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OZET

Konjenital diafragma hernisi (KDH) ile ilgili ilk vaka 1679’da
Lazarus Riverius tarafindan 24 yasinda bir erkegin otopsisini
takiben sunulmustur. Patofizyolojisinde fetal gelisimin 8-10.
haftasinda pleuroperitoneal kanalin kapanmamasi sonucunda batin
ici organlarin toraks bosluguna herniye oldugu tespit edilmistir.

Bu olguda; 25 yasindaki annenin 2. gebeliginden 2. canli
yasayan olarak sezeryan dogum ile dogan yenidoganin ilk
degerlendirilmesinde dig fenotip erkek goriiniimiinde, 1. Dakika
APGAR skoru 6, 5. Dakika APGAR skoru 7 olarak tespit edildi.
Yenidoganin dogum sonrast ilk muayenesi yapilirken solunum
sikintisi tespit edilmesi tizerine entiibe edildi ve nazogastrik sonda
takildi. Cekilen akciger grafisinde mediastenin saga itilmis oldugu,
batin i¢i organlarin sol gdgiis boslugunda oldugu goriilmesi
iizerine hastaya bochdalek hernisi tanist konuldu. Dogumdan
sonra ti¢lincii giin takiplerinde hemodinamik ve metabolik olarak
daha stabil olan hasta konjenital diafragma hernisi nedeniyle
operasyona alindi. Cerrahi islem sirasinda batin organlarinin toraks
icinden ¢ikarilmasi sirasinda hastada bradikardi (KAH 75 atim/
dk) gelismesi tizerine cerrahi islem durdurularak %100 FiO, ile
ventile edildi. Endotrakeal tiipiin seviyesi tekrar dogrulandi ancak
kalp hizinin 60/dk’nin altina kadar gerilemesi {lizerine kardiyak
kompresyonlara baslandi. Bir dakikalik kompresyonun ardindan
nabiz hizinda artis olmamasi {izerine hastaya 0,03 mg adrenalin
iv puse olarak uygulandi. Adrenalin uygulamasindan sonra bir
dakika daha gogiis kompresyonlarina devam edildi ve tekrar kalp
hiz1 degerlendirildiginde kalp hizinin 130 atim/dk tespit edilmesi
iizerine cerrahi iglemin devam etmesine karar verildi. Operasyon
bitiminde hasta entiibe olarak yenidogan yogun bakim iinitesine
transfer edildi.

Konjenital diafragma hernisi onarimi riskli bir cerrahi islemdir.
Anestezi yonetiminde permisif hiperkapniye izin veren agresif
olmayan ventilasyon stratejileri Onerilmektedir. Eglik eden
kardiyovaskiiler morbiditelerden dolay1 anestezi uygulamalarinin
herhangi bir asamasinda resiisitasyon uygulanabilecegi goz
ontinde bulundurulmali ve operasyonun herhangi bir asamasinda
ortaya cikabilecek hemodinamik instabilite agisindan dikkatli ve
hazir olunmalidir.

Anahtar kelimeler: bochdalek hernisi, kardiyo-pulmoner
reslisitasyon, yenidogan
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ABSTRACT

The first case of congenital diaphragmatic hernia (CDH) was
reported by Lazarus Riverius in 1679 following the autopsy of a
24-year-old man. In its pathophysiology, it has been determined
that intra-abdominal organs herniate into the thoracic cavity due
to the failure of the pleuroperitoneal canal to close in the 8th-10th
weeks of fetal development.

In this case; the baby boy was born by cesarean section as the
second living child from the second pregnancy of a 25-year-
old mother, the external phenotype was determined to be male,
with APGAR 6 at the 1st minute and APGAR 7 at the 5th
minute in the first evaluation of the newborn. The newborn had
respiratory distress in postnatal period, hence he was intubated
and a nasogastric tube was inserted. A chest x-ray showed that,
the mediastinum was pushed to the right and the intra-abdominal
organs were in the left thoracic cavity thus ensuring the diagnosis
as Bochdalek hernia. The patient, who was hemodynamically and
metabolically more stable during follow-up on the third day after
birth, was undergone operation due to congenital diaphragmatic
hernia. While the abdominal organs were being removed from the
thorax during the surgical procedure, bradycardia (HR 75/min)
was developed hence the surgical procedure was stopped and
FiO, was increased to 100%. The level of the endotracheal tube
was reconfirmed, but cardiac compressions were started when the
pulse rate decreased below 60/min. Since there was no increase
in pulse rate after one minute of cardiac compression, adrenaline
0,03 mg was administered to the patient intravenously. After
adrenaline administration, chest compressions were continued
for one more minute, then the pulse was evaluated again and
the surgical procedure was allowed to continue when the pulse
rate was 130/min. At the end of the operation, the patient was
transferred to the neonatal intensive care unit as intubated.

Congenital Diaphragmatic Hernia repair has been considered a
complicated surgical procedure. Multidisciplinary ventilation
strategies that allow permissive hypercapnia were recommended in
anesthesia management. It should be regarded as that resuscitation
may be performed at any stage of anaesthesia and one should be
careful and ready for hemodynamic instability that may occur at
any stage of the operation due to accompanying cardiovascular
morbidities.

Keywords: bochdalek hernia, cardio-pulmonary resuscitation,
newborn
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GIRiS

Konjenital diafragma hernisi (KDH) ile ilgili ilk vaka 1679°da
Lazarus Riverius tarafindan 24 yasinda bir erkegin otopsisini
takiben sunulmustur. Bochdalek 1848 yilinda posterolateral
herniyi tariflemistir. Konjenital diafragma hernisi insidansi
1/2500°diir.) Patofizyolojisinde fetal gelisimin 8-10. haftasinda
pleuroperitoneal kanalin kapanmamasi sonucunda batin igi
organlarin toraks bosluguna herniye oldugu tespit edilmistir.?
Bu organlarin basisina bagli olarak akcigerlerde hipoplazi gelisir.
Anatomik yerlesimine goére posterolateral (Bochdalek), anterior
(Morgagni) ve santral yerlesimli olabilirken olgularin %70-75’ini
sol taraf yerlesimli Bochdalek hernisi olusturur.®

Dogumu takiben ilk 24 saatte tespit edilen solunum sikintisi,
skafoid (¢Okiik=kayik) karin, asimetrik toraks goriiniimleri,
toraksta tek tarafli akciger seslerinin yerine barsak seslerinin
duyulmasi, akciger grafisinde barsak anslarinin toraks iginde
goriilmesi, mediastenin karsi tarafa dogru yer degistirmesi KDH
acisindan uyarici olmalidir.®

Mortalitenin en sik belirleyicileri esilk eden diger anomaliler,
pulmoner hipoplazi ve pulmoner hipertansiyondur.®)

OLGU

Bu olguda; 25 yasindaki annenin 2. gebeliginden 2. canli
yasayan olarak sezeryan dogum ile dogan yenidoganin ilk
degerlendirilmesinde dig fenotip erkek goriiniimiinde, 1. Dakika
APGAR skoru 6, 5. Dakika APGAR skoru 7 olarak tespit edildi.
Boyu 50 c¢m, bas gevresi 34 cm, agirlig1 3000 gram olarak 6l¢iildii.
Yenidoganin dogum sonrast ilk muayenesi yapilirken solunum
sikintist tespit edilmesi tizerine entiibe edildi ve nazogastrik
sonda takildi. Cekilen akciger grafisinde mediastenin saga
itilmis oldugu, batin i¢i organlarin sol gogiis boslugunda oldugu
goriilmesi iizerine hastaya bochdalek hernisi tanis1 kondu.

