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ABSTRACT 

Introduction- Congenital diaphragmatic hernia (CDH) is a challenging and potentially life-threatening congenital anomaly 

that occurs in neonates. The management of CDH requires a multidisciplinary approach, including prenatal diagnosis, 

neonatal intensive care, and surgical intervention. Major differences in physiology between neonates and adults makes the 

former group more liable to morbidity and mortality.  Risk estimation in these neonates helps to counsel parents about the 

post operative outcomes.  

Aim: - To analyse the potential risk factors affecting the surgical outcome in neonates undergoing CDH repair in our tertiery 

health care setup. 

Material and Methods: This is a retrospective and prospective study done from January 2023 to january 2025, total 124 

neonates who underwent CDH repair over a period of 2 years. Demographic data and clinical and laboratory parameters at 

admission were recorded in a proforma. Pre-operative, intra-operative and post-operative adverse events were observed and 

recorded. Various factors were subjected to tests of significance and a further multivariate analysis was done to assess the 

significance of the independent variables in predicting the final surgical outcome.  

Results: out of 124 patients 91 neonates were discharged successfully, with mortality noted in 34 patients (27.2%). 

Gestational age, weight at admission and associated congenital anomalies affected the post-operative outcome significantly. 

Pre-operative persistent pulmonary hypertension (PPHN), need for transfusion of blood products, inotropic and respiratory 

support correlated with adverse post-operative outcomes. Similarly, post-operative mortality was noted to be higher in the 

neonates who required re-intubation, post-operative transfusion of blood products, surgical site infection or ventilator 

associated pneumonia (VAP). 

Conclusion: from this study we concluded that Low birth weight, associated congenital anomalies, PPHN, need for 

transfusion of blood products, need for inotropes and mechanical ventilation, wound infection and duration of hospital stay 

are various factors that significantly influence the surgical outcome in CDH repair. Identification of such potential prognostic 

factors not only helps in improving the surgical outcome in these neonates, but also helps in prognostication and appropriate 

counselling of the parents. 
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1. INTRODUCTION 

Congenital diaphragmatic hernia (CDH) is a severe diaphragmatic malformation that permits herniation of abdominal 

contents into the chest cavity. It is rare, with populations studies giving an estimated prevalence of 2.3 per 10,000 live births 

[1]. Varying outcomes may depend on a wide range of physiological severities. Treatment of CDH is challenging, requiring 

the expertise of integrated multidisciplinary teams in a well-resourced intensive care unit. The aim is to gradually recruit the 

lungs while simultaneously minimizing lung injury. This may be achieved by using ‘gentle hyperventilation’ and permissive 

hypercapnia. High-frequency oscillatory ventilation (HFOV) helps to mitigate this morbidity, which can further compromise 

the already hypoplastic lung [2–4]. Cardio-respiratory stabilization before surgical repair, is a well-established practice, 

associated with improved outcomes and remains the cornerstone to maintaining hemodynamic stability in the post operative 

period as well [4, 5].  

Extracorporeal membrane oxygenation (ECMO) is used in some countries to support these neonates but is not typically 

available in lower- and middle-income countries. Indeed, the survival benefit of ECMO may be confined to more severe 

cases of CDH [6]. Antenatal interventions such as fetal endoscopic tracheal occlusion and termination of pregnancy are other 

approaches. [3, 7, 8, 9] 

Population-based studies from the 1970s to 1990s, which included elective termination and still-born neonates, consistently 

reported CDH mortality rates ranging from 61–66% [3, 9, 10]. The presence of co-existing major anomalies can reduce 

survival to 22% [3].  

The CDH Study Group (CDHSG) initiated a registry, collecting multi-institutional data from many countries, to evaluate the 

variation in treatment and outcome, with the ability to adjust for severity [11]. This registry data showed a decrease in the 

use of ECMO and an increase in the use of iNO over the period of time. From 2007 to 2019, the overall survival of CDH 

liveborn neonates was 72% [12]. However, patients continue to spend a substantial amount of time in the hospital and suffer 

from significant morbidities and mortality, particularly those with associated severe defects [13]. Over the past two decades, 

studies from South and Southeast (SE) Asian countries, mostly involving relatively small numbers of neonates with varying 

selection criteria, reported survival rates ranging from 56–78% in India [14–18], 52% in Malaysia [19], and 56–79% in 

Taiwan [20, 21] and Singapore [8, 22], moving from low-middle, upper-middle, and high-income countries, respectively.  

