NİSAN 2023 TUS – HATALI ve ÖZENSİZ SORU

Temel Bilimler 18. Soru
18. Aşağıdaki kalp anomalilerinden hangisi, endokardiyal yastık defektlerine bağlı olarak ortaya 
çıkmaz?
A)	Atrial septal defekt
B)	Ventriküler septal defekt
C)	Ektopia kordis
D)	Büyük arterlerin transpozisyonu
E)	Fallot tetralojisi

Doğru cevap: C, D ve E
Sorunun ÜÇ ADET DOĞRU yanıtı mevcuttur. Sorunun cevabı olarak verilen C seçeneği “ektopia cordis”, göğüs kafesi defektidir. Bu konuda problem bulunmamaktadır. Ancak D seçeneğinde Büyük arterlerin transpozisyonu ve E seçeneğinde Fallot tetralojisi de endokardiyal yastık defektine bağlı ortaya çıkmamaktadır. Dolayısı ile sorunun 3 adet doğru cevabı (C, D, E) bulunmaktadır. 
Bu konuda embriyoloji kaynakları detaylı bilgi sunmamaktadır. Ancak pediatri ve pediatrik kardiyoloji kitaplarında net olarak ve detaylıca anlatılmaktadır. 
Moore Embriyoloji, Carlson Embriyoloji, Larsen’s Embriyoloji gibi ana kaynaklara baktığımızda hem ASD hem VSD için belirgin şekilde endokardiyal yastık defekti olduğu belirtilmektedir. Ancak “büyük arterlerin transpozisyonu” ve “Fallot tetralojisi” için böyle bir mekanizmadan bahsedilmemektedir. 
Aşağıda sayfalarıyla paylaşılan “Nelson Pediatrics, edition 21, volüm 2”, “Kaynak Fetal Ekokardiyografi, Hacettepe yayınları, Kalbin fetal embiryolojisi, Prof Dr Süheyla Özkutlu”, “Moss and ADAMS 5. Baskı” kaynakları konuyu detaylıca anlatmışlar. 
Bu kaynaklara göre; “Endokardiyal yastık defektleri, ekstrasellüler matriks gelişim bozukluğudur”. Yine bu kaynaklara göre; “Büyük arterlerin transpozisyonu ve Fallot tetralojisi doku göçü anormalliklerinden konotrunkal kardiyak bozukluktur”. Konu detaylı olarak belirtilen kitaplarda sayfaları belirtilerek açıklanmıştır.

KONUNUN AÇIKLAMASI VE İLGİLİ KAYNAKLARDA BELİRTİLMESİ
Endokardiyal yastık defektleri ekstrasellüler matriks gelişim bozukluğudur. ASD, VSD ve atriyoventriküler septal defekt, atriyoventriküler kapakların septal lefletinde defektler (kleft-yarık, kapak yetersizlikleri le berberlik gösterir. 
 Fallot tetralojisi, Büyük arterlerin transpozisyonu doku göçü anormalliklerinden bir konotrunkal kardiyak bozukluktur. 
Ektopia kordis göğüs kafesi gelişim bozukluğudur. Sternumun tamamının veya bir kısmının gelişiminin bozukluğu ile beraberlik gösterir. 
Kalbin embiryolojik gelişiminin bozulması ile karşımıza çıkan konjenital kalp hastalıklarının gelişiminde rol oynayan embriyolojik gelişim mekanizmaları vardır. Aşağıda bu mekanizmalar özetlenmiştir: 
1. Doku göçü anomalileri 
Kalbin çıkış yolunu oluşturan doku nöral krestten ve ‘’branchial ark mezoderminden” köken alır. Bu hücreler tanımlanamamış bir yol ile konotrunkus ve konotrunkal septumdaki özel yerlerine göç ederler. Bu göç ile etkileşim bir dizi konotrunkal septumdaki yerlerine göçerler. Bu göç ile konotrunkal malformasyonlar gelişir. 
Bu malformasyonlara örnekler; çift çıkışlı sağ ventrikül, Fallot tetralojisi, pulmoner atrezi ile VSD, aortikopulmoner pencere, trunkus arteriyozus, büyük arterlerin d-transpozisyonu verilebilir.

2.Ekstrasellüler matriks anormallikleri
Kalbin endokardiyal yastıkçıklarını etkiler.  Endokardiyal yastıkçıklar atriyoventriküler düzeyde birleşerek mitral ve triküspit kapak orifislerini, çıkış yolunda birleşerek aorta ve pulmoner arter orifislerini oluşturur.  Bu füzyon endokardiyal hücreler mezenkimal hücrelere dönüşüp yastık dokusuna göçerek bu dokuların birbirine yapışmasının sağladığında gerçekleşir. Bu dönüşüm olmaz ya da gecikirse endokardiyal yastık defekti gelişir. Ostiyum primum tip ASD, İnlet VSD, atriyoventriküler septal defekt gelişir. 
Kaynak; Nelson Pediatrics, edition 21, volüm 2, Page 2341, 2342.
Kaynak; Moss and ADAMS 5. Baskı, 704-705.