Yenidogan yogun bakim iinitesinde takipleri sirasinda hastaya
dobutamin inflizyonu uygulandi. Dogumdan bir giin sonra
mekanik ventilatorde entiibe ve sedatize takip edilen yenidoganin
oksijen saturasyonlarinda ani diisme olmasi {izerine gekilen
akciger grafisinde sag akcigerde pnomotoraks tespit edildi ve
hemen sag tiip torakostomi uygulandi.(Resim 1)
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Resim 1: Ameliyat 6ncesi akciger grafisi

Dogumdan sonra {iglincli glin takiplerinde hemodinamik ve
metabolik olarak daha stabil olan hasta konjenital diafragma
hernisi nedeniyle operasyona alindi. Yogun bakimdan operasyon
odasina entiibe sekilde transfer edilen hastanin EKG’si, kan basinci
ve sag eli kullanilarak periferik oksijen saturasyonu monitdrize
edildi. Hastanin kalp atim hiz1 (KAH) 140 atim/dk, saturasyonu
%90 ve sistolik kan basinct 60 mmHg, diastolik kan basict
30mmHg olarak o6lgiildii. Fentanil 1 mcg/kg ve rokiironyiim
0.6 mg/kg intravendz olarak uygulandi. Endotrakeal tilipii
ventilator devresine baglanan hastada %50 O2 - % 50 hava ve %2
Sevofluran ile anestezi idame ettirildi. Hasta cerrahi boyunca
manuel olarak ventile edildi. Cerrahi islem agik olarak yapildi.
Cerrahi iglem sirasinda batin organlarinin toraks iginden
¢ikarilmasi sirasinda hastada bradikardi (KAH 75 atim/dk)
gelismesi iizerine cerrahi islem durdurularak %100 FiO: ile
ventile edildi. Endotrakeal tiipiin seviyesi tekrar dogrulandi ancak
kalp hizinin 60/dk’nin altina kadar gerilemesi {izerine kardiyak
kompresyonlara baslandi. Bir dakikalik kompresyonun ardindan
nabiz hizinda artis olmamasi iizerine hastaya 0,03 mg adrenalin
iv puse olarak uygulandi ve arkasindan 1ml %0,9 NaCl soliisyonu
ile yikama yapildi. Adrenalin uygulamasindan sonra bir dakika
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daha gogiis kompresyonlarina devam edildi ve tekrar kalp hizi
degerlendirildiginde kalp hizinin 130 atim/dk tespit edilmesi
tizerine cerrahi islemin devam etmesine karar verildi. Operasyon
bitiminde hastanin kalp hiz1 150 atim/dk, periferik oksijen
saturasyonu %92 ve sistolik kan basinct 65 mmHg, diastolik kan
basinc1 30 mmHg olarak 6lgiildii. Hasta entiibe olarak yenidogan
yogun bakim iinitesine transfer edildi. Operasyon sonrasi ¢ekilen
akciger grafisinde batina ait organlarin toraks i¢inde olmadig, sol
diafragmanin intakt oldugu net olarak izlenmekteydi.(Resim 2)

Resim 2: Ameliyat sonrasi akciger grafisi
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TARTISMA

