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Abstract
Purpose  The STAT trial is a multicenter randomized controlled trial in 12 centers worldwide aiming to determine the most 
effective operation for neonates with necrotizing enterocolitis (NEC) requiring intestinal resection: stoma formation (ST) 
or primary anastomosis (PA).
Methods  Infants having a primary laparotomy for NEC were randomized intraoperatively to PA or ST if the operating sur-
geon thought that both were viable treatment options for that patient. The primary outcome (duration of parenteral nutrition 
[PN]) was evaluated by Cox regression.
Results  Eighty patients were recruited from 2010 to 2019. Infants undergoing anastomosis finished PN significantly earlier 
than patients undergoing stoma (hazard ratio PA vs. ST 2.38, 95% CI 1.36–4.12 p = 0.004). There was no difference in 
mortality between the two groups (PA 4/35 vs. ST 8/38 p = 0.35) or in the rate of complications requiring further unplanned 
operations (p = n.s.). Multiple intestinal complications were more frequent in the stoma group compared to the anastomosis 
group (ST 12/26 vs. PA 5/31, p = 0.02, Fisher’s Exact test).
Conclusion  At laparotomy for NEC, when there is no disease distal to resected intestine, primary anastomosis should be 
performed as it enhances the recovery from NEC, reduces the risk of multiple intestinal complications and does not increase 
adverse outcomes.
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Introduction

Many infants with necrotizing enterocolitis (NEC) need lap-
arotomy to resect necrotic bowel, followed by either stoma 
formation or primary anastomosis. It remains unclear which 
of these two options is the most effective [1]. Traditionally, 
enterostomy has been favored when severe inflammation or 
compromised bowel integrity could negatively impact anas-
tomosis healing and is also considered a safer operation in an 
acutely ill neonate. The stoma allows the distal bowel to rest 
and recover before any potential subsequent re-anastomosis. 
However, despite its use, this approach has notable draw-
backs. Enterostomies can pose challenges in maintaining 

adequate enteral nutrition and weight gain, with high output 
stomas carrying the risk of significant fluid loss, dehydration 
and electrolyte imbalances. Additional complications includ-
ing stenosis, prolapse, and excoriation of the surrounding 
skin further complicate patient management [2]. Moreover, 
stoma closure necessitates a second anesthesia and surgical 
procedure once the patient has stabilized. Extended periods 
with an enterostomy before intestinal continuity is restored 
can lead to impaired growth [3, 4].

Retrospective reviews from multiple centers have 
described resection followed by primary anastomosis as a 
viable alternative to enterostomy in the treatment of neo-
nates with NEC, including those with multifocal disease, 
and even extremely low birthweight infants [5, 6]. A meta-
analysis comparing enterostomy with primary anastomosis 
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concluded that although mortality was lower following pri-
mary anastomosis, the retrospective nature of the included 
studies meant that primary anastomosis may have been 
reserved for the less unwell infants, so that the higher mor-
tality following enterostomy may have been due to having 
been used in sicker infants [7]. Primary anastomosis remains 
a less-frequently performed procedure than enterostomy 
formation following resection in NEC, with only 15.8% of 
infants receiving a resection for advanced NEC having a 
primary anastomosis, compared with 84.2% having stoma 
formation across a United States network of Children’s hos-
pitals [8]; interestingly, there is considerable inter-hospital 
variation, with 50% of hospitals performing only stoma, but 
18% of hospitals managing at least 50% of patients with a 
primary anastomosis. National data from the United King-
dom reflect this, with 23% of patients having a resection for 
NEC managed with primary anastomosis, 71% of patients 
with a stoma, and 6% with clip and drop [9].

A randomized controlled trial of primary anastomosis vs. 
enterostomy formation would ideally be performed to help 
resolve this issue. However, at laparotomy some infants with 
NEC may be considered, even by surgeons tending to favor 
primary anastomosis, to be too unstable or to have too exten-
sive disease to perform a primary anastomosis, whereas 
some infants with limited resection would be considered 
to benefit from a primary anastomosis, even by proponents 
of enterostomy formation for most neonates. We therefore 
designed a randomized controlled trial in which the deci-
sion to randomize is only made when the extent of disease 
has been assessed at laparotomy, and the operating surgeon 
feels it safe to perform either procedure, in order to decrease 
bias. The hypothesis to be tested was that primary anasto-
mosis after intestinal resection offers significant advantages 
to neonates with NEC including more rapid recovery of the 
intestine and shorter duration of time on parenteral nutrition, 
without a higher risk of mortality or major complications.

