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Abstract
Background: An ostomy seems a safe alternative in neonates with an acute abdo-
men when immediate restoration of bowel continuity is deemed undesirable. Faced 
with several complications in our center, and the feeling we are not the only center 
with these complications, we decided to assess the rate and type of complications 
after both ostomy creation and closure. 
Methods: All data regarding neonates (< 30 days of age) who underwent a  lapa-
rotomy for a suspected abdominal emergency in the period 2000–2010 were retro-
spectively analysed. These data included demographics such as gender, gestational 
age and birth weight. Disease aetiology was defined and various features of the 
enterostomy were analysed. These features included type, location, time to take 
down, and complications and mortality directly related to both creation and clo-
sure of the ostomy.
Results: A total of 155 patients who underwent a  laparotomy for suspect acute 
abdomen were identified. Median gestational age was 33 weeks (range 25–40) and 
median birth weight was 1926 gram (range 560–4380). Median age at laparotomy 
was 8  days (range 0–30). In 23 patients (23/67: 34%) ostomy-related complica-
tions occurred. Most frequent were high output ostomy (n = 10) and necrosis of 
the enterostomy (n = 7). Eleven patients died before ostomy closure could occur. 
In 53 patients the ostomy was closed after a median of 107 days (range 4–299). 
After ostomy closure, complications occurred in  13 cases (13/53: 25%). Seven 
patients (7/53: 13%) needed another reoperation because of anastomotic leakage 
(n = 4), adhesions (n = 2) or incisional hernia (n = 1). There was no closure-related 
mortality.
Conclusion: Although creating a  temporary ostomy in  newborns is prefer-
able in certain situations, there is a considerable occurrence of complications and 
reoperations.
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Introduction
The term ‘acute abdomen’ is used for a group of abdominal symptoms which dete-
riorate rapidly and therefore require immediate treatment.1 Several clinical con-
ditions are associated with an acute abdomen in neonates, including necrotizing 
enterocolitis (NEC), spontaneous intestinal perforation (SIP), intestinal atresia and 
malrotation with or without volvulus.2 These clinical conditions are challenging for 
both neonatologists and surgeons, regarding both diagnosis and treatment.2 

The choice of surgical management (e.g. enterostomy or primary anastomo-
sis) in neonates with an acute abdomen varies according to the specific per-oper-
ative circumstances and the surgeon’s preference.3 Creating a  temporary ostomy 
seems a safe alternative when immediate restoration of bowel continuity is deemed 
undesirable. Questionable bowel viability, severe systemic illness and abdominal 
contamination can all be considered indications for the creation of an ostomy. 

A major advantage of an ostomy is the fact that it allows for a critical distal 
(intestinal) area to heal, or inflammation to recover.4 Creating an ostomy there-
fore preserves bowel length. Other advantages are less time to perform the surgical 
procedure and the fact that anastomotic leakage cannot occur. However, these vul-
nerable patients are at risk of stoma-related complications, such as necrosis, pro-
laps and excessive loss of fluid and electrolytes.5 Since the latter is associated with 
delayed patient growth and development, a well-timed ostomy closure is desirable.6 
Literature on  this subject is scarce and there is no real consensus regarding the 
timing of ostomy closure.6

Although it is well known from the adult literature that both creating and 
closing an ostomy is associated with significant morbidity and mortality, as yet little 
is known about the risks involved with a temporary enterostomy in the neonatal 
patient.4,5 Therefore the aim of this study was to assess the rate and type of compli-
cations after ostomy creation and closure in neonates undergoing laparotomy for 
a suspected abdominal emergency. 

Patients and methods
We performed a retrospective analysis of all neonates (< 30 days of age) who under-
went a laparotomy for a suspected abdominal emergency in the period 2000–2010. 
Most common indications for laparotomy were NEC, SIP and intestinal atre-
sia. Patients with abdominal wall defects, anorectal malformations and/or 
Hirschsprung’s disease were excluded from this study. 

Main outcome parameters were type of ostomy-related complications, need 
for reoperation and overall mortality.  All of the complications were diagnosed by 
a paediatric surgeon using the following definitions: high output (> 50ml/kg stomal 
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output a day), necrosis (an avital ostomy), obstruction (due to anatomical problems 
e.g. on the fascia level), adhesions (adhesions diagnosed during reoperation), faecal 
impaction (obstruction due to faeces instead of anatomical problems), retraction 
(retraction of the ostomy below the level of the skin so that management became 
impossible), parastomal dermatitis (inflammation of the skin around the ostomy 
which required treatment), surgical site infection (using the 1992 CDC definition),7 
paralytic ileus (absence of bowel movements for > 5 days postoperatively). 

