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ABSTRACT

The diaphragmatic eventration [DE] is a rare pathgy, commonly asymptomatic, but can result in dgapand
recurrent respiratory infections. Can be caused aarongenital defect or be acquired by phrenic eénjury. Your
diagnosis occurs primarily through the visualizatiof the elevation of the diaphragmatic dome affé@n chest x-
rays applied at random. Your management dependb®ilinical symptoms, which if present, surgicahtment
and minimally invasive techniques the procedurehafice.

Keywords: Diaphragmatic eventration, congenital abnormesditicongenital diaphragmatic defect, diaphragm,
musculoskeletal abnormalities, respiratory systbnoamalities.

INTRODUCTION

The diaphragmatic eventration is the partial caltodplacement of the diaphragm muscle fibroblastgue, causing
the displacement of the hemidiaphragm affectechéochest by becoming weakened. Despite this, thehdagm
maintains its continuity and continuity of its amae to the costal margin [1].

This substitution will result in a very thin membeaand compliant, which will lead to a decreasthefmovements
and even paradoxical movement, causing a poor éxpgnsion and decreased blood flow, generatingpaxig-

mediated vasoconstriction. This elevation of thaptragmatic dome to the chest also allows the ysioin of

abdominal contents to the thoracic cavity. Thesgnghs justify the prejudice in the vents and thénnsinical

manifestations [2].

DE affects less than 0.05% of the population, hathdren as adults, is more common in males. Thisoemal
elevation of the diaphragm can affect one or bettidiaphragms, is more common, the unilateral vewlent and
the left hemidiaphragm [3].

Can be caused by a congenital defect or acquiré@n\tongenital, can be isolated or associated witler
congenital anomalies, have partial or diffuse imeohent of the hemidiaphragm, and be a consequdracdedfect in
the diaphragm or muscle defect due to the absehnite @hrenic nerve [4]. However, the most commbol@gy is
acquired, which is caused by phrenic nerve injursirdy a traumatic birth or thoracic surgery for tt@rection of
congenital heart disease. In this case, the cetgrmlon is normal and the diaphragm muscle is dpeel of
atrophic form. So the phrenic nerve is small anith Istdes are affected equally [5,6].
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The main differential diagnosis is the unilater&irgnic nerve paralysis that causes progressivelatrof the
muscle. For some authors is known as diaphragnatentration. Other diseases that also make diffialen
diagnosis are subdiafragmaticas or diaphragmati&sesaand pleural effusion subpulmonary [7].

The ED is usually asymptomatic but may be the cafiseprogressive dyspnea and frequent respirandegtions
and surgery to fix is indicated in patients who symptomatic [4].

goals
We seek to review the main features of diaphragmatientration (DE) about its definition, etiology,
pathophysiology, clinical presentation, diagnosid therapeutic options currently available to #ratity.

MATERIALS AND METHODS

It is a descriptive review of literature in databssPubmed, Scopus, Scielo and Lilacs, using asrip&ss
diaphragmatic“diaphragmatic eventration”, “congenital abnormalés”, ‘congenital diaphragmatic defect”,
“diaphragm”, “musculoskeletal abnormalities”, “respatory system abnormalities”We included english and
portuguese language articles, published betweef &86@ 2015 that, who portrayed ED. Initially, 18ckes were

selected, of which only 15 were used in this review

ANATOMY AND PHYSIOLOGY OF THE DIAPHRAGM MUSCLE

The most important respiratory muscle is the diaghr muscle. This is the boundary between the daesdty from
the abdominal cavity pressure negative and posgitiessure. It is essential for the normal functignf respiratory
mechanics because its contraction promotes ainlaiion in the lungs, through the reduction of pheural pressure
and expansion of the rib cage to move so whenegdjumpairs ventilation and oxygenation [6-8].

The diaphragm is made up of two components: théraletendon, contractile not; and muscle groupspoesible
for their contraction. The muscle groups are didide costal and crural. Leaflets diaphragmaticsnied by the
costal muscle group are thin and its contractiattéhs the diaphragm and reduces the ribs. Thesflgeeady
diaphragmatics formed by the femoral muscle grorg thicker and contribute less to the displacentnthe
diaphragm [6].

Both muscle groups are innervated by phrenic n#raeoriginates in the branches of C3, C4 and Gbisupart of
the central diaphragm. The vascular supply is frone phrenic artery below the diaphragm and the
pericardiofrénicas arteries above the diaphragii.[6,

DIAGNOSIS

The clinical presentation of diaphragmatic everdrahas a variable spectrum, depending on the afjgeentration
(whether total or partial) and the greater or legdevation and function of the diaphragmatic domeadults, the
most common form of presentation is asymptomatiis Dccurs when the defects are small, the diaphiadittle

high and is associated with the preservation ofesomscle function and without compromise of thetiadateral
were, that compensates for the affected side [9].

