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Abstract
Background

Anatomical abnormalities leading to bowel movement failure are the major cause of intestinal obstruction.
This study was done to assess the diagnostic efficacy of contrast enema in neonates with lower intestinal
obstruction.

Methodology

This prospective study was conducted in The Children’s Hospital and University of Child Health Sciences,
Lahore from February 2021 to July 2021. Patients presenting with constipation, abdominal distension,
vomiting, and unable to pass meconium, evaluated clinically and by X-rays, were included in the study.
Patients with lower intestinal obstruction (i.e., meconium ileus, Hirschsprung’s disease, ileal atresia,
meconium plug syndrome, and small left colon) were given contrast enema (gastrografin) after hydration.
The radiologist was blinded by the clinical diagnosis or reference standard diagnosis, which was labeled prior
to image interpretation. Sensitivity, specificity, positive predictive value (PPV), and negative predictive
value (NPV) were calculated for major contrast enema diagnosis.

Results

During this period, a total of 34 patients were included in the study. The mean age of presentation was 72.0 *
24 hours. There were 21 (61.8%) boys and 13 (38.2%) girls, representing a male to female ratio of 1.7:1. In
four cases, our diagnosis on the basis of contrast enema was proven wrong. Sensitivity, specificity, PPV, and
NPV of Hirschsprung’s disease were found to be 93.3%, 50%, 87.5%, and 66.7%, while these were 84.6%,
66.7%, 91.7%, and 50.0%, respectively, for meconium ileus.

Conclusion

The diagnostic efficacy of contrast enema was found to be good in neonates with lower intestinal
obstruction. The spectrum of intestinal obstruction among neonates shows diversity while contrast
enema seems to play a major role in the identification and remodeling of the diagnostic plan in a major
proportion of cases.
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Introduction

Neonatal intestinal obstruction is caused by an anatomical abnormality that leads to bowel movement
failure [1]. Neonates are the most commonly affected age group for intestinal obstruction and these
obstructions are usually categorized as high obstruction or low obstruction, depending upon the radiological
findings. The main causes of low intestinal obstruction are anorectal malformation, ileal atresia,
Hirschsprung's disease (HD), meconium ileus (MI), and meconium plug syndrome [2]. Intestinal atresia is
one of the leading causes of neonatal intestinal obstruction. The most common sites are the ileum [3]. MI is
another common cause of low intestinal obstruction and is generally considered one of the major initial
signs of cystic fibrosis. Around 20% of cases of cystic fibrosis have MI [4]. HD is also a common cause of
intestinal obstruction in neonates [5].

Apart from anorectal malformations, which are diagnosed clinically, exact diagnosis of the cause of low
intestinal obstruction on the basis of clinical examination and plain X-ray is difficult. Contrast enema (CE) is
considered to narrow down the differential diagnosis and may go on to recognize abnormalities like MI,
small intestinal atresia (SIA), colonic atresia, small left colon syndrome, and HD [6]. Many types of contrasts
are available but the most commonly used is gastrografin because it has both diagnostic and therapeutic
roles.
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An exact preoperative diagnosis can change the management plan of the patient [6,7], i.e., MI can be
managed medically and HD can be managed in single-stage surgery. A better understanding of the
diagnostic modalities related to intestinal obstruction is important. Computed tomography (CT) and plain or
contrast imaging modalities can be of real help in diagnosing the possible causes of intestinal obstruction [8-
10]. We conducted this study to assess the diagnostic efficacy of CE in neonates with lower intestinal
obstruction as not many previous prospective studies were available.

Materials And Methods
Study design, place, and duration of the study

A prospective study was done at The Children’s Hospital and University of Child Health Sciences, Lahore,
Pakistan from February 2021 to July 2021.

Inclusion and exclusion criteria

Patients presenting with abdominal distension, vomiting, and failure to pass meconium, evaluated clinically
as well as by X-rays, were included in the study. Patients with signs of peritonitis or septicemia were
excluded from the study.

