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Abstract

Background

Gastrointestinal (GI) obstruction is one of the most important surgical emergencies in neonates.
Surgeons should select between conservative and invasive strategies. Imaging modalities are
important in proper diagnosis. This study evaluates the sensitivity of abdominal radiographies (with or
without contrast) in detection of neonatal Gl obstruction.

Materials and Methods

A cross-sectional study was performed on 62 neonates admitted in NICU of 22 Bahman and Dr.
Sheikh Hospitals (Mashhad, Iran) from June 2013 for two years. Radiographic findings were recorded
in questionnaires and compared with surgical results in patients who underwent surgery. Statistical
analysis was used for determining the sensitivity of radiologic investigations in diagnosis of neonatal
gastrointestinal obstruction.

Results

From 62 neonates with Gl obstruction, 46.8% of cases were female and the others were male.
According to surgery results, the frequency of colon obstruction was 51.6% and small bowel
obstruction, gastric outlet obstruction and esophageal obstruction were seen in 27.4%, 9.7% and
17.7% of cases, respectively. The sensitivity of radiographies (with or without contrast) in detection
of upper Gl obstruction was 100% and in lower Gl obstruction was 95.2%.

Conclusion
Generally, sensitivity of radiologic studies (radiographies with and without contrast) in neonatal Gl
obstruction was 96.5%, so it is a valuable noninvasive diagnostic method in these diseases.
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1- INTRODUCTION

The incidence of surgical emergency in
neonates is 1-4 per 100 births (1), and
gastrointestinal obstruction is one of the
most common surgical emergencies (2).
Neonatal intestinal obstruction has the rate
of 1 in 1,500 live births (3). Clinical
manifestations depend on the site and
severity of obstruction. There are many
different conditions, such as atresia and
stenosis, annular pancreas, malrotation,
duplication  cyst, meconium ileus,
meconium plug syndrome and neonatal
small left colon syndrome, Hirschsprung’s
disease, neoplasia and trauma, which can
cause intestinal obstruction in neonates (4).
Meconium peritonitis is a rare prenatal
disease with an increased rate of morbidity
and mortality in the neonatal period (5).

Intestinal atresia accounts for
approximately one third of all cases of
neonatal intestinal obstruction (6) which
occurs in the duodenum in most cases and
rarely in the jejunoileal region (7). The
mortality rate of neonatal intestinal
obstruction is about 21 - 45% in
developing countries and 15% in Europe
(8, 9); so early diagnosis is very important.
Imaging modalities have an important role
in proper diagnosis. If only a few loops of
dilated bowel are seen, a high obstruction
is present. The plain radiograph is often
diagnostic, as with the double-bubble sign
of duodenal atresia (10). All neonatal high
intestinal obstructions are surgical; in the
cases of delayed surgery or normal plain
abdominal X-ray, an upper
gastrointestinal (UGI) series must be done
to exclude malrotation and/or midgut
volvulus which needs immediate surgery.
We aimed to evaluate the sensitivity of
abdominal radiographies (with or without
contrast) in detection of GI obstruction.

2- MATERIALS AND METHODS

A cross-sectional study was performed
on 62 neonates who were admitted in
NICU of 22 Bahman and Dr. Sheikh
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Hospital (Mashhad city, North East of
Iran) from June 2013 for two years for
gastrointestinal obstruction. Radiographies
with and without contrast and surgical
operation were done for all the cases.
Neonates that were treated conservatively
or those without radiography before
surgery, were excluded from the study.
Sample volume was calculated based on
previous study (11) and following formula:

n=p (1-p) 22 (raz)/d?
0.5(1-0.5)*1.96%/ (0.5/4)?

Radiographic findings were recorded in
checklists and after surgery, surgical
diagnosis was compared with them.
Finally, statistical analysis was done using
SPSS software version 21.0 to determine
the sensitivity of radiologic investigations
in diagnosis of neonatal gastrointestinal
obstruction.