All patients were operated by or under close supervision of one of seven 
consultant paediatric surgeons. All patients underwent a transverse upper abdomi-
nal laparotomy. Ostomies were created either laterally in  the laparotomy wound 
or between the umbilicus and the spina iliaca anterior superior through the rectus 
fascia.  This depended on the preference of the operating surgeon and peroperative 
clinical condition of the patient. In all cases the ostomy was sutured to the rectus 
fascia or fixated intra-peritoneally to prevent prolapse and retraction. In (almost) 
all cases the distal intestinal limb was used to create a mucous fistula situated as 
nearby the ostomy as possible. Postoperative stoma refeeding, whereby stoma efflu-
ent is re-infused into the mucous fistula, was started as soon as possible. 

In our center, restoration of bowel continuity is performed approximately 
three months after the initial operation to ensure adequate patient growth, fur-
ther developing and maturing of the bowel and diminished intraperitoneal adhe-
sions. All continuity restorations were realised by end-to-end anastomoses with 
absorbable sutures.

All statistical analyses were performed using the Statistical Package for the 
SPSS 22.0 software for Windows (IBM SPSS Statistics 22, IBM Corp., Armonk, 
New York, USA). Two-sided P values less than .05 were considered statistically 
significant. For categorical variables the Χ2-test was used, for continuous variables 
Student’s t-test or Mann Whitney U test was used, as appropriate.

Results
One hundred fifty-five patients underwent a laparotomy for suspected abdominal 
emergency within 30 days after birth. An ostomy was created in 67 patients (67/155: 
43%). There were 38 boys, 29 girls, with a median gestational age of 33 weeks (range 
25–40). The median age at laparotomy was 8 days (range 0–30) (Table 1). Indications 
for surgery were NEC (n = 38), SIP (n = 11), intestinal atresia (n = 9), intestinal 
obstruction (n = 5) or volvulus (n = 4) (Table 2). There were 8 jejuno-, 49 ileo-, and 
10 colostomies created. In 94% of cases a mucous fistula was also constructed. 
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Table 1. Patient characteristics (N = 67) expressed in median and range.
Gender M:F 38:29

Median gestational age (weeks) 33 (25–40)

Median weight at surgery (grams) 1926 (560–4380)

Median age at surgery (days) 8 (0–30)

Table 2. Indications for surgical intervention (N = 67)
Indication n

Necrotizing enterocolitis 38 (57%)

Spontaneous Intestinal Perforation 11 (16%)

Intestinal atresia 9 (13%)

Intestinal obstruction 5 (8%)

Volvulus 4 (6%)

Twenty-three patients (23/67: 34%) developed 34 ostomy-related complication, 
with a  maximum of two complications in  one patient. Most frequent were high 
output ostomy (n = 10), and necrosis of the enterostomy (n = 7) (Table 3). There 
were no parastomal hernias. In 6 of the 10 high output ostomy cases, the patient 
suffered simultaneously another complication (necrosis, obstruction, faecal impac-
tion, perforation (all n = 1) or prolapse (n = 2)). Nine patients (9/67: 13%) needed 
a reoperation because of necrosis (n = 5), obstruction (n = 2), retraction, and faecal 
impaction. There was no relation between underlying clinical condition or type of 
ostomy on the one hand and type or rate of complications on the other hand, with 
the obvious exception of high output stomata being more proximal. Preterm infants 
suffered complications in 42% of the cases vs. 19% of the term patients (P = .096).

Eleven patients died before ostomy closure could occur. These patients 
died due to extensive necrosis (n = 4), multiple organ failure (n = 4) or high output 
ostomy leading to incontrollable fluid and electrolyte losses (n = 3). 

Ostomy closure was performed in 53 cases, after median 107 days (range 
4–299). In 15 patients (15/53: 28%) closure was performed within 3 months. In this 
group early closure was necessary due to the abovementioned ostomy-related com-
plications in 7 patients (7/15: 47%). Early closure in the remaining 8 patients was 
possible due to a very good state of health with good growth and development of 
the patient.  