Data collection

Approval from the Institutional Ethical Committee of The Children’s Hospital and University of Child Health
Sciences, Lahore, Pakistan was acquired (letter number: CHICH/20-325). Informed and written consents
were sought from parents/caregivers of all study participants. Patients with lower intestinal obstruction (i.e.,
meconium ileus, Hirschsprung’s disease, ileal atresia, meconium plug syndrome, and small left colon) were
given contrast enema (gastrografin) after hydration. Foley's catheter was inserted rectally and a balloon was
inflated (balloon was not inflated to its full capacity, only 0.5 cc to 1 cc of distilled water was used) to avoid
leakage of contrast. Under gentle pressure, gastrografin was injected through Foley's catheter until the
resistance to further injection was felt. Then Foley's catheter was clamped and X-rays were taken. Foley's
catheter was removed after deflation of the bulb. The radiologist was blinded by the clinical diagnosis or
reference standard diagnosis, which was labeled prior to image interpretation to get an unbiased view. All
the study data were designed on a pre-designed proforma.

Statistical analysis

The data analysis was performed by Statistical Package for the Social Sciences (SPSS) version 26.0 (IBM
Corp., Armonk, NY). Qualitative data were represented as frequency and percentages whereas quantitative
variables were shown as mean # standard deviation (SD). Sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) were calculated for each contrast enema diagnosis.

Results

During this period, a total of 34 patients were included in the study. The mean age of presentation was 72.0 =
24 hours. There were 21 (61.8%) boys and 13 (38.2%) girls, representing a male to female ratio of 1.7:1. In 30
patients, the post-contrast diagnosis was accurate and the management plan based on post-contrast
diagnosis was successful. Table 7 shows the details of these 30 patients with pre-contrast diagnosis, decided
plan, post-contrast diagnosis, and post-contrast plan. The diagnosis was made on the basis of contrast
enema and management plans were changed. In eight patients, a pre-contrast diagnosis of non-specific
intestinal obstruction was made and the plan was the exploration of patients; post-contrast, the diagnosis
turned out to be meconium ileus and the patients were managed medically and were saved from surgery. In
10 patients, a pre-contrast diagnosis of HD was changed to short segment HD after contrast, and plans of
laparotomy and biopsies were changed to sigmoid loop colostomy and biopsy. In seven patients, a pre-
contrast diagnosis of intestinal obstruction was changed to short segment HD after contrast. The plan was
changed from exploration to non-operative management, and the patients were prepared for single-stage
surgery. In one patient, the diagnosis was changed from intestinal obstruction to small left colon syndrome
and the patient was managed non-operatively.
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Number of ) ) ) )
) Pre-contrast diagnosis Plan Post-contrast diagnosis Post-contrast plan
patients
Non-specific intestinal . .
8 . Exploratory laparotomy Meconium lleus Conservative management
obstruction
. . Exploratory laparotomy + . . Sigmoid loop colostomy +
6 Hirschsprung's disease . Short segment Hirschsprung's disease X
biopsy biopsy
i i . . Sigmoid loop colostomy +
7 Intestinal obstruction Exploratory laparotomy Short segment Hirschsprung's disease f
iopsy
1 Intestinal obstruction Exploratory laparotomy Small left colon syndrome Conservative management
4 Intestinal atresia Exploratory laparotomy lleal atresia Exploratory laparotomy
) i . i Exploratory laparotomy +
3 Hirschsprung's disease Exploratory laparotomy Long segment Hirschsprung's disease bi
iopsy
i . Complicated meconium ileus +
1 Intestinal obstruction Exploratory laparotomy Exploratory laparotomy

meconium cyst

TABLE 1: Patients in whom the post-contrast diagnosis was correct (n = 30).