Konjenital diafragma hernisi olgularinda solunum sikintisi,
pulmoner hipoplazinin derecesine bagli olarak genellikle ilk
saatlerde veya ilk giin i¢inde baslar ve siklikla dogumhanede
resisitasyona gereksinim duyarlar. Antenatal dénemde tani
konulan vakalarda dogumdan sonra resiisitasyon gereksinimi
oldugunda balon maske yerine dogrudan endotrakeal entiibasyon
uygulanarak pozitif basingli ventilasyon uygulanmas: onerilir.
Bir nazogastrik sonda takilarak sik aspire edilmeli ve barsaklarin
distansiyonu Onlenmelidir. Sunulan olguda da dogum sonrasi
solunum sikintist baglamis ve ilk muayeneyi takiben entiibe
edilmistir. Konjenital diafragma hernisi olgularinda Congenital
Diaphragmatic Hernia (CDH) EURO Consortium tarafindan pre-
ductal satiirasyonlarin %80-95 arasinda, post-ductal satiirasyonun
%70’in lizerinde ve PaCO:’nin 50-70 mmHg arasinda olacak
sekilde permisif hiperkapniye izin veren ventilasyon stratejisi
onerilmektedir.® Yeterli organ perfizyonu, pH’m 7,2’nin
tizerinde, laktat <5 mmol/l ve idrar ¢ikigi >1ml/kg/saat olmasi ile
gosterilir. Konvansiyonel ventilasyon kullanilmasi durumunda
tepe inspiratuar basing (PIP)<25 cmH:0, pozitif soluk sonu
basimct (PEEP) 3-5 ¢cmH:0 ve ventilasyon frekansi 40-60/
dk olacak sekilde ayarlanmasi Onerilir.® Olgumuzda cerrahi
uygulama boyunca hasta manuel olarak ventile edilmis ancak
CDH EURO Consortium’un oOnerilerindeki limit degerlere
¢ogunlukla bagli kalinmistir. Cerrahi islem sirasinda toraks
icindeki batina ait organlarin ¢ekilmesi sirasinda kalbin iyatrojenik
olarak sikistirilmasi, karacigerin manipiilasyonu sirasinda hepatik
venin kivrilarak obstrukte olmasi ya da cerrahi isi kolaylastirmak
icin ventilasyona ara verilen zamanlar nedeniyle hiperkapni ve
hipoksiye bagli pulmoner hipertansiyonun artmasi, endotrakeal
tiiptin yer degistirmesi ya da karsi tarafta pnomotoraks gelismesi
nedeniyle hemodinamik instabilite goriilebilir. Literatiire
bakildiginda cerrahinin bu agamasinda hemodinamik instabilite
gerceklesen olgular mevcuttur.”® Olgumuzda da bu agsamada derin
bradikardi goriildii. Endotrakeal tiipiin yeri yeniden dogrulandi.
Akciger sesleri tekrar dinlenerek ventilasyonun gergeklestigi
dogrulandi, FiO:2 ve ventilasyon frekansi arttirildi. Ancak bu
uygulamalara ragmen kalp hizinin 60/dk’nin altina diismesi
nedeniyle hasta resiisite edildi. Kardiyopulmoner resiisitasyon
sonrast spontan dolagimi diizelen hastanin, operasyonun devam
etmesi hayat kalitesinin artmasi ve postoperatif morbiditenin
azaltilmasi agisindan 6énemli oldugu g6z 6niinde bulundurularak
cerrahi islemin tamamlanmasma cerrahi ekip ile birlikte
karar verildi.
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SONUC

Konjenital diafragma hernisi onarimi riskli bir cerrahi islemdir.
Anestezi yonetiminde permisif hiperkapniye izin veren agresif
olmayan ventilasyon stratejileri Onerilmektedir. Eslik eden
kardiyovaskiiler morbiditelerden dolay1 anestezi uygulamalarinin
herhangi bir asamasinda resiisitasyon uygulanabilecegi goz
oniinde bulundurulmali ve operasyonun herhangi bir asamasinda
ortaya ¢ikabilecek hemodinamik instabilite agisindan dikkatli ve
hazir olunmalidir.
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ABSTRACT

The first case of congenital diaphragmatic hernia (CDH) was
reported by Lazarus Riverius in 1679 following the autopsy of a
24-year-old man. In its pathophysiology, it has been determined
that intra-abdominal organs herniate into the thoracic cavity due
to the failure of the pleuroperitoneal canal to close in the 8th-10th
weeks of fetal development.

