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Congenital diaphragmatic hernia (CDH), 
����������&��'�������*����������������+�
diagnostics and intensive care, remains 

one of the leading causes of mortality and high mor	
-����.������/-
����0�1
2��3*����4�������� �.����1�
there has been a positive trend in the survival of 
children with corrected CDH; however, the mor	

tality rate, depending on the hospital, remains quite 
4�&41����&��&�5�
6�� 7��
�� 7�0� 2��8
���
6����	
�
�1�����4���$# �1��4��6
���+��.������/�������
9�	
6���+.�� 7�0��1�
2�

�������4���$$ �1��4����4���-��������������������4��
use of advanced treatment methods such as 5��
��
	
pic endoluminal tracheal occlusion (FETO), extra	
corporeal membrane oxygenation (ECMO), 
4�&4	5��:<���.�
���++��
�.�*����+���
��������4�+���
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nitric oxide for the management of CDH. The use of 
these techniques not only stabilized the condition of 
children with CDH during the preoperative period 
but also supported them postoperatively, thereby 
increasing the survival rate. However, not all au	
thors agree with this assertion as some of the afore	
6����
����6��4
���4�*�������<6������U��������+����
��+��-+���*�������
5�-���'��0��1��1�#2�

The survival rate of children with large defects, 
�������++.�/��4��&���������.���!�1������&��'����+.�
+
/��1����� V� 71��
6�������
��4��&�
<��
5����������
with smaller defects. Additionally, in this group, 
�4�����������&��'����+.�4�&4�����������&��
5����<�	
rences and complications associated with CDH, 
/4��4���6��������4�++��&�������������0�1$1��2�

The aim of the study is an ������6����
5��4
��	
term outcomes in children after diaphragmatic agen	
esis repair and the selection of the optimal method 
for defect repair.

���
�
���������
�����������
������
A retrospective analysis of surgical repair of CDH 

/����
��<���������� ��4�+�����5�
6��4��4�&4	�����
group, who were treated at the National Children’s 
Y
�����+�Z3Y�[\!]\^�-��/�����   ������ ����
Preoperative preparation and subsequent treatment 
in the intensive care unit involved the use of a ven	
tilation strategy (allowing hypercapnia, hyperoxia, 
hyperventilation), surfactant administration, intra	
venous vasodilators, neuromuscular blockade, and 
sedation.

[��
����&��
��4���
��<��������+.���1�� ���/-
����
diagnosed with diaphragmatic agenesis were includ	
ed in the subsequent study. The type of the diaphrag	
matic defect was determined by the surgeon during 
the operation and was coded as «agenesis» or type D 
�5��4���������4�+5�
5��4������4��&6�
������&��'�����
portion of it was absent (with a narrow short muscu	
lar rim mostly in the cartilaginous part of the ribs) 
�������������:<�����'9���
��
5��4������4�-��/�����4��
ribs from the front and back. Surgical repair of CDH 
was performed through a thoracic approach. The 
ope ration involved reducing the organs into the ab	
dominal cavity and a repair of the diaphragmatic 
��5����/��4��4��5
�6���
��
5�����
	�
6��/��4
<��
tension, which was achieved by closing it with a 
patch (tutoplast pericardium + polypropylene mesh, 
6�����+��
+.�����{<
�
��4.+�����|\8}���/��4��4
	
racalization of the abdominal cavity.

Further patient assessment included assessment 

5��4.����+���*�+
�6���1������
��<����&�~	��.���
�

determine the presence of recurrence or other associ	
ated anomalies.

�
�����������
������
\4����/������ ��4�+�����/��4�"!Y�
�����������


<��4
�����+�/��4����4������
��5�
6��   ��
�� ����
[6
�&��4�61�+�5�	������"!Y�����
6������1���	
�
<����&�5
��# �#7����$
�1�/4�+����&4�	������"!Y�
���
<�����5
�����
7����� ���������7�������/����
-�+�����+�����������
5�+�5�	������"!Y1�������������
died in the postoperative period (mortality rate of 
���
7��/4�+�����������
5���&4�	������"!Y1������	
�������������6
���+��.������
5�� 7���\4��
*���++����	
ly postoperative mortality in this group (excluding 
�.���!��/����
��7�

Agenesis of the diaphragmatic dome (type D) was 
���&�
�������� ��#1�7������������\4����/�������� 7��
6�+�� ��������� ���� �� �� 7�� 5�6�+�� ����������
��&4�	�������&�������/������&�
����������� 7���4�+	
����1�/4�+��+�5�	�������&�������/���5
<������#��# 7��
children. The average birth weight of the infants was 
� ������$��&�����&��&�5�
6��
# �&��
��#  �&���
There were no children with very low or extremely 
low birth weights.

Surgical management was primarily conducted 
�4�
<&4��4
���
�
6.�����4��6��
���.�
5������1���	
�
<����&�5
��# 7����#�1�/4�+��������� 7����������
transverse subcostal laparotomy was chosen. All re	
pairs of diaphragmatic agenesis were performed us	
��&��4��5
++
/��&�����4�����
�	\�9������1�\<�
�+����
���������<6������1�\<�
�+�������������<6����
+.	
��
�.+����6��4�����������/��4���
�'&<����
�������1�
����|\8}����
��

Despite the advancement in surgical techniques, 
������������������&��
5�������������++���:<������
��	
rations, especially in the group with diaphragmatic 
agenesis. Indications for reoperations in our cohort 
/����5
<������������������������+<����4���������<�	
������������
�������
���������������4���&��
5�������
���6
��4����������������+�
-���<���
����<����-.�
malrotation in another patient.

The repair of the diaphragmatic agenesis in 8 pa	
tients was performed using the thoracalization con	
cept of the abdominal cavity. This involved thora	
cotomy access, closing the diaphragmatic defect 
with a synthetic patch and segmental cephalad 
�����+
����
��
5��4����
	�
6�1��4���-.����������&�
the volume of the abdominal cavity and decreasing 
�4��*
+<6��
5��4����6�	�6��.��+�<��+���*��.��\4���
���<+�������4�����*����
��
5�-��
���<6�����<�.�
5�4.	
poplastic ipsilateral lung, prevention of abdominal 
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compartment syndrome, and no need for ventral her	
nia formation, reducing not only the degree of intra	
operative trauma but also the risk of additional sur	
gical interventions.

Early postoperative mortality in cases of agenesis 

5��4����&4������4��&6��
6��/���� 7������1�/4�+��
���������
5�+�5�	�������&��������������7�����������
������\4��
*���++�6
���+��.����������4���&�
<������ 7�

���������-���4���4
��	���6����<+���
5��+�����+�
-	
���*���
����5��������4��&6��&���������������������/	
born patients.

��
�
	���	��
��
������� was born from I pregnancy by cesarean 

�����
������#�/�����
5�&������
��/��4���-���4�/��&4��

5���� �&��6���[�&�����
���/���
�
���
�����|������+	
ly, the diagnosis was not established. The postnatal 
condition was severe due to respiratory distress, re	
sulting in intubation and mechanical ventilation. 
According to clinical and radiological data, the diag	

�
����
5�+�5�	������"!Y�/�������-+��4����\4���4�+��
was transferred to our hospital for surgical treatment 
���4
<����5����-���4�

[��
����&��
�~	��.�����1��4��+�5��4�6��4
��9�
contains the stomach, colon, intestinal loops, 
�����4��+�5��+
-��
5��4��+�*����8�&���[���|��
��	
rative stabilization was carried out using a ven	
tilator, preductal O�����<����
��/���$�V$$7����
a FiO��
5���7�

On the second day of life, the infant underwent 
�<�&��.�5
��+�5�	������"!Y��\4���<�&���+�����
��4�
involved anterolateral thoracotomy at the level of 
the eighth intercostal space. The left lung was hy	
poplastic, consisting of two lobes measuring 
���������6��\4��+�5��4�6��4
��9��
��������-
�4�
small and large intestines, the left lobe of the liver, 
stomach, and spleen. After stepwise reduction of 
the organs into the abdominal cavity, agenesis of 
the left diaphragmatic dome with a narrow muscu	
+�����6�
���4��������
���<�5����/���������'����\4��
defect was repaired using a synthetic patch of 
|\8}�6���<���&�#�
��6�5
�6��&�����
	�
6������
thoracalization of the abdominal cavity was per	
5
�6����8�&������

In the postoperative period, the child’s condition 
remained severe due to respiratory distress, although 
the patient’s hemodynamics did not require support. 
The child was on conventional mechanical ventila	
tion, and by the second postoperative day, the oxy	
gen concentration was successfully reduced from 
�  7��
���7�/��4����	������
��	�<���+����<����
���
���&��&�5�
6�$�7��
�$�7�

Subsequently, the child’s condition gradually im	
��
*����}�����+��<�����
��/�������������
���4���th 
postoperative day with a gradual transition to 
�&�	����
�������*
+<6���\4���4�+��/����9�<-�����
��
�4����nd postoperative day and transferred to the 
newborn department for further care. The child was 
����4��&���5�
6��4��4
�����+�
���4���$�4��
��
����	
tive day with slight asymmetry of the left half of the 
chest during breathing.