Overall, contrast enema’s diagnosis was matched with 30/34 (88.2%) cases following reference standard
diagnosis. In four cases, our diagnosis on the basis of contrast enema was wrong and the management plan
based on post-contrast diagnosis was not successful. Table 2 shows the details of these four patients in
whom the diagnosis on the basis of contrast enema was proven wrong. In one of the patients, a post-
contrast diagnosis of meconium ileus was made but it turned out to be a case of ileal atresia. In the second
patient, a post-contrast diagnosis of meconium ileus was made but it turned out to be a ruptured meconium
cyst. In the third patient, a post-contrast diagnosis of Hirschsprung's disease was made but it turned out to
be ascending colon atresia. In the fourth patient, a post-contrast diagnosis of Hirschsprung's disease was
made and it turned out to be necrotizing enterocolitis. Table 5 shows the sensitivity, specificity, PPV, and
NPV of contrast enema with respect to standard reference diagnosis. Sensitivity, specificity, PPV, and NPV
of Hirschsprung’s disease were found to be 93.3%, 50%, 87.5%, and 66.7%, while these were 84.6%, 66.7%,

91.7%, and 50.0%, respectively, for meconium ileus.

Number of Post-contrast Outcome of the Surgical management  Final diagnosis after
) ) ) Management plan
patients diagnosis management plan done surgery
. Conservative . .
1 Meconium ileus Failed Exploratory laparotomy lleal atresia
management
. Conservative . .
1 Meconium ileus Failed Exploratory laparotomy  Ruptured meconium cyst
management
Hirschsprung's Conservative . . .
1 . Failed Exploratory laparotomy  Ascending colon atresia
disease management
Hirschsprung's Conservative . » .
1 . Failed Exploratory laparotomy  Necrotizing enterocolitis
disease management

TABLE 2: Details of patients in whom the post-contrast diagnosis was wrong (n = 4).
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Diagnosis Sensitivity Specificity Positive predictive value Negative predictive value
Hirschsprung's disease 93.3% 50% 87.5% 66.7%
Meconium ileus 84.6% 66.7% 91.7% 50.0%

TABLE 3: Sensitivity, specificity, positive predictive value, and negative predictive value of
contrast enema with respect to standard reference diagnosis.

Discussion

In our study, we evaluated the diagnostic performance of CE across a range of diagnoses that are usually
encountered in neonates. Not many studies in the past have been done to elaborate the diagnostic
effectiveness of CE aiming diagnosis of lower intestinal obstruction among neonates. It can be clinically
difficult to distinguish small left colon syndrome from a completely unrelated meconium ileus. Traditional
radiographic studies reveal distal bowel obstruction [11-13].

We found that CE diagnosis matched with 88.2% of cases following reference standard diagnosis. Findings of
HD on a contrast enema study include an abnormal recto-sigmoid ratio < 1 and a transition zone of colonic
narrowing [14]. The level of the transition zone can help to plan management. In this study, sensitivity,
specificity, PPV, and NPV of CE for meconium ileus were noted to be 84.6%, 66.7%, 91.7%, and 50.0%,
respectively. The literature has reported sensitivity and specificity of contrast enema in ileus diagnosis

as 89.2% and 96.6% [15]. The researchers have reported HD to be the most common cause of intestinal
obstruction in neonates and it was reiterated in the present research as well [16]. We found good sensitivity
(93.3%) and PPV rates (87.5%) of CE in HD, which has been described by other researchers as well. In their
study, De Lorijn et al. revealed sensitivity rates of rectal suction biopsy, anorectal manometry, and CE
among HD cases to be 93%, 83%, and 76%, respectively, whereas specificity rates of rectal suction biopsy,
anorectal manometry, and contrast exam were noted to be 100%, 93%, and 97%, respectively. Overall, De
Lorijn et al. found no statistically significant difference in sensitivity and specificity rates among different
diagnostic modalities in cases of HD [17].

Limitations of the study

Our study had some limitations as well. As this was a single-center study conducted on relatively small
sample size, our findings cannot be generalized. The diagnosis of small left colon syndrome is primarily an
imaging diagnosis and complicated by the original interpretation, which may affect the reference standard
diagnosis. The radiologists were blinded to clinical information and interpretation was made primarily on
the imaging appearance, while some of the clinical information is usually known prior to the exam.