After continuity restoration complications occurred in 13 children (13/53: 
25%). Six were minor, such as wound infection (n = 5) and paralytic ileus (n = 1), 
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which could all be managed conservatively. Seven patients (7/53: 13%) needed 
another reoperation because of anastomotic leakage (n = 4), adhesions (n = 2) or 
incisional hernia (n = 1) (Table 4). There was no difference in  complication rate 
between early and late closure of the ostomy. There was no closure-related mortality.

Table 3. Ostomy-related complications (n = 34) in 23 patients
Complication n

High output ostomy 10 (29%)

Necrosis 7 (20%)

Prolaps 4 (12%

Perforation 4 (12%)

Parastomal dermatitis 4 (12%)

Obstruction 3 (9%)

Retraction 2 (6%)

Total 34 (100%)

Table 4. Complications related to ostomy closure (n = 13)
Complication n

Anastomotic leakage 4 (7%)

Adhesions 2 (4%)

Incisional hernia 1 (2%)

Surgical site infection 5 (10%)

Paralytic ileus 1 (2%)

Total 13 (13/53: 25%)

Discussion
An ostomy is often created to avoid an anastomosis (and thus the risk for anasto-
motic dehiscence) or to divert stool from a distal area of concern which is thus 
allowed to heal.4 Questionable bowel viability, severe systemic illness, a very large 
difference in diameter between proximal and distal ends or abdominal contamina-
tion can all be considered indications for the creation of an ostomy. 

The present series describes a  retrospective cohort of neonates in whom an 
ostomy was created for acute abdominal disease. Both creation and take down of the 
ostomy were associated with substantial complication rates: 34% and 25% respectively.
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This study was undertaken based upon the clinical suspicion of relatively high 
complication rates. The evidence mentioned in the international literature on this 
subject is limited, especially regarding pediatric series. However, abovementioned 
results are comparable to data found in the literature.4,5,8 

In the present study the most frequently seen complications after construc-
tion of the ostomy were high output ostomy (10/67: 15%), and necrosis (7/67: 10%) 
of the ostomy. 

Although the high output ostomy is not a complication of the ostomy per 
se, this problem does not occur when a primary anastomosis is created. Despite 
the fact that in almost all of our patients (94%) mucous fistula refeeding was post-
operatively started as soon as possible, some severe cases of high output ostomy 
required early ostomy closure. Furthermore, three patients died as a result of the 
massive fluid and electrolyte losses before closure could even occur. Therefore, 
a high output ostomy is one of the most cumbersome consequences of  creating an 
ostomy. Although we are not able to show a statistically significant relation between 
the high output ostomy and the simultaneous occurrence of other complications, 
we saw a remarkably high number (6 / 10 cases) of high output combined to other 
ostomy related problems. High losses of fluids, electrolytes and nutrition via the 
ostomy could result in malnutrition and a worsening of the child’s clinical condi-
tion, causing an increased risk of further complications.

The incidence of the high output, necrosis and prolaps complications men-
tioned in international literature varies between 1–7%, 8–38% and 3–6% respectively, 
although data are scarce.1,5 The occurrence of complications could be explained by 
the fact that especially in neonates bowel diameter is limited, the abdominal muscle 
wall and skin are thin with limited amount of subcutaneous fat, and tissue integrity 
is (relatively) poor. Even more specifically regarding patients with acute abdominal 
disease, systemic effects of the disease and questionable bowel viability can also 
negatively influence the postoperative healing of the ostomy.5 

Although in  our study no statistically significant relation was found 
between gestational age and rate of complications, a trend towards more compli-
cations in premature infants seemed to exist. This is in line with the observation 
of Hofman et al.9 In some hospitals creation of an ostomy is avoided in very low 
birth weight children (i.e. birth weight < 1000 grams) as they might be even more 
prone to complications.10 

In general, in  present study restoration of bowel continuity was per-
formed at least three months after the initial operation to ensure adequate gain 
of body weight, optimize bowel maturity and minimize intra-abdominal adhe-
sions. To improve bowel adaptation of the distal loop and to prevent excessive 
fluid and electrolyte losses (especially in case of a proximal ostomy), mucous 
fistula refeeding was postoperatively started as soon as possible. As mentioned 
above, earlier ostomy closure was the treatment of choice in some severe cases 
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of high output ostomy. On the other hand, early closure (within three months) 
was possible in some patients who reached a very good state of health including 
associated growth and development. 

Patients in whom the ostomy was closed after a prolonged period may have 
different courses of disease or different comorbidities when compared to those 
in whom the ostomy could be closed earlier. However, as the main purpose of this 
paper was to describe the overall complication rate of ostomy creation in patients 
with NEC, we have included all patients with ostomies, regardless whether they 
have been closed or the time until closure.

