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So much medical progress 

• In 1949 the overall mortality of neonatal surgery was 72% 

 

• “except in the hands of a very few, very expert surgeons, 

operating on a small number of highly selected cases, the 

mortality for major operative procedures was forbiddingly 

high.” 

 



Factors Improving Survival in Neonatal Surgery 

 

• Growth of pediatric surgery 

• Growth of pediatric anesthesia 

• Improved understanding of newborn physiology 

• Technological advances allowing improved 

monitoring 

• Advances in airway management 

• The development of total parenteral nutrition 

• The advent of effective antibiotics 

• The establishment of neonatal intensive care units 



background 

• Critically ill neonates in the NICU often 

require surgical procedures 

• Neonates in need of surgery are traditionally 

transferred to the main operation room outside 

the NICU 

• Some hospitals- the OR may not be the safest 

place for neonates 

• Room temp, compatible sat probes, bp cuff etc 

 

 

 

 

 





• The major indications for surgery in NICU are the procedures 

which are needed in neonates on mechanical ventilator or 

emergently in an unstable patient 

 

• Most of these neonates are premature, very low birth weight 

(VLBW), may be on prolonged ventilator support  and may 

need surgery for congenital or acquired conditions 

 

• These neonates have high risk of transport related 

complication 





• However, transferring the critically ill neonates to the OR outside the 

NICU risks complications 

• In critical patients, previous studies have shown that clinical complications 

may occur in up to 70% of intrahospital transport 

 

• Hypothermia 

• change in variations in heart rate and blood pressure 

• dislocation of vascular accesses or endotracheal tubes 

 

• The incidence of complications may relate to the duration of transportation 

and the severity of the patients' symptoms 

 

• Maybe do the operation at the bedside! 

 







• To avoid the adverse events during transportation are done at 

the NICU bedside, with similar results to those done in the 

main OR 

• Surgery at the NICU bedside avoids the accident during 

transport, especially for critical and unstable neonates who are 

in use of high-frequency oscillatory ventilation, inhaled nitric 

oxide therapy, and even extracorporeal membrane oxygenation 

(ECMO) 

• Furthermore, performing the surgery in the NICU provides 

continuity of care by the same intensive care team 



What neonatal surgeries had been done safely in 

NICU? 





What neonatal surgeries had been done safely in 

NICU? 

abdominal laparotomy drain for NEC in 1977 

ligation of patent ductus arteriosus (PDA) in 1982 

 

PDA ligation is the commonest surgery that has been safely 

performed in NICU 

  safe as well as cost effective  

 

The surgical team goes to NICU and performs the surgery 

avoiding any shifting of the sick neonate, while maintaining the 

continuity of care 



PDA 





PATENT DUCTUS ARTERIOSUS (PDA) 

LIGATION PROTOCOL NICU 

• Radiant  warmer: infant must be placed on radiant warmer that can move up and down. 

• EKG Tracing: infant must have leads or limb leads on during surgery so that the 

• anesthesiologist or surgeon can assess the EKG tracing on the monitor- keep left lateral chest free as 

possible for the prep 

• pulse ox: on foot and volume of pulse ox high so everyone can hear  

• Position of infant: infant must be positioned on right side with left side up (left thoracotomy)  

• Infant needs to face the ventilator (make sure all IV lines and transducers are on opposite side of the way 

the infant is facing). 

 

• -axillary roll under infants right side 

 

•  Position of the surgeon: surgeon will stand on the same side as the ventilator, so make sure that the 

ventilator is as close to the wall as possible  

 

• Position of the anesthesiologist: please make sure that the anesthesiologist has IV access. Attach a 

microbore tubing (approximately 0.4mL) to the port which he/she will be using (make sure that the 

anesthesiologist is aware of how much flush (1 mL) is needed to flush the tubing so that the infant is sure to 

get the medication. {(if blood products need to be administered the tubing will need to be changed to 

minibore tubing (approximately 1.5mL). 

 









Special equipment:  

 

 

• My loupes 

• A head light  

• appropriate size baby Bovie pad- babies are usually between 500-1.5 kg 

• Bovie machine 

 

• Neonatal Finochietto Rib spreader 

 

 

 

 

 

 

 

 





What neonatal surgeries had been 

done safely in NICU? 

• Laparotomy for necrotizing enterocolitis (NEC) is the other 

commonly reported surgery that has been performed in NICU 

 

• Most of these are sick unstable ventilated neonates 

 

 

• CDH repair on ECMO 

 



• tracheostomy 

• central line placement – broviac catheters 

• Jugular or saphenous vein options 

• abdominal wall defect repair 

• stoma closure 

• gastrostomy (emergent)  

 



Broviac catheter insertion: operating room or 
neonatal intensive care unit 
 

• We reviewed the records of all 
infants hospitalized in the neonatal 
intensive care unit (NICU) who 
underwent insertion of a Broviac 
catheter from July 1, 1984 through 
August 30, 1985.  