The forms of intermediary involvement may preseithwespiratory distress, which represents the rostmon
clinical manifestation: orthopnea, recurrent resjoiry infections, bad weight progression and intoiee to stress.
Newborns may be with a syndrome of potentially Ifaeute respiratory difficulty, which can complieatwith
mediastinal deviation and pulmonary hypoplasia.e®ichildren and adults may complain of digestivengtoms,
such as abdominal pain, vomiting and flatulence [2]

The presence of associated factors, such as putgndwyaoplasia in the affected side, mediastinaliatéan and
contralateral hypoplasia; compression of pulmoraejectasis base and poor drainage; promote tredapsaent of
bronchopneumonia and increase respiratory disggss

The diaphragmatic eventration be predominantly gdgmatic, it is usually discovered accidentallysbghest x-ray
[9]. In suspected cases, must be requested a xMhagtin the posterior-anterior and lateral impaot assess the
presence of elevation and narrowing of the domthethemidiaphragm affected, but not interruptecalbbdominal
viscera, being higher than the contralateral heapiaiagm, in at least one intercostal space wheatddwmon the left
and in at least two intercostal spaces when locatethe right [8]. The lifting area correspondsttie weakened
area or fibrotic of hemidiaphragm, moving to thertix and justifying this respiratory distress [2].
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The confirmation must be done through a chest x-uftyasonography showing diaphragmatic movememimal
or paradoxical (the diaphragm muscle rises on faipn and lower at expiration in relation to thedaminal
cavity). If necessary, you can forward to surgergt ahow directly the defect [10,11].

For asymptomatic patients, an additional assessimerguired. However, those patients with dyspofeexertion

or when it is not clear if the diagnosis is ED, eaake lung function tests, that show often moréss significant
decrease of vital capacity and forced expiratodywe. If intrathoracic diseases or are suspectey-abdominal a
CT scan should be obtained [2, 7-10].

ED bilaterally is extremely rare, but when presentjke the unilateral eventracao, almost alwayasisociated with
significant respiratory impairment and invariatdynanifested in the neonatal period [10].

TREATMENT

The diaphragmatic eventration is responsible fgnificant morbidity in children and in cases of ey disease,
surgical intervention may be required [8]. The ngamaent of this pathology depends on the degreesgfinatory
distress. In asymptomatic cases and with mild ragpily distress, you must do just the support tneat with
supplemental oxygehlustified the expectant attitude under periodicicéil surveillance, on the good spontaneous
evolution of ED in these cases [2].

The moment the day of surgery depends on the ofipresaused by the diaphragmatic eventration inpbitateral

lung and respiratory discomfort for the patientchses of serious and persistent respiratory distoe who need
mechanical ventilation, you must do the surgicedtion of the diaphragm, which is surgical procedof choice in

cases of diaphragmatic eventration [1].

This procedure aims at increasing the thoracicmeland vital capacity and reduce the paradoxicalement of
the diaphragm, solving the problem, minimizing tfiaical manifestations and making more efficieantilation [2,
12-14].

Traditionally, this procedure is performed throughposterolateral incision with thoracotomy or lagamy.
Recently, several cases have been published degcribinimally invasive techniques of thoracoscopied
laparoscopic approach. Advances in endoscopic suhges allowed the diaphragmatic eventration iatae quickly
and safely and effectively for the patient [3].

Thoracoscopic approach is performed with the pafierateral decubitus and the surgeon in fronthaf patient
with television behind. Are held three openingse @fi 5mm in the sixth intercostal space in the miitiy line, to
the sorry pass; another break in the seventh wg&atspace in midaxillary line and the other opgris the sixth
intercostal space in the posterior axillary line @ghth intercostal space in midaxillary line. Amtificial
pneumothorax with 4-6mmHg using carbon dioxide {d®made to show the operation [4].

Already the laparoscopic technique, the patieirt the supine position and the surgeon between lggst: The first
trocar is subumbilical. After inflating the abdomeith CO,, is held an opening in the midline between théaig
appendix and the navel and another opening inpperuquadrant of the abdomen [4,5].

These new procedures avoid the short and long-teonbidity associated with open thoracotomy, suckhasacic
dystrophy and scoliosis, have minimal incisions agllt in decreased pain, short period of hosp#abn, rapid
return normal daily activities and the specificatraent of the exact problem [3].

However, the application also has disadvantagedifgghragmatic be dependent on the experienceeo$uigeon,
as less depth perception, decreased range of maionracy and ergonomics engaged uncomfortablegldiition
to the effects of CO2 Insufflation, causing hypoxigpercapnia and hemodynamic changes [4,8,15].

The surgical reoperation is indicated in cases &hbere is no significant improvement of the positof the

diaphragm against the chest during follow-up fo6 4nonths, associated with recurrence of respiratoagt

infections. In addition to increased elevationhe tiaphragm during follow-up despite the surg8rp].
CONCLUSION

Therefore, the diaphragmatic eventration is a eartity but that all surgeons should be aware becdubas a

painting predominantly asymptomatic but can be @ased with respiratory symptoms is important. $zab
treatment depends on the degree of respiratoryedssiand, currently, we have the minimally invasaehniques
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that revolutionized the surgical approach comesotoect this defect. Thoracoscopic and laparoscapproach are
viable options have all the advantages of minimallsasive surgery, compared to the old approacthbsacotomy
and laparotomy.
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