In present study the anastomotic leakage rate after ostomy closure was 7%. 
Since these patients were thought to be in good clinical condition at  the time of 
restoration of continuity, no clear explanation for this complication could be found. 
In recent series the complication rate related to intestinal anastomosis (including 
anastomotic dehiscence) after ostomy closure was as high as 53%.11 In present series 
the number of patients with anastomotic leakage was too small to perform a proper 
analysis of this problem.

A few studies have previously reported on their experiences with primary 
anastomosis versus ostomy. We chose to evaluate only the type and rate of ostomy 
related complications, instead of comparing these results to anastomosis related 
complications. We think these groups are not as comparable as some authors 
assume, since patient characteristics (illness severity, operation indication, etc.) can 
differ significantly between these two groups. 

Griffiths et al. observed that a primary anastomosis in neonates treated for 
NEC is associated with a shorter hospital stay, a shorter period of total parenteral 
feeding (and therefore shorter time to full enteral feeding), when compared to 
patients in whom an ostomy was created. Furthermore, they found a complication 
rate of 17% in the anastomosis group versus 60% in the ostomy group.12 They con-
cluded therefore that–if bowel ends are viable–a primary anastomosis should be the 
treatment of choice in neonates with NEC. 

Hofman et al. described a group of 63 neonates with NEC who underwent 
resection in combination with primary anastomosis or enterostomy. Both morbid-
ity and mortality were not significantly different, despite the lower gestational age 
and lower birth weight in the anastomosis group.9 Time to full enteral feeding and 
postoperative weight gain were also similar in both groups. Although primary hos-
pital stay was significantly prolonged in the ostomy group, no apparent explanation 
was provided by the authors. Although these authors conclude the same as we did 
in present study, they did not mention whether patients in both groups (ostomy vs. 
anastomosis) were suffering to the same severity of illness. Describing severity of 
illness is difficult in retrospective papers. Therefore it may very well be that patient 
characteristics and severity of illness were not similar in the previously mentioned 
papers. This may have led to bias towards favouring a primary anastomosis.
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However, comparable data have been presented in children with jejunoileal 
atresia (Schurink, abstract EUPSA 2010). These data presented similar complica-
tion rates between patients with a  temporary ostomy and those in  whom a  pri-
mary anastomosis was performed. Time to full enteral feeding and postoperative 
weight gain were also similar. Furthermore, the patient characteristics in this study 
were similar in the ostomy and the primary anastomosis group.  This suggests that 
in neonates with jejunoileal atresia a primary anastomosis seems favourable. But 
again, severity of illness is difficult to measure and a certain level of bias cannot be 
excluded in retrospective studies.

O’Connor et al. reported a  high incidence of (ostomy-related) complica-
tions (68%) in neonates treated for NEC as well.13 Based on those findings, Pierro 
emphasizes the need for alternative treatment strategies to avoid ostomy-related 
complications and the need for repetitive surgery.14 He advises to perform an 
ostomy only if a primary anastomosis is not achievable. Furthermore, restoration of 
bowel continuity subjects the infant to additional bowel loss, renewed exposure to 
anesthesia and surgical stress. Ta et al. found an association between the presence 
of an enterostomy and significantly worse scores in neurodevelopmental outcomes 
compared to children with a primary anastomosis.15 

We realise that the retrospective nature and the relatively small number of 
patients cause obvious limitations to our study. This sadly enough holds true for 
most of the literature regarding this subject, which is of the utmost importance 
for paediatric surgeons having to make a well-informed decision during surgery 
for acute abdominal disease in neonates. Our study suggests that the concept of 
primary anastomosis in patients with an acute abdomen (e.g. NEC) is -whenever 
possible- a  mode op treatment that should be seriously considered. Performing 
a  multi-center, randomised trial comparing ostomy versus primary anastomosis 
will be the only option to provide a more definite answer to this question. 

Conclusion
In neonates presenting with acute abdominal disease treated by laparotomy, the 
creation of a (temporary) enterostomy leads to substantial ostomy-related compli-
cations. This holds true especially for (very) low birth weight children. A random-
ized trial comparing ostomy with primary anastomosis seems in  high demand. 
Until the results of such a trial become available, our preferred method is to per-
form a primary anastomosis unless per operative conditions dictate otherwise.
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