• Broviac catheter insertion can 
safely be performed in the NICU 
without an increase in morbidity.  

• Broviac catheter insertion in the 
NICU is less costly and saves 
transportation of the sick neonate 
to the operating room. 

 

J Pediatr Surg. 1987 Sep;22(9):823-4. 

Lally KP1, Hardin WD Jr, Boettcher M, Shah SI, Mahour GH. 



Bedside Neonatal Intensive Care Unit Correction of 
Congenital Diaphragmatic Hernia: Is Repair without 
Compromise? 
 

• This study aims to evaluate the feasibility, safety, limitations, 
and outcomes of performing different surgical approaches and 
techniques for the bedside repair of congenital diaphragmatic 
hernia (CDH) in critically ill patients who cannot be transferred 
to the operating room 

• 101 cases of CDH were operated on, of which 11 were in very 
critical condition and operated on at the bedside in the neonatal 
intensive care unit (NICU). The mean gestational age was 38.09 
weeks, birth weight, 2.91 kg, and age at surgery, 10 days. All 
were on HFOV and inotropic support and had pulmonary 
hypertension. Nine of them were on nitric oxide. Mean 
preoperative parameters were as follows: O2, 52%; mean airway 
pressure, 15; pH, 7.40; Po 2, 88.5 mm Hg; and Pco 2, 47 mm 
Hg. Nine patients underwent laparotomy and two underwent 
thoracoscopy. All procedures were completed uneventfully.  

• Bedside repair of CDH in the NICU while on HFOV is feasible 
and safe. It is not associated with any compromise in the 
surgical approach or technique. 

 Am J Perinatol. 2016 Jul;33(9):861-5. doi: 10.1055/s-0036-1579649. Epub 2016 Mar 9. 

Altokhais T1, Soomro MA1, Gado A1, Albassam A1. 

 



NICU OR 
(n = 37) 

Main OR 
(n = 28) 

p 

Pre-OP 
ventilator 
use 

30 (81.1) 16 (53.5) 0.307 

FiO2 pre-OP 30.2 27.4 0.735 

FiO2 post-
OP 

31.0 40.9 0.027 

MAP pre-OP 
(cmH2O) 

8.85 8.39 0.654 

MAP post-
OP (cmH2O) 

9.43 8.83 0.594 

Waiting 
time (min) 

34.4 63.6 0.001 

OP duration 
(min) 

70.4 101.1 0.001 

BT pre-OP 
(°C) 

36.8 36.9 0.929 

Lowest BT 
(°C) 

36.2 35.2 0.001 

Hypothermi
a 

3 (8.1) 11 (39.3) 0.008 

IVF during 
OP 
(mL/kg/h) 

11.6 18.8 0.067 

Hyperglyce
mia 

11 (29.7) 12 (42.9) 0.311 

ET 
dislocation 

0 (0) 1 (3.5) 0.422 

Surgical 
related 
infection 

1 (2.7) 4 (14.3) 0.104 

Preoperative and postoperative characteristics and surgical related events among infants  

who received PDA and CDH repair 

Wang YL, et al. Pediatr Neonatol. 2015 Aug;56(4):220-5. doi: 10.1016/j.pedneo.2014.10.003. Epub 2014 Nov 13. 





surgical safety checklist  

• shown to significantly reduce complication 

and death rates in surgical patients 

• novel NICU bedside pre-procedural safety 

checklist to improve teamwork, 

communication and act as a learning tool for 

junior doctors performing these procedures 





• The WHO surgical safety checklist can be adapted to 

any complex procedure, including bedside procedures 

in NICU 

• Safety checklists have been shown to improve 

teamwork, communication and adherence to process 

measures 

• The NICU bedside safety checklist also acts as a 

useful learning tool helping junior doctors performing 

invasive procedures in NICU 







gastroschisis 



Silo reduction 







Primary Repair  vs.   Routine Silo 

  

Evolving Management of Gastroschisis 



All patient received silo with routine paralysis, 

intubation, and ventilation for placement. 

Slow reductions. 

Delayed elective surgical closure. 

Prolonged antibiotic administration. 

Prolonged opioid course (some patients 

discharged home on methadone) 



1. Position and Cover 



2. Neonatal Preparation 



3. Decompression 





PRESERVE UMBILICUS! 

“Umbilical Flap” “Ward” “Plastic” “Sutureless” 

General Anesthesia, Abdominal Pressure, Pain, Cosmesis 

Bedside Skin Closure Technique 



• Everything at bedside 

• No narcotics 

• No intubation 

• Just sweeties 

• No sutures 

 

• No operating room needed 











CONCLUSION 

• Neonatal surgery in NICU is a safe procedure 

and can be utilized in unstable or ventilated 

neonate 

• Every neonatal ICU planner should always 

create infrastructure for surgery in NICU 

• Surgical NICU operative team should be 

developed for optimal reach and utilization of 

resources 

 