Conclusions

The diagnostic efficacy of contrast enema was found to be good in neonates with lower intestinal
obstruction. The spectrum of intestinal obstruction among neonates shows diversity, while CE seems to play
a major role in the identification and remodeling of the diagnostic plan in a major proportion of cases.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Institutional Ethical
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University of Child Health Sciences, Lahore, Pakistan was acquired. Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References

1. Vargas MG, Miguel-Sardaneta ML, Rosas-Téllez M, Pereira-Reyes D, Justo-Janeiro JM: Neonatal intestinal
obstruction syndrome. Pediatr Ann. 2018, 47:e220-5. 10.3928/19382359-20180425-02

2. Saha AK, Ali MB, Biswas SK, Sharif HM, Azim A: Neonatal intestinal obstruction: patterns, problems and
outcome. Bang Med ] (Khulna). 2012, 45:6-10. 10.3329/bmjk.v45i1-2.13638

2022 Manzoor et al. Cureus 14(3): e23458. DOI 10.7759/cureus.23458 40f5


https://dx.doi.org/10.3928/19382359-20180425-02
https://dx.doi.org/10.3928/19382359-20180425-02
https://dx.doi.org/10.3329/bmjk.v45i1-2.13638
https://dx.doi.org/10.3329/bmjk.v45i1-2.13638

Cureus

16.

17.

Ezomike UO, Ekenze SO, Amah CC: Outcomes of surgical management of intestinal atresias . Niger ] Clin
Pract. 2014, 17:479-83. 10.4103/1119-3077.134045

Sathe M, Houwen R: Meconium ileus in cystic fibrosis. | Cyst Fibros. 2017, 16:532-9.
10.1016/j.jcf.2017.06.007

Frongia G, Giinther P, Schenk JP, Strube K, Kessler M, Mehrabi A, Romero P: Contrast enema for
Hirschsprung disease investigation: diagnostic accuracy and validity for subsequent diagnostic and surgical
planning. Eur | Pediatr Surg. 2016, 26:207-14. 10.1055/s-0035-1546755

Baad M, Delgado ], Dayneka JS, Anupindi SA, Reid JR: Diagnostic performance and role of the contrast
enema for low intestinal obstruction in neonates. Pediatr Surg Int. 2020, 36:1093-101. 10.1007/s00383-020-
04701-4

Blackman SM, Deering-Brose R, McWilliams R, et al.: Relative contribution of genetic and nongenetic
modifiers to intestinal obstruction in cystic fibrosis. Gastroenterology. 2006, 131:1030-9.
10.1053/j.gastro.2006.07.016

Mornet E, Simon-Bouy B, Serre JL, et al.: Genetic differences between cystic fibrosis with and without
meconium ileus. Lancet. 1988, 331:376-8. 10.1016/s0140-6736(88)91180-4

De La Torre L, Langer JC: Transanal endorectal pull-through for Hirschsprung disease: technique,
controversies, pearls, pitfalls, and an organized approach to the management of postoperative obstructive
symptoms. Semin Pediatr Surg. 2010, 19:96-106. 10.1053/j.sempedsurg.2009.11.016

Somme S, Langer JC: Primary versus staged pull-through for the treatment of Hirschsprung disease . Semin
Pediatr Surg. 2004, 13:249-55. 10.1053/j.sempedsurg.2004.10.012

Prasad GR, Aziz A: Abdominal plain radiograph in neonatal intestinal obstruction . ] Neonatal Surg. 2017,
6:6. 10.21699/jns.v6i1.483

Yan ], Sun ], Wu R, Tan SS, Chen Y, Peng Y, Chen Y: Barium enema findings in total colonic aganglionosis: a
single-center, retrospective study. BMC Pediatr. 2020, 20:499. 10.1186/s12887-020-02403-3

Maxfield CM, Bartz BH, Shaffer JL: A pattern-based approach to bowel obstruction in the newborn . Pediatr
Radiol. 2013, 43:318-29. 10.1007/s00247-012-2573-1

Juang D, Snyder CL: Neonatal bowel obstruction. Surg Clin North Am. 2012, 92:685-711.
10.1016/j.suc.2012.03.008

Ruf G, Mappes HJ, Kohlberger E, Schoffel U, Baumgartner U, Keller H, Blum U: The value of colon contrast
enema in ileus diagnosis. (Article in German). Zentralbl Chir. 1993, 118:401-5.

Peyvasteh M, Askarpour S, Ostadian N, Moghimi MR, Javaherizadeh H: Diagnostic accuracy of barium
enema findings in Hirschsprung’s disease. Arq Bras Cir Dig. 2016, 29:155-8. 10.1590/0102-
6720201600030007

De Lorijn F, Reitsma B, Voskuijl WP, et al.: Diagnosis of Hirschsprung's disease: a prospective, comparative
accuracy study of common tests. | Pediatr. 2005, 146:787-92. 10.1016/j.jpeds.2005.01.044

2022 Manzoor et al. Cureus 14(3): €23458. DOI 10.7759/cureus.23458

50f5


https://dx.doi.org/10.4103/1119-3077.134045
https://dx.doi.org/10.4103/1119-3077.134045
https://dx.doi.org/10.1016/j.jcf.2017.06.007
https://dx.doi.org/10.1016/j.jcf.2017.06.007
https://dx.doi.org/10.1055/s-0035-1546755
https://dx.doi.org/10.1055/s-0035-1546755
https://dx.doi.org/10.1007/s00383-020-04701-4
https://dx.doi.org/10.1007/s00383-020-04701-4
https://dx.doi.org/10.1053/j.gastro.2006.07.016
https://dx.doi.org/10.1053/j.gastro.2006.07.016
https://dx.doi.org/10.1016/s0140-6736(88)91180-4
https://dx.doi.org/10.1016/s0140-6736(88)91180-4
https://dx.doi.org/10.1053/j.sempedsurg.2009.11.016
https://dx.doi.org/10.1053/j.sempedsurg.2009.11.016
https://dx.doi.org/10.1053/j.sempedsurg.2004.10.012
https://dx.doi.org/10.1053/j.sempedsurg.2004.10.012
https://dx.doi.org/10.21699/jns.v6i1.483
https://dx.doi.org/10.21699/jns.v6i1.483
https://dx.doi.org/10.1186/s12887-020-02403-3
https://dx.doi.org/10.1186/s12887-020-02403-3
https://dx.doi.org/10.1007/s00247-012-2573-1
https://dx.doi.org/10.1007/s00247-012-2573-1
https://dx.doi.org/10.1016/j.suc.2012.03.008
https://dx.doi.org/10.1016/j.suc.2012.03.008
https://pubmed.ncbi.nlm.nih.gov/8372521/
https://dx.doi.org/10.1590/0102-6720201600030007
https://dx.doi.org/10.1590/0102-6720201600030007
https://dx.doi.org/10.1016/j.jpeds.2005.01.044
https://dx.doi.org/10.1016/j.jpeds.2005.01.044

	Contrast Enema: Solving Diagnostic Dilemmas in Neonates With Lower Intestinal Obstruction
	Abstract
	Background
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design, place, and duration of the study
	Inclusion and exclusion criteria
	Data collection
	Statistical analysis

	Results
	TABLE 1: Patients in whom the post-contrast diagnosis was correct (n = 30).
	TABLE 2: Details of patients in whom the post-contrast diagnosis was wrong (n = 4).
	TABLE 3: Sensitivity, specificity, positive predictive value, and negative predictive value of contrast enema with respect to standard reference diagnosis.

	Discussion
	Limitations of the study

	Conclusions
	Additional Information
	Disclosures

	References