Methods

Trial design and registration

This was an international multicenter randomized controlled 
trial (RCT). The study was approved by Institute of Child 
Health/Great Ormond Street Hospital Research Ethics Com-
mittee/National Research Ethics Service (09/H0713/58) and 
each collaborating centre subsequently obtained individual 
ethical approval. The trial was registered with the Inter-
national Standard Randomized Controlled Trial Register 
(ISRCTN): ISRCTN01700960. The principles of the Dec-
laration of Helsinki were followed and parents or guardians 
of all participants provided written informed consent.

Study setting

This study was conducted in 12 neonatal surgical intensive 
care units (NICUs) across Europe, Canada, South America, 
Singapore, and New Zealand Table 1.

Study participants

The inclusion criteria for the study were: suspected NEC 
with need for laparotomy based on radiological signs of 
intestinal perforation or failure of improvement with medi-
cal treatment. The exclusion criteria for the trial were: no 
evidence of NEC (e.g. intestinal volvulus); focal intesti-
nal perforation (since many surgeons would not perform a 
stoma); extensive NEC precluding intestinal anastomosis 
(intestinal resection will result in short bowel); NEC affect-
ing the colon that cannot be completely assessed because of 
risk of bleeding; patient’s instability during the operation, 
parental refusal of consent.

Table 1   STAT trial participating 
centers

Center Country Number of 
patients

The Hospital for Sick Children, Toronto, Ontario Canada 29
Montreal Children’s Hospital, Montreal Canada 2
Alberta Children’s Hospital, Calgary, Alberta Canada 1
Great Ormond Street Hospital, London United Kingdom 10
University Children’s Hospital, Belgrade Serbia 19
Astrid Lindgren Children’s Hospital, Stockholm Sweden 5
Children’s University Hospital, Riga Latvia 3
Starship Children’s Hospital, Auckland New Zealand 1
KK Women’s and Children’s Hospital Singapore 1
Beatrix Children’s Hospital, Groningen The Netherlands 2
Sophia Children’s Hospital, Rotterdam The Netherlands 2
Hospital Carlos Van Buren, Valpariso Chile 4
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Recruitment

The paediatric surgeon approached the families/caregiv-
ers of eligible patients to obtain written informed consent 
for inclusion in the trial, prior to the operation. Enrolment 
and randomization were completed during the laparotomy 
when disease findings (presence of NEC) and the extent of 
the disease were fully assessed. All patients underwent an 
abdominal exploration through a transverse abdominal inci-
sion and were assessed for disease findings and extent of the 
disease. At this point, only those infants in whom the operat-
ing surgeon thought that both operations (intestinal resection 
with stoma formation or intestinal resection with primary 
anastomosis) were viable treatment options to that patient 
(no disease distal to stoma or anastomosis) were enrolled 
and randomized.

Randomization

Patients were randomized intra-operatively to (1) stoma 
formation or (2) primary anastomosis for NEC online by 
weighted minimization (University of Aberdeen Health Ser-
vices Research Unit). The minimization criteria used were: 
(i) weight at enrolment (<1000 g, 1000–2000 g, >2000 g); 
(ii) mechanical ventilation required (yes, no); (iii) inotropic 
support required (yes, no); (iv) extent of disease (focal, mul-
tifocal); (v) intestine involved (small bowel, large bowel, 
small and large bowel).

Intervention

Patients randomly assigned to the stoma group had intes-
tinal resection of non-viable bowel performed and a stoma 
fashioned at the proximal resection margin. These patients 
required the stoma to be closed at a later date to establish 
bowel continuity. Patients randomly assigned to the primary 
anastomosis group underwent intestinal resection of non-
viable bowel and anastomosis of the ends of viable bowel 
(up to a maximum of two anastomoses depending on the 
extent of disease).

Primary and secondary outcomes

The primary end point of the study was the duration of par-
enteral nutrition (days), as this reflects the recovery of intes-
tinal function after NEC and can be affected by complica-
tions and/or need for further procedures. The secondary end 
points of the study were: mortality, further unplanned surgi-
cal procedures, intestinal complications including stricture 
(of either anastomosis or remaining intestine, confirmed by a 
contrast study and/or histology), anastomotic leak, prolapse 
of stoma, stoma necrosis, intestinal obstruction, high output 
stoma or recurrence of NEC.

Sample size estimation

Assuming a standard deviation of 20 days in time to full 
enteral feeds[10], a power calculation suggested that 66 
patients (33 per group) would be sufficient to detect a dif-
ference of 14 days in time to full enteral feeding (80% power, 
α = 0.05, two-sided). To account for an estimated mortality 
rate of approximately 20% in this patient population[10], an 
additional 14 patients were recruited, resulting in a total of 
80 patients (40 per group).

Data monitoring and interim analysis

Participants were allocated a unique study number, with all 
study data stored under this number as the identifier and 
transferred to the coordinating centres (UCL Great Ormond 
Street Institute of Child Health and Hospital for Sick Chil-
dren, Toronto) using only this identifier. A Data Monitoring 
and Ethics Committee was convened to review the data once 
40 patients had been recruited.

The criteria for stopping the trial were defined as: (i) a 
significant difference (p<0.01) between the two arms in 
the duration of parenteral nutrition; or (ii) a significantly 
(p<0.01) greater incidence of mortality; or (iii) a signifi-
cantly (p<0.01) greater incidence of serious complications 
(intestinal stricture, anastomotic leak, stoma prolapse, stoma 
necrosis, intestinal obstruction, wound dehiscence, sepsis, 
intra-abdominal abscess, postoperative intraventricular hem-
orrhage) in one arm compared to the other, analyzed both 
as single outcomes and as total cumulative complications.

Results

Recruitment

Eighty patients were recruited between April 2010 and Jan 
2019; follow-up at 3 months and 1 year was completed in Jan 
2020, recruitment by centre is shown in Table 1. One patient 
was subsequently determined to have been randomized twice 
in error leaving 79 patients recruited. A Data Monitoring and 
Ethics Committee was convened in April 2012 and recom-
mended trial continuation. 42 patients were randomized to 
the stoma group, and 37 patients to the anastomosis group. 
6 patients were lost from all follow-ups, including 4 in the 
stoma group and 2 in the anastomosis group, leaving 38 and 
35 patients in each arm, respectively, for analysis Fig. 1.

Study population

Based on the demographic and clinical characteristics of 
the study population presented in Table 2, there were no 
statistically significant differences between the stoma and 
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Fig. 1   STAT trial flow chart according to Consort guidelines1

Table 2   Patient demographics 
and clinical characteristics by 
treatment group*

Continuous variables are reported as mean ± standard deviation (SD), except for age at onset of disease 
and age at enrolment which are reported as median (range). Categorical variables are reported as percent-
ages. Comparisons between groups were made using unpaired t-tests for continuous variables and Fisher’s 
exact test for categorical variables. p<0.05 significant.
*Demographics data for one patient from the anastomosis group was missing and is not included in this 
table.

Stoma (n = 38) Anastomosis (n = 34) p value

Birth characteristics
 Gestational age (weeks) 28.7± 4.7 29.2 ± 4.8 0.631
 Birth weight (grams) 1264.2 ± 867 1318.8 ± 771.3 0.779
 Male gender (%) 27 (71) 22 (65) 0.619

Admission characteristics
 Age at onset of disease (days) 8.0 (1–51) 7.0 (1–91) 0.702
 Age at enrolment (days) 9.5 (2–52) 9.5 (2–97) 0.571
 Weight at enrolment (grams) 1392.6 ± 871 1433.6 ± 727 0.832
 Mechanical ventilation, n (%) 35 (92) 25 (76) 0.100
 Inotrope use, n (%) 11 (29) 10 (29) 1.00
 Lost to follow-up at 3 months,
n (%)

2 (5) 0 0.494

 Lost to follow-up at 1 year,
n (%)

3 (8) 0 0.242
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anastomosis groups across all recorded variables. The mean 
gestational age was 28.7 weeks in the stoma group and 29.2 
weeks in the anastomosis group (p = 0.631), while the mean 
birth weight was 1264 grams and 1319 grams, respectively 
(p = 0.779). The distribution of male infants was similar in 
both groups (71% in the stoma group vs. 65% in the anasto-
mosis group, p = 0.619).

Regarding admission characteristics, the median age at 
disease onset and enrollment were comparable between the 
groups, with a median of 8 days for the stoma group and 7 
days for the anastomosis group at disease onset (p = 0.702), 
and 9.5 days at enrollment for both groups (p = 0.571). The 
mean weight at enrollment was also similar (1393 grams in 
the stoma group and 1434 grams in the anastomosis group, p 
= 0.832). There was a trend towards a higher rate of mechan-
ical ventilation in the stoma group (92% vs. 76%, p = 0.100), 
but this did not reach statistical significance. Inotrope use 
was equal across both groups (29%, p = 1.00). The rate of 
loss to follow-up at both 3 months and 1 year was minimal 
and did not differ significantly between the groups.

Disease characteristics and operation performed

Table 3 presents the intraoperative findings at laparotomy for 
the stoma and anastomosis groups. The extent of disease was 
classified as either focal or multifocal. In the stoma group, 
51% of patients had focal disease compared to 33% in the 
anastomosis group, while multifocal disease was observed 
in 49% of the stoma group versus 67% of the anastomosis 
group. This difference did not reach statistical significance 
(p = 0.20).

Regarding the location of disease, the involvement of the 
small bowel alone was slightly more common in the stoma 
group (67%) than in the anastomosis group (58%). Large 
bowel involvement was less frequent, observed in 14% of 
the stoma group compared to 24% in the anastomosis group. 
The presence of disease in both the small and large bowel 
was similar between the two groups, at 19% in the stoma 
group and 18% in the anastomosis group. These differences 

were not statistically significant (p = 0.50). The ileocecal 
valve was resected in 11/37 patients in the stoma group vs. 
11/31 in the primary anastomosis group (p = 0.80). Overall, 
there were no significant disparities in the extent, location 
of disease or resection of the ileocecal valve between the 
two treatment groups, suggesting a similar baseline disease 
burden at the time of surgical intervention.

Of those patients having a stoma, 12 had an end stoma 
(32%), 1 a loop stoma (3%) and 25 (66%) a divided stoma; 
one stoma was a jejunostomy, 31 were ileostomies, and 
2 were colostomies (location not recorded in 4 patients). 
Twenty-three patients (74%) of patients having primary 
anastomosis had a single anastomosis, 8 (26%) had 2 anas-
tomoses (number of anastomoses not recorded in 4 patients).

Primary outcome (time on parenteral nutrition)

Time to end parenteral nutrition was a median of 51 days 
(range 3–310) in survivors in the stoma group, with 4 
patients remaining on PN at the end of follow-up. Time to 
end parenteral nutrition was significantly shorter (30 [4–105] 
days) in survivors in the primary anastomosis group (p = 
0.036 Mann-Whitney test), with one patient remaining on 
PN at the end of follow-up. These data were also compared 
by Cox regression analysis, adjusting for the minimization 
criteria, and censoring for mortality or last follow-up. Ran-
domization group and pre-operative inotropes were the only 
criteria that remained in the final model, the hazard ratio of 
finishing PN in the primary anastomosis group compared 
with stoma was 2.38, 95% CI 1.36–4.16, p = 0.004, Fig. 2 
whereas the hazard ratio for finishing PN in those receiving 
inotropes compared with those not receiving inotropes was 
0.55 (95% CI 0.29–1.02, p = 0.096).

Mortality

There were 12 deaths, 8/38 (21%) in the stoma group and 
4/35 (11%) in the primary anastomosis group, p = 0.349 
(Fisher’s exact test). Survival curves were also compared 

Table 3   Findings at laparotomy

*Data on the extent and location of disease was unavailable for 3 patients, two from the anastomosis group, 
and one from the stoma group. Data are reported as number (percentage). Comparisons between groups 
were made using Fisher’s exact test for extent of disease and the Chi-square test for disease location. 
p<0.05 significant

Stoma (n = 37*) Anastomosis (n = 33*) p value

Extent of disease
 Focal, n (%) 19/37 (51%) 11/33 (33%) 0.20
 Multifocal, n (%) 18/37 (49%) 22/33 (67%)

Disease location
 Small bowel 25/37 (67%) 19/33(58%) 0.50
 Large bowel 5/37 (14%) 8/33 (24%)
 Small and large bowel 7/37 (19%) 6/33 (18%)



	 Pediatric Surgery International (2024) 40:279279  Page 6 of 9

by Cox regression analysis, adjusting for the minimization 
criteria and length of follow-up. Pre-operative inotropes and 
randomization group were the only criteria remaining in the 
final model. The hazard ratio for mortality in those receiving 
inotropes compared with those not receiving inotropes was 
4.06 (95% CI 1.28–12.82, p = 0.017), whereas there was no 
difference in mortality between stoma and primary anasto-
mosis (hazard ratio for mortality in the stoma group com-
pared with primary anastomosis 2.06 [95% CI 0.62–6.85] p 
= 0.239, Fig. 3).

Causes of death were given in 11/12 patients, and causes 
of death were listed as multi-system organ failure (n = 7), 
cardiovascular (n = 4), sepsis (n = 5), NEC (n = 5), brain 
hemorrhage (n = 3), prematurity (n = 2) [multiple causes of 
death were listed for some patients]. No mortality could be 
ascribed as directly resulting from either stoma or primary 
anastomosis.

Intestinal complications

Table 4 outlines the intestinal complications observed in 
both treatment groups. Significantly more patients in the 
stoma group had multiple intestinal complications compared 
to the anastomosis group (12/26 vs. 5/31, p = 0.02). There 
was no significant difference in the number of patients with 
a single complication between the stoma (5/26) and anasto-
mosis groups (6/31, p = 1.000). The rates of stricture, wound 
infection, incisional hernia, wound dehiscence, and leaks 
were similar between the two groups. As would be expected, 
stoma-related complications, including stoma necrosis, high 
stoma output, retracted stoma, and prolapse, were signifi-
cantly more frequent in the stoma group (15/26) compared 
to the anastomosis group, which had only one case of stoma 
necrosis (1/31, p = 0.0001, in a patient who had a recurrent 
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1.00

Time since operation (days)
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on PN

stoma
primary
anastomosis

p=0.004

Fig. 2   Cox regression analysis of time on parenteral nutrition. Time 
on parenteral nutrition was compared between groups by Cox regres-
sion analysis, adjusting for inotrope use, and censoring for last follow 
up or death. The graph shows estimated times on parenteral nutrition 
based on the model fit

0 100 200 300
0.5

0.6

0.7

0.8

0.9

1.0

Time since operation (days)

Proportion
Surviving Primary anastomosis

Stoma

p=0.239

Fig. 3   Cox regression analysis of time to death. Survival was com-
pared between groups by Cox regression analysis, adjusting for ino-
trope use, and censoring for last follow up. The graph shows esti-
mated survival times based on the model fit

Table 4   Intestinal complications 
by treatment group (n = 60)

Bold indicates p < 0.05 significant
Table excludes deaths (n = 12; 4 deaths in the anastomosis group and 8 deaths in the stoma group). Com-
parisons between groups were made using Fisher’s exact test
*Patient had a recurrent anastomotic leak, a perforation and colostomy formation at second laparotomy

Stoma (n = 30) Anastomosis (n = 31) p value

Patients with 1 complication 5/26 6/31 1.000
Patients with >1 complications 12/26 5/31 0.02
Stricture 7/30 4/31 0.335
Wound infection 10/26 4/23 0.125
Incisional hernia 3/25 4/24 0.702
Wound dehiscence 7/25 2/23 0.140
Leak 1/30 4/30 0.353
Stoma complications
(stoma necrosis, high stoma output, 

retracted stoma, prolapse of stoma)

15/26 1/31 (stoma necrosis)* 0.0001

Additional abdominal operations
(excluding stoma closure)

17/30 13/31 0.309
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anastomotic leak, a perforation and colostomy formation 
at second laparotomy). The need for additional abdominal 
operations (excluding stoma closure) did not differ signifi-
cantly between the groups, with 17/30 patients in the stoma 
group and 13/31 in the anastomosis group requiring further 
surgery (p = 0.309). Overall, the stoma group had a higher 
rate of multiple complications and stoma-related issues, 
indicating a more complex postoperative course compared to 
the anastomosis group. Stoma closure took place at a median 
of 77 (30–307) days post-stoma formation.

Medical care

Oxygen was required long term in 13/29 patients in the pri-
mary anastomosis group compared with 9/30 patients in the 
stoma group (p = 0.29), and assisted ventilation required 
long term in 11/29 patients in the primary anastomosis 
group compared with 9/30 in the stoma group (p = 0.589).

Discussion

In this prospective randomized controlled trial, we have 
demonstrated that resection with primary anastomosis 
offers advantages for infants with necrosis and/or perfora-
tion due to NEC compared with resection and stoma forma-
tion. Infants having a primary anastomosis regained enteral 
autonomy more rapidly, as judged by time on parenteral 
nutrition. This was not at a cost of increased mortality. In 
addition, primary anastomosis decreased the risk of develop-
ing intestinal complications.

