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Abstract 

 
Introduction: In recent years, neonatal surgical mortality has steadily decreased in 

developed countries due to availability of neonatal surgeons and appropriate referral of 

newborn surgical emergencies. But the picture is still problematic in developing countries.  

Objective: To study the pattern of neonatal surgical conditions and the determinants of 

outcome of neonatal surgery in a tertiary level Neonatal Intensive Care Unit (NICU)   

Methods: A retrospective study of all neonates who had surgery over a 1-year period at Sri 

Guru Ram Das Institute of Medical Sciences And Research, Sri Amritsar, India. 

Results: The most common conditions requiring surgery in NICU were Ano-rectal anomalies, 

necrotizing enterocolitis and trachea-esophageal fistula. Colostomy was the most common 

surgical intervention. Overall, there were 26 deaths. Low birth weight, prematurity, 

associated septicemia significantly influenced the outcome directly. Intestinal resection with 

anastomosis is associated with the highest mortality.  

Conclusion: The morbidity and mortality following surgical management of the neonate is 

still very high in this environment. Lower birth weight, prematurity and sepsis are three 

most important factors for increased surgical mortality. 

Key words: surgery, neonatal, septicemia, outcome. 
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Introduction 

 

Neonatal surgery, although a young surgical super-specialty, has developed into a major 

force to reckon with, when it comes to saving precious lives in the NICU.
[1]

 The ultimate 

survival of the neonate with the surgical emergency depends upon early diagnosis and 

prompt referral  by the physician.
[2] 

In recent years, neonatal surgical mortality has steadily 

decreased in developed countries due to widespread availability of neonatal surgeons and 

better awareness and appropriate referral of newborn surgical emergencies.
[3] 

 In developed 

countries with level III NICU setups, most newborns with congenital anomalies are rapidly 

diagnosed & stabilized before surgery.
[4]

 

But the picture is still different in developing countries. Mainly attributable to the lack of 

diagnostic facilities and neonatal intensive care units (NICU) 
[5,6]

 ,the mortality is high in 

nurseries especially those catering to surgical patients. The increased mortality can be 

predicted in preterm neonates. A factor that can improve the outcome in the nurseries in 

general and specially so in surgical neonates is strict asepsis while handling babies and early 

diagnosis and treatment of localized and systemic infections. The importance of adequate 

hand hygiene and its cost-effectiveness in management of neonates and improved outcome 

cannot be overemphasized
.[7]

  

The present study was designed among neonates presenting with surgical emergencies at 

Sri Guru Ram Das Institute of Medical Sciences And Research, Amritsar. The hospital serves 

as the referral hospital for pediatric patients requiring specialized investigation and surgery 

in and around Amritsar, including nearby cities like Pathankot, Batala and Gurdaspur. Most 

neonates arrive at our hospital being carried by their parents without being accompanied by 

any health personnel.  

Patients and methods 

A retrospective study of all neonates who had surgery over a 1-year period (between 1
st

 

January 2011 and 31
st

 December 2011) was carried out at Sri Guru Ram Das Institute of 

Medical Sciences And Research, Amritsar. The NICU is a dedicated 20-bed unit with facilities 

for intensive care management including assisted ventilation. Data were extracted from the 

operation register, case notes, operation notes and the discharge to include the bio-data, 

birth weight, place of delivery, pre-transportation resuscitative measures, diagnosis, 

operation done, postoperative complications and outcome. All the patients were operated 

on by a consultant Pediatric Surgeon with his qualified team. The primary outcome measure 

was taken to be discharge or death after management, while secondary outcome measures 

were various complications occurring after surgical intervention. Statistical calculations was 

done using SPSS version 11. 

Results and Discussion 

Table I shows the pattern of common surgical conditions in the neonatal period. 92 neonatal 

emergency surgical cases were seen during the study period. There were 62 males and 30 

females (M: F=2:1). The male preponderance in this report agrees with reports from other 

centres.
[6]

 

The age at presentation ranged between 2 hours and 28 days. The weight at presentation 

ranged from 1.3 to 3.8 kg (mean of 2.52 kg).  

Ano-rectal anomalies were the most common indications for surgery in 27 neonates (29.3%) 

followed by intestinal obstruction/ necrotizing enterocolitis (19.5%) and trachea-esophageal 

fistula/oesophageal atresia 17(18.5%). Other indications are shown in Table I. The majority 
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had lower gastrointestinal obstruction as the most common indication followed by upper 

gastrointestinal obstruction. 

Table I also shows the percentage of deaths in different surgical conditions. The maximum 

mortality was observed in cases of intestinal obstruction/ perforation or necrotizing 

enterocolitis, as 10 out of 18 neonates could not survive post-operatively. Neonatal 

intestinal obstruction (NIO) is a common emergency requiring surgical intervention in the 

newborn
.[3] 

 The management of NIO in developing countries remains challenging, with 

poorer outcomes compared with the results from the industrialized countries.
[1,4] 

 The 

mortality associated with NIO ranges between 21 and 45%
 [1,3-5] 

 in developing countries, 

unlike the less than 15% in Europe. 

Neonatal surgical mortality has steadily fallen over the last five decades in developed 

countries as a result of improvement in the diagnosis and treatment of congenital 

anomalies.
[6] 

 Although prematurity and presence of associated septicemia are the most 

important factors causing death in neonatal surgery, in many cases, the final outcome is 

often determined by the type of initial care received at the referring hospital, during 

transport, as well as intra- and postoperative management of these neonates.
[7]  

In most 

developing countries, preoperative stabilization before referral of neonates requiring 

emergency surgery is lacking, as shown by the present study.  

 

 

Table I 

VARIOUS INDICATIONS FOR EMERGENCY NEONATAL SURGERY AND ASSOCIATED 

MORTALITY 

 

 Diagnosis No.of patients (%) 

 

Mortality (%) 

1. Anorectal malformations 

 

27(29.3%) 5(18.5%) 

2. Esophageal atresia /tracheo-oesophageal 

fistula 

17(18.55%) 6(35.2%) 

3. 

 

Intestinal obstruction/perforation/ 

Necrotizing enterocolitis 

18(19.5%) 10(55.5%) 

4. Meningomyelocele/Neurotubular defects 14(15.2%) 1(7.1%) 

5. Posterior urethral valves/Hydronephrosis 8(7.9%) 1(12.5%) 

6. 

a. 

b. 

c. 

d. 

e. 

Miscellaneous 

Omphalocoele 

Duodenal atresia 

Cystic hygroma 

Bladder exstrophy 

Diaphragmatic Hernia 

 

2(2.1%) 

2(2.1%) 

1(1.1%) 

1(1.1%) 

2(2.1%) 

 

1(50.0%) 

1(50.0%) 

0(0.0%) 

0(0.0%) 

1(50.0%) 

 Total 92 26(28.2%) 

 

It was observed that neural tube defects contributed to about 15% of the surgical neonates, 

but the survivability of he patient was very good in this group. The miscellaneous group 

includes 2 cases each of diaphragmatic hernia, duodenal atresia and omphalocele, the 

mortality being 50% in them.   
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Table II shows the various types of operative procedures carried out in the neonates and 

associated mortality. Colostomy was the commonest surgical procedure performed in 43 

(46.7%) of the patients followed by thoracotomy with oesophageal anastomosis in 17 

(18.5%). Of the patients with intestinal obstruction/perforation including NEC, only 10 out of 

18 (55.5%) survived following emergency resection with anastomosis. Other procedures that 

was found to be associated with a high mortality in this study are surgery for closure of 

omphalocele and treatment of duodenal atresia and diaphragmatic hernia, the mortality in 

each being 50%.But the number of cases in these groups were too less to draw conclusions. 

The mortality associated with these operations is high because of the high level of care and 

postoperative ventilator and nutritional support required.
[8]  

Sepsis is most likely to play a 

significant role in this instance, coupled with lack of prosthetic materials for staged closure 

of the anterior abdominal wall. 

