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Abstract: The diaphragmatic eventration [ED] is a rare pathology, commonly asymptomatic, but can result in 

dyspnea and recurrent respiratory infections. Can be caused can a congenital defect or be acquired by phrenic 

nerve injury. Your diagnosis occurs primarily through the visualization of the elevation of the diaphragmatic 

dome affected on chest x-rays applied at random. Your management depends on the clinical symptoms, which if 

present, surgical treatment and minimally invasive techniques the procedure of choice. 
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1. INTRODUCTION 

The diaphragmatic eventration is the partial or total replacement of the diaphragm muscle fibroblastic 

tissue, causing the displacement of the hemidiaphragm affected to the chest by becoming 

weakened. Despite this, the diaphragm maintains its continuity and continuity of its annexes to the 

costal margin [1]. 

This substitution will result in a very thin membrane and compliant, which will lead to a decrease of 

the movements and even paradoxical movement, causing a poor lung expansion and decreased blood 

flow, generating a hypoxia-mediated vasoconstriction. This elevation of the diaphragmatic dome to 

the chest also allows the protrusion of abdominal contents to the thoracic cavity. These changes 

justify the prejudice in the vents and the main clinical manifestations [2]. 

ED affects less than 0.05% of the population, both children as adults, is more common in males. This 

abnormal elevation of the diaphragm can affect one or both hemidiaphragms, is more common, the 

unilateral involvement and the left hemidiaphragm [3]. 

Can be caused by a congenital defect or acquired. When congenital, can be isolated or associated with 

other congenital anomalies, have partial or diffuse involvement of the hemidiaphragm, and be a 

consequence of a defect in the diaphragm or muscle defect due to the absence of the phrenic nerve 

[4]. However, the most common etiology is acquired, which is caused by phrenic nerve injury during 

a traumatic birth or thoracic surgery for the correction of congenital heart disease. In this case, the 

central tendon is normal and the diaphragm muscle is developed of atrophic form. So the phrenic 

nerve is small and both sides are affected equally [5,6]. 

The main differential diagnosis is the unilateral phrenic nerve paralysis that causes progressive 

atrophy of the muscle. For some authors is known as diaphragmatic eventration. Other diseases that 

also make differential diagnosis are subdiafragmáticas or diaphragmatic masses and pleural effusion 

subpulmonary [7]. 

The ED is usually asymptomatic but may be the cause of a progressive dyspnea and frequent 

respiratory infections and surgery to fix is indicated in patients who are symptomatic [4]. 
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2. GOALS 

We seek to review the main features of diaphragmatic eventration (ED) about its definition, etiology, 

pathophysiology, clinical presentation, diagnosis and therapeutic options currently available to that 

entity. 

3.  MATERIALS AND METHODS  

It is a descriptive review of literature in databases, Pubmed, Scopus, Scielo and Lilacs, using as 

descriptors diaphragmatic “diaphragmatic eventration”, “congenital abnormalities”, „congenital 

diaphragmatic defect”, “diaphragm”, “musculoskeletal abnormalities”, “respiratory system 

abnormalities”. We included english and portuguese language articles, published between 1999 and 

2015 that, who portrayed ED. Initially, 18 articles were selected, of which only 15 were used in this 

review.  

4. ANATOMY AND PHYSIOLOGY OF THE DIAPHRAGM MUSCLE 

The most important respiratory muscle is the diaphragm muscle. This is the boundary between the 

chest cavity from the abdominal cavity pressure negative and positive pressure. It is essential for the 

normal functioning of respiratory mechanics because its contraction promotes air circulation in the 

lungs, through the reduction of the pleural pressure and expansion of the rib cage to move so when 

injured, impairs ventilation and oxygenation [6-8]. 

The diaphragm is made up of two components: the central tendon, contractile not; and muscle groups, 

responsible for their contraction. The muscle groups are divided in costal and crural. Leaflets 

diaphragmatics formed by the costal muscle group are thin and its contraction flattens the diaphragm 

and reduces the ribs. The flyers already diaphragmatics formed by the femoral muscle group are 

thicker and contribute less to the displacement of the diaphragm [6]. 

Both muscle groups are innervated by phrenic nerve that originates in the branches of C3, C4 and C5 

and is part of the central diaphragm. The vascular supply is from the phrenic artery below the 

diaphragm and the pericardiofrênicas arteries above the diaphragm [6,7]. 

5. DIAGNOSIS 

The clinical presentation of diaphragmatic eventration has a variable spectrum, depending on the type 

of eventration (whether total or partial) and the greater or lesser elevation and function of the 

diaphragmatic dome. In adults, the most common form of presentation is asymptomatic. This occurs 

when the defects are small, the diaphragm is little high and is associated with the preservation of some 

muscle function and without compromise of the contralateral were, that compensates for the affected 

side [9]. 

The forms of intermediary involvement may present with respiratory distress, which represents the 

most common clinical manifestation: orthopnea, recurrent respiratory infections, bad weight 

progression and intolerance to stress. Newborns may be with a syndrome of potentially fatal acute 

respiratory difficulty, which can complicate with mediastinal deviation and pulmonary 

hypoplasia. Older children and adults may complain of digestive symptoms, such as abdominal pain, 

vomiting and flatulence [2]. 