The principal objectives of the operation in acute NEC 
are to control sepsis, and to remove gangrenous bowel while 
preserving as much bowel length as possible. Within these 
objectives, the two most common operations after intestinal 
resection are stoma formation or primary anastomosis. The 
safest surgical option was thought to be resection of non-
viable bowel with proximal stoma at the line of resection, 
to allow fecal diversion and abdominal decompression [11]. 
Subsequently, several authors have published retrospective 
case series promoting resection and primary anastomosis in 
selected cases with good results [5, 6]. Other retrospective 
studies have compared outcomes following stoma and pri-
mary anastomosis, and systematic review and meta-analysis 
of 12 of these comparative studies has been performed [7]. 
This meta-analysis concluded that neonates undergoing 
primary anastomosis were at lower risk of mortality, but 
suggested that this might be due to a bias of performing 
enterostomy in sicker babies. The authors also concluded 
that “without a sufficiently powered randomized controlled 
trial, no suggestion can be definitively made regarding the 
choice of one operative strategy over another”. As a result 
of this uncertainty, and lack of even high-quality prospective 

studies, let alone RCTs, enterostomy formation appears to be 
still by far the most common procedure performed following 
a laparotomy for NEC in the US [8] and in the UK [9].

The decision of which procedure to perform can realisti-
cally only be made at laparotomy, when the extent of necro-
sis and the viability of remaining bowel can be assessed. 
Some infants may have disease that is so extensive that a pri-
mary anastomosis cannot be considered, and in some infants 
a full assessment of distal bowel is impossible, also pre-
cluding primary anastomosis. Conversely, some infants may 
have a limited focal necrotic segment in which almost all 
surgeons would perform a primary anastomosis. In design-
ing the current trial, it was felt that randomizing patients 
to stoma vs. primary anastomosis before laparotomy would 
lead to a major bias, with surgeons more likely to withdraw 
patients with extensive disease who had been assigned to 
primary anastomosis, whilst retaining similar sicker patients 
assigned to the stoma arm. Therefore, a decision was made 
to randomize at laparotomy when bowel assessment could 
be performed, and the operating surgeon could establish 
whether both primary anastomosis and enterostomy were 
feasible surgical options. Patients were randomized using 
minimization for the criteria though to be most likely to 
affect recovery of intestinal function, complications and 
mortality, namely prematurity (weight at time of operation), 
patient systemic stability (ventilation, inotropes), and dis-
ease severity (extent and location of necrosis). The groups 
were well balanced, with no significant differences in demo-
graphic or minimization criteria.

As patients having a stoma need a second procedure to 
reverse the stoma, it might be anticipated that ending par-
enteral nutrition and recovery of enteral function would be 
faster in a patient with uncomplicated recovery following 
primary anastomosis than following stoma. However, time 
on parenteral nutrition was chosen as a primary endpoint, 
as it was felt to be sensitive to potential complications expe-
rienced as a result of primary anastomosis and early return 
to intestinal continuity (e.g. anastomotic leak, recurrence of 
NEC, etc.). In the trial, we demonstrated that patients having 
primary anastomosis had a full return to enteral autonomy 
21 days earlier than those having a stoma. There was no 
significant difference in mortality between the two groups, 
although there was a trend to lower mortality in the primary 
anastomosis group. The burden of complications is as would 
be expected in each group in a population of infants.

Weaknesses of the study include lack of information 
about patients who were assessed for inclusion but were at 
laparotomy decided not to be eligible. Nevertheless, the two 
groups were similar at trial entry, supporting the rationale 
for intra-operative randomization. The demographic char-
acteristics also reflect the expected population of interest, 
supporting the relevance of results from the trial. In addition, 
there were no specific protocols for feeding advancement of 
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for timing of stoma closure. This may have led to a longer 
time on PN than necessary for the stoma group. From this 
perspective, the trial can be seen as a pragmatic trial, mir-
roring current practice of refeeding and timing of stoma clo-
sure in NEC infants. There is current interest in shortening 
the time to stoma closure [12–14], so that stoma reversal 
in a shorter time than the 77 days observed in the current 
study may well be safely achievable. Regrettably, we did 
not collect data on growth of these infants, and so although 
it is anticipated that an early return to intestinal continuity 
and ending of parenteral nutrition would lead to improved 
growth in comparison with those having a stoma, in whom 
impaired growth is common [3, 4], this remains unproven.

Conclusions

Primary anastomosis following resection of necrotic and/
or perforated bowel in NEC is associated with an earlier 
end to parenteral feeding than stoma formation, reduced 
risk of intestinal complications with no increased risk of 
mortality. Primary anastomosis is the procedure of choice 
at laparotomy for NEC, when there is no evidence of NEC 
distal to anastomosis and should be considered in patients 
of all weights, requiring mechanical ventilation or inotropic 
support, with focal or multifocal disease involving any part 
of the small and/or large intestine.
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