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Abstract

Background: Advancements in perinatal care have increased the survival rates of low birth weight
(LBW) infants, leading to a rise in abdominal operations, notably for conditions like necrotizing
enterocolitis (NEC) and spontaneous intestinal perforation (SIP). Ileostomies are common in
newborns with surgical abdominal emergencies, yet a research gap exists in understanding causes,
timing, and outcomes, especially neurological, following bowel obstruction in this population.
Methods: A 15-year observational study at a tertiary care multispecialty hospital investigated 65
infants undergoing ileostomy. Variables included indications, gestational age, age at ileostomy,
weight, closure timing, and outcomes. Exclusions comprised newborns with birth asphyxia,
congenital malformations, and identified neurological deficit causes. Ethics clearance was obtained,
and statistical analysis involved SPSS version 16.

Results: Total 65 babies underwent ileostomy from July 2006 to July 2021.Males were 48(73.8%)
and females were 17(26.2). The most common indication for ileostomy was NEC (55.4%). Mean
gestational age was 33weeks(+4 weeks SD), and mean age at ileostomy was 16 days.Mean weight at
Ileostomy was 2.04 Kg(+0.96Kg). Outcomes showed 69.2% recovery, 20% mortality, 7.7% left
against advice, and 6.1% transferred. Of those recovered, 33.8% experienced post-ileostomy
complications which included conjugated hyperbiliribinemia, failure to thrive, prolapse, adhesions,
wound dehiscence,etc. One-year neurological follow-up in 38 patients revealed 35 with normal
development.

Conclusion:This comprehensive study sheds light on the complex landscape of neonates undergoing
ileostomy, emphasizing the prominence of NEC and the impact of gestational age on outcomes. The
positive neurological outcomes at one year underscore the need for continued monitoring in this
vulnerable population. While promising, the study advocates for extended follow-ups and further
exploration of long-term outcomes to refine perinatal management strategies.

Introduction: Advancements in perinatal care have significantly bolstered the survival rates of low
birth weight (LBW) infants, resulting in a notable increase in abdominal operations. This surge is
primarily attributed to the heightened prevalence of acute abdomen conditions like necrotizing
enterocolitis (NEC) and spontaneous intestinal perforation (SIP) in these vulnerable infants!-2. The
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management approach for acute abdomen cases varies, considering factors such as the underlying
cause, disease severity, and overall patient condition. While some cases may be treated conservatively,
others may necessitate surgical options like primary closure, primary anastomosis, enterostomy with
or without intestinal resection, and peritoneal drainage. Amid ongoing debates on optimal treatment,
enterostomy stands out as a generally safe option for LBW patients confronting acute abdomen
issues’®.

Ileostomies, involving the creation of a surgical opening on the skin's surface by bringing out the end
or loop of the small intestine (ileum), are frequently performed on newborns facing surgical abdominal
emergencies. This strategy provides bowel rest until physiological recovery occurs’. The two major
groups requiring ileostomies are preterm infants with NEC® and term infants with various surgical
conditions’. Despite the procedure being common in sick newborns, often involving substantial gut
resection, there is a research gap in understanding the causes, timing, and outcomes of ileostomy
procedures in newborns with bowel obstruction especially in Indian literature. Additionally, a dearth
of research on neurological outcomes one year post-ileostomy underscores the need for a focused
study to enhance our understanding and guide optimal perinatal management strategies for this
vulnerable population. The proposed study aims to assess causes, gestational age, weight at ileostomy,
closure timing, outcomes, complications, and neurological assessments at one year of age in newborns
requiring ileostomy due to post-birth bowel obstruction.

Materials and Methods: Assessing Ileostomies in newborn in the span of 15-year period from July
2006 to June 2021, this research was carried out at a tertiary care multispecialty hospital, utilizing a
hospital-based observational design. The study encompassed both inborn and out-born infants who
required ileostomy after birth, neonatal care was provided according to established hospital protocols.
The study excluded newborns with birth asphyxia, life-threatening congenital malformations, and
identified causes for neurological deficits. Institutional Ethics Committee clearance was obtained to
ensure ethical standards. The variables examined included indications for ileostomy, gestational age
at birth, day of life when ileostomy was performed, weight at the time of ileostomy, age at ileostomy
closure, and outcomes categorized as recovery, death, leaving against medical advice, or transfer to
another hospital. A dedicated one-year follow-up was done in 38 patients undergoing ileostomy to
assess their neurological status, neurological well-being was determined by assessing appropriate
developmental milestones, the absence of motor or sensory impairments, and the absence of
neurological abnormalities identified through clinical examination. The statistical analysis involved
tabulating data and using SPSS version 16, with the Shapiro-Wilk test for assessing normal
distribution in continuous variables, mean for normally distributed data, and median for skewed data.

