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Abstract Newborns undergoing surgery for necrotizing

enterocolitis (NEC) often require a stoma. Currently, there

is no consensus regarding the best time for stoma closure

(SC). Our aim was to determine the outcomes of early

versus late closure.

Methods Retrospective analysis of patients who underwent

SC following stoma formation for NEC between Jan 2009

and July 2015 was done. Early (EC) versus late closure

(LC) was defined as less than 10 weeks versus at or after

10 weeks of stoma formation.

Results Of 36 patients, M:F was 23:13. Indications for

laparotomy were pneumoperitoneum (30) and gangrene

(6). Postoperatively, 9/15 (60.0%) of EC group required

ventilator support versus none in LC group (p\ 0.05). It

took longer to establish full feeds following EC (12 days)

versus LC (8 days). Median duration of postoperative

hospital stay following EC was 31 days (18–35) versus

7 days (4–54) following LC. Three patients were re-oper-

ated for intestinal obstruction (two following EC, one

following LC). Three patients developed incisional hernia

after EC versus none after LC (p\ 0.05). One patient died

after EC due to staphylococcus septicaemia.

Conclusion Early closure before 10 weeks of formation

for NEC patients is associated with significant morbidity,

increased ventilator requirements and chances of develop-

ing incisional hernia.
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Introduction

Necrotizing enterocolitis (NEC) is one of the common

surgical emergencies in the newborns. With the aims of

removing the gangrenous bowel and preserving as much

bowel length as possible, a stoma is often fashioned as a

temporising measure allowing the NEC affected bowel to

recover. At present, there is no consensus regarding the

ideal time for the stoma closure. While some groups

advocate early stoma closure (EC), others recommend

waiting till the infants are older than 8–10 weeks [1–3].

Here, we present our experience to determine if there is

difference in the outcomes of infants with regards to the

timing of closure of the stoma.

Methods

We retrospectively reviewed the medical records of all

patients who had stoma formation for NEC and underwent

stoma closure (SC) between Jan 2009 and July 2015. Data

collected included gestational age, birth weight, indications

for laparotomy, age and weight at the time of SC, ventilator

support after SC, time to initiate and establish feeds and

complications after SC. The severity of NEC was assessed

clinically, laboratory results (white blood cell count,

C-reactive protein, platelet count) and radiological findings

(Modified Bell’s staging criteria for NEC). The timing of

stoma closure was adjudged when the optimum balance

between the feeds and the enteral losses could be estab-

lished. As a protocol, prior to the closure, distal stomal dye
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study (loopogram) was done to ensure patency and assess

the continuity of the bowel. Following stoma closure, the

need for ventilator support and subsequently weaning from

it was based on standard neonatal intensive care unit

(NICU) protocol. Using synchronised, pressure-control

volume-guaranteed ventilation, weaning and extubation

was considered as the rate and mean airway pressure were

deemed satisfactory. Postoperatively, feeds were started

when the nasogastric tube aspirates were clear and/or

bowels sounds were present and/or the baby had opened

bowels. The initial regime was to introduce 2-h trophic

feeds (10 ml/kg/day) for the first 24 h and if tolerated well

to increase at the rate of 20 ml/kg/day.

For analytical purposes, patients were grouped into the

early stoma closure (EC) who had stoma reversal done

before 10 weeks of formation and the late stoma closure

(LC) at or after 10 weeks of formation. The comparison of

the two groups was done by the Student’s t test. The study

was done as an audit based on standard hospital trust

guidelines for clinical audits and hence ethically approved.

Results

Thirty-six patients with NEC were included in this study.

Babies who had stoma formation for other intestinal

pathologies were excluded. The indications for initial

laparotomy were pneumoperitoneum (30/36) and gangrene

(6/36). The number of patients in EC: LC was 15:21. The

demographic data of the patients is outlined in Table 1

(Tables 2, 3).

Discussion

Necrotizing enterocolitis remains a challenging neonatal

surgical emergency. Among the many surgical options

available, resection of the gangrenous intestine and exte-

riorization of the viable ends, thereby creating a stoma are

the approaches in most cases. The appropriate timing for

stoma reversal in neonates with NEC has been debated [4].

