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Abstract: We report a case of a 27-week premature infant with necrotizing enterocolitis 28 days postpartum who underwent 

high-frequency oscillation-assisted ventilation anesthesia during surgery. Children born after the whole body's skin is blue, 

spontaneous breathing is weak, with a sigh breath, limb soft, oxygen desaturation under endotracheal intubation-assisted 

ventilation into the NICU. On the 20th day after the birth of children, abdominal distension sign of progression, merger, NEC. 22 

days after birth oxygen saturation fluctuations in 80% to 90%, blood gas analysis in children with prompt acidosis is obvious, to 

correct acidosis, baking soda, at the same time with PaCO2 prompt rise obviously, sputum, mechanical ventilation has been 

unable to maintain oxygenation, has been into high-frequency respirator assisted ventilation, respiratory frequency of 9 HZ, 

sputum suction, abdominal X-ray signs of intestinal obstruction, pediatric surgical consultation to laparotomy. Visit poor children 

to see children before anesthesia, bronze skin, through the mouth insert 3.5 endotracheal intubation mechanical assisted 

ventilation, abdominal plain film hint of peng of the children with abdominal significantly, abdominal veins, visible 

gastrointestinal type, high tension. Breathing machine Chang Pin ventilation by putting the children into the operating room, 

home bed immediately after connecting high-frequency ventilation, line ECG noninvasive arterial blood pressure SPO2 (onset of 

each one) percutaneous CO2 monitoring temperature monitoring of cerebral oxygen saturation monitoring. Intraoperative heat 

preservation, blood transfusion, and rehydration, sputum suction strong heart, in order to maintain stable hemodynamics and 

adjust the internal environment stable. The operation lasted only 38 minutes, safely back to NICU, put the patient on the evening 

the postoperative respiratory machine model had a high-frequency mode to Chang Pin auxiliary breathing machine, the second 

day postoperatively, children with open and body moving, stopped using positive inotropic drugs, continue to have a breathing 

machine auxiliary breath, at the same time strengthen parenteral nutrition support and anti-infection treatment, postoperative 3 

months into the common ward, five months after hospital discharge. High-frequency oscillatory ventilation provides a new 

respiratory support method for newborns suffering from necrotizing enterocolitis, especially premature infants, and also buys 

valuable time for their subsequent treatment. 
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1. Introduction 

Neonatal necrotizing enterocolitis [1-3], the neonatal period 

is a kind of special intestinal inflammation necrotic disease, 

due to hypoplasia of the intestinal wall by blood vessels, 

mucous membrane, metabolism, and other unknown factors 

combination of stimulation, causes serious bowel injury 

end-stage performance, characterized by the intestinal mucosa, 

and even for the depth of bowel necrosis. Its pathogenesis is 

not yet fully understood, the case fatality rate is 15% ~ 50%, 

and in severe NEC, extremely low birth weight, and need 
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higher fatality rate in patients with surgical treatment of NEC. 

NEC especially in premature infants, especially below 1500 g 

it's easy to have a very low birth weight. 

The pointer is NEC surgery including 1. Absolute pointer: 

celiac-free gas, namely the digestive tract perforation; 2. 

Peritonitis signs; 3. Internal medicine conservative treatment 

after the disease continues to deteriorate, acidosis can't correct, 

shock, etc., also need surgery [4-6]. 

High-frequency ventilation by high-frequency piston pump 

a small amount of gas pumping and the principle of the 

airway can be taken out for ventilation, this way can reduce 

the pressure fluctuation in the airway, can raise more alveolar 

lung in a state of uniform air and suitable capacity, improve 

the body oxygenation effect is obvious, and has lower airway 

pressure and intrathoracic pressure [7-10]. Pediatric patients 

mainly use high-frequency oscillatory ventilation (HFOV), 

frequency is 500-3000 times/min, tidal volume for 

anatomical die cavity volume of 20% to 80%, can remove 

CO2, not easily induce barotrauma, small tidal volume and 

the advantages of simple operation, fewer side effects, in 

recent years gradually become one of the preferred 

ventilation schemes of pediatric intensive treatment. 

Preterm infants with necrotizing enterocolitis have 

extremely high mortality and poor prognosis due to poor 

cardiac reserve function and severe respiratory system 

disorders. However, advances in respiratory support methods, 

especially the widespread application of high-frequency 

oscillatory ventilation, have given these children a better 

chance of survival. We report a case of a 27-week premature 

infant with necrotizing enterocolitis 28 days postpartum who 

underwent high-frequency oscillation-assisted ventilation 

anesthesia during surgery. 

