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INTRODUCTION
Diaphragmatic eventration and hernia represent two distinct yet often 
interrelated conditions that pose unique challenges in the eld of 
thoracic surgery. Diaphragmatic eventration (DE) is characterized by 
an abnormal elevation of an intact diaphragmatic muscle, which 
maintains its connections with the thoracic cage but exhibits a 
weakened, thinned, and dysfunctional state. This condition, while rare 
with an incidence rate of approximately 0.05%, can lead to signicant 
clinical manifestations, including respiratory distress due to the 
paradoxical movement of the diaphragm. On the other hand, 
diaphragmatic hernias, such as the Bochdalek hernia, involve a true 
defect in the diaphragm allowing abdominal contents to protrude into 
the thoracic cavity. This can occur due to improper development of the 
pleura-peritoneal folds during gestation. The clinical outcomes and 
management strategies for these conditions vary, with recent studies 
highlighting the potential benets and challenges associated with 
surgical interventions.

Recent advancements in surgical techniques, particularly the use of 
minimally invasive laparoscopic methods have shown promise in the 
management of DE. A three-step laparoscopic procedure for 
diaphragm reconstruction has been reported to successfully address 
the condition, offering a less invasive alternative with positive 
postoperative outcomes. Similarly, the differentiation between 
congenital diaphragmatic eventration and hernia with or without a 
hernia sac has been the subject of research, emphasizing the need for 
tailored approaches based on the specic type of malformation. The 
ongoing exploration of these conditions underscores the importance of 
continued research and innovation in surgical techniques to improve 
patient outcomes. As the medical community gains a deeper 
understanding of the pathophysiology and optimal treatment 
modalities for diaphragmatic eventration and hernia, the potential for 
enhanced quality of life for affected individuals becomes increasingly 
attainable.

OBJECTIVES
Ÿ Review the presentation of a patient with diaphragmatic 

eventration and hernia.
Ÿ Outline the pathophysiology, clinical presentation and diagnostic 

modalities of diaphragmatic eventration and hernia.
Ÿ Describe the current therapeutic approaches and early detection 

and intervention for diaphragmatic eventration and hernia.
Ÿ Describe the challenges and future direction for diaphragmatic 

eventration and hernia.

METHODOLOGY
It is a descriptive review in databases, Pubmed, Scopus, Scielo and 
Lilacs, etc. We included only English language articles, published 

between 2010 to 2024 that, who portrayed DE and DH.

PATHOPHYSIOLOGY
The pathophysiology of diaphragmatic eventration and hernia 
involves distinct mechanisms affecting the diaphragm:
· Diaphragmatic eventration is often a congenital condition where 
there is an abnormal elevation of the diaphragm due to incomplete 
muscularization. The diaphragm muscle is replaced by broelastic 
tissue, which does not contract normally during inspiration. This can 
lead to respiratory issues as the diaphragm is the primary muscle for 
breathing. Acquired eventration can occur due to trauma or surgery 
that leads to phrenic nerve paralysis, causing the diaphragm to shift 

,upward and become broelastic over time.

·A diaphragmatic hernia, on the other hand, is characterized by a defect 
in the diaphragm that allows abdominal contents to herniate into the 
thoracic cavity. This can cause severe respiratory distress due to the 
displacement of the lungs and restriction of lung expansion. The hernia 
can be congenital, often associated with genetic syndromes, or 
acquired due to trauma. In both cases, the defect in the diaphragm 
results in a mechanical disruption that can lead to life-threatening 

,complications if not treated promptly.

Understanding these pathophysiological differences is crucial for the 
diagnosis and management of each condition.

CLINICAL PRESENTATION
Diaphragmatic eventration is characterized by an abnormal elevation 
of an otherwise intact diaphragm. It can be congenital or acquired, 
often presenting in newborns as a cause of respiratory distress. In 
adults, it may remain asymptomatic or manifest as intermittent 
shortness of breath. The condition is due to incomplete 
muscularization of the diaphragm during development, leading to a 
thin, membranous sheet that replaces normal muscle tissue. This 
results in a diaphragm that does not contract properly during 

5.inspiration, potentially affecting one's breathing capacity.