[���4��5
++
/	<���9�6�����
����9�6
��4��+����1�
-�����
���4������
+
&���+�'����&�1��4���4�+��/�����	
agnosed with a recurrence of diaphragmatic hernia 
�8�&���[���!<���&��4���<�&��.1��4����/�������5����
6���<���&������6�����4���
��
*����-��+������/��4���
transverse colon and bowel loops present in the left 
hemithorax. The defect was repaired using an aortic 
valve (Dacron) with suturing to the prevertebral 
fascia and the PTFE patch in the posterolateral sec	
�
���8�&������

�� ��� �
Fig. 1.��������	
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�
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Fig. 2.�������������	
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\4����������/����9�<-�����
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����
���
��	
rative day and discharged from the hospital after 
� ���.��

The child subsequently developed according to 
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Intraoperatively, a defect (detachment of the 
patch) was found in the region of the mediastinal 
organs (esophagus, aorta) and the costovertebral 
angle. Considering the complexity of the anatomical 
zone and the absence of a muscular rim on the poste	
rior aspect, it was decided to close the defect using a 
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pathology of the respiratory system organs was de	
tected.
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the delivery room and after stabilization transferred 
to our center.
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cond day of life, surgical treatment of the CDH 
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ed thoracotomy at the seventh intercostal space. 
The right hemithorax contained the right lobe of 
the liver, small intestine, and right segment of the 
colon. Upon revision, the right diaphragmatic 
dome was absent. Only a narrow muscular rim up 
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gans into the abdominal cavity, repair of the dia	
phragmatic agenesis was performed using a PTFE 
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The postoperative management was severe, ac	
companied by respiratory failure against the back	
ground of pulmonary hypertension, requiring 
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use of dopamine and dobutamine to compensate for 
hemodynamics.

3���4����th postoperative day, the child under	
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tion. Adhesiolysis was performed to correct the 
malrotation. Subsequently, the postoperative peri	
od proceeded without complications. The child was 
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���4����th day. The further development 
of the child was within normal physiological pa	
rameters.
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years demonstrated an increase in the volume of the 
hypoplastic right lung with gradual normalization of 
the position of the mediastinum.
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intellectual development.
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tality despite numerous advancements in intensive 
care. However, the application of modern therapeu	
tic approaches has led to some improvement in these 
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One of the key factors determining the survival 
of patients with congenital diaphragmatic hernia 
(CDH) is the degree of lung hypoplasia and pul	
monary hypertension. However, the methods for 
preoperative assessment of lung hypoplasia often 
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focus on achieving the operative treatment stan	
dards recommended by the CDH EURO Consor	
tium, emphasizing preoperative stabilization of 
respiratory and cardiovascular systems, which has 
contributed to improved treatment outcomes for 
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Assessing the potential size of the diaphragmatic 
defect is equally critical, as our study, along with 
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agenesis exhibit higher mortality compared to 
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absent, leaving only a narrow, short muscular rim, 
primarily in the costal cartilage region. This condi	
tion necessitated securing the patch to the ribs 
-
�4�������
�+.������
�����
�+.�0��2�

Mortality associated with CDH in cases of dia	
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er compared to smaller defects. According to the 
data from the international CDH Study Group, the 
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The diaphragmatic agenesis repair typically re	
quires the use of a large patch to create a ten	
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to the ribs along its perimeter to ensure stability. 
Despite advancements in surgical techniques, a cer	
tain percentage of patients, particularly those with 
diaphragmatic agenesis, require reoperations. Ac	
cording to the literature, the recurrence rate in this 
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We developed the thoracalization concept of the 
abdominal cavity for the surgical repair of large 
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ological advantages and is performed via a thora	
cotomy approach. This approach allows to increase 
abdominal cavity volume by utilizing the 
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niated into the thoracic cavity. The formation of a 
�
6�	�4�������
����4��&6����<�����4���6��.�
volume of the hemithorax, stabilizes the mediasti	
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nal cavity volume helps prevent abdominal 
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Patients with hemidiaphragm agenesis exhibit 
high mortality rates and frequent surgical complica	
tions, including CDH recurrence, gastroesophageal 
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to the inability of synthetic patches to adapt to the 
child’s growth, thereby exerting additional tension 
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��� Patients with diaphragmatic agenesis have 

higher mortality compared to those with small to 
moderate defects. The size of the diaphragmatic de	
fect is an independent prognostic factor and may 
serve as a marker for the degree of pulmonary hypo	
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��� The optimal surgical management of CDH 
with large defect or diaphragm agenesis involves di	
aphragm repair using an oversized synthetic patch 
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cept of thoracolization of the abdominal cavity.
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mining of the defect size prior to surgery, ideally pre	
natally, to precisely assess the relationship between 
the diaphragmatic defect and actual lung hypoplasia.
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