	 [image: ]
Kaynak; Larsen’s Human Embriyoloji, fifth edition, Page 298, 299.
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Larsen’s Human Embriyoloji, yaygın kalp malformasyonları tek tabloda sunarken ASD ve VSD yi birlikte enkardial yastık defekti olarak tanımlamıtır. Fallt tetralojisi ve büyük arter trasformasyonunu bu grup içine dahil etmemiştir.
Kaynak; Larsen’s Human Embriyoloji, fifth edition, Page 301.
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Kaynak; Larsen’s Human Embriyoloji, fifth edition, Page 325.
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Kaynak; Langman Medical Embriyoloji, 13. Baskı, 195.
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Fallot tetralojisi ve BDT (büyük damar transpozisyonunun sebebi sekonder kalp alanındaki problemler konotrunkal septum ile ilişkili iken Ostiyum primum tip ASD, İnlet VSD, atriyoventriküler septal defekt endokardiyal yastık defekti ile ilişkilidir. 
Kaynak; Langman Medical Embriyoloji, 13. Baskı, 198-199.
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ASD ve VSD nin, endokardiyal yastık defekti ile ilişkili gelişen bir defekt olduğu net şekilde belirtilmiştir. Ancak “büyük arterlerin transpozisyonu” ve “Fallot tetralojisi” için böyle bir mekanizmadan bahsedilmemektedir. 
Kaynak; Moore Embriyoloji, 11. Baskı, 289, 291, 295, .
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Şekil. Endokardiyal yastıklar, atrial ve ventriküler septum, AV kapakların gelişimi.
Kalbin endokardiyal yastıkçıklarını etkiler.  Endokardiyal yastıkçıklar atriyoventriküler düzeyde birleşerek mitral ve triküspit kapak orifislerini, çıkış yolunda birleşerek aorta ve pulmoner arter orifislerini oluşturur.  Bu dönüşüm olmaz ya da gecikirse endokardiyal yastık defekti gelişir. Ostiyum primum tip ASD, İnlet VSD, atriyoventriküler septal defekt gelişir.
Kaynak; Moss and ADAMS 5. Baskı, 704-705.
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Kaynak; Nelson Pediatrics, edition 21, 2020, volüm 2, Page 2341, 2342.
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Kaynak; Nelson Pediatrics, edition 21, 202, volüm 2, Page 2341, 2342.
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Kaynak; Nelson Pediatrics, edition 21, 2020, volüm 2, Page 2368. 
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Ektopia kordis sternum defektidir ve konotrunkal kardiyak patolojiler eşlik edebilir. İlişkili intrakardiyak anomaliler sıktır. Cantrell Pentalojisi, ektopia kordis, orta hatta göbek üstü karın kusuru, ön diyafram eksikliği, alt sternum kusuru ve bir intrakardiyak kusurdan (ventriküler septal kusur, Fallot tetralojisi veya sol ventrikül divertikülü) oluşur. Ölüm, yaşamın erken dönemlerinde, genellikle enfeksiyon, kalp yetmezliği veya hipoksemi nedeniyle meydana gelebilir. Aşırı derecede şiddetli kardiyak anomalileri olmayan yenidoğanlar için cerrahi tedavi, venöz dönüşü veya ventrikülü tehlikeye atmadan kalbi deri ile kaplamayı içerir.
Kaynak; Nelson Pediatrics, edition 21, 2020, volüm 2, Page 2424.
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Kaynak; Nelson Pediatrics, edition 21, 2020, volüm 2, Page 2377, 2378.
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Kaynak; Moss and ADAMS 5. Baskı, 704-705. 




3. Anormal intrakardiyak kan akımı
İntrakardiyak kan akımının dağılımındaki bir azalma, hem sol hem de sağ taraflı kalp bozukluklarının patogenezinde önemli bir rol oynar. Kardiyogenezin erken evrelerinden itibaren kalp kontrasiyonunun gücü ile kalp boşluklarından geçen ve bu boluklerden pompalanan kan tüm kalp yapılarının büyümesi ve gelişimi için şarttır. 
Sol taraflı kalp hastalıkları (hipoplastik sol kalp sendromu, mitral atrezi, aort kapak stenozu, aort koarktasyonu, kesintili aortik ark).
Sağ taraflı kalp defektleri (hipoplastik sağ kalp, intakt septumlu pulmoner atrezi, pulmoner kapak stenozu).

4. Hücre ölümü (apoptozis) ile ilgili anormallikler
AV kapakların oluşumunda ventriküler miyokardiyumun özel bazı bölümlerininselektif reabsorbsiyonunun önemli bir rol oynadığı düşünülmektedir. Hücre ölümü bu olayı engeller. Konjenital kalp hastalıkları oluşur: Ebstein anomalisi, müsküler VSD buna örnek hastalıklardır.

5. Anormal hedeflenmiş büyüme
Pulmoner venlerin sol atriyuma bağlanması ile ilgili mekanizmaları içerir. Bu bağlanma ortak pulmoner venin sol atriyum dokusuna absorbsiyonu ile gerçekleşir, sonunda 4 ven gelişir.
Bu sürecin gelişmesini veya tamamlanmasın engelleyen anomaliler sonucunda aşağıdaki konjenital kalp hastalıkları gelişir: Kor triatriyatum, total anormal venöz dönüş anomalisi, parsiyel puşmoner venöz dönüş anomalisi.

6. Kalp tüpünün anormal kıvrılması ve situs anomalileri
Kalp tüpünün anormal kıvrılması ile ilgilidir (looping). Normalde sağa kıvrılan kalp sola kıvrılırsa ventriküler inversiyon, situs anormallikleri gelişir.
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Kaynak; Fetal Ekokardiyografi, Hacettepe yayınları, Kalbin fetal embiryolojisi, Prof Dr Süheyla Özkutlu, Sayfa 8-11. 