On the other hand, a diaphragmatic hernia involves a defect in the 
diaphragm that allows abdominal organs to protrude into the thoracic 
cavity. This can lead to signicant respiratory compromise, especially 
if the herniation is large. Clinical presentation includes chest pain, 
difculty breathing, and bowel obstruction symptoms. The diagnosis 
is often conrmed through imaging techniques like ultrasound, which 
can differentiate between hernia and eventration by identifying 
specic signs such as the folding of the free muscle edge or the 
presence of a narrow angle waist indicative of a hernia.

In summary, while both DE and DH can affect respiratory function, 
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Diaphragmatic eventration and hernia are critical conditions affecting the diaphragm, which play a vital role in 
respiration. Diaphragmatic eventration involves an abnormal elevation of the diaphragm due to muscle weakness or 

atrophy, which can be congenital or acquired. This condition compromises respiratory mechanics, leading to symptoms such as dyspnea and 
decreased exercise capacity. On the other hand, diaphragmatic hernia is characterized by the protrusion of abdominal organs into the thoracic 
cavity through a defect in the diaphragm, which can be present from birth or result from trauma or surgical interventions. Both conditions pose 
signicant clinical challenges, necessitating accurate diagnosis and tailored management strategies to enhance respiratory function and patient 
quality of life. Advances in imaging techniques and surgical interventions have improved the prognosis for individuals with these diaphragmatic 
abnormalities. This review paper provides a comprehensive overview of the pathophysiology, clinical presentation, diagnostic modalities, and 
current therapeutic approaches for diaphragmatic eventration and hernia, emphasizing the importance of early detection and intervention.
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DH typically presents with more acute and severe symptoms and has a 
higher urgency for surgical intervention compared to DE.

Diagnostic Modalities
The diagnostic modalities for diaphragmatic eventration and hernia 
include a range of imaging techniques that help differentiate between 
the two conditions and assess the extent of the diaphragmatic 
abnormality. Here are the key modalities:

Chest Radiograph:
It commonly known as a chest X-ray, is a fundamental imaging tool 
used in diagnosing diaphragmatic eventration and hernia. It provides a 
quick and non-invasive method to visualize the structures of the chest 
and can reveal the elevation of the diaphragm or the presence of 
abdominal contents in the thoracic cavity. In the case of diaphragmatic 
eventration, a chest radiograph will typically show an elevated 
hemidiaphragm with a smooth contour. The affected portion may 
appear as a hump, and the rest of the diaphragm maintains a normal 
contour. A 'double' diaphragmatic contour may be visible on the frontal 
x-ray, which is more easily conrmed on a lateral projection. For 
diaphragmatic hernia, the chest X-ray can show bowel loops or other 
abdominal contents within the chest cavity, indicating a breach in the 
diaphragm. The diagnosis of right congenital diaphragmatic hernia 
(CDH) can be more challenging than left CDH, as the liver may 

10prevent bowel loops from herniating into the chest.

Ultrasound:
Ultrasound is a key diagnostic tool in the evaluation of diaphragmatic 
conditions such as eventration and hernia. It's particularly useful 
because it's non-invasive, widely available, and does not involve 
radiation exposure. Ultrasound can assess the movement and thickness 
of the diaphragm. In eventration, the diaphragm appears as an 
abnormally elevated dome with no disruption to its continuity. It 
typically affects only a segment of the hemidiaphragm. Ultrasound can 
show the diaphragm's abnormal contour and help distinguish 

10eventration from other conditions like paralysis or weakness.  In cases 
of diaphragmatic hernia, ultrasound can help identify the presence of 
abdominal organs in the thoracic cavity, which is indicative of a defect 
in the diaphragm. It's especially useful in prenatal diagnosis after the 
second trimester and can also detect cases that are rst identied after 

11birth.  Recently, ultrasound has replaced uoroscopy as the imaging 
test of choice for diaphragmatic motion assessment, providing an 
accurate evaluation without radiation. This motion is measured both in 
the direction of diaphragm movement and the amplitude of excursion.

Computed Tomography (CT):
It is a highly effective imaging modality for diagnosing diaphragmatic 
conditions such as eventration and hernia. It provides detailed cross-
sectional images that can reveal the anatomy and any abnormalities of 
the diaphragm with high precision. For Diaphragmatic Eventration, 
CT can show the uninterrupted integrity of the diaphragmatic muscle 
and its abnormal elevation into the thoracic cavity. It can also identify 
associated conditions, such as gastric volvulus, and is useful in 

1preoperative planning and postoperative evaluation.  In the case of 
Diaphragmatic Hernia, CT is particularly valuable as it can display the 
herniated abdominal organs and potential complications like intestinal 
strangulation, haemothorax, or rib fractures. It's the most effective 
diagnostic tool in many cases of diaphragmatic hernia.

Magnetic Resonance Imaging (MRI):
It is an advanced diagnostic tool that plays a crucial role in the 
evaluation of diaphragmatic abnormalities such as eventration and 
hernia. MRI provides high-resolution images that offer detailed 
anatomical information, which is particularly useful for complex 
cases. For Diaphragmatic Eventration, MRI can visualize the 
diaphragm as a thin hypointense line on coronal and sagittal 
sequences, distinguishing it from other conditions that may present 
with similar symptoms. It's also benecial for assessing the extent of 
the eventration and planning surgical interventions if needed. In the 
case of Diaphragmatic Hernia, MRI is instrumental in evaluating 
congenital anomalies affecting the fetal lung, especially when lung 
hypoplasia is suspected. It allows for the assessment of the extent of the 
anomaly, the amount of normal residual parenchyma, and the 
quantication of total lung volume, which are essential for stratifying 
the severity of the condition, guiding counseling, and patient 

,management.

Current Therapeutic Approaches For Diaphragmatic 

Eventration And Hernia
Current therapeutic approaches for diaphragmatic eventration and 
hernia encompass a combination of medical management and surgical 
interventions tailored to the individual patient's condition and clinical 
presentation.

Medical Management:
Respiratory Support: Patients with diaphragmatic eventration or 
hernia may require respiratory support, including supplemental 
oxygen therapy, non-invasive ventilation, or mechanical ventilation, to 
manage respiratory distress and optimize oxygenation.

Nutritional Support: Adequate nutritional support is essential, 
especially in neonates and infants with diaphragmatic hernia, to 
support growth and development and optimize surgical outcomes.

Surgical Interventions:
Primary Repair: Surgical repair is the mainstay of treatment for 
diaphragmatic eventration and hernia. Primary repair involves directly 
suturing or reconstructing the diaphragmatic defect to restore 
anatomical integrity and prevent visceral herniation.

Minimally Invasive Surgery: Minimally invasive techniques, such as 
laparoscopic or thoracoscopic repair, have gained popularity due to 
their potential benets, including reduced postoperative pain, shorter 
hospital stays, and faster recovery compared to traditional open 
surgery.

Patch Repair: In cases of large or complex diaphragmatic defects, 
patch repair using synthetic or biological mesh may be employed to 
provide additional support and reinforce the repair.

Sequential Staged Repair: In infants with congenital diaphragmatic 
hernia and associated pulmonary hypoplasia, a sequential staged repair 
approach may be utilized, involving initial placement of a silo or patch 
to facilitate lung growth followed by denitive repair at a later stage.