2. Case Presentation 

Children, female, age 28 days, because at 27 weeks 

premature, birth weight 810 grams, Apgar score 1-5-10 

minutes respectively 1-5-10 points, after the birth of the whole 

body skin blue, spontaneous breathing is weak, with 

occasional sigh breath, limb soft, heart rate 78 beats/min, 

SPO2 52%, endotracheal intubation assisted ventilation past 

into the NICU. On the 20th day after the birth of children, 

abdominal distension sign of progression, the abdomen is 

obvious of peng, bowel sounds are abated, and blood stool, 

considering NEC. Illness alleviates not seen after conservative 

treatment, after the birth of 25 children with oxygen saturation 

fluctuations in 80% to 90%, blood gas analysis suggests 

acidosis, PaCO2 prompt obviously increases, the increase in 

the number of sputum use breathing machine model for 

high-frequency ventilation, line abdominal X-ray plain film 

suggest signs of intestinal obstruction, combining with the 

current condition changes, contact a laparotomy was proposed 

line after pediatric surgical consultation. Preoperative 

diagnosis: 1. Low birth weight (810 g); 2. Super premature (27 

weeks); 3. Neonatal respiratory distress syndrome; 4. NEC. 5. 

DIC. 6. Newborn pneumonia; 7. Intrauterine infection; 8. The 

digestive tract hemorrhage; 9. Subcutaneous ecchymosis. 10. 

Neonatal edema; 11. The neonatal asphyxia; 12. The newborn 

pathological jaundice; 13. The neonatal anemia; 14. The 

tricuspid regurgitation; 15. Intestinal obstruction. 

Supervision of children by the bed before anesthesia: 

premature children born for 28 days, weight 980 g, ECG 

monitoring: P: 190 times/min, NBP: 70/45 mmHg, SPO2: 95%. 

Measuring blood sugar tendency for 6.4 L. Children with skin 

reaction, bronze, inserted through the mouth size 3.5 

endotracheal intubation mechanical assisted ventilation, 

intubation depth of 6.5 CM. Double lung breath sounds crude, 

audible, and sputum song; Abdominal plain film hints of peng of 

the children with abdominal significantly, abdominal veins, 

visible gastrointestinal type, and high tension. The children with 

cycle stability, yet preoperative vascular active drug use yet. 

Because Chang Pin's mechanical ventilation has been unable to 

maintain oxygenation, she has been into high-frequency 

respirator assisted ventilation, with a respiratory frequency of 9 

HZ. Routine blood tests: Hb 108 g/L, Hct 30.6%, Plt 83*10^9/L, 

WBC 13.3*10^9/L. Echocardiographic: patent foramen ovale, 

artery catheter is not closed, tricuspid regurgitation, EF69%. 

Blood gas analysis: PH 7.325, and PaCO2 58.5mmHg, PaO2 74.3 

mmHg, BE 4.8mmol/L, HCO3
-
 26.3 mmol/L, K+ 3.7 mmol/L, 

125 mmol/L for Na+, Glu for 6.1 mmol/ L, hemoglobin 13.1 g/L, 

Lac for 3.6 mmol/ L, SPO2 93.8%. 

We optimize the general condition and internal 

environment of newborns through active communication 

with neonatologists before surgery. Communicate transport 

and intraoperative ventilation strategies with respiratory 

therapists, and plan to arrange high-frequency ventilation 

ventilators in advance. Communicate with the surgeon about 

the surgical plan and the estimated time of operation, and 

prepare blood products before the operation. On the day of 

surgery, the anesthesiologist, the neonatal team, and the 

respiratory therapist transferred the child to the operating 

room with regular ventilation by the transport ventilator. 

After entering the bed, the patient was immediately 

connected with high-frequency ventilation at a frequency of 

9HZ. In order to avoid excessive temperature fluctuation of 

children during the perioperative period, the operating room 

temperature was increased while the body temperature was 

monitored, combined with a heat preservation blanket and 

infusion heating. Invasive blood pressure monitoring was 

established through the femoral artery after intravenous 

administration of high-dose fentanyl (10ug) + Cis-atrazine 

(2mg) anesthesia induction. Continued anesthesia with 

fentanyl and muscle relaxants. At the same time, 5% glucose 

(3ml/h), white red blood cell suspension (6ml/h), epinephrine 

(0.03ug/kg/min), and dopamine (5ug/kg/min) were pumped. 

During the operation, blood pressure dropped significantly 

during the operation of laparotomy and intestinal tube 

clearing, the infusion speed of white red blood cell 

suspension was immediately increased, and epinephrine was 

increased to 0.1ug/kg/min. Given 0.3ml 10% calcium 

gluconate, three inflammatory perforations with necrosis 

were observed in the whole digestive tract, complete necrosis 

of the ileocecal part and whole ascending colon, adhesion, 

and torsion of the perforated necrotic intestine with pus 
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formation, complete adhesion and obstruction of the 

proximal intestine. During the operation, a large amount of 

fluid continued to permeate and bleed, and the maximum 

amount of fluid after laparotomy reached 33ml/kg. 

Intraoperative oxygen saturation fluctuated greatly, ranging 

from 77% to 96%. There was a lot of sputum in the tracheal 

catheter, and repeated suction was performed during the 

operation. The operation took just 38 minutes. After the 

operation, the child returned to the NICU, and the ventilator 

mode changed from high-frequency mode to permanent 

frequency ventilator-assisted breathing on the night after the 

operation. On the second day after the operation, the child 

opened his eyes and moved his body, stopped positive 

inotropic drugs, and continued to receive invasive 

ventilator-assisted breathing, anti-infection, vitamin K1 to 

prevent bleeding, intravenous nutrition, and heat preservation. 

He was transferred to a general ward three months after 

surgery and discharged five months after surgery. 

 

Figure 1. Children with preoperative abdominal plain radiographs indicate 

signs of intestinal obstruction. 

 

Figure 2. For children with abdominal peng, veins revealed abdominal wall. 

3. Discussion 

Along with the advance of premature treatment technology, 

premature mortality is declining, but also brings the rising 

incidence of NEC. According to statistics, more than 30% of 

NEC children need surgery treatment [11]. 

Premature especially NEC of very low birth weight is often 

a very grave prognosis. On the one hand, premature cardiac 

reserve function is poor, tolerance difference of dramatic 

change. And premature babies often merge congenital heart 

disease [12], PDA, in particular, is often left to right shunt, but 

may be reversed. And children themselves effective 

circulating blood volume is limited, the redistribution of fluid 

state, the circulatory failure can occur easily, should pay close 

attention to children by monitoring means capacity status, 

avoid overloading circulation failure or cause pulmonary 

edema. Respiratory system, due to premature bronchial 

pulmonary dysplasia may exist, neonatal pneumonia is seen in 

airway secretions increase, respiratory function reserve is 

insufficient when severe abdominal distention limiting 

diaphragmatic muscle movement, tends to appear in children 

with respiratory distress, such as auxiliary ventilation without 

breathing machine, children with high case fatality rate [13]. 

The progress of respiratory support means, especially widely 

used in high-frequency oscillatory ventilation, also bring new 

life for these children. High-frequency oscillatory ventilation 

can remove CO2 by it, not easily induce barotrauma, small 

tidal volume, and the advantages of simple operation, and 

fewer side effects, in recent years has gradually become the 

first selection of high-frequency ventilation. After many years 

of accumulation of experience, high-frequency oscillatory 

ventilation in pediatric intensive therapy has become one of 

the first choices of ventilation scheme, in ARDS, the treatment 

of diseases such as bronchial BPF, also gradually plays a more 

and more important role [14, 15]. 

4. Conclusion 

According to the anesthesia management of this patient, our 

experience is as follows: Premature especially NEC is often a 

very grave prognosis of very low birth weight, anesthesia 

management is full of challenges. The anesthesia of NEC 

children often needs multilateral cooperation and 

communication, and making plans together. Perioperative 

respiratory circulation management should be closely 

monitored to maintain the stability of the internal environment, 

serious NEC children are likely to need a lot of blood 

transfusion and large doses of vascular active drugs; When 

normal breathing mode is still unable to maintain the patient's 

oxygen timeliness, consideration should be given in the 

high-frequency ventilation surgery under anesthesia. Under 

the HFOV line after general anesthesia operation, should be 

paid attention to: 1. Try to choose the largest diameter of the 

endotracheal tube for children ages; 2. Need to use the X-ray 

imaging examination confirms the endotracheal tube such as 

the position and the right lung capacity; 3. You need to do a 

percutaneous shout at the end of the carbon dioxide (Tc PCO2) 

monitoring; 4. The inhalation anesthetics can't be used, but 

such children often already don't need them; 5. Caution: lung 

expansion excessively, gas leakage, intracranial hemorrhage, 

bradycardia, endotracheal sputum bolt, and hypotension. 
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