İlgili kaynaklarda görüldüğü gibi sorunun 3 adet doğru cevabı (C, D ve E şıkkı) bulunduğu için sorunun iptali gerekmektedir.
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Temel Bilimler 74. Soru
74.	
I.	ATP
II.	Ürik asit
III.	Silika
	Yukarıdakilerden hangileri makrofajlar ve dendritik hücrelerde inflamazom aktivasyonuna neden olan endojen tehlike sinyallerindendir? 
A)	Yalnız I
B)	Yalnız II
C)	I ve II
D)	II ve III
E)	I, II ve III

Doğru cevap: E değil C olmalı
İnflamazom aktivasyonuna yol açan tehlike sinyalleri, PAMP ve DAMP olmak üzere ikiye ayrılmaktadır. Bakteriyel, viral, fungal veya protozoal enfeksiyonlara bağlı olarak oluşan muramil dipeptid, bakteriyel flagellin, bakteriyel lipopolisakkarid, letal toksin, bakteriyel RNA, DNA, viral RNA, β-glukan, zimosan ve hemozoin inflamazom aktivasyonuna yol açtığı bilinen tipik PAMP’lar arasında sayılabilir. DAMP’lar ise endojen moleküller olabileceği gibi, ekzojen moleküller de olabilmektedir; endojen DAMP’lara ATP, ürik asit kristalleri, kolesterol kristalleri, HMGB1, β-amiloid, hiyaluronan ve glukoz örnek verilirken, ekzojen DAMP’lara UV radyasyonu, asbest, silika ve alüminyum sülfat örnek olarak verilebilir. Benzer şekilde  İnflamazomun aktive olmasıyla IL-1beta ve IL-18 salınır. Böylece inflamasyon başlar.

Öncüllerde verilenlerden ATP ve ürik asit endojen, silika ise eksojen tehlike sinyallerindendir. Hem zaten Silika’nın endojen olduğu nasıl düşünülebilir ki? Keşke soru da “endojen” kelimesini kullanmamış olsalardı….

Robbins Pathology Basis of Disease Sayfa 74 ve 693 
Abbas Basic İmmunology 6. Baskı Sayfa 29
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Bilyilk damar transpozisyonu, konotrunkal
septumun spiral rotasindan cikarak, dimdiz
asagiya yonelmesiyle ortaya gikan bir anoma-
lidir [Sekil 13.36A]. Bunun sonucu, aorta sag
ventrikilden, pulmoner arter de soldan cikar.
4.8/10.000 canli dogum sikhdinda gériilen bu
anomaliye bazen interventrikiiler septumun
membrandz kismint ilgilendiren bir defekt de
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Atrial Septal Defects

An atrial septal defect (ASD) is a common CHD and occurs
more frequently in females than males.

There are four clinically significant types of ASD (Figs. 13.258,
13.26, and 13.27): ostium secundum defect, endocardial cushion
defect with ostium primum defect, sinus venosus defect, and
common atrium. The first two types of ASD are relatively common.

Ostium secundum ASDs (see Figs. 13.26A to D and 13.27)
are in the area of the oval fossa and include defects of the septum
primum and septum secundum. Ostium secundum ASDs are well
tolerated during childhood; if left untreated, symptoms such as
pulmonary hypertension (e.g., fibrosis of the lung) usually appear
in the 30s or later. Closure of the ASD has traditionally been carried
out at open heart surgery, but more recently, endovascular catheter-
based closures have been accomplished; mortality rates for either
approach have been less than 1%. The defects may be multiple,
and in symptomatic older children, defects of 2 cm or more in

CHAPTER 13 — CARDIOVASCULAR SYSTEM 289

Endocardial cushion defects with ostium primum ASDs are
less common forms of ASDs (see Fig. 13.26E). Several cardiac
defects are grouped together under this heading because they
result from the same developmental defect, a deficiency of the
endocardial cushions and the AV septum. The septum primum
does not fuse with the endocardial cushions; as a result, there is
a patent foramen primum-ostium primum defect. Usually, there
is also a cleft in the anterior cusp of the mitral valve. In the less
common complete type of endocardial cushion and AV septal
defects, fusion of the endocardial cushions fails to occur. As a
result, there is a large defect in the center of the heart, an AV
septal defect (Fig. 13.28A). This type of ASD occurs in approxi-
mately 20% of persons with Down syndrome; otherwise, it is a
relatively uncommon cardiac defect. It consists of a continuous
interatrial and interventricular defect with markedly abnormal AV
valves.
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Ventricular Septal Defects

Ventricular septal defects (VSDs) arq the most common types
of CHDs, accounting for approximately 25% of heart defects.
VSDs occur more frequently in males than in females. VSDs
may occur in any part of the interventricular septum (see Fig.
13.288), but membranous VSD is the most common type (Fig.
13,294, and see also Fig. 13.28B). Frequently, during the first
year, 30% to 50% of small VSDs close spontaneously.