Extracorporeal Membrane Oxygenation (ECMO): In severe cases of 
congenital diaphragmatic hernia with refractory respiratory failure, 
ECMO may be used as a bridge to surgery or to provide temporary 
cardiopulmonary support while awaiting lung growth and 
development.

Recent Advances:
Tissue Engineering: Emerging techniques in tissue engineering hold 
promise for developing bioengineered materials for diaphragmatic 
repair, potentially reducing the risk of recurrence and promoting tissue 
regeneration.

Fetal Intervention: Fetal intervention techniques, such as fetoscopic 
endoluminal tracheal occlusion (FETO), are being explored as 
potential strategies to improve outcomes in select cases of severe 
congenital diaphragmatic hernia by promoting lung growth and 
reducing pulmonary hypertension before birth.

Therapeutic approaches for diaphragmatic eventration and hernia 
continue to evolve, with ongoing research aimed at rening surgical 
techniques, optimizing perioperative management, and improving 
long-term outcomes for affected patients.

Early Detection And Intervention
Early detection and intervention are critical in the management of 
diaphragmatic eventration and hernia for several reasons:

1. Improved Outcomes: The improved outcomes of diaphragmatic 
eventration and hernia are largely attributed to advancements in 
medical and surgical management. Here's a summary of the key points:

Congenital Diaphragmatic Hernia (CDH): With advances in the 
management of CDH, the overall survival has improved. It has been 
reported to be 70-90% in non-ECMO infants and up to 50% in infants 
who undergo ECMO1. The main focus of management includes gentle 
ventilation, hemodynamic monitoring, and treatment of pulmonary 

8hypertension followed by surgery.

Complicated Diaphragmatic Hernia: The laparoscopic approach is 
the preferred technique in hemodynamically stable patients without 
signicant comorbidities because it facilitates early diagnosis of small 
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diaphragmatic injuries and reduces postoperative complications. Open 
repair is considered necessary in the majority of unstable patients, 
where Damage Control Surgery can be life-saving.

Presence of Hernia Sac: Overall survival was signicantly better in 
patient groups with a hernia sac. The requirement for patch repair of 
the defect was more common among those without a hernia sac. 
Pulmonary hypertension was manifested more often among CDH 
babies without a hernia sac.

2. Reduced Mortality: The reduction in mortality rates for patients 
with diaphragmatic eventration and hernia can be attributed to several 
factors, including advancements in surgical techniques, better 
preoperative care, and improved postoperative management. Here's a 
summary of the key points:
Surgical Advancements: The development of minimally invasive 
surgical techniques, such as laparoscopic diaphragm reconstruction, 
has contributed to reduced mortality rates. These procedures are 

1associated with fewer complications and quicker recovery times.

Early Diagnosis: The use of diagnostic imaging, like CT scans, has 
allowed for earlier detection of these conditions, leading to timely 

17surgical intervention and better outcomes.

Specialized Care: The management of congenital diaphragmatic 
hernia (CDH) often involves specialized neonatal care units that 
provide comprehensive treatment, including the use of extracorporeal 
membrane oxygenation (ECMO) and targeted neonatal 
echocardiography, which have improved survival rates.

Improved Postoperative Care: Enhanced postoperative care, 
including better pain management, respiratory support, and nutritional 
support, has also played a role in reducing mortality.

Research And Guidelines: Ongoing research and the development of 
clinical guidelines have led to standardized care protocols, which 
ensure that patients receive the most effective treatments based on the 

17latest evidence.

CHALLENGES AND FUTURE DIRECTIONS
Diagnosing diaphragmatic eventration and hernia poses signicant 
challenges, particularly due to the condition's varying presentations 
and the difculty in distinguishing it from other respiratory or 
gastrointestinal disorders. In infants, symptoms may be subtle and 
nonspecic, leading to delays in diagnosis and potential 
complications. Additionally, the rarity of these conditions contributes 
to limited awareness among healthcare providers, further 
complicating early detection and intervention. Furthermore, the 
complexity of surgical repair, especially in cases of large defects or 
associated anomalies, presents clinical challenges and risks, 
necessitating careful preoperative planning and postoperative 
management.