Some authors advocate early stoma reversal to prevent

chronic salt and water losses [1]. It is also claimed to

promote earlier use of the entire available gut and thereby

reducing parenteral nutrition burden. However, earlier

attempts of closure may be met with a peritoneal cavity

that is obliterated by vascular adhesions and resolving

inflammation and many consider it is safer to delay stoma

closure by at least 8 weeks [2]. Musemeche et al. compared

the complication rate after stomas were closed less than

3 months after surgery, 3–5 months after surgery, and

more than 5 months after surgery; and found no differences

[5]. A similar conclusion of no difference in outcomes

whether the stoma was closed early or late was found by

Veenstra et al. [6]. In our reported series, the need for

postoperative ventilation was found in 60.0% of the

patients in the EC group and none in the LC group. This

may be attributed to the respiratory problems inherent to

the younger age of the EC group. Some of the less mature

babies in this group, post-conception age of less than

37 weeks, would certainly risk having further barotraumas

to the lungs. If this is complicated with abdominal dis-

tension due to postoperative ileus, the ventilation is further

compromised. Because of this problem, one patient from

the EC group required the stoma to be reformed. In our

experience, neonates who underwent EC required a longer

duration to attain full enteral nutrition and thus needed

longer parenteral nutritional support. Similar findings have

been reported by others [2]. As premature infants are at

increased risk of developing parenteral nutrition (PN)

associated liver disease secondary to immature liver

development and incomplete enzyme activity, our babies

received SMOF (Soyabean/Medium Chain Triglyceride/

Olive oil/Fish oil emulsion) in their PN under the super-

vision of a dedicated gastroenterology team [7]. Second,

the duration to establish full feeds was longer in the EC

group (median 12 vs 8 days).We attribute this to be mul-

tifactorial, including factors such as premature age and

Table 1 Demographic data of 36 patients with early (EC) and late (LC) stoma closure

EC (n = 15) LC (n = 21)

Male:female 7:8 11:10

Gestational age (week), median (range) 26 ? 6 (23 ? 5–40 ? 5) 27 ? 3 (24–33 ? 2)

Birth weight (kg), median (range) 0.89 (0.60–3.30) 1.05 (0.62–2.01)

Gestational age at stoma reversal (week), median (range) 37 ? 4 (31 ? 5–44 ? 3) 53 ? 1 (42–108 ? 6)

Weight at stoma reversal (kg), median (range) 2.20 (1.20–3.60) 4.30 (2.70–7.00)

There was no difference between the two groups with regards to the median age of gestation and the median birth weight. The median weight at

the time of SC in the EC group was just half of that in the late closure group (2.2 vs 4.3 kg). The most common site of the stoma was the ileum

(89%)
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ongoing recovery phase of the initial episode of NEC.

Immature immunological defence and inadequate nutri-

tional reserve also makes the younger babies more prone to

poor wound healing and thereby increases susceptibility to

infection. These factors predisposed them to develop

incisional hernia, seen in 20.0% in the EC group and none

in the late group. So far it is not clear whether body weight

should be a criterion for deciding the timing of stoma

closure. The recent experience of Talbot et al. showed that

stoma reversal at lower weight (\2 kg) did not associate

with higher risk of perioperative complications (11).

However, others found weight of less than 2.5 kg to be a

significant factor for anastomotic dehiscence (8.9). In the

current series, two patients (13.3%) in the EC group with

median weight of 2.2 kg developed anastomotic compli-

cation compared to none in the LC group. NEC in new-

borns accounts for high morbidity and mortality especially

when associated with co-morbid sepsis [11]. With the

provision of good neonatal care to overcome the initial life-

threatening crisis, it is vital to judiciously decide the timing

of stoma closure in an attempt to prevent further mor-

bidities. Our study being retrospective, there are some

limitations inherently. Though we have records of the birth

weight and gestational age of the groups we compared, we

might have missed subtle clinical differences that would

have influenced the decision to close the stoma. Second, we

admit that there has been assumption bias as it was

assumed that both the groups were clinically similar. Third,

we are aware that the total number of patients is relatively

small.

Conclusion

Although some infants may merit early enterostomy

reversal, this study shows that it carries higher morbidity

with requirement of ventilatory support postoperatively,

longer time to establish feeds, longer hospital stay and

higher chances of re-operation. We consider a multi-dis-

ciplinary approach in managing high stomal output, nutri-

tion requirement and premature newborn development,

necessary to optimize timing of stoma closure achieving

the best outcome and minimal complication.
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