Incomplete closure of the interventricular foramen results
from failure of the membranous part of the interventricular septum
to develop. This results from failure of an extension of suben-
docardial tissue to grow from the right side of the endocardial
cushion and fuse with the aorticopulmonary septum and the
muscular part of the interventricular septum (see Fig. 13.18C
to £). Large VSDs with excessive pumonary blood flow (Fig.
13.30) and pulmonary hypertension result in dyspnea (difficult
breathing) and cardiac failure early in infancy.
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Tetralogy of Fallot

Tetralogy of Fallot is a classic group of four cardiac defects (Figs.
13.36 and 13.36, and see also Fig. 13.33B) consisting of:

Pulmonary artery stenosis (obstruction of right ventricular outfiow)
Venlricular septal defect

Dextroposttion of the aorta (overriding or straddiing the aorta)
Right ventricular hypertrophy

In these defects, the pulmonary trunk is usually small (see Fig.
13.334), and there may be various degrees of pulmonary artery
stenosis. Cyanosis (deficient oxygenation of blood) is an obvious
sign of the tetralogy, but it is not usually present at birth, and in

I 296 THE DEVELOPING HUMAN

some cases the degree of pulmonary stenosis is so mild that
surgical management may be delayed for months after birth (“pink
tets”)

The tetralogy results when division of the truncus arteriosus is
unequal and the pulmonary trunk is stenotic. Pulmonary atresia
with VSD is an extreme form of tetralogy of Fallot; the entire right
ventricular output is through the aorta. Pulmonary blood flow is
dependent on a patent ductus arteriosus or bronchial collateral
vessels. Initial treatment may require surgical placement of a
temporary shunt, but in many cases, primary surgical repair is the
treatment of choice in early infancy|
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TIMELINE FORMATION OF THE HEART
Fig. 447.1 Timeline of cardiac morphogenesis. (From Larsen WL Essentials of human embryology, New York, 1998, Churchill Livingstone.)

heart and abdominal viscera, with 50% of their hearts looping to the
right and 50% looping to the ef. Other potential mechanisms of cardiac

myocardial
cell at the inner and outer edges of the bending heart tube through
their actin
Looping brings the future lft ventricl lefiward and in continuity
with the sinus venosus (future lft and right atria), whereas the future
right ventricl is shifted rightward and in continaity with the truncus
s (e st s pulecaey ) T pe ofdep-
‘ment explains the: ‘common occurrence of the cardiac anomalies
double-outlet right ventricle and double-inlet left ventricle and the
extreme rarity of double-outlet left ventricle and double-inlet right
md:(mawmsxwmmm-mu(m
inversus, heterotaxia), the incidence of serious cardiac malformations
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patterning of the lungs and abdominal viscera, including absence of
the spleen (asplenia) or multiple small spleens (polysplenia).

447.3 Cardiac Septation
Daniel Berstein
f complet. e el sppesrnceofthe beart s smar

arteriosus via an outlet segment (the conus).
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The heart tube now consists of several layers of myocardium and a
single layer of endocardium separated by cardiac jelly (acellular ECM
secreted by myocardium). Septation of the heart begins at approximately
day 26 with the ingrowth of large tissue masses, the endocardial cushions,
at both the atrioventricular and conotruncal junctions (see Fig. 447.1).
These cushions consist of protrusions of ECM (cardiac jelly), which,
in addition to their role in development, also serve a physiologic function
as primitive heart valves. Endocardial cells dedifferentiate and migrate
into the cardiac jelly in the region of the endocardial cushions, eventually
becoming mesenchymal cells (endothelial-mesenchymal transformation)
that will form part of the atrioventricular valves. The endocardium,
secondary heart field, and neural crest all contribute to the formation
of the valve leaflets. Besides direct contribution to valve tissue, these
progenitor cells also interact with each other and with other cells in
the heart to orchestrate cardiac valve development.

Complete septation of the atrioventricular canal occurs with fusion
of the endocardial cushions. Most of the atrioventricular valve tissue
is derived from the ventricular myocardium in a process involving
undermining of the ventricular walls. Because this process occurs
asymmetrically, the tricuspid valve annulus sits closer to the apex of
the heart than the mitral valve annulus. Physical separation of these 2
valves produces the atrioventricular septum, the absence of which is
the primary common defect in patients with atrioventricular canal
defects (see Chapter 453.5). If the process of undermining is incomplete,
the right atrioventricular valve may not separate normally from the
ventricular myocardium, a possible cause of Ebstein anomaly (see

for Noonan syndrome, associated with pulmonary valve stenosis, and
NOTCHI, a regulator of cell differentiation associated with aortic
valve disease.

447.4 Aortic Arch Development

Daniel Bernstein

"The aortic arch, head and neck vessels, proximal pulmonary arteries,
and ductus arteriosus develop from the aortic sac, arterial arches, and
dorsal aortae. When the straight heart tube develops, the distal outflow
portion bifurcates into the right and left 1st aortic arches, which join
the paired dorsal aortae (Fig. 447.2). The dorsal aortae will fuse to
form the descending aorta. The proximal aorta from the aortic valve
to the left carotid artery arises from the aortic sac. The Ist and 2nd
arches largely regress by about 22 days, with the 1st aortic arch giving
rise to the maxillary artery and the 2nd to the stapedial and hyoid
arteries. The 3rd arches participate in the formation of the innominate
artery and the common and internal carotid arteries. The right 4th
arch gives rise to the innominate and right subclavian arteries, and
the left 4th arch participates in formation of the segment of the aortic
arch between the left carotid artery and the ductus arteriosus. The 5th
arch does not persist as a major structure in the mature circulation.
‘The 6th arches join the more distal pulmonary arteries, with the right
6th arch giving rise to a portion of the proximal right pulmonary
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opening appears (n the posterior portion of the septum primum, the
ostium secundum, and it allows a portion of the fetal venous return to
the right atrium to pass across to the left atrium. Finally, the septum
secundum grows downward, just to the right of the septum primum.
Together with a flap of the septum primum, the ostium secundum

the pulmonary valve (conus), a process that separates the tricuspid and
pulmonary valves. In contrast, disappearance of the segment beneath
the aortic valve leads to fibrous continuity of the mitral and zortic
valves. Within the lumen of distal outflow tract, local tissue swellings
(truncal cushions) arise and are later populated by mesenchymal cells
originating from the neural crest, participating in the formation of the
semilunar (pulmonary and aortic) valves. Defects in these processes are
responsible for conotruncal and aortic arch defects (truncus arteriosus,
tetralogy of Fallot, pulmonary atresia, double-outlet right ventricle,
interrupted aortic arch), a group of cardiac anomalies often associated
with deletions of the DiGeorge critical region of chromosome 22q11
(see Chapters 450 and 451). The transcription factor Tbx1 has been
implicated as a candidate gene, which may be responsible for DiGeorge
syndrome. Several genes have been implicated in valve formation,
including PTPN11, which encodes the tyrosine phosphatase Shp-2,
and when present in a mutated form, is one of the genes responsible

(see Loaprer 499.1).

