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Case Report / Olgu Sunumu
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Introduction

Management of congenital diaphragmatic hernia (CDH) is still 
a challenge with reasonably higher perioperative mortality.1 
Pleural complications like pneumothorax and effusion are 
common after open CDH repair. Studies have shown to reduce 
these complications from 28% to 10% with the placement 
of tube thoracostomy after surgery.  Tube thoracostomy also 
reduces postoperative ventilation time and does not cause a 
delay in extubation.2 However, tube thoracostomy, although 
having benefits and thought to be safe, may lead to life-
threatening complications like tension pneumothorax. We 
present a unique case of acute respiratory failure with near 
cardiac arrest in the immediate postoperative period where 
the cause of the catastrophe was open pneumothorax.

Case Report

One-month-old male baby, weighing 2.6 Kg, born by cesarean 
delivery at term, was referred to our institute with a chief 
complaint of respiratory distress with a diagnosis of congenital 

heart disease. On the 7th day of life, the baby developed 
respiratory distress, refusal to feed, and bluish discoloration 
of the face. A diagnosis of CDH was made, and the baby was 
started on bubble continuous positive airway pressure (CPAP) 
and Ryle’s tube feeding. The baby had heart rate (HR) of 140/
min, blood pressure of 75/50 mmHg, and SpO2 of 94% on 
CPAP. A diminished air entry on the left side of the chest was 
noted.

With high-risk consent, the baby was taken up for surgery 
after initial stabilization with the American Society 
of Anesthesiologists physical class -IV and anesthesia 
management was done as per standard institute practice; 
Sevoflurane based balanced anesthesia was used. An 
intercostal drain was placed on the operated side of the chest 
at the end of the surgery. The operation lasted for one hour, 
and the baby was reversed, extubated, and shifted to the 
post-anesthesia care unit (PACU) for observation. Immediately 
after extubation, the baby had proper rhythmic respiration 
without any signs and symptoms of respiratory depression or 
difficulty. Auscultation over the trachea indicated free airflow 
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without any obstructive sounds, both during inspiration and 
expiration, and the baby was shifted to PACU after 5 minutes.

After 20 minutes in the PACU, the nursing officer observed 
falling SpO

2
 with peripheral cyanosis. The baby was 

immediately reintubated under the vision, and assisted positive 
pressure ventilation with a self-inflating bag with 100% was 
administered. However, SpO2 did not improve, and the baby 
developed bradycardia with an HR of 54 bpm. Atropine 
0.2 mg was injected intravenously, and assisted ventilation 
continued. Bilateral positive air-entry sounds were positive 
but of diminished intensity. The ET position was doubted, 
and the senior anaesthesiologist re-intubated the baby yet no 
immediate improvement. The HR further declined to below 
40/min; immediately, chest compression was initiated along 
with injection Epinephrine administration.

At this point, an observation was made that the thoracostomy 
tube has been displaced up from the water seal. A suction 
catheter was then attached to the displaced end, and the 
displaced end was replaced correctly in the water seal.  After 
which the SpO

2
 and HR gradually improved, and the baby was 

placed on mechanical ventilation and shifted out to neonatal 
ICU for further management. The pre and postoperative X-ray 
is shown in figure 1, where postoperative X-ray showing 
thoracostomy tube in-situ with lung field expansion as 
compared to the preoperative one.

Discussion

Congenital diaphragmatic hernia management emphasizes 
understanding of the changes in ventilation and respiratory 
physiology. There occurs a dynamic interplay between 
pulmonary hypoplasia and herniation of abdominal organs 
into the thorax, leading to raised airway pressure, preferential 
ventilation of the contralateral lung, mediastinal shift, 
physical compression on the heart and thickened pulmonary 
vasculature. Thoracic contents are reduced back to the 
abdomen, which in turn gives the lung adequate area for 
expansion and gas exchange. The patient responded to 
the intraoperative management without any adverse note, 
and therefore, was extubated. However, in the immediate 
postoperative period, the patients’ condition deteriorated 
acutely after around 20 minutes. In the postoperative period, 
compliance and gas exchange can deteriorate,3 which can 
lead to desaturation. We thought that the patient went 
to acute respiratory failure due to incomplete reversal or 
inadequate exchange of gases; hence, intubated the patient 
and ventilated. Nevertheless, it was not helpful.

The use of the tube thoracostomy after CDH surgery is 
arguable. While some fear the possible increased risk of 
complication and rationalize non-placement of the tube to 

encourage the lung to enlarge gradually, displacing fluid and 
air,4,5 a retrospective analysis failed to show increased risk 
instead reported significant benefit in terms of recovery.2

Pneumothorax has been found as a significant risk factor for 
mortality.6 Tube thoracostomy is indicated for the prevention 
and management of pneumothorax and often connected 
with a chest drainage system. Even during transportation, 
chest drain clamping is usually not advised due to the risk of 
tension pneumothorax development in the face of continuous 
air leak.7 Even though thought innocuous and preventive, it 
can lead to devastating complications, as cited above, if not 
maintained in a proper underwater seal. Drain open to the 
atmosphere can suck in air into the already compromised 
neonate hemithorax, thereby pushing the mediastinum to the 
opposite side and compromising both ventilation and cardiac 
output. Tension pneumothorax is considered as a reversible 
cause of cardiac arrest [Advanced Cardiac Life Support]. It 
can even lead to failure of cardiopulmonary resuscitation if 
the air is not drained immediately.8 However, the probable 
pathophysiology in our patient appears not to be the tension 
pneumothorax, but an open pneumothorax. While the baby 
tried to take a breath, the air was sucked in through the 
least resistance path, i.e., thoracostomy tube. This changed 
the respiratory mechanics, and there was no gas exchange 
in the alveoli. Initially, with impaired ventilation, the baby 
tried compensatory hyperventilate, which lead to the more 
negative pressure generation, and more air was sucked in the 
hemithorax with tube thoracostomy in-situ, ultimately leading 
to respiratory failure and subsequent near cardiac arrest. 
Even after intubation and ET in place, as the patient was not 
paralyzed, the negative pressure was still generated within 
the pleural cavity leading to air sucking, and this led to the 
persistence of the problem. This is supported by the fact that 
when the thoracostomy tube was partially closed, and it was 
positioned back to the underwater seal by one of the team-
member, the oxygenation and hemodynamics improved, and 
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Figure 1. Preoperative and postoperative X-ray of the baby showing bowel 
content and in-situ tube thoracostomy, respectively in the left hemithorax
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the baby revived. 

The other critical learning point is the implementation of 
structured postoperative patient handover. Technical and 
communication errors can negatively impact patient safety and 
outcome. A systematic review of the literature recommends 
standardized process through the use of checklists and 
protocols for better handover and outcome.9 Preparation of 
drains and tubes before shifting, information of these, and 
their care plan in the postoperative period needs be well-
checked and communicated. Inter-professional handover has 
also been suggested for safer patient transfer in the PACU.10 
Better implementation of this point could have prevented the 
catastrophe in our patient.

To be noted that, bradycardia in pediatrics are mostly hypoxic 
(also known as primary bradycardia) and is better treated 
with Epinephrine rather than Atropine as per the pediatric 
advanced life support. However, in our case, the possibility 
of secondary bradycardia due to surgical injury was also 
one of the possibilities. Atropine is indicated in refractory 
primary bradycardia and secondary bradycardia. Although 
we administered Atropine as the first drug, Epinephrine was 
administered immediately as soon as we recognized that the 
baby is going to cardiac arrest. 

Conclusion

The present case highlights the fact that special vigilance is 
required while shifting a postoperative CDH case with tube 
thoracostomy in-situ. Acute respiratory failure and cardiac 
arrest may even happen with open pneumothorax in such a 
situation. A multidisciplinary approach and management help 
in better decision making.

Ethic

Acknowledgment: None 

Ethical Approval: Informed and written consent were obtained 
from the parents of the baby for publication. In our institute, 

Ethical approval is not required for a case report.

Conflicts of interest: None

Competing Interest: None

Funding/financial support: None

References

1.	 Aihole JS, Gowdra A, Javaregowda D, Jadhav V, Babu M N, 
Sahadev R. A clinical study on congenital diaphragmatic hernia in 
neonates: Our institutional experience. J Indian Assoc Pediatr Surg. 
2018;23:131-9.

2.	 Schlager A, Arps K, Siddharthan R, Clifton MS. Tube Thoracostomy 
at the Time of Congenital Diaphragmatic Hernia Repair: 
Reassessing the Risks and Benefits. J Laparoendosc Adv Surg Tech 
A. 2017;27(3):311-317. doi: 10.1089/lap.2016.0233.

3.	 Quinney M, Wellesley H. Anaesthetic management of patients with 
a congenital diaphragmatic hernia. BJA Educ. 2018;18(4):95-101. 
doi:10.1016/j.bjae.2018.01.001.

4.	 Wung  JT,  Sahni  R,  Moffitt  ST,  Lipsitz E, Stolar CJ.  Congenital 
diaphragmatic hernia: survival treated with very delayed surgery, 
spontaneous respiration, and no chest tube. J Pediatr Surg 1995;30: 
406–9. doi:10.1016/0022-3468(95)90042-x.

5.	 Kotecha S, Barbato A, Bush A, Claus F, Davenport F, Delacourt C, et 
al. Congenital diaphragmatic hernia. Eur Respir J. 2012;39(4):820-9. 
doi: 10.1183/09031936.00066511

6.	 Han S, Lee S, Son J, Seo JM, Lee SK.   Pneumothorax Is a Significant 
Risk Factor for Mortality in Congenital Diaphragmatic Hernia: 
A Single Center Experience.     Adv Pediatr Surg. 2018;24(2):68-
75.   https://doi.org/10.13029/aps.2018.24.2.68

7.	 The Royal Children’s Hospital Melbourne. Clinical Guideline 
(Nursing): Chest drain management. 2016 Feb [cited 2019 May 
22]. Available from https://www.rch.org.au/rchcpg/hospital_
clinical_guideline_index/Chest_Drain_Management/

8.	 Buschmann CT, Tsokos M, Kleber C. Tension pneumothorax in 
unsuccessful cardiopulmonary resuscitation. Rom J Leg Med. 
2014;22:221-3. doi:10.4323/rjlm.2014.221.

9.	 Segall N, Bonifacio AS, Schroeder RA, et al. Can we make 
postoperative patient handovers safer? A systematic review of 
the literature. Anesth Analg. 2012;115(1):102–115. doi:10.1213/
ANE.0b013e318253af4b

10.	 Redley B, Bucknall TK, Evans S, Botti M. Inter-professional clinical 
handover in post-anaesthetic care units: tools to improve quality 
and safety. Int J Qual Health Care. 2016 Oct;28(5):573-579.   