Results

Patient Demographics:

A total of 65 infants underwent ileostomy from July 2006 to July 2021 in a tertiary care multispecialty
hospital. Of these, 48 (73.8%) were males, and 17 (26.2%) were females.

Indications for Ileostomy:

The most prevalent cause of ileostomy was necrotizing enterocolitis (55.4%, n=36), followed by
Hirschprung disease (18.5%, n=12), and ileal atresia (7.7%, n=5). Other causes included spontaneous
intestinal perforation (4.6%, n=3), volvulus (3.1%, n=2), gut of prematurity (3.1%, n=2), exomphalus
minor with small bowel obstruction (1.5%, n=1), and meconium ileus (3.1%, n=2).

Gestational Age Distribution:

The mean gestational age at birth was 33 weeks (¥4 weeks SD), with the lowest at 26 weeks and the
highest at 39 weeks.

Age of Ileostomy:

The mean age of ileostomy was 16 days. Lowest age at which ileostomy was done was 2 days and
highest age was 77 days. Majority of the babies had ileostomy in the first week of life (43%, n=28)
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followed by ileostomy in 2 week and 4 week of life ( 22% and 17% babies respectively).In 7 babies,
ileostomy was done in 3 week of life th while in 5 babies ileostomy was done in 4 week of birth.
Weight at [leostomy:

The mean weight at ileostomy was 2.04 Kg (£0.96Kg), ranging from 580 grams to 3.8 Kg.
Outcome:

Out of the 65 ileostomies, 69.2% (n=45) resulted in recovery and discharge, 20% (n=11) in death,
7.7% (n=5) in leaving against medical advice, and 6.1% (n=4) in transfer to other hospitals.

Clinical Profile of Babies That Expired:

The majority of the deceased infants were extremely premature (73%) with extremely low birth
weight (55%), and the leading cause of ileostomy in these cases was necrotizing enterocolitis (73%).
Most infants had additional complications such as sepsis and respiratory distress syndrome.
Ileostomy Closure and Complications:

Among the 45 recovered babies, 38 returned for ileostomy closure. The mean age at ileostomy closure
was 4 months 4 days (2 months 18 days SD). Lowest age at which Ileostomy closure was done was
12 days and highest age was 13 months 12 days. Post-operative complications were observed in 33.8%
of cases, including conjugated hyperbilirubinemia, failure to thrive, prolapse, adhesions, wound
dehiscence, ileostomy site hernia, large volume ileostomy loss, diarrhea, metabolic acidosis, and short
bowel syndrome.

Neurological assessment one year post ileostomy : Thirty eight were followed up for one year post
ileostomy, out of this 35 demonstrated neurological normalcy in alignment with age-appropriate
developmental milestones.

Discussion

In our investigation spanning 15 years (July 2006 to July 2021), 65 infants underwent ileostomy, with
a notable male preponderance (73.8%). This aligns with findings by Hee Yang et al.!!, reporting 67%
males and 33% females. Conversely, F. Ferrara et al.”observed a more balanced gender distribution of
42% males and 58% females among 33 infants with ileostomy. A study by Simon Kargl et al.!”
demonstrated a 1:1 gender ratio.

The predominant indication for ileostomy in our study was necrotizing enterocolitis (55.4%), followed
by Hirschprung disease (18.5%) and ileal atresia (7.7%). Similar patterns were observed in studies by
Ferrara et al.’, Hee Yang et al.!!, and Simon Kargl et al.!’, emphasizing the recurrent association of
necrotizing enterocolitis with ileostomy.

Examining gestational age, our study showed a mean of 33 weeks, contrasting with Simon Kargl et
al.'s finding of 25 weeks'’. Rajendran Ramaswamy et al.!? noted a broader gestational range (22 to 37
weeks). Mean postnatal age for ileostomy in our study was 16 days, aligning with findings by Simon
Kargl et al.'’ and Rajendran Ramaswamy et al.'?, while Hee Yang et al.!! reported a lower mean of 10
days.