3- RESULTS

In this study 62 neonates with Gl
obstruction were investigated, of which
46.8% of cases were female and the others
were male. There was no significant
difference between genders (Table.l).
Among patients, three cases had
esophageal and colon obstruction. One
case had two types of colon obstruction
and one neonate had colon and bowel
obstruction simultaneously. For 38.7% of
cases plain radiography and for 61.3% of
cases both radiography with and without
contrast were done. According to surgery
results, the frequency of colon obstruction
was 51.6%, and frequency of small bowel
obstruction, gastric outlet obstruction and
esophageal obstruction were 27.4%, 9.7%
and 17.7%, respectively. Comparison of
radiographic findings with surgical result
revealed that the  sensitivity of
radiographies was 100% for detection of
upper Gl obstruction (gastric outlet
obstruction and esophageal obstruction)
and 95.2% for lower GI obstruction (colon
obstruction and small bowel obstruction)
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(Table.2). There was no significant
difference between radiography with or

without contrast in lower Gl
(p>0.5).

Tablel- Diagnostic findings in neonate radiographies

obstruction

Findings in plain radiography Number (%) Findings in contrast radiography Number (%)

Diffuse dilatation of bowel loops | 33 (55) | Non passage of contrast from proximal 25 (65.8)
bowel loops

Gastric Dilatation 22 (36.7) Gastric Dilatation 20 (52.6)

gﬁzgttig?‘c? g?osximal bowel 21 €9 Non passage of contrast from distal 12 (31.6)

loops P 7(11.7) bowel loops

Double bubble sign 3(5) Rectal or anal obstruction 1(2.6)

Multiple air-fluid levels 2 (3.3) '

Free gas in abdomen 0 Abnormal position of Treits ligament 7 (11)

Table2. Comparing the sensitivity of radiography with surgery results in diagnosis of upper and

lower Gl tract obstructions

Upper obstruction Lower obstruction
Type of radiography :
Esophageal ESL Total il Colon Total
outlet bowel

. Before surgery - - 5 15 20

Or;l(;_/rglaln After Surgery - - 5 15 20
y sensitivity - - 100% 100% 100%

With and Before surgery 14 19 11 12 22

without After surgery 14 19 10 10 20
contrast Sensitivity (%) 100 100 100 90.9 91.6 90.9

4- DISCUSSION

In this study 62 neonates with
gastrointestinal obstruction were selected.
The diagnostic findings of radiographies
with and without contrast in cases were
compared with the results of surgical
operation. From 62 cases in our study,
three infants had esophageal atresia and
colon obstruction and one case had two
types of colonic obstruction (imperforate
anus and sigmoid atresia) simultaneously.
In the present study, 46.8% of cases were
female and the others were male; and no
significant  difference was observed
between genders (p= 0.611). Plain
radiography was done in 20 neonates and
for 38 patient’s radiography with and
without contrast was performed. The most
common obstruction among the patients
was colon obstruction (51.6%), because of
Hirschsprung's and high type anus
imperforate. Small bowel obstruction
frequency was 27.4%. It was mainly due to
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meconial ileus and duodenal atresia. The
frequency of gastric outlet obstruction and
esophageal obstruction was 9.7% and
17.7%, respectively. In a study in 2010 on
61 neonates with bile vomiting, which led
to surgery in 16 cases based on surgery
results, malrotation was found in 9.8% of
patients and small bowel obstruction,
Hirschsprung's and meconium ileus were
seen in other operated cases (11). They
reported a sensitivity of 85.2% for plain
abdominal radiography and 34.4% for
contrast radiographies in diagnosis of
neonatal Gl obstruction. The positive
predictive value of contrast radiographies
in operated cases was reported as 85.7%
(11). In Malhotra’s study in 1997, plain
radiography was diagnostic in 50-60% of
neonatal small  bowel  obstruction,
equivocal in 20-30% and non-diagnostic in
10-20% (12). Lin’s team mentioned that in
small  bowel malrotation,  contrast
radiography of upper GI system had more
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diagnostic accuracy than barium enema
(23). In the present study, the sensitivity of
radiographies (with or without contrast) in
detection of upper GI obstruction was
100% and in lower Gl obstruction
(Hirschsprung's and low and high type of
imperforate anus) it was 95.2%.