447.5 Cardiac Differentiation

Daniel Bernstein

‘The process by which the totipotential cells of the carly embryo become
committed to specific cell lineages is termed differentiation. Precardiac
mesodermal cells differentiate into mature cardiac muscle cells with an
appropriate complement of cardiac-specific contractile elements, regula-
tory proteins, receptors, and ion channels. Expression of the contractile
protein myosin occurs at an early stage of cardiac development, cven
before fusion of the bilateral heart primordia. Differentiation in these
early mesodermal cells is regulated by signals from the anterior endoderm,
a process known as induction. Several putative early signaling molecules
include fibroblast growth factor, activin, and insulin. Signaling molecules
interact with receptors on the cell surface; these receptors activate second
‘messengers, which in turn activate specific nuclear transcription factors
(GATA-4, MEF2, Nkx, bHLH, and retinoic acid receptor family) that
induce the expression of specific gene products to regulate cardiac
differentiation. Some of the primary disorders of cardiac muscle, the
cardiomyopathies, may be related to defects in some of these signaling
‘molecules (see Chapter 466).

Developmental processes are chamber specific. Early in development,
ventricular myocytes express both ventricular and atrial isoforms of
several proteins, such as atrial natriuretic peptide (ANP) and myosin
light chain (MLC). Mature ventricular myocytes do not express ANP
and express only a ventricular-specific MLC 2v isoform, whereas mature
atrial myocytes express ANP and an atrial-specific MLC 2a isoform.
Heart failure (see Chapter 469), volume overload (Chapters 453 and
455), and pressure overload hypertrophy (Chapter 454) are associated
with a recapitulation of fetal cell phenotypes in which mature myocytes
reexpress fetal proteins. Because different isoforms have different
contractile behavior (fast vs slow activation, high vs low adenosine
triphosphatase activity), expression of different isoforms may have
important functional consequences.
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is 1in 4,000 live births. Cardiac lesions associated with 22q11.2 deletion®
are most often seen in association with either the DiGeorge syndrome
or the Shprintzen (velocardiofacial) syndrome. The acronym CATCH
22 has been used to summarize the major components of these syn.
dromes: cardiac defects, abnormal facies, thymic aplasia, clef palate,
and hypocalcemia. ‘The specific cardiac anomalies are conotruncal
defects (tetralogy of Fallot, truncus arteriosus, double-outlet right
ventricle, subarterial VSD) and branchial arch defects (coarctation of
the aorta,interrupted aortic arch, right aortic arch). Congenital airway
anomalies such as tracheomalacia and bronchomalacia are sometimes
present. Although the risk of recurrence s extremely low in the absence
of a parental 22q11.2 deletion, it is 50%if 1 parent carries the deletion.
More than 90% of patients with the clinical features of DiGeorge
syndrome have a deletion at 22q11.2. A 2nd genetic locus on the short
arm of chromosome 10 (10p13p14) has also been identified,the deletion
of which shares some, but not all, phenotypic characteristics with the
22q11.2 deletion; patients with del(10p) have an increased incidence
of sensorineural hearing loss.

abnormalities include familial secundum atrial septal defect (ASD)
associated with heart block (the transcription factor Nkx2.5 on chromo-
some 5q35), familial ASD without heart block (the transcription factor
GATAA), Alagille syndrome (Jagged] on chromosome 20p12), and

‘Williams syndrome (clastin on chromosome 7q11). OF interest, patients
with VSDs and atrioventricular septal defects have been found to have
‘multiple Nkx2.5 mutations in cellsisolated from diseased heart tissues,
but not from normal heart tissues or from circulating lymphocytes,
indicating a potential role for somatic mutations leading to mosaicism
in the pathogenesis of congenital heart defects, Tables 451.2 and 451.3
are a compilation of known genetic causes of CHD.

“The most progess in identifying the genetic origin of cardiovascular
disease has been made in the genetic cardiomyopathies, and in particula,
hypertrophic cardiomyopathy. Mutations in about a dozen genes have
been implicated, most of which encode protein components of the
cardiac sarcomere, either components of the thick filaments (myosin)
or associated regulatory subunits, although mutations in mitochondrial
genes are increasingly recognized and play a larger rol in those presenting
with hypertrophic cardiomyopathy as young infants than in older children
and adulis. Mutations of the cardiac - myosin heavy-chain gene MYH?
(chromosome 14q1) and the myosin-binding protein C gene (chromo-
some 11q11) are the most common (see Table 451.4), with less common
‘mutations including the cardiac troponin T and 1 genes, a-tropomyosin,
regulatory and essential myosin light chains, titin, and the o-myosin
heavy chain. Several hundred mutations have been identified in these
genes,and some patients (up to 15% in one study) may carry mutations
inmore than one gene. Routine clnical laboratory tests are now available
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developing data to understand the risk for sudden cardiac death in
this population.

Bibliography is available at Expert Consult.

459.3 Pulmonary Arteriovenous Fistula

Daniel Bernstein

Fistulous vascular communications in the lungs may be large and localized
or multiple, scattered, and small. The most common form of this unusual
condition is the Osler-Weber-Rendu syndrome (hereditary hemorrhagic
telangiectasia type 1), which s also associated with angiomas of the
nasal and buccal mucous membranes, gastrointestinal (GI) tract, or
liver. Mutations in the endoglin gene, 2 cell surface component of the
transforming growth factor (TGF)-B receptor complex, causes this
syndrome. The usual communication is between the pulmonary artery
and pulmonary vein; direct communication between the pulmonary
artery and left atrium is extremely rare. Desaturated blood in the
pulmonary artery is shunted through the fistula into the pulmonary
‘vein, thus bypassing the lungs, and then enters the left side of the heart,
resulting in systemic arterial desaturation and sometimes clinically
detectable cyanosis. The shunt across the fistula is at low pressure and
resistance, so pulmonary artery pressure is normal; cardiomegaly and
heart failure are not present.

‘The clinical manifestations depend on the magnitude of the shunt.
Large fistulas are associated with dyspnea, cyanosis, clubbing, 2 continu-
ous murmur, and polycythemia. Hemoptysis is rare, but when it occurs,
it may be massive. Features of the Osler-Weber-Rendu syndrome are
seen in approximately 50% of patients (or other family members) and
include recurrent epistaxis and GI tract bleeding. Transitory dizziness,

protrudes through the diaphragm into the abdominal cavity or may be
situated in the neck. Associated intracardiac anomalies are common.
Pentalogy of Cantrell consists of cctopia cordis, midline supraumbilical
abdominal defect, deficiency of the anterior diaphragm, defect of the
lower sternum, and an intracardiac defect (ventricular septal defect,
tetralogy of Fallot, or diverticulum of left ventricle). Death may occur
carly in life, usually from infection, cardiac failure, or hypoxemia. Surgical
therapy for neonates without overwhelmingly severe cardiac anomalies
consists of covering the heart with skin without compr venous
return or ventricular ejection. Repair or palliation of associated defects
is also necessary.

459.5 Diverticulum of the Left Ventricle

Daniel Bernstein

Left ventricular diverticulum is a rare anomaly in which the diverticulum
protrudes into the epigastrium. The lesion may be isolated or associated
with complex cardiovascular anomalies. A pulsating mass is usually
visible and palpable in the epigastrium. Systolic or systolic-diastolic
‘murmurs produced by blood flow into and out of the diverticulum may
be audible over the lower part of the sternum and the mass. The ECG
shows a pattern of complete or incomplete left bundle branch block.
‘The chest radiograph may or may not show the mass. Associated
abnormalities include defects of the sternum, abdominal wall, diaphragm,
and pericardium (see carlier). Surgical treatment of the diverticulum
and associated cardiac defects can be performed in selected cases.
Occasionally, a diverticulum may be small and not associated with
clinical signs or symptoms. These small diverticula are diagnosed at
echocardiographic examination for other indications.
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diplopia, aphasia, motor weakness, or convulsions may result from
cerebral thrombosis, abscess, or paradoxical emboli. Soft systolic or
continuous murmurs may be audible over the site of the fistula. The
ECG is normal. Chest radiographs may show opacities produced by
large fistulas; multiple small fistulas may be visualized by fluoroscopy
(as abnormal pulsations), MRI, or CT. Selective pulmonary arteriography
demonstrates the site, extent, and distribution of the fistulas.

“Ireatment consisting of excision of solitary or localized lesions by
lobectomy or wedge resection results in complete disappearance of
symptoms. In most patients, fistulas are so widespread that surgery is
not possible. Any direct communication between the pulmonary artery
and the left atrium can be obliterated.

Patients who have undergone a Glenn cavopulmonary anastomaosis
for cyanotic congenital heart disease (see Chapter 457.4) are also at
risk for the development of pulmonary arteriovenous malformations
(AVMs). In these patients the AVMs are usually multiple, and the risk
increases over time after the Glenn procedure. Pulmonary AVMs rarely
occur after the heart disease s fully palliated by completion of the Fontan
operation. This finding suggests that the pulmonary circulation requires
an as yet undetermined hepatic factor to suppress the development
of AVMs. The hallmark of the development of pulmonary AVMs is
a decrease in the patient’ oxygen saturation. The diagnosis can often
be made with contrast echocardiography; cardiac catheterization is
the definitive test. Completion of the Fontan circuit, so that inferior
vena cava blood flow (containing hepatic venous drainage) is routed
through the lungs, usually results in improvement or resolution of the
‘malformations.

Bibliography is available at Expert Consult.

459.4 Ectopia Cordis

Daniel Bernstein

In the most common thoracic form of ectopia cordis, the sternum
split and the heart protrudes outside the chest. In other forms, the h

460

Pulmonary Hypertension

460.1 Primary Pulmonary Hypertension
Daniel Bernstein and Jeffrey A. Feinstein

PATHOPHYSIOLOGY

Pulmonary hypertension (PH, elevated pressure in the pulmonary
arteries) is characterized by pulmonary vascular obstructive disease
and right-sided heart failure. The etiologies are varied, but all lead to
similar symptoms (Tables 460.1 and 460.2). PH occurs at any age,
although in pediatric patients the mean age at diagnosis is 7-10 yr. In
patients with idiopathic or familial disease, females outnumber males
1.7:1;in other patients, both genders are represented equally. Mutations
in the gene for bone morphogenetic protein receptor-2 (BMPR2, a
member of the transforming growth factor [TGF]-B receptor family)
on chromosome 2q33 have been identified in 70% of patients with
familial primary pulmonary hypertension (known as PPH1) and in
10-20% with idiopathic sporadic PH. Other potential disease causing
genes include PPH2, ALK1, ENG, SMADS, CAV1, and KCNK3, which
cause a channelopathy in familial and sporadic cases of primary PH.
Viral infection, such as with the vasculotropic human herpesvirus 8,
has been suggested as a trigger factor in some patients.

PH is associated with precapillary obstruction of the pulmonary
vascular bed as a result of hyperplasia of the muscular and elastic tissues
and a thickened intima of the small pulmonary arteries and arterioles
(Fig. 460.1). Secondary atherosclerotic changes may be found in the
larger pulmonary arteries as well.In children, pulmonary venoocdlusive
disease may account for some cases of primary PH. Before a diagnosis
of primary PH can be made, other causes of clevated pulmonary artery
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boembolic etiology. However, there are also paradoxical reports of
patients whose migeaines began or worsened after placement of one
of these devices.

453.3 Sinus Venosus Atrial Septal Defect
Daniel Bemstein

A sinus venosus ASD is situated in the upper part of the atral septum
n close reation (o the entry of the superior vena cava (sce Fig, 453.1).
Often, one or more pulmonary veins (usually from the right lung)
drain anomalously into the SVC. ‘The SVC sometimes straddles
the defect; in this case, some systemic venous blood enters the left
atrium, but only rarely does it cause clinically evident cyanosis. The

453.5 Atrioventricular Septal
Defects (Ostium Primum and
Atrioventricular Canal or

n Defects)

Endocardial Cust

Daniel Bemstein

‘The abnormalities encompassed by atrioventricular (AV) septal defects
are grouped together because they represent a spectrum of a basic
embryologic sbnormaliy,  deficiency of the AV septum. The trcuspid
valve its slightly lower (more toward the cardiac apex) than does the
‘mitral valve, and thus  small portion of septum separats the ef ventricle:
from the right atrium. This i the AV septum that is deficient in all
forms of AV septal defect. When the AV septum is absent and there is

L Chapter 453 + Acyanotic Congenital Heart Disease: Left-to-Right Shunt Lesions 2377

also an ostium primum defect, the main communication i stuaed
in the lower portion of the atralscptum and overies the mitzal and
ricuspid valvs. In most cases a et In the anterio leaflet of the
miltral valve i also noted. The ticuspid vave i usually functionally
normal, athough some anatomic sbnormaliy o the septal lafle s
present. The ventricular septum i ntac.

‘An AV septal defect, formerly known a5 an AV canal dfect or
endocardial cushion defct, conssts of a defect of the AV septum and
contiguous atria and ventriculc septal defcts with a common AV
valve. Theseverity ofthe AV valve abnormality varies considerably. In
he complete form of AV septal defect, a sinle AV valve is common
1o both ventricles and consists of an anterior and a posterior bridging
leafle et o the ventricular septum, with a ateral eafiet i cach
ventrile. The anterior bridging leaflet can be divided into right- and
lef-ided components or may be single and fee floating over the

hild
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dival hicreler mezenkimal hicrelere doniisip yastik doku-
suna g ederck, bu dokularn birbirine yapismasim safla
difanda gerceklesir™ Bu donisim olmaz ya da gecikirse.
endokardiyal yastik defekileri meydana gelir Bunlar

Fhstraselil

serek mits

+ Ostiyum primum tipi scptal defekt
+ Giri yolu venrikillr septum defekti
+ Atriyoventrikiller septal defekttr

Anormal hedeflenmis biyime

Anormal hedeflenmis bilyimenin tamami pulmoner
venlerin sol atriyuma baglanmas il ilgili mekanizmalan
ierir. Bu baglanma, ortak pulmoner venin sol atriyum
dokusuna absorpsiyonu e gergeklesir ve sonunda dort ven
gelisic® Bu sirccin gergeklesmesini veya tamamlanmasi-
m engelleyen herhangi bir olay sonucunda su anomaliler
gelisic

+ Parsiyel pulmoner vendz doniis anomalisi
+ Total pulmoner vendz doniis anomalisi
+ Kor triatriyatum

Bu tiptcki konjenital anomaliler genellikle visseral
situs anormallikleri il birlktedir. Polispleni sendromunda
‘e da bilatera sol taraflilika (sol atriyal izomerizam), pul-
moner veale genclilebiatra s iki so triyuma ailc
Bilteal sa tarsfik veys asplen sendromunda (sag ar-
yal izomerizm), vealer genellikle tamamen anormaldir ve
diyaframun hem st hem de alt kismina drene olurlar.