Aims and objectives 

This is a retrospective and prospective study  done to determine the factors affecting outcomes in neonates undergoing CDH 

repair. 

2. METHODS AND MATERIALS 

This is a retrospective and prospective study done from January 2023 to january 2025, total 124 neonates who underwent 

CDH repair over a period of 2 years. 

Inclusion criteria- 

-Neonates undergoing CDH repair. 

Exclusion criteria-  

-infants ≥30 days. 

-neonates undergoing thoracic, cardiac, neuro, ortho, ENT and eye surgery. 

-failure to obtain consent.  

Demographic data and clinical and laboratory parameters at admissions were recorded in a predesigned proforma. Pre-

operative, intra-operative and post-operative adverse events were observed and recorded. The variables were subjected to 

test of significance and further multivariate analysis was done to assess the independent variables predicting the outcome. 

Postoperative events like Persistent pulmonary hypertension, Hypotension, Re-intubation, Ventilator associated pneumonia, 

Sepsis, Wound dehiscence, Duration of IV fluids, Total duration of stay till discharge or death was also noted.  

Observations and Results-  

124 neonates underwent CDH repair during the study period. Male: Female ratio was 3.4:1. Majority of the babies (51.2%) 

were term born. Majority of the babies (51.2%) were term. Mean gestational age at birth in female babies was 36.05 ± 2.81 

weeks. Mean gestational age at birth in male babies was 35.89 ± 3.48 weeks. 

 

 

 



Dr. Pramila Sharma, Dr. Aditya J Baindur, Dr. Geetika Mathur, Dr. Pankaj 

Goyal, Dr. Rashmi Gupta, Dr. Ashok Kumar Chopra 
 

pg. 848 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 30s 

 

Table- 1  Association of Outcome with Birth Weight 

Birth Weight 

Outcome 

Total 
P 

Value Died Survived 

N  N N 

<2500 19  12 32 

0.016 

2500-3000 8  57 65 

>3000 6  22 28 

Total 33  91 124 

 

Mean birth weight in non – survivors was 2023 ± 649.88 gms while in survivors it was 2522 ± 708.84 gms . Babies below 

2500gms had highest mortality (20/34). Lowest mortality was observed in babies weighing more than 3000 gms (06/34). 

Mean weight at admission of neonates who died post operatively was - 2035 ± 610.86 gms. The neonates who survived had 

mean weight of 2455.75 ± 690.14 gms. Of all the parameters studied, weight at admission was the only parameter found to 

be significantly associated with postoperative mortality. 

Almost half of the neonates  required preoperative ventilation support (n:64; 51.2%). Some neonates required more than one 

type of blood products in the form of Packed RBC, FFP and Platelet transfusion. Need for inotropic support and blood 

transfusions (PRBC/ FFP/ Platelets)in the preoperative period  was seen to be significantly associated with postoperative 

mortality.  

Post operative ventilator associated pneumonia (VAP), hypotension, need for transfusion, Re-Intubation, and postoperative 

sepsis are factors found to significantly affect post operative survival or mortality. Wound dehiscence and urinary tract 

infection were not found to be significant.  

Table -2  Duration of Hospital Stay 
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The mean total duration of hospital stay was 21.79 ± 26.24 days. The median (IQR) duration of stay was 12 days. 

3. DISCUSSION 

This is a retrospective and prospective study done from January 2023 to january 2025, total 124 neonates who underwent 

CDH repair over a period of 2 years. Majority of the babies (51.2%) were term. Mean gestational age at birth in female 

babies was 36.05 ± 2.81 weeks, while in male neonates, it was 35.89 ± 3.48 weeks. Mean birth weight in non – survivors 

was 2023 ± 649.88 gms while in survivors it was 2522 ± 708.84 gms . Babies below 2500gms had highest of mortality 

(20/34). Lowest mortality was observed in babies weighing more than 3000 gms 06/34. Mean weight at admission of 

neonates who died post operatively was 2035 ± 610.86 gms. The neonates who survived had mean weight of 2455.75 ± 

690.14 gms. 