 Less complicated procedures such as colostomy, herniotomy and pyloromyotomy have 

reduced mortality because their postoperative care is less complicated. Previous reports 

shown that the majority of their surgical neonates were delivered at home and this has a 

negative bearing on the survival of these infants.
[9]  

For those neonates coming from farther 

areas, the stress of having to travel for long distances over bad roads with no attendant 

ambulance services increases the likelihood of physiological derangement, as most of them 

were often hypothermic with severe fluid and electrolyte disturbances and sepsis, which 

added to the metabolic stress on arrival.
[10] 

 These patients are also more likely to present 

late at the hospital for treatment.  

Table II 

TYPES OF PROCEDURES AND ASSOCIATED MORTALITY 

 

 Procedure No. patients 

(%) 

Mortality (%) 

 

1. Colostomy 

 

43(46.7%) 8(18.6%) 

2. Intestinal anastomosis 

 

18(19.5%) 8(44.4%) 

3. Oesophageal anastomosis/gastrostomy 

 

17(18.4%) 6(35.2%) 

4. Closure of abdominal wall 

Defect/hydronephrosis/others 

2(2.1%) 1(50.0%) 

5. Closure of neural tube defects 

 

14(15.2%) 3(21.4%) 

6. Repair of bladder exstrophy 

 

1(1.1%) 0 

 Total 

 

92 26(28.2%) 

 

Table III shows associated/predisposing conditions contributing to neonatal mortality in 

surgical cases. All the patients with birth weight or admission weight less than 1.5 kgs died, 

whereas 57.1% of neonates with birth weight/weight at admission less than 2.5% didn’t 

survive. The mean birth weight of those that survived was 2.84 +/- 0.44 kg, which was 

significantly higher than those that died 2.26 +/-0.49 kg (P<0.01).  
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                In most developed centers around the world where there are facilities for 

postoperative respiratory support, there is increasing survival of low birth weight infants. 

This is not the case in most developing countries where these facilities are lacking; hence, it 

is not surprising that mortality was significantly associated with lower admission weight. 

This study has shown that the mean weight of those that survived is higher than those that 

died. Heavier infants are less likely to be physiologically deranged and hence better able to 

tolerate surgery.
[12] 

Survival is directly related to the duration of the procedures performed, as survival rate was 

better in all the patients whose procedures lasted for about 1 hour compared to poorer 

outcome observed in those with longer duration of procedures. This can also be related to 

the fact that the longer the operation, the more likely is the need for respiratory support 

postoperatively. 

 Table III 

DETERMINANTS OF MORTALITY IN NEONATES REQUIRING EMERGENCY SURGERY IN NICU 

 

 Condition/factors No. of Cases (%) 

n=92 

Mortality (%) 

1. Low weight at birth/admission 35(38.0%) 20(57.1%) 

2. Septicemia 

 

62(67.3%) 22(35.4%) 

3. Prematurity 38(41.3%) 19(50.0%) 

4. Delayed/prolonged surgery 24(26.1%) 18(75.0%) 

5. Respiratory complications 10(10.8%) 04(40.0%) 

 

 

Sepsis/septicemia was the most common postoperative complications seen in 62 patients 

and accounted for 22 deaths. Many neonates with post operative sepsis were observed to 

have one or more of other contributing factors, most importantly prematurity and low birth 

weight.  This agrees with the series reported by Ameh et al
[9] 

 and may be due to the fact 

that most of these patients were never resuscitated adequately from the referring hospital, 

coupled with the poor transportation condition they were subjected to.
[11-14]  

The majority of 

mortalities occurred postoperatively and this can be adduced to stress of transportation and 

sepsis. It follows, therefore, that most of the deaths are preventable. It should be noted that 

it is difficult to perform a statistical analysis of the groups of patients under review because 

of the retrospective nature of the study and the fact that mortality associated with various 

surgical conditions in the neonate also varies. 

Conclusion 

Lower admission weight, long duration of operation, type of operation performed and 

presence of lower gastrointestinal obstruction are significantly associated with increased 

neonatal surgical mortality in our hospital. Delayed presentation, poor transportation 

system, lack of or inadequate pre-transfer resuscitation and stabilization may also be 

contributory factors. 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2012   JUL – DEC;14(3) 

 

 7 

 

 In conclusion, it is hoped that with education and improvement in the health care facilities 

at the level of referring hospitals the survival of these patients would improve greatly. 
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