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Article History: Abstract: Background: Congenital diaphragmatic hernia (CDH) is a 

life-threatening neonatal condition requiring surgical correction. With 

the advancement of minimally invasive techniques, thoracoscopic 

repair has emerged as an alternative to conventional open repair; 

however, concerns regarding operative time and recurrence 

persist.Aim: To compare the clinical outcomes of thoracoscopic 

versus open repair in patients with congenital diaphragmatic 

hernia.Materials and Methods: This five years prospective 

comparative study was conducted . A total of 68 patients with CDH 

were enrolled, of whom 26 underwent thoracoscopic repair and 42 

underwent open repair. Data were collected prospectively and 

analyzed for operative time, duration of mechanical ventilation, ICU 

stay, hospital stay, postoperative complications, recurrence, and 

mortality.Results: Baseline characteristics were comparable between 

both groups. The mean operative time was significantly longer in the 

thoracoscopic group (110 ± 20 minutes vs 85 ± 15 minutes; p < 0.001). 

However, thoracoscopic repair was associated with significantly 

shorter duration of mechanical ventilation (3.2 ± 1.1 vs 5.1 ± 1.8 days), 

ICU stay (4.1 ± 1.5 vs 6.8 ± 2.2 days), and hospital stay (8.5 ± 2.3 vs 

12.2 ± 3.5 days) (p < 0.001). Recurrence was higher in the 

thoracoscopic group (11.5% vs 4.8%), while wound complications 

were more common in the open group. Mortality was comparable 

between both groups.Conclusion: Thoracoscopic repair is a safe and 

effective alternative to open repair in selected CDH patients, offering 

faster postoperative recovery and reduced morbidity. However, it is 

associated with longer operative time and a higher risk of recurrence. 

Careful patient selection and surgical expertise are essential for 

optimal outcomes. 
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INTRODUCTION 
 

Congenital diaphragmatic hernia (CDH) is a 

developmental defect of the diaphragm characterized 

by herniation of abdominal viscera into the thoracic 

cavity, resulting in pulmonary hypoplasia and 

persistent pulmonary hypertension of the newborn. It 

remains a significant cause of neonatal morbidity and 

mortality, with an estimated incidence of 

approximately 1 in 2500–4000 live births [1,2]. 

 

The pathophysiology of CDH is complex and involves 

impaired lung development, abnormal pulmonary 

vasculature, and varying degrees of cardiorespiratory 

compromise at birth. Despite advances in neonatal 

intensive care, including gentle ventilation strategies 

and extracorporeal membrane oxygenation (ECMO), 

the overall survival remains variable depending on the 

severity of pulmonary hypoplasia and associated 

anomalies [3,4]. 

 

Surgical repair is a definitive component of CDH 

management and is typically performed after 
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preoperative stabilization. Traditionally, CDH repair 

has been carried out through an open abdominal or 

thoracic approach, which allows direct visualization 

and secure closure of the diaphragmatic defect. Open 

repair remains widely practiced due to its reliability, 

especially in large defects and hemodynamically 

unstable patients [5,6]. 

 

Over the past two decades, minimally invasive surgery 

(MIS), particularly thoracoscopic repair, has gained 

increasing acceptance in pediatric surgical practice. 

Thoracoscopy offers several advantages, including 

smaller incisions, reduced postoperative pain, shorter 

duration of mechanical ventilation, improved 

cosmetic outcomes, and faster recovery [7,8]. 

Additionally, enhanced magnification during 

thoracoscopy may facilitate precise dissection and 

repair. 

 

However, concerns persist regarding the technical 

difficulty of thoracoscopic repair, especially in 

neonates with limited physiological reserve. Several 

studies have reported longer operative times and a 

steeper learning curve associated with thoracoscopic 

procedures [9]. More importantly, higher recurrence 

rates have been observed in some series, possibly due 

to tension at the repair site, intracorporeal suturing 

challenges, and selection bias toward less severe cases 

[10,11]. 

 

Given these considerations, the choice between 

thoracoscopic and open repair remains a subject of 

ongoing debate. While thoracoscopic repair may offer 

short-term advantages, its long-term outcomes, 

particularly recurrence rates, require further 

evaluation. 

Therefore, the present prospective comparative study 

was undertaken to evaluate and compare the clinical 

outcomes of thoracoscopic versus open repair in 

patients with congenital diaphragmatic hernia at a 

tertiary care pediatric surgery center. 

 

Patients and Methods 
 
Ethical Considerations 

The study was conducted after obtaining approval 

from the Institutional Ethics Committee. Written 

informed consent was obtained from parents or legal 

guardians prior to inclusion. Patient confidentiality 

was strictly maintained throughout the study. 

 

Study Design  
This was a prospective comparative study. The data 

were collected from different patient’s records. The 

study was carried out over a period of five years. 

 

Study Population 

All consecutive patients diagnosed with congenital 

diaphragmatic hernia (CDH) and admitted during the 

study period were prospectively enrolled. 

A total of 68 patients were included. They were 

divided into two groups; Group I (thoracoscopic 

repair group) including 26 patients. Group II (open 

repair group) including 42 patients.  

 

Inclusion Criteria 
Included in the study were; neonates and infants 

diagnosed with congenital diaphragmatic hernia.  

 The study also included those patients who 

underwent surgical repair (thoracoscopic or open)  All 

hemodynamically stable patients deemed fit for 

surgery were as well considered.   

 

Exclusion Criteria 
Excluded from the study were patients with major 

congenital anomalies incompatible with survival,  

those who expired before surgical intervention and 

patients with recurrent CDH cases previously 

operated elsewhere  plus  those who had incomplete 

clinical data or loss to follow-up.  

 

Preoperative Management 
All patients underwent standardized preoperative 

stabilization, including; mechanical ventilation using 

lung-protective strategies, correction of acidosis and 

electrolyte imbalance, hemodynamic stabilization 

with inotropic support when required. All patients 

underwent echocardiographic evaluation for 

pulmonary hypertension.  

 

Surgical intervention  

Surgical techniques  were only performed after 

achieving clinical and hemodynamic stabilization. 

 

Group Allocation 

Patients were allocated into the  two groups; I and II 

based on; their hemodynamic stability, size of 

diaphragmatic defect (assessed 

radiologically/intraoperatively) as well as the surgeon 

expertise and preference. However, thoracoscopic 

repair was preferred in stable patients with smaller 

defects, while open repair was performed in patients 

with larger defects or borderline stability  

 

Surgical Technique 
- Thoracoscopic Repair 

Thoracoscopic repair was performed under general 

anesthesia with single-lung ventilation where feasible. 

Patients were placed in the lateral decubitus position. 
Three ports were inserted, and CO₂ insufflation was 

used to facilitate visualization. Herniated abdominal 

contents were reduced into the peritoneal cavity, and 

the diaphragmatic defect was closed using interrupted 

non-absorbable sutures. Patch repair was used when 

primary closure was not feasible. 

 

Open Repair 

Open repair was performed via a subcostal abdominal 

incision. Herniated viscera were reduced, and the 

diaphragmatic defect was repaired using non-
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absorbable sutures, with or without patch placement 

depending on defect size. 

 

Data Collection 
Data were collected prospectively using a 

standardized structured proforma, including: 

demographic details (age, sex), clinical presentation 

and side of hernia, operative details (type of surgery, 

operative time), postoperative  course parameters plus 

complications and outcomes.  

 

Outcome Measures 
 They included;  primary outcomes such as;  the 

duration of mechanical ventilation pre and post-

surgery, length of hospital stay and also recorded was 

the recurrence rate.  Also reported was the secondary 

Outcomes including , mean operative time, 

postoperative complications (wound infection, 

respiratory complications)  plus the overall mortality 

rate.  