In this case; the baby boy was born by cesarean section as the
second living child from the second pregnancy of a 25-year-
old mother, the external phenotype was determined to be male,
with APGAR 6 at the 1st minute and APGAR 7 at the 5th
minute in the first evaluation of the newborn. The newborn had
respiratory distress in postnatal period, hence he was intubated
and a nasogastric tube was inserted. A chest x-ray showed that,
the mediastinum was pushed to the right and the intra-abdominal
organs were in the left thoracic cavity thus ensuring the diagnosis
as Bochdalek hernia. The patient, who was hemodynamically and
metabolically more stable during follow-up on the third day after
birth, was undergone operation due to congenital diaphragmatic
hernia. While the abdominal organs were being removed from the
thorax during the surgical procedure, bradycardia (HR 75/min)
was developed hence the surgical procedure was stopped and
FiO, was increased to 100%. The level of the endotracheal tube
was reconfirmed, but cardiac compressions were started when the
pulse rate decreased below 60/min. Since there was no increase in
pulse rate after one minute of cardiac compression, adrenaline 0,03
mg was administered to the patient intravenously. After adrenaline
administration, chest compressions were continued for one more
minute, then the pulse was evaluated again and the surgical
procedure was allowed to continue when the pulse rate was 130/
min. At the end of the operation, the patient was transferred to the
neonatal intensive care unit as intubated.

Congenital Diaphragmatic Hernia repair has been considered a
complicated surgical procedure. Multidisciplinary ventilation
strategies that allow permissive hypercapnia were recommended in
anesthesia management. It should be regarded as that resuscitation
may be performed at any stage of anaesthesia and one should be
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careful and ready for hemodynamic instability that may occur at
any stage of the operation due to accompanying cardiovascular
morbidities.

Keywords: bochdalek hernia, cardio-pulmonary resuscitation,
newborn

INTRODUCTION

The first case of congenital diaphragmatic hernia (CDH) was
reported by Lazarus Riverius in 1679 following the autopsy of
a 24-year-old man. Bochdalek described posterolateral hernia in
1848. The incidence of CDH is 1/2500.% In its pathophysiology,
it has been determined that intra-abdominal organs herniate into
the thoracic cavity due to the failure of the pleuroperitoneal canal
to close in the 8th-10th weeks of fetal development.® Hypoplasia
develops in the lungs due to compression of these organs.

According to its anatomical localization, it may be either
posterolateral (Bochdalek), anterior (Morgagni), or central
localized, while 70-75% of the cases are left-sided Bochdalek
hernia.®

Respiratory distress detected in the first 24 hours after delivery,
scaphoid abdomen, asymmetrical thorax appearances, intestinal
sounds heard in the unilateral thorax instead of lung sounds,
seeing bowel loops in the thorax on chest radiography, and
displacement of the mediastinum towards the opposite side
should be warning signs in terms of CDH.®

The most common determinants of mortality are accompanying
anomalies, pulmonary hypoplasia and pulmonary hypertension.®

CASE

In this case; the baby boy was born by cesarean section as the
second living child from the second pregnancy of a 25-year-old
mother, the external phenotype was determined to be male, with
APGAR 6 at the 1st minute and APGAR 7 at the 5th minute in
the first evaluation of the newborn. The height of the newborn
was 50 cm, head circumference was 34 cm, and 3000 gr-weighed.
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The newborn had respiratory distress in postnatal period, hence
he was intubated and a nasogastric tube was inserted. A chest
x-ray showed that, the mediastinum was pushed to the right and
the intra-abdominal organs were in the left thoracic cavity thus
ensuring the diagnosis as Bochdalek hernia.

Dobutamine infusion was given to the patient during follow-
up in the neonatal intensive care unit. One day after birth, a
sudden decrease in the oxygen saturation of the newborn, who
was intubated and sedated on a mechanical ventilator, detected
pneumothorax in the right lung in the chest X-ray, and a right tube
thoracostomy was performed immediately.(Figure 1)

Figure 1: Preoperative chest radiograph

The patient, who was hemodynamically and metabolically more
stable during follow-up on the third day after birth, was undergone
operation due to congenital diaphragmatic hernia.

Non-invasive blood pressure and ECG were monitored and oxygen
saturation was measured using the right hand. The patient's heart
rate (HR) was 140/min, peripheric oxygen saturation was 90%,
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and arterial blood pressure was 60/30 mmHg. Fentanyl 1 mcg/
kg and rocuronium 0.6 mg/kg were administered intravenously.
The patient's endotracheal tube was connected to the ventilator
circuit and anesthesia was maintained with 50% O - 50% air and
%?2 Sevoflurane. The patient was manually ventilated throughout
the surgery.

An open surgical procedure was performed. While the
abdominal organs were being removed from the thorax
during the surgical procedure, bradycardia (HR 75/min) was
developed hence the surgical procedure was stopped and FiO:
was increased to 100%. The level of the endotracheal tube was
reconfirmed, but cardiac compressions were started when the
pulse rate decreased below 60/min. Since there was no increase
in pulse rate after one minute of cardiac compression, adrenaline
0.03 mg was administered to the patient intravenously, and
then washed with 1ml of 0.9% NaCl solution. After adrenaline
administration, chest compressions were continued for one more
minute, then the pulse was evaluated again and the surgical
procedure was allowed to continue when the pulse rate was
130/min.

Figure 2: Postoperative chest radiograph

Corresponding Author
h.erdierdem@gmail.com



Turkish
Journal of
RESUSCITATION

At the end of the operation, the patient's heart rate was 150
beats/min, peripheral oxygen saturation was 92%, systolic blood
pressure was 65 mmHg, and diastolic blood pressure was 30
mmHg. The patient was transferred to the neonatal intensive care
unit as intubated. The postoperative chest radiograph showed
that the abdominal organs were not in the thorax, and the left
diaphragm was intact. (Figure 2)

DISCUSSION

In cases of CDH, respiratory distress usually begins in the
first hours or within the first day, depending on the degree of
pulmonary hypoplasia, and they often require resuscitation in the
delivery room. According to the current medical guidelines, when
resuscitation is necessary after delivery for patients diagnosed
during the antenatal period, it is recommended to administer
positive pressure ventilation through direct endotracheal
intubation rather than a bag mask. Frequent aspiration should be
performed by inserting a nasogastric tube, and distension of the
intestines should be prevented. In our case, respiratory distress
began after delivery, and intubation was performed after the first
examination.

Congenital Diaphragmatic Hernia (CDH) EURO Consortium
recommends a ventilation strategy that allows permissive
hypercapnia with pre-ductal oxygen saturation between 80-95%,
post-ductal oxygen saturation above 70% and PaCO, between
50-70 mmHg.© Adequate organ perfusion is indicated by pH >7.2,
lactate <5 mmol/l, and urine output >1ml/kg/h. If conventional
ventilation is used, it is recommended to set peak inspiratory
pressure (PIP)<25 cmH20, positive end-expiratory pressure
(PEEP) 3 and 5 cmH:0, and ventilation frequency between
40 and 60/min.® In our case, the patient was manually ventilated
throughout the surgical procedure. However, the limit values
mostly adhered to the recommendations of the CDH EURO
Consortium.

Hemodynamic instability may occur due to iatrogenic compression
of the heart during the retraction of abdominal organs in the
thorax, kinking of the hepatic vein during manipulation of the
liver, or increased pulmonary hypertension due to worsening of
hypercapnia and hypoxia due to interruption of ventilation to
facilitate the surgical work, displacement of the endotracheal
tube or development of pneumothorax on the contralateral side.
Several cases described the hemodynamic instability at this stage
of surgery in the literature.”® In our case, severe bradycardia
was observed at this stage. The location of the endotracheal
tube was reconfirmed. Lung sounds were listened to again,
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and ventilation was confirmed. Ventilation frequency and FiO,
were increased. However, despite these efforts, the patient was
resuscitated because the pulse rate decreased below 60/min. After
cardiopulmonary resuscitation, adequate spontaneous circulation
was achieved. Since the operation's continuation was important in
decreasing postoperative morbidity and increasing the quality of
life, it was decided together with the surgical team to complete the
surgical procedure.

CONCLUSION

Congenital Diaphragmatic Hernia repair has been considered a
complicated surgical procedure. Multidisciplinary ventilation
strategies that allow permissive hypercapnia were recommended
in anesthesia management. It should be regarded as that
resuscitation may be performed at any stage of anaesthesia and
one should be careful and ready for hemodynamic instability that
may occur at any stage of the operation due to accompanying
cardiovascular morbidities.
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