Of the 124 patients operated, 91(72%) neonates were discharged. Studies from other Indian centers have reported survival 

rates ranging from 58% to 78%.[32,33,34] On the other hand, studies from developed countries have reported a survival rate 

of 85%–90% with protocolized care.[36,37] 

Babies with antenatal diagnosis have better prognosis, especially if the occurrence of diaphragmatic hernia is later in 

gestation.[38] In this study, no such significant relation could be established between antenatal diagnosis of CDH and 

postoperative survival . This may be explained by the reason that majority of them were diagnosed early in gestation with 

higher rates of pulmonary hypoplasia and pulmonary hypertension. Similar results were observed by Chandrasekaran et 

al.[32] Contents of hernia including liver and stomach have been reported to have a poor prognosis.[38,39,40] In the present 

study also, babies with liver or stomach as the content of hernia were associated with a poorer outcome. Of all the parameters 

studied, weight at admission was the only parameter found to be significantly associated with postoperative mortality. Pre 

operative need for transfusion of blood products, inotropic support or ventilatory support also was an indicator of poor 

outcome. Post operative ventilator associated pneumonia (VAP), reintubation of the patient, hypotension, postoperative 

sepsis and need for blood transfusion are significant factors affecting postoperative survival or mortality. 

Timely institution of respiratory support, thermo stabilization, transfusion of blood/blood products and inotropic support play 

a major role in determining the final outcome. Postoperative adverse events like need for re-intubation and transfusion of 

blood/blood products are associated with significant post operative mortality. 

Wound dehiscence and urinary tract infection were not found to be significant. The mean total duration of hospital stay was 

21.79 ± 26.24 days. The median (IQR) duration of stay was 12days. 

A low APGAR score at birth, shock, need for extracorporeal membrane oxygenation (ECMO) and  presence of PPHN are 

also associated with poor prognosis.[32,35,37]. Need for high ventilatory settings in the preoperative period, low PaO2, high 

AaDO2(>500), and high OI >20 within first 24 hours were also found to be significantly associated with mortality. Incidence 

of pneumothorax was 23.33% in this study, which was comparable to 22% incidence observed in a study by 

Chandrasekaran et al. [32] 

4. CONCLUSION 

CDH is a surgical anomaly associated with major physiological disturbances. The severity is determined by both antenatal 

and postnatal factors. from this study we concluded that Low birth weight, associated congenital anomalies, PPHN, need for 

transfusion of blood products, need for inotropes and mechanical ventilation, wound infection and duration of hospital stay 

are various factors that significantly influence the surgical outcome in CDH repair. Identification of such potential prognostic 

factors not only helps in improving the surgical outcome in these neonates, but also helps in prognostication and appropriate 

counselling of the parents. The insights gained from this study will not only contribute to the existing body of knowledge on 

CDH but also aid in refining our clinical practices, ultimately improving the surgical outcomes in these newborns. 

REFERENCES 

[1] Paoletti M, Rafer G, Gaf MS, Antounians L, Lauriti G, Zani A. Prevalence and risk factors for congenital 

diaphragmatic hernia: a global view. J Pediatr Surg. 2020;55:2297–307.  

[2] Chou HC, Tang JR, Lai HS, Tsao PN, Yau KI. Prognostic indicators of survival in infants with congenital 

diaphragmatic hernia. J Formos Med Assoc. 2001;100:173–5.  

[3] Colvin J, Bower C, Dickinson JE, Sokol J. Outcomes of congenital diaphragmatic hernia: a population-based 

study in Western Australia. Pediat- rics. 2005;116:e356–63. https://doi.org/10.1542/peds.2004-2845.Erratum. 

In:Pediatrics.2006;117:1870 (PMID: 16140678).  

[4] Garcia A, Stolar CJH. Congenital diaphragmatic hernia and protective ventilation strategies in pediatric surgery. 

Surg Clin North Am. 2012;92:659–68.  

[5] Wung JT, Sahni R, Moftt 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.  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6568153/#ref2


Dr. Pramila Sharma, Dr. Aditya J Baindur, Dr. Geetika Mathur, Dr. Pankaj 

Goyal, Dr. Rashmi Gupta, Dr. Ashok Kumar Chopra 
 

pg. 850 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 30s 

 

[6] Kays DW. ECMO in CDH: Is there a role? Semin Pediatr Surg. 2017;26:166– 70. 

https://doi.org/10.1053/j.sempedsurg.2017.04.006 (Epub 2017 Apr 25 PMID: 28641755).  

[7] Ruano R, Ali RA, Patel P, Cass D, Olutoye O, Belfort MA. Fetal endoscopic tracheal occlusion for congenital 

diaphragmatic hernia: indications, outcomes, and future directions. Obstet Gynecol Surv. 2014;69:147–58.  

[8] Teo WY, Sriram B, Alim AA, Ruan X, Rajadurai VS. A single-center observational study on congenital 

diaphragmatic hernia: outcome, predictors of mortality and experience from a tertiary perinatal center in 

Singapore. Pediatric Neonatol. 2020;61:385–92.  