 

Follow-Up 
All patients were followed up for a minimum period 

of 6–12 months postoperatively. Follow-up evaluation 

involved;  clinical examination, chest radiography 

when indicated  plus assessment for recurrence and 

respiratory function  

 

Statistical Analysis 

Data were entered and analyzed using statistical 

software package  (SPSS version 20). 

Continuous variables were expressed as mean ± 

standard deviation (SD).  

complete excision of the pedunculated subcutaneous 

soft-tissue mass arising from the right lower back. 

 

 

 

Results 
A total of 68 patients with congenital diaphragmatic hernia (CDH) were prospectively enrolled over a period of five 

years. They were divided into two groups; Group I , n= 26 patients (38.2%) underwent thoracoscopic repair. While 

group I, n= 42 patients (61.8%) underwent open repair. All patients completed follow-up and were included in the 

final analysis. 

 

The baseline demographic and clinical characteristics were comparable between both groups. The mean age at 

surgery was 5.2 ± 2.1 days in the thoracoscopic group and 4.8 ± 2.5 days in the open group. There was a similar 

gender distribution and predominance of left-sided CDH (~81%) in both groups, with no statistically significant 

differences. 

 

Table 1: Baseline Demographic and Clinical Characteristics 

Parameter Thoracoscopic (n=26) Open (n=42) p-value 

Mean age (days) 5.2 ± 2.1 4.8 ± 2.5 0.48 

Male (%) 15 (57.7%) 24 (57.1%) 0.96 

Left-sided CDH 21 (80.8%) 34 (81.0%) 0.98 

Table 1 shows no significant difference in baseline characteristics between the two groups. 

 
Analysis of intraoperative parameters revealed that the mean operative time was significantly longer in the 

thoracoscopic group (110 ± 20 minutes) compared to the open group (85 ± 15 minutes) (p < 0.001). However, 

postoperative recovery was significantly better in the thoracoscopic group. The duration of mechanical ventilation 

and length of hospital stay were both significantly reduced compared to the open group. 

 

Table 2: Operative and Postoperative Outcomes 

Parameter Thoracoscopic (n=26) Open (n=42) p-value 

Operative time (minutes) 110 ± 20 85 ± 15 <0.001 

Ventilation duration (days) 3.2 ± 1.1 5.1 ± 1.8 <0.001 

Hospital stay (days) 8.5 ± 2.3 12.2 ± 3.5 <0.001 

Table 2 demonstrates that thoracoscopic repair, although time-consuming, results in significantly faster postoperative 

recovery. 

 
Intraoperative findings showed a comparable distribution of defect sizes between the two groups. Patch repair was 

more frequently required in the open repair group, although this difference was not statistically significant. 

Conversion to open surgery was required in a small proportion of thoracoscopic cases. 

 

 

 

Table 3: Intraoperative Findings 

Parameter Thoracoscopic (n=26) Open (n=42) p-value 
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Small defects 12 (46.2%) 14 (33.3%)  

Moderate defects 10 (38.5%) 18 (42.9%) 0.31 

Large defects 4 (15.3%) 10 (23.8%)  

Patch repair required 5 (19.2%) 12 (28.6%) 0.39 

Conversion to open 2 (7.7%) - - 

Table 3 shows similar intraoperative characteristics, with slightly higher patch usage in the open group. 

 

Postoperative respiratory outcomes further favored the thoracoscopic group. Patients who  underwent thoracoscopic 

repair had significantly shorter ICU stay and oxygen dependency duration.  Yet, the incidence of pulmonary 

hypertension was comparable between the groups. 

 

Table 4: Postoperative Respiratory Outcomes 

Parameter Thoracoscopic (n=26) Open (n=42) p-value 

ICU stay (days) 4.1 ± 1.5 6.8 ± 2.2 <0.001 

Oxygen requirement (days) 5.3 ± 1.8 8.2 ± 2.6 <0.001 

Pulmonary hypertension 6 (23.1%) 11 (26.2%) 0.77 

Table 4 demonstrates improved respiratory recovery in the thoracoscopic group. 