Future research in diaphragmatic eventration and hernia is poised to 
address these challenges and advance the eld. One promising 
direction involves leveraging advanced imaging modalities, such as 
high-resolution ultrasound and MRI, to improve diagnostic accuracy 
and facilitate early intervention. Moreover, the development of 
predictive biomarkers, including genetic markers and serum 
biomarkers, holds potential for identifying at-risk individuals and 
guiding personalized treatment approaches. Additionally, the 
renement of minimally invasive surgical techniques, such as 
laparoscopy and robotic-assisted surgery, offers the promise of 
reduced morbidity and faster recovery times for patients. 
Collaborative efforts among multidisciplinary teams, including 
surgeons, pulmonologists, and geneticists, will be crucial in 
developing standardized treatment protocols and optimizing long-
term outcomes. Furthermore, patient education and support initiatives 
can empower individuals and families affected by these conditions, 
enhancing treatment adherence and overall quality of life. Through 
these concerted efforts, the future of diaphragmatic eventration and 
hernia management holds promise for improved patient care and 
outcomes.

CONCLUSION
In conclusion, the pathophysiology of diaphragmatic eventration and 
hernia involves the abnormal elevation or protrusion of the diaphragm, 
which can lead to respiratory compromise. Clinically, these conditions 
may present with symptoms ranging from asymptomatic to severe 

respiratory distress. Diagnostic modalities include imaging techniques 
such as chest X-rays, ultrasound, and CT scans, which are crucial for 
accurate diagnosis and surgical planning. Current therapeutic 
approaches focus on surgical intervention, with techniques varying 
from open surgery to minimally invasive procedures like laparoscopic 
and robotic-assisted repairs. The choice of procedure depends on the 
patient's condition, the severity of the diaphragmatic defect, and the 
surgeon's expertise. The importance of early detection and 
intervention cannot be overstated, as timely management can prevent 
complications such as respiratory failure and improve the overall 
prognosis. Future directions in this eld may involve rening surgical 
techniques, improving perioperative care, and developing guidelines 
for the management of these conditions to ensure better patient 
outcomes. Early and accurate diagnosis, coupled with appropriate 
therapeutic interventions, remains the cornerstone of managing 
diaphragmatic eventration and hernia effectively.

REFERENCES
1.  Zeng B, Gan W, Zhou T, Chen S, Huang E, Yuan Z, Liu F, Liang Z, Li Y. Laparoscopic 

management of diaphragmatic eventration: a three-step procedure of diaphragm 
reconstruction. Gastroenterology Report. 2024 Jan 1;12:goae043.

2.  Heiwegen K, van Heijst AF, Daniels-Scharbatke H, van Peperstraten MC, de Blaauw I, 
Botden SM. Congenital diaphragmatic eventration and hernia sac compared to CDH 
with true defects: a retrospective cohort study. European journal of pediatrics. 2020 
Jun;179:855-63.

3.  Puri, P., & Gosemann, J. H. (2019). Congenital diaphragmatic hernia: Diagnosis and 
management. Seminars in Pediatric Surgery, 28(3), 150-156. 

4.  Shen, Y., Wang, Z., & Wu, Z. (2021). Adult diaphragmatic eventration: Clinical 
characteristics and surgical treatment. Journal of Thoracic Disease, 13(5), 2792-2800.

5.  Celli B, Muller NL. Eventration of the diaphragm in adults.
6.  https://columbiasurgery.org/conditions-and-treatments/diaphragm-eventration
7.  Groth SS, Andrade RS. Diaphragmatic eventration. Thoracic surgery clinics. 2009 Nov 

1;19(4):511-9.
8.  Chandrasekharan PK, Rawat M, Madappa R, Rothstein DH, Lakshminrusimha S. 