5- CONCLUSION

Attention to the present study results
shows, in the cases suspicious for upper Gl
obstruction, contrast studies are almost
always necessary and confirms the
diagnosis with 100% diagnostic accuracy,
but in lower GI obstruction, plain x-ray
should be performed first because of its
favorable accuracy for detection of the
level of obstruction and if it is equivocal or
non-diagnostic, then contrast studies can
be used.

6- CONFLICT OF INTEREST: None.
7- ACKNOWLEDGMENT

This manuscript was extracted from a
thesis by Niloofar Abasi, medical student
of Islamic Azad University of Mashhad.
We wish to thank the nurses of NICU of
22 Bahman and Dr.Sheikh Hospitals for
their cooperation with this study.

8- REFERENCES

1. Seth A, Chanchlani R, Rakhonde AK.
Neonatal gastrointestinal emergencie in a
tertiary care centre in Bhopal, India: A
prospective Study. JSS. 2015; 1(2). Wyllie R.
‘Intestinal atresia, stenosis and malrotation’,
In: Kliegman RM, Behrman.

2. Karami, H, Alamsahebpour, A,
Ghasemi, M, Khademloo M. Diagnostic value
of barium enema in hirschsprung s disease.
JBUMS. 2008; 10 (1): 54-9.

3. RE, Jenson HB, Stanton BF (editors)
Nelson’s textbook of Paediatrics, 18th ed, vol-
2, Philadelphia:  Saunders-Elseiver, 2008;
1558-62.

4, Kimura K, Loening-Baucke V: Bilious
vomiting in the newborn: rapid diagnosis of

Int J Pediatr, VVol.7, N.1, Serial No.61, Jan. 2019

intestinal obstruction. Am Fam Physician
2000, 61:2791-98.

5. De Backer Al, De Schepper AM,
Deprettere A, Van Reempts P, Vaneerdeweg
W. Radiographic manifestations of intestinal
obstruction in the newborn. JBR-BTR 82:159-
166, 1999.

6. Rescorla FL, Grosfeld JL. Intestinal
atresia and stenosis: analysis of survival in 120
cases. Surgery 1985, 98:668—76.

7. Nixon HH, Tawes R. Etiology and
treatment of small intestinal atresia: analysis of
a series of 127 jejunoilealatresias and
comparison with 62 duodenal atresias. Surgery
1971, 69:41-51.

8. Escobar MA, Ladd AP, Grosfeld JL,
West KW, Rescorla FJ, Scherer LR, et al.
Duodenal atresia and stenosis: long-term
follow-up over 30 years. J PediatrSurg 2004,
39:867-71.

9. DallaVecchia LK, Grosfeld JL, West
KW, Rescorla FJ, Scherer LR, Engum SA.
Intestinal atresia and stenosis: a 25-year
experience with 277 cases. Arch Surg 1998,
133:490-96.

10. Bustos LG, Orbea GC, Dominguez
GO,Galindo LA, Cano NI. Congenital
anatomic gastrointestinal obstruction: prenatal
diagnosis, morbidity and mortality. AnPaediatr
(Barc). 2006; 65:134-39.

11. Islam SS, Jafor A, Faisal I, Ahmed M.
Aetiology and treatment outcome of neonatal
intestinal obstruction in a tertiary hospital. J
Ped Sur Bang. 2010; 1(1):30-6.

12. Malhotra A, Lakkundi A, Carse E.
Bilious vomiting in the newborn: 6 years data
from a Level Il Centre. J Paediatr Child
Health. 2010; 46(5):259-61.

13. Maglinte DD, Reyes BL, Harmon BH,
Kelvin FM, Turner Jr WW, Hage JE, et al.
Reliability and role of plain film radiography
and CT in the diagnosis of small-bowel
obstruction. AJR. American journal of
roentgenology. 1996 Dec; 167(6):1451-5.

14, Lin JN, Lou CC, Wang KL. Intestinal
malrotation and midgut volvulus: a 15-year
review. Journal of the Formosan Medical
Association= Taiwan yizhi. 1995; 94(4):178-
81.

8880