 
Postoperative complications were analyzed in details. The recurrence rate was higher in  group I (the thoracoscopic 

group), (11.5%) compared to those of group II (open group), (4.8%), although this difference was not statistically 

significant. Conversely, wound infections were more common in the open group. The mortality rate was comparable 

between both groups and was primarily related to underlying pulmonary hypoplasia rather than surgical technique. 

 

Table 5: Postoperative Complications and Outcomes 

Parameter Thoracoscopic (n=26) Open (n=42) p-value 

Recurrence 3 (11.5%) 2 (4.8%) 0.28 

Wound infection 1 (3.8%) 6 (14.3%) 0.18 

Respiratory complications 4 (15.4%) 9 (21.4%) 0.52 

Sepsis 2 (7.7%) 5 (11.9%) 0.58 

Mortality 2 (7.7%) 4 (9.5%) 0.79 

Table 5 shows that thoracoscopic repair is associated with fewer wound complications but a higher, though 

statistically insignificant, recurrence rate. 

 
Overall, thoracoscopic repair demonstrated superior postoperative recovery and reduced respiratory morbidity, 

whereas open repair showed a lower recurrence trend. Mortality remained comparable between the two approaches. 

The findings of the present study are consistent with current evidence, supporting the role of thoracoscopic repair as 

an effective alternative to open repair in selected cases. However, careful patient selection, surgeon expertise, and 

institutional experience remain critical factors in optimizing outcomes. The study has highlighted some key 

interpretations. They can be simplified as;  thoracoscopic repair had led to a better postoperative recovery  with lesser 

needs for assisted ventilation, ICU stay, and also  a lesser hospital stay. However, it showed a higher recurrence rate. 

Nevertheless,  mortality rate was highly related to the disease severity rather than the adopted  surgical technique 

 

DISCUSSION  
 

Congenital diaphragmatic hernia (CDH) continues to 

be a major neonatal surgical challenge due to its 

association with pulmonary hypoplasia and 

pulmonary hypertension, which significantly 

influence outcomes [15]. With advances in minimally 

invasive surgery, thoracoscopic repair has emerged as 

an alternative to open repair; however, its safety, 

feasibility, and long-term outcomes remain topics of 

ongoing debate [1,2]. 

In the present prospective study, baseline 

demographic and clinical characteristics were 

comparable between the thoracoscopic and open  

 

 

 

repair groups, allowing a reliable comparison of 

surgical outcomes. Similar comparability has been 

emphasized in previous studies evaluating CDH 

repair techniques [3,4]. 

A key finding of our study was the significantly longer 

operative time in the thoracoscopic group compared 

to open repair. This observation is consistent with 

earlier studies, which attribute prolonged operative 

duration to the technical complexity of thoracoscopic 

suturing, limited working space in neonates, and the 

steep learning curve associated with minimally 

invasive procedures [2,4,13]. However, with 

increasing experience and refinement of techniques, 

operative times have been shown to decrease over 

time [5]. 

Despite longer operative time, thoracoscopic repair 

demonstrated clear advantages in postoperative 

recovery. In our study, patients undergoing 
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thoracoscopic repair had significantly shorter 

duration of mechanical ventilation, ICU stay, and 

overall hospital stay. These findings are supported by 

several studies and meta-analyses, which report 

improved postoperative recovery and reduced 

morbidity with minimally invasive approaches due to 

decreased surgical trauma and better preservation of 

respiratory mechanics [7,9,10,12]. 

Postoperative respiratory outcomes in our study also 

favored the thoracoscopic approach, with reduced 

oxygen dependency and shorter ICU stay. This is 

particularly relevant in CDH patients, where 

minimizing ventilatory support is crucial in 

preventing further lung injury and improving 

outcomes [11]. 

With regard to recurrence, our study demonstrated a 

higher rate in the thoracoscopic group compared to 

open repair, although the difference was not 

statistically significant. This trend has been 

consistently reported in the literature, with multiple 

studies and meta-analyses indicating higher 

recurrence rates following thoracoscopic repair 

[6,9,10]. The increased recurrence is often attributed 

to technical challenges such as intracorporeal 

suturing, tension at the repair site, and difficulties in 

managing larger defects thoracoscopically [6,13]. 

Careful patient selection and use of patch repair when 

indicated may help mitigate this risk [8]. 

In contrast, wound-related complications were more 

common in the open repair group in our study. This 

finding aligns with existing literature, where 

minimally invasive approaches are associated with 

lower rates of wound infection, reduced postoperative 

pain, and superior cosmetic outcomes [7,14]. These 

advantages are particularly important in pediatric 

populations. 

Importantly, the mortality rates were comparable 

between the two groups in our study, suggesting that 

the surgical approach does not significantly influence 

survival. Mortality in CDH is largely determined by 

the severity of pulmonary hypoplasia, pulmonary 

hypertension, and associated anomalies rather than 

the operative technique itself [11,15]. 

Recent systematic reviews and meta-analyses have 

further reinforced these findings, concluding that 

thoracoscopic repair offers improved short-term 

recovery outcomes but carries a higher risk of 

recurrence, while open repair remains more reliable 

for larger defects and unstable patients [9,10,12]. 

Similarly, single-center experiences have 

demonstrated that thoracoscopic repair can be safely 

performed in selected hemodynamically stable 

patients with favorable anatomy [16]. 

 

 

 

CONCLUSION  
 

It may be concluded that; thoracoscopic repair of 

congenital diaphragmatic hernia is a feasible, safe and 

effective alternative to open repair in carefully selected 

patients, offering the advantages of shorter ventilation 

duration and reduced hospital stay. However, it is 

associated with a relatively higher risk of recurrence 

and longer operative time. Open repair remains a 

reliable approach, particularly in complex cases. 

Optimal outcomes depend on appropriate patient 

selection and surgical expertise. Extra cohort studies 

with major numbers may be needed for a more 

realistic verification of this notion. 

 

BIBLIOGRAPHY 
 

1. Lansdale N, Alam S, Losty PD, Jesudason EC. 

Neonatal endosurgical congenital diaphragmatic 

hernia repair: a systematic review and meta-

analysis. Ann Surg. 2010;252(1):20-26. 

doi:10.1097/SLA.0b013e3181dca0e8 

2. Dingemann C, Ure B, Dingemann J. 

Thoracoscopic procedures in pediatric surgery: 

what is the evidence?. Eur J Pediatr Surg. 

2014;24(1):14-19. doi:10.1055/s-0033-1350060 

3. Costerus S, Zahn K, van de Ven K, Vlot J, Wessel 

L, Wijnen R. Thoracoscopic versus open repair of 

CDH in cardiovascular stable neonates. Surg 

Endosc. 2016 Jul;30(7):2818-24. doi: 

10.1007/s00464-015-4560-8. Epub 2015 Oct 21. 

PMID: 26490767; PMCID: PMC4912591. 

4. Gourlay DM, Cassidy LD, Sato TT, Lal DR, 

Arca MJ. Beyond feasibility: a comparison of 

newborns undergoing thoracoscopic and open 

repair of congenital diaphragmatic hernias. J 

Pediatr Surg. 2009;44(9):1702-1707. 

doi:10.1016/j.jpedsurg.2008.11.030 

5. Criss CN, Coughlin MA, Matusko N, Gadepalli 

SK. Outcomes for thoracoscopic versus open 

repair of small to moderate congenital 

diaphragmatic hernias. J Pediatr Surg. 