Weight at the time of ileostomy in our study averaged 2040 grams, in line with Rajendran Ramaswamy
et al. (mean 1810.5 grams) but higher than Simon Kargl et al.'® and Hee Yang et al.!! studies.
Regarding outcomes, the majority of infants (69.2%) in our study recovered, while 20% died, 7.7%
left against medical advice, and 6.1% were transferred. This aligns with a study by M. Crealey et al.'3,
where 50% of infants were discharged home. For those who left against medical advice, all had
advanced necrotizing enterocolitis, necessitating parental counseling.

The infants who expired were predominantly extremely premature and had extremely low birth
weight, with necrotizing enterocolitis being the leading cause. These infants often presented with
additional complications such as sepsis and respiratory distress syndrome. Similar findings were seen
in other studies which showed that in VLBW infants, postoperative deaths are due to sepsis,
progressive abdominal catastrophes and concomitant diseases of prematurity!#!

Ileostomy closure occurred at a mean age of 4 months and 4 days in our study, similar to Simon Kargl
et al.'s mean of 97 days(Range was 42 to 149 days)'°. Complications post-ileostomy were seen in
33.8% of cases, including hyperbilirubinemia and wound dehiscence, consistent with findings by
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Simon Kargl et al which reported stoma prolapse, prestomal obstruction, stoma retraction, high output
stoma, peristomal skin excoriation, and stomal ischemia as common complications'’.

Thirty eight were followed up for one year post ileostomy, out of this 35 demonstrated neurological
normalcy in alignment with age-appropriate developmental milestones. This positive outcome
suggests that neonates who underwent ileostomy and exhibited normal neurological parameters at
birth continued to progress favorably in their neurological development over the first year of life. The
findings from this one-year follow-up underscore the favorable neurological outcomes in infants with
ileostomy who initially presented with normal neurological profiles. This information contributes
valuable insights to clinicians managing similar cases and emphasizes the importance of continued
monitoring for early detection of any potential neurological issues.

This observational study, encompassing a substantial cohort, provides a comprehensive evaluation of
the short-term course of newborns undergoing ileostomy. Future studies could explore the long-term
outcomes of such infants. While the results are promising, the study acknowledges potential
limitations, including the need for extended follow-up to assess long-term neurological outcomes.
Future research endeavors may explore the impact of specific clinical variables on neurological
development in this population, offering a more nuanced understanding of factors influencing
outcomes.

In conclusion, our 15-year observational study on neonates undergoing ileostomy reveals crucial
insights into this vulnerable population. The preeminence of necrotizing enterocolitis as the primary
indication aligns with existing literature, emphasizing the persistent association between this
condition and ileostomy. Our findings affirm the significance of gestational age, age at ileostomy, and
weight at the time of the procedure in influencing outcomes. The one-year neurological follow-up
underscores the overall favorable outcomes in infants with ileostomy, particularly those with normal
neurological profiles at birth. While encouraging, our study calls for extended follow-ups and further
investigations into long-term outcomes, ensuring a more nuanced understanding for improved
perinatal management strategies.

REFERENCES

1. Moon JY, Hahn WH, Shim KS, Chang JY, Bae CW. Changes of Maternal Age Distribution in
Live Births and Incidence of Low Birth Weight Infants in Advanced Maternal Age Group in
Korea. Korean J Perinatol [Internet]. 2013 Sep 16 [cited 2021 Dec 14];22(1):30—6. Available
from: http://www.koreamed.org/SearchBasic. php?RID=1446995

2. Goldenberg RL, Culhane JF, lams JD, Romero R. Epidemiology and causes of preterm birth.
Lancet (London, England) [Internet]. 2008 Jan 5 [cited 2021 Dec 14];371(9606):75. Available
from: /pmc/articles/PMC7134569/

3. Rees CM, Eaton S, Kiely EM, Wade AM, McHugh K, Pierro A. Peritoneal drainage or laparotomy
for neonatal bowel perforation? A randomized controlled trial. Ann Surg [Internet]. 2008 Jul
[cited 2021 Dec 14];248(1):44-51. Available from: https://pubmed.ncbi.nlm.nih.gov/18580206/

4. Moss RL, Dimmitt RA, Barnhart DC, Sylvester KG, Brown RL, Powell DM, et al. Laparotomy
versus peritoneal drainage for necrotizing enterocolitis and perforation. N Engl J Med [Internet].
2006 May 25 [cited 2021 Dec = 14];354(21):2225-34.  Available  from:
https://pubmed.ncbi.nlm.nih.gov/16723614/