The presence of associated factors, such as pulmonary hypoplasia in the affected side, mediastinal 

deviation and contralateral hypoplasia; compression of pulmonary atelectasis base and poor 

drainage; promote the development of bronchopneumonia and increase respiratory distress [8] 

The diaphragmatic eventration be predominantly asymptomatic, it is usually discovered accidentally 

by a chest x-ray [9].  In suspected cases, must be requested a chest x-ray in the posterior-anterior and 

lateral impact and assess the presence of elevation and narrowing of the dome of the hemidiaphragm 

affected, but not interrupted on abdominal viscera, being higher than the contralateral hemidiaphragm, 

in at least one intercostal space when located on the left and in at least two intercostal spaces when 

located on the right [8].  The lifting area corresponds to the weakened area or fibrotic of 

hemidiaphragm, moving to the thorax and justifying this respiratory distress [2]. 

The confirmation must be done through a chest x-ray, ultrasonography showing diaphragmatic 

movement minimal or paradoxical (the diaphragm muscle rises on inspiration and lower at expiration 

in relation to the abdominal cavity). If necessary, you can forward to surgery and show directly the 

defect [10, 11]. 
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For asymptomatic patients, an additional assessment is required. However, those patients with 

dyspnea of exertion or when it is not clear if the diagnosis is ED, can make lung function tests, that 

show often more or less significant decrease of vital capacity and forced expiratory volume. If 

intrathoracic diseases or are suspected, intra-abdominal a CT scan should be obtained [2, 7-10]. 

ED bilaterally is extremely rare, but when present, unlike the unilateral eventração, almost always is 

associated with significant respiratory impairment and invariably is manifested in the neonatal period 

[10]. 

6. TREATMENT 

The diaphragmatic eventration is responsible for significant morbidity in children and in cases of 

severe disease, surgical intervention may be required [8]. The management of this pathology depends 

on the degree of respiratory distress. In asymptomatic cases and with mild respiratory distress, you 

must do just the support treatment with supplemental oxygen.1 Justified the expectant attitude under 

periodic clinical surveillance, on the good spontaneous evolution of ED in these cases [2]. 

The moment the day of surgery depends on the oppression caused by the diaphragmatic eventration in 

the ipsilateral lung and respiratory discomfort for the patient. In cases of serious and persistent 

respiratory distress or who need mechanical ventilation, you must do the surgical fixation of the 

diaphragm, which is surgical procedure of choice in cases of diaphragmatic eventration [1]. 

This procedure aims at increasing the thoracic volume and vital capacity and reduce the paradoxical 

movement of the diaphragm, solving the problem, minimizing the clinical manifestations and making 

more efficient ventilation [2, 12-14]. 

Traditionally, this procedure is performed through a posterolateral incision with thoracotomy or 

laparotomy. Recently, several cases have been published describing minimally invasive techniques of 

thoracoscopic and laparoscopic approach. Advances in endoscopic surgery has allowed the 

diaphragmatic eventration is treated quickly and safely and effectively for the patient [3]. 

Thoracoscopic approach is performed with the patient in lateral decubitus and the surgeon in front of 

the patient with television behind. Are held three openings: one of 5mm in the sixth intercostal space 

in the midaxillary line, to the sorry pass; another break in the seventh intercostal space in midaxillary 

line and the other opening is the sixth intercostal space in the posterior axillary line or eighth 

intercostal space in midaxillary line. An artificial pneumothorax with 4-6mmHg using carbon dioxide 

(CO2) is made to show the operation [4].  

Already the laparoscopic technique, the patient is in the supine position and the surgeon between your 

legs. The first trocar is subumbilical. After inflating the abdomen with CO2, is held an opening in the 

midline between the xiphoid appendix and the navel and another opening in the upper quadrant of the 

abdomen [4,5]. 

These new procedures avoid the short and long-term morbidity associated with open thoracotomy, 

such as thoracic dystrophy and scoliosis, have minimal incisions and result in decreased pain, short 

period of hospitalization, rapid return normal daily activities and the specific treatment of the exact 

problem [3]. 

However, the application also has disadvantages for diaphragmatic be dependent on the experience of 

the surgeon, as less depth perception, decreased range of motion, accuracy and ergonomics engaged 

uncomfortable; In addition to the effects of CO2 Insufflation, causing hypoxia, hypercapnia and 

hemodynamic changes [4,8,15]. 

The surgical reoperation is indicated in cases where there is no significant improvement of the 

position of the diaphragm against the chest during follow-up for 4-6 months, associated with 

recurrence of respiratory tract infections. In addition to increased elevation of the diaphragm during 

follow-up despite the surgery [3-5]. 

7. CONCLUSION 

Therefore, the diaphragmatic eventration is a rare entity but that all surgeons should be aware because 

it has a painting predominantly asymptomatic but can be associated with respiratory symptoms is 

important. Surgical treatment depends on the degree of respiratory distress and, currently, we have the 

minimally invasive techniques that revolutionized the surgical approach comes to correct this defect. 

Thoracoscopic and laparoscopic approach are viable options have all the advantages of minimally 

invasive surgery, compared to the old approach by thoracotomy and laparotomy. 
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