants at the
primary care centers. Poor health-seeking behaviors from the
caretakers due to tradition and culture also play a role. In the
rural areas, where the majority of the population lives, there is
also limited access to pediatric surgeons, who are mainly in the
major cities.!3

Antenatal sonography and magnetic resonance imaging
(MRI) can be used to diagnose intestinal atresia in the fetal
period by the presence of dilated bowel loops and polyhydram-
nios; hence it is important to elicit such history from the care-
takers if they underwent obstetric ultrasound during their
pregnancy.!»* From our experience, none of the caretakers
could give the details of the obstetric ultrasound. Abdominal
ultrasound and plain abdominal X-rays can aid in confirming
the diagnosis of atresia by the presence of “double-bubble” sign
or “triple-bubble” sign on an erect plain abdominal X-ray as
evident in cases 3, 4, and 5.11

A review by Miscia et al showed that open surgery was the
preferred mode of surgical intervention in correcting duodenal
atresia compared to the laparoscopic method. This is because it
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is easier to look for missed intestinal atresia in open surgery
than in laparoscopy.® In our setting, with the most available
technique being open surgery, a comparative outcome could
not be established as was the only available technique.

We followed the cases for up to 6 months, during which 3 of
the patients died, and 2 survived. Delays in presentation, as well
as failure to diagnose and manage associated anomalies, might
have played a role in the poor outcome of our cases. It high-
lights the need for early detection and training health care pro-
viders on the proper use of imaging in early pregnancy to detect
such abnormalities so that early referral to a tertiary center for
management can be planned. Generally, pediatric surgery in
Africa is practiced in a resource-limited environment with sub-
optimal facilities and limited trained human resources, particu-
larly pediatric surgeons; hence many emergency pediatric
surgeries are performed by general surgeons.'>® This paper
also highlights the need to train medical personnel in rural
health centers on emergency conditions and to create aware-
ness of such conditions though they are not as common as
other surgical conditions like trauma.!®

Conclusion

Intestinal atresia is common cause of intestinal obstruction and
is a common neonatal surgical emergency. Early diagnosis
allows clinicians adequate antenatal care by a multidisciplinary
team, improving prenatal outcome and prognosis. It should be
kept in mind as a possibility whenever there is poly-hydram-
nios. More data is needed in the field of pediatric surgical con-
ditions in sub-Saharan African countries and the scale-up of
pediatric surgery services across the countries.
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