5. Sola JE, Tepas JJ, Koniaris LG. Peritoneal drainage versus laparotomy for necrotizing
enterocolitis and intestinal perforation: a meta-analysis. J Surg Res [Internet]. 2010 Jun 1 [cited
2021 Dec 14];161(1):95-100. Available from: https://pubmed.ncbi.nlm.nih. gov/19691973/

6. Singh M, Owen A, Gull S, Morabito A, Bianchi A. Surgery for intestinal perforation in preterm
neonates: anastomosis vs stoma. J Pediatr Surg [Internet]. 2006 Apr [cited 2021 Dec
14];41(4):725-9. Available from: https://pubmed.ncbi.nlm.nih.gov/16567184/

7. Paradiso VF, Briganti V, Oriolo L, Coletta R, Calisti A. Meconium obstruction in absence of
cystic brosis in low birth weight infants: an emerging challenge from increasing survival. 2011
[cited 2021 Dec 14]; Available from: http://www. ijponline.net/content/37/1/55

Vol. 30 No. 19 (2023): JPTCP (1572-1576) Page | 1575


https://jptcp.com/index.php/jptcp/issue/view/79
https://pubmed.ncbi.nlm.nih.gov/18580206/
https://pubmed.ncbi.nlm.nih.gov/16723614/
https://pubmed.ncbi.nlm.nih.gov/16567184/

Ileostomy In Newborns: A Comprehensive 15-Year Study Investigating Causes, Timing, And Neurological Outcomes

Following Bowel Obstruction

10.

11.

12.

13.

14.

15.

Kliegman RM, Fanaroff AA. Necrotizing Enterocolitis.  http://dx.doi.org/101056/
NEIM198404263101707 [Internet]. 2010 Jan 13 [cited 2021 Dec 14];310(17):1093—-103.
Available from: https://www.nejm.org/doi/full/ 10.1056/ NEJM198404263101707

Ferrara F, Angotti R, Burgio A, Di Maggio G, Molinaro F, Messina M. Ileostomy in extremely
low birth weight and premature neonates. Minerva Pediatr. 2013 Aug;65(4):411-5. PMID:
24051974.

Kargl S, Wagner O, Pumberger W. Ileostomy Complications in Infants less than 1500 grams —
Frequent but Manageable. J Neonatal Surg [Internet]. 2017 Dec 31 [cited 2021 Dec 14];6(1):4.
Available from: /pmc/articles/PMC5224761/

Yang HB, Han JW, Youn JK, Oh C, Kim HY, Jung SE. The Optimal Timing of Enterostomy
Closure in Extremely Low Birth Weight Patients for Acute Abdomen. Sci Reports 2018 81
[Internet]. 2018 Oct 24 [cited 2021 Dec 14];8(1):1-10. Available from:
https://www.nature.com/articles/s41598-018-33351-9

Ramaswamy R, Hegab SM, Mugheri A, Mukattash G. Surgical treatment of necrotizing
enterocolitis: Single-centre experience from Saudi Arabia. Ann Pediatr Surg. 2016;12(2):43—6.
Crealey M, Walsh M, Awadalla S, Murphy JF. Managing newborn ileostomies. Ir Med J. 2014
May;107(5):146-8. PMID: 24908859.

Weber TR, Tracy TF, Silen ML, Powell MA. Enterostomy and its closure in newborns. Arch Surg
[Internet]. 1995 [cited 2021 Dec 15];130(5):534-7. Available from:
https://pubmed.ncbi.nlm.nih.gov/7748093/

Blakely ML, Lally KP, McDonald S, Brown RL, Barnhart DC, Ricketts RR, et al. Postoperative
outcomes of extremely low birth-weight infants with necrotizing enterocolitis or isolated
intestinal perforation: a prospective cohort study by the NICHD Neonatal Research Network.
Ann Surg [Internet]. 2005 Jun [cited 2021 Dec 15];241(6):984-94. Available from:
https://pubmed.ncbi.nlm.nih.gov/15912048/

Vol. 30 No. 19 (2023): JPTCP (1572-1576) Page | 1576


https://jptcp.com/index.php/jptcp/issue/view/79
https://www.nature.com/articles/s41598-018-33351-9
https://pubmed.ncbi.nlm.nih.gov/7748093/
https://pubmed.ncbi.nlm.nih.gov/15912048/