Kalp tiipiinin anomal kivriimasi ve
defektleri

Konjenital Kalp hastaliklaninm son smiflandir
Aalp tipinin anormal kivilmast (“looping”) e
Normalde saga kivrilan Kalp, sola kivnhrsa. ventrik
{nversiyon ve biyik artrlerin dizelmis transpoziyor
ransporisyon) meydana gelir”. Situs anomaliler
Kromozom izerinde yerlesmis bir kontrol geninin yok
il ligkilendirlmistr.” Bu Kontrol geninin yoklugur
itus solitus, situs inversus, bilateral sof arafhihk veya
arafhk gelismesinin rastgele bir sanst vardi. {lzin o
1ak Rose ve Clark, epidemiyolojik aragirmalar sonucun
anormal situs ve L-transpozisyon ile diisik sosyockon
‘mik simf ve madde bagmlilg arasinda bir ilski oldug
belirtmislerdic™





image1.png
‘COMMON HEART MALFORMATIONS
vl Septa Defects

I 3bout 6o 10,000 veborn infans th sptum secuncm
5400 hor o cove the Feamen secndu complee o he

st ) s il septal et

pentsafe he ndsepum: e
presc togethr at bt (1. 12.34). Al septal deecs case
hunting of bl rom the Kt atrm 2 the gt atrm. farts

Chapter 12— Development of the Heart 299

case,  venisicular sptal defctcloses sponanecusly during
iy, prsts and causes 3 hemoshymamic robem,  an
be repared srgically o percutancously with adevee.
Atioventicuar Vlve Defects

cular vaive e from errors i the

remodeling necessary for th formation ofvlve lalets,
Chordae tendineae, and papilry mscles fom the endo-

Cordial cusion tissue and e

pumonany yperinsion. An i septal defect it n ——

e B =1 he vaveorfce is completaly obltarated, s not understood.
ons, and s 3 common ccompaniment o severalpartaland

e = In tricuspid vaive n right st s cut o rom

e the right ventricle a the esut ofsbmormal deveopment o

persistent Atfoventriciar Cansl thetmcuspid vae. Tricuspid vaive e coube e a0

aur canatcr. Cxparsion o the ight id o the aroventricular

Canl 50 that 3 ol nflow trctof the gt vemiic. ot
estabished. Alernatively, th tcuspd oifice may be only
party conected t th fight venticke, esuting na sirad-
ing rcuspd valve with chrdae attached to b ventices.
1fthe tricuspid o remains i s entirety abovethe ft

ventride, a ere e torms.
theresul s that right il biood st be shuried 1o the ft.
atrom hrough 3 persistent foramen ovale. Morcover,
most ofthe blood reaching the plmonary ateris does 50 by
{aking a roundabout route hrough a venricular sepal defect
andorvia the aota and a patent (persistent) ductus
‘rteriosus. The ductusarteicsus 3 connecton between
the 3ortaand th pulmonary runk hat normally closesscen

‘ocuming a5 o deect in 12 o 10,000 biths (5. 12.39
“Th prevlnce of tis defect e o b ncessing 3 satistc
that may represent an actualincrase n ncidence o may reflect
the applcation ofbeter dagnosti methods.Avenircuarsepal
et can arefomsevera causes. (1)

sterbih i Chapter 13). A a consequence, the
eart s unctionaly 3 unveniricular hear, 3 th crcuiation s
ciiven slely by th et ventrice. Hence, the right ventrice it
ypoplastic whi the et ventricecnlarges (., hypertro-
hles). Over i, s lads o cardinc faure.

‘Nlaignment of th cutflon act may e 103 venti-
i ining a doubl outet raving both the aort and the

e et o ot st O ko e e g e

e sl e i and i mllomaton s s s
et = e e e
o o ot e, et e it

the muscuar vetricular sepum, and () aterd hemoshramics.
Whatover th rignof  venticuar sptalcec, s ot seious
consaquenceis he et to-fht shunting of oo and the conse.
‘Quent ncezsed o flow o the pulmonary rcation. 1 some.

deoxygenated blood witinthe right veirle. Symptoms
Show up witin days aftr it and inciud cyanosts (due
1o inadecquate xygenaton ofthe oo, hart murmur,




image2.png
In about 5 of 10,000 live-born infants, the outflow tract
septa develop but the vessels are positioned in parallel and do
not connect to the proper outflow vessel. New data suggest
that this results from a disturbance in the contribution of the
second heart field to the outflow tract myocardium. The result
is transposition of the great vessels, in which the left ven-
tricle pumps blood into the pulmonary circulation and the right
ventricle empties into the systemic circulation (Fig. 12-36C, D).
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Another common aortic arch artery defect is a right sided
(right) aortic arch. In this anomaly, the right dorsal aorta
segment between the future right subclavian artery and future
thoracic aorta (i.e., the right eighth dorsal aortic segment) is
retained, whereas the left fourth aortic is lost (Fig. 13-22A).
This anomaly is seen in 13% to 35% of patients with tetralogy
of Fallot and in about 8% of patients with transposition of the
great vessels. In cases of right-sided aortic arch, the ductus
arteriosus (ligamentum arteriosum after its postnatal closure)
stretches toward the right side in front or behind the esophagus
and trachea. If it passes behind the esophagus, it can constrict
the esophagus and trachea, causing dysphagia and/or dyspnea.
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SEKIL 13.27 Konotrunkal yastiklarin gelisimi ve interventrikiler foramenin kapanmasi. Sag ve sol konus yas-
dklarinin proliferasyonuyla birikte anterior atriyoventrikiler yastigin proliferasyonu nterventrikiler forameni
<apatr, interventrikuler septumun membrandz parcast olusur. A. 6. hafta (12 mm), B. 7. haftanin baslangici
(14.5 mm), €. 7.haftanin sonu (20 mm}.
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Fallot tetralojisi, konotrunkal béigenin en
sik rastlanan anomalisidir [Sekil 13.34]. Defekt,
konotrunkal septumun ne dogru yer degis-
tirmesi sonucu, konusun esit olmayan bir se-
Kide bolunmesiyle ortaya cikar, Septumun
Yer degistirmesi 4 kardiyovaskdler degisikiikle
sonuclanr: (1) dar bir sag ventrikil akim cikis