2018;53(4):635-639. 

doi:10.1016/j.jpedsurg.2017.09.010 

6. Kamran A, Zendejas B, Demehri FR, Nath B, 

Zurakowski D, Smithers CJ. Risk factors for 

recurrence after thoracoscopic repair of 

congenital diaphragmatic hernia (CDH). J 

Pediatr Surg. 2018;53(11):2087-2091. 

doi:10.1016/j.jpedsurg.2018.04.007 

7. Quigley CP, Folaranmi SE. A Systematic Review 

Comparing the Surgical Outcomes of Open 

Versus Minimally Invasive Surgery for 

Congenital Diaphragmatic Hernia Repair. J 

Laparoendosc Adv Surg Tech A. 2023;33(2):211-

219. doi:10.1089/lap.2022.0348 

8. Budzanowski A, Loukogeorgakis S, Mullassery 

D, et al. Thoracoscopic vs open repair of 

congenital diaphragmatic hernia after 

extracorporeal membrane oxygenation: a 

comparison of intra-operative data. Pediatr Surg 

Int. 2023;39(1):82. Published 2023 Jan 16. 

doi:10.1007/s00383-022-05312-x 



                                                          ©2025 European Journal of Clinical Pharmacy; All Rights Reserved 

  

8207 

 

How to Cite: Al Abdulqader, A. A. (n.d.). Open vs thoracoscopic repair in congenital diaphragmatic hernia: A 

comparative study. European Journal of Clinical Pharmacy. 2025. 7(1) 8202-8207 
 

  

   

9. Shibuya, S., Paraboschi, I., Giuliani, S. et al. 

Comprehensive meta-analysis of surgical 

procedure for congenital diaphragmatic hernia: 

thoracoscopic versus open repair. Pediatr Surg Int 

40, 182 (2024). https://doi.org/10.1007/s00383-

024-05760-7 

10. Srivastav S, Singh S, Khan TR. Comparison of 

the Efficacy and Safety of Thoracoscopic Surgery 

and Conventional Open Surgery for Congenital 

Diaphragmatic Hernia in Neonates: A Meta-

analysis. J Indian Assoc Pediatr Surg. 2024 Sep-

Oct;29(5):511-516. doi: 

10.4103/jiaps.jiaps_24_24. Epub 2024 Sep 9. 

PMID: 39479429; PMCID: PMC11521227. 

11. Pagliara C, Zambaiti E, Brooks G, Bonadies L, 

Tognon C, Salvadori S, Sgrò A, Leon FF. 

Congenital Diaphragmatic Hernia: Perinatal 

Prognostic Factors and Short-Term Outcomes in 

a Single-Center Series. Children (Basel). 2023 Feb 

7;10(2):315. doi: 10.3390/children10020315. 

PMID: 36832444; PMCID: PMC9955513. 

12. Aljuhani A, Alsumaili AA, Alyaseen EM, et al. 

Minimally Invasive Approach Versus Traditional 

Approach for Treating Congenital 

Diaphragmatic Hernia: A Systematic Review and 

Meta-Analysis. Cureus. 2025;17(1):e77596. 

Published 2025 Jan 17. 

doi:10.7759/cureus.77596 

13. Becmeur F, Reinberg O, Dimitriu C, Moog R, 

Philippe P. Thoracoscopic repair of congenital 

diaphragmatic hernia in children. Semin Pediatr 

Surg. 2007;16(4):238-244. 

doi:10.1053/j.sempedsurg.2007.06.005 

14. Chan E, Wayne C, Nasr A. Minimally invasive 

versus open repair of Bochdalek hernia: a meta-

analysis. J Pediatr Surg. 2014;49(5):694-699. 

doi:10.1016/j.jpedsurg.2014.02.049 

15. Kirby E, Keijzer R. Congenital diaphragmatic 

hernia: current management strategies from 

antenatal diagnosis to long-term follow-up. 

Pediatr Surg Int. 2020;36(4):415-429. 

doi:10.1007/s00383-020-04625-z 

16. Tyson AF, Sola R Jr, Arnold MR, Cosper GH, 

Schulman AM. Thoracoscopic Versus Open 

Congenital Diaphragmatic Hernia Repair: Single 

Tertiary Center Review. J Laparoendosc Adv 

Surg Tech A. 2017;27(11):1209-1216. 

doi:10.1089/lap.2017.0298 

 

 