[9] Stege G, Fenton A, Jafray B. Nihilism in the 1990s: the true mortality of congenital diaphragmatic hernia. 

Pediatrics. 2003;112:532–5.  

[10] Harrison MR, Bjordal RI, Langmark F, Knutrud O. Congenital diaphragmatic hernia: the hidden mortality. J 

Pediatr Surg. 1978;13:227–30.  

[11] Department of Pediatric Surgery at McGovern Medical School. Congeni- tal Diaphragmatic Hernia Study 

Group Information Forum. Available from: https://med.uth.edu/pediatricsurgery/research/research-centers- 

and-programs/cdhsg/. Accessed on Aug 14, 2021.  

[12] Congenital Diaphragmatic Hernia Study Group. Report from the Con- genital Diaphragmatic Hernia Study 

Group on patients born 1/1/2007 - 9/5/2019. Available from: https://med.uth.edu/pediatricsurgery/ wp-

content/uploads/sites/3/2019/09/CDHSG-Report-2007-2019.pdf. Accessed on 14 Aug 2021.  

[13] Lally KP, Lally PA, Van Meurs KP, Bohn DJ, Davis CF, Rodgers B, et al. Congenital Diaphragmatic Hernia 

Study Group. Treatment evolution in high-risk congenital diaphragmatic hernia: ten years” experience with 

diaphragmatic agenesis. Ann Surg. 2006;244:505–13.  

[14] Bhat YR, Kumar V, Rao A. Congenital diaphragmatic hernia in a develop- ing country. Singapore Med J. 

2008;49:715–8.  

[15] Chaudhary J, Shivprasad B, Lakshmi V, Shanmugh sundaram R, Nan- dhini G, Balamourougane P. Analysis 

of prognostic factors in con- genital diaphragmatic hernia in neonates. J Indian Assoc Pediatr Surg. 

2019;24:176–9.  

[16] Chandrasekaran A, Rathnavelu E, Mulage L, Ninan B, Balakrishnan U, Amboiram P, et al. Postnatal predictors 

for outcome in congenital diaphragmatic hernia: A single center retrospective cohort study from India. Indian J 

Child Health. 2016;3:324–9.  

[17] Molugan M, Kamalarathnam CN, Muthukumaran J. Clinical profle of congenital diaphragmatic hernia and their 

short-term outcome in a tertiary care neonatal unit: a retrospective study. Indian J Child Health. 2017;4:435–7  

[18] Jain A, Singh V, Sharma M. Congenital diaphragmatic hernia. Indian J Anaesth. 2002;46:426–9.  

[19] Rohana J, Boo NY, Thambidorai CR. Early outcome of congenital diaphragmatic hernia in a Malaysian tertiary 

centre. Singapore Med J. 2008;49:142–4.  

[20] Chao PH, Huang CB, Liu CA, Chung MY, Chen CC, Chen FS, et al. Con- genital diaphragmatic hernia in the 

neonatal period: review of 21 years’ experience. Pediatr Neonatol. 2010;51:97–102.  

[21] Chu SM, Hsieh WS, Lin JN, Yang PH, Fu RH, Kuo CY. Treatment and outcome of congenital diaphragmatic 

hernia. J Formos Med Assoc. 2000;99:844–7.  

[22] Lee SY, Tan KH. Antenatally diagnosed congenital diaphragmatic hernia in Singapore: a fve-year series. 

Singapore Med J. 2013;54:432–6.  

[23] Inhaled nitric oxide and hypoxic respiratory failure in infants with con- genital diaphragmatic hernia. The 

Neonatal Inhaled Nitric Oxide Study Group (NINOS). Pediatrics. 1997;99(6):838-45. https://doi.org/10.1542/ 

peds.99.6.838.  

[24] Shah N, Jacob T, Exler R, et al. Inhaled nitric oxide in congenital diaphragmatic hernia. J Pediatr Surg. 

1994;29:1010–4.  

[25] Shann F, Henning RJ, Butt W. Royal Children’s Hospital (Melbourne, Vic.). Intensive Care Unit. Paediatric 

intensive care guidelines. Parkville: Collec- tive Pty Ltd; 2003.  

[26] Lally KP, Lasky RE, Lally PA, Bagolan P, Davis CF, Congenital Diaphragmatic Hernia Study Group, et al. 

Standardized reporting for congenital diaphragmatic hernia–an international consensus. J Pediatr Surg. 

2013;48(12):2408–15.  

[27] Grushka JR, Laberge JM, Puligandla P, Skarsgard ED, Canadian Pediatric Surgery Network. Efect of hospital 

case volume on outcome in con- genital diaphragmatic hernia: the experience of the Canadian Pediatric Surgery 

Network. J Pediatr Surg. 2009;44:873–6.  



Dr. Pramila Sharma, Dr. Aditya J Baindur, Dr. Geetika Mathur, Dr. Pankaj 

Goyal, Dr. Rashmi Gupta, Dr. Ashok Kumar Chopra 
 

pg. 851 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 30s 

 

[28] Hayakawa M, Ito M, Hattori T, Kanamori Y, Okuyama H, Inamura N, Japanese Congenital Diaphragmatic 

Hernia Study Group. Effect of hospital volume on the mortality of congenital diaphragmatic hernia in Japan. 

Pediatr Int. 2013;55:190–6.  

[29] Wittekindt B, Doberschuetz N, Schmedding A, et al. Epidemiology and one-year follow-up of neonates with 

cdh-data from health insurance claims in Germany. Children (Basel). 2021;8:160. https://doi.org/10.3390/ 

children8020160.  

[30] Lum LCS. Reducing PICU mortality in resource-limited settings. Pediatr Crit Care Med. 2020;21:1007–8. 

[31] McGivern MR, Best KE, Rankin J, Wellesley D, Greenlees R, Addor MC, et al. Epidemiology of congenital 

diaphragmatic hernia in Europe: A register-based study. Arch Dis Child Fetal Neonatal Ed. 2015;100:F137–

44. [PubMed] [Google Scholar] 

[32] Chandrasekaran A, Rathnavelu E, Mulage L, Ninan B, Balakrishnan U, Amboiram P, et al. Postnatal predictors 

for outcome in congenital diaphragmatic hernia: A single-center retrospective cohort study from India. Indian 

J Child Health. 2016;14:1–6. [Google Scholar] 

[33] Panda SS, Bajpai M, Srinivas M. Presence of hernia sac in prediction of postoperative outcome in congenital 

diaphragmatic hernia. Indian Pediatr. 2013;50:1041–3. [PubMed] [Google Scholar] 

[34] Molugan M, Kamalarathnam CN, Muthukumaran J. Clinical profile of congenital diaphragmatic hernia and 

their short-term outcome in a tertiary care neonatal unit: A retrospective study. Indian J Child 

Health. 2017;4:435–7. [Google Scholar] 

[35] dos Santos LR, Maksoud-Filho JG, Tannuri U, Andrade WC, Maksoud JG. Prognostic factors and survival in 

neonates with congenital diaphragmatic hernia. J Pediatr (Rio J) 2003;79:81–6. [PubMed] [Google Scholar] 

[36] Snoek KG, Reiss IK, Greenough A, Capolupo I, Urlesberger B, Wessel L, et al. Standardized postnatal 

management of infants with congenital diaphragmatic hernia in Europe: The CDH EURO consortium consensus 

– 2015 Update. Neonatology. 2016;110:66–74. [PubMed] [Google Scholar] 

[37] Heiwegen K, de Blaauw I, Janssen S, van Rooij IA, van Heijst A, Botden Sanne MBI. short term surgical 

outcomes in the treatment of congenital diaphragmatic hernia: An overview of 15 years experience. Ann Emerg 

Surg. 2017;2:1005. [Google Scholar] 

[38] Gallot D, Boda C, Ughetto S, Perthus I, Robert-Gnansia E, Francannet C, et al. Prenatal detection and outcome 

of congenital diaphragmatic hernia: A French registry-based study. Ultrasound Obstet Gynecol. 2007;29:276–

83. [PubMed] [Google Scholar] 

[39] Mullassery D, Ba'ath ME, Jesudason EC, Losty PD. Value of liver herniation in prediction of outcome in fetal 

congenital diaphragmatic hernia: A systematic review and meta-analysis. Ultrasound Obstet 

Gynecol. 2010;35:609–14. [PubMed] [Google Scholar] 

[40] Beaumier CK, Beres AL, Puligandla PS, Skarsgard ED. Canadian Pediatric Surgery Network. Clinical 

characteristics and outcomes of patients with right congenital diaphragmatic hernia: A population-based study. J 

Pediatr Surg. 2015;50:731–3. [PubMed] [Google Scholar] 

 
 

https://pubmed.ncbi.nlm.nih.gov/25411443
https://scholar.google.com/scholar_lookup?journal=Arch+Dis+Child+Fetal+Neonatal+Ed&title=Epidemiology+of+congenital+diaphragmatic+hernia+in+Europe:+A+register-based+study&author=MR+McGivern&author=KE+Best&author=J+Rankin&author=D+Wellesley&author=R+Greenlees&volume=100&publication_year=2015&pages=F137-44&pmid=25411443&
https://scholar.google.com/scholar_lookup?journal=Indian+J+Child+Health&title=Postnatal+predictors+for+outcome+in+congenital+diaphragmatic+hernia:+A+single-center+retrospective+cohort+study+from+India&author=A+Chandrasekaran&author=E+Rathnavelu&author=L+Mulage&author=B+Ninan&author=U+Balakrishnan&volume=14&publication_year=2016&pages=1-6&
https://pubmed.ncbi.nlm.nih.gov/23798629
https://scholar.google.com/scholar_lookup?journal=Indian+Pediatr&title=Presence+of+hernia+sac+in+prediction+of+postoperative+outcome+in+congenital+diaphragmatic+hernia&author=SS+Panda&author=M+Bajpai&author=M+Srinivas&volume=50&publication_year=2013&pages=1041-3&pmid=23798629&
https://scholar.google.com/scholar_lookup?journal=Indian+J+Child+Health&title=Clinical+profile+of+congenital+diaphragmatic+hernia+and+their+short-term+outcome+in+a+tertiary+care+neonatal+unit:+A+retrospective+study&author=M+Molugan&author=CN+Kamalarathnam&author=J+Muthukumaran&volume=4&publication_year=2017&pages=435-7&
https://pubmed.ncbi.nlm.nih.gov/12973514
https://scholar.google.com/scholar_lookup?journal=J+Pediatr+(Rio+J)&title=Prognostic+factors+and+survival+in+neonates+with+congenital+diaphragmatic+hernia&author=LR+dos+Santos&author=JG+Maksoud-Filho&author=U+Tannuri&author=WC+Andrade&author=JG+Maksoud&volume=79&publication_year=2003&pages=81-6&pmid=12973514&
https://pubmed.ncbi.nlm.nih.gov/27077664
https://scholar.google.com/scholar_lookup?journal=Neonatology&title=Standardized+postnatal+management+of+infants+with+congenital+diaphragmatic+hernia+in+Europe:+The+CDH+EURO+consortium+consensus+%E2%80%93+2015+Update&author=KG+Snoek&author=IK+Reiss&author=A+Greenough&author=I+Capolupo&author=B+Urlesberger&volume=110&publication_year=2016&pages=66-74&pmid=27077664&
https://scholar.google.com/scholar_lookup?journal=Ann+Emerg+Surg&title=short+term+surgical+outcomes+in+the+treatment+of+congenital+diaphragmatic+hernia:+An+overview+of+15+years+experience&author=K+Heiwegen&author=I+de+Blaauw&author=S+Janssen&author=IA+van+Rooij&author=A+van+Heijst&volume=2&publication_year=2017&pages=1005&
https://pubmed.ncbi.nlm.nih.gov/17177265
https://scholar.google.com/scholar_lookup?journal=Ultrasound+Obstet+Gynecol&title=Prenatal+detection+and+outcome+of+congenital+diaphragmatic+hernia:+A+French+registry-based+study&author=D+Gallot&author=C+Boda&author=S+Ughetto&author=I+Perthus&author=E+Robert-Gnansia&volume=29&publication_year=2007&pages=276-83&pmid=17177265&
https://pubmed.ncbi.nlm.nih.gov/20178116
https://scholar.google.com/scholar_lookup?journal=Ultrasound+Obstet+Gynecol&title=Value+of+liver+herniation+in+prediction+of+outcome+in+fetal+congenital+diaphragmatic+hernia:+A+systematic+review+and+meta-analysis&author=D+Mullassery&author=ME+Ba%27ath&author=EC+Jesudason&author=PD+Losty&volume=35&publication_year=2010&pages=609-14&pmid=20178116&
https://pubmed.ncbi.nlm.nih.gov/25783377
https://scholar.google.com/scholar_lookup?journal=J+Pediatr+Surg&title=Canadian+Pediatric+Surgery+Network.+Clinical+characteristics+and+outcomes+of+patients+with+right+congenital+diaphragmatic+hernia:+A+population-based+study&author=CK+Beaumier&author=AL+Beres&author=PS+Puligandla&author=ED+Skarsgard&volume=50&publication_year=2015&pages=731-3&pmid=25783377&