Congenital Diaphragmatic hernia–a review. Maternal health, neonatology and 
perinatology. 2017 Dec;3:1-6.

9.  Clifton MS, Wulkan ML. Congenital diaphragmatic hernia and diaphragmatic 
eventration. Clinics in perinatology. 2017 Dec 1;44(4):773-9.

10.  Karmazyn B, Shold AJ, Delaney LR, Brown BP, Marine MB, Jennings SG, Gray BW. 
Ultrasound evaluation of right diaphragmatic eventration and hernia. Pediatric 
Radiology. 2019 Jul 1;49:1010-7.

11.  https://radiopaedia.org/articles/diaphragmatic-eventration
12.  Dassinger MS, Gurien LA. Eventration of the Diaphragm. Fundamentals of Pediatric 

Surgery: Second Edition. 2017:581-4.
13.  Eren S, Çiriş F. Diaphragmatic hernia: diagnostic approaches with review of the 

literature. European journal of radiology. 2005 Jun 1;54(3):448-59.
14.  Mahalingam H, Babu B, Rangasami R, Suresh S, Suresh I, Andrew C. Fetal magnetic 

resonance imaging in the evaluation of congenital diaphragmatic anomalies. Egyptian 
Journal of Radiology and Nuclear Medicine. 2020 Dec;51:1-7.

15.  Amodeo I, Borzani I, Raffaeli G, Persico N, Amelio GS, Gulden S, Colnaghi M, 
Villamor E, Mosca F, Cavallaro G. The role of magnetic resonance imaging in the 
diagnosis and prognostic evaluation of fetuses with congenital diaphragmatic hernia. 
European Journal of Pediatrics. 2022 Sep;181(9):3243-57.

16.  Conte L, Amodeo I, De Nunzio G, Raffaeli G, Borzani I, Persico N, Griggio A, Como G, 
Cascio D, Colnaghi M, Mosca F. Congenital diaphragmatic hernia: automatic lung and 
liver MRI segmentation with nnU-Net, reproducibility of pyradiomics features, and a 
machine learning application for the classication of liver herniation. European Journal 
of Pediatrics. 2024 Feb 28:1-6.

17.  Puri P. Congenital diaphragmatic hernia and eventration. Pediatric surgery. 2019:95-
100.

18.  Khakural P, Sapkota R, Sayami P. Outcome of diaphragmatic herniation and eventration 
repair in adults. Journal of Society of Surgeons of Nepal. 2015;18(1):1-4.

19. Shankar R, Corbally MT, Losty PD. Congenital diaphragmatic hernia and eventration of 
the diaphragm. Essential Paediatric Surgery: A Practical Guide. 2024 Jun 3:1.

20. Zani A, Zani-Ruttenstock E, Pierro A. Advances in the surgical approach to congenital 
diaphragmatic hernia. InSeminars in Fetal and Neonatal Medicine 2014 Dec 1 (Vol. 19, 
No. 6, pp. 364-369). WB Saunders.

21.  Giuffrida M, Perrone G, Abu-Zidan F, Agnoletti V, Ansaloni L, Baiocchi GL, Bendinelli 
C, Bif WL, Bonavina L, Bravi F, Carcoforo P. Management of complicated 
diaphragmatic hernia in the acute setting: a WSES position paper. World Journal of 
Emergency Surgery. 2023 Jul 26;18(1):43.

22.  Raitio A, Salim A, Losty PD. Congenital diaphragmatic hernia—does the presence of a 
hernia sac improve outcome? A systematic review of published studies. European 
journal of pediatrics. 2021 Feb;180:333-7.

23. Tsao K, Lally KP. Congenital diaphragmatic hernia and eventration. InAshcraft's 
pediatric surgery 2010 Jan 1 (pp. 304-321). WB Saunders.

Volume - 14 | Issue - 06 | June - 2024 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

52  INDIAN JOURNAL OF APPLIED RESEARCH


