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Noral tlp defektleri

Kranial NTD
* Akrani / Anensefali
* Ensefalosel
* Iniensefali

Spinal NTD
Spina bifida
e Acik
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Diastematomyeli
Kelebek omurga
Hemivertebra
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Modern dogum hekimliginin 2
lokomotifi

Ultrasonografi:

— 1959°da lan Donald fetusun basini USG’'de
gosterdi.

— 1972’de ilk anensefali tanisi ile tibbi tahliye yap|Id|
THE LANCET

Volume 300, lssue 7789, 9 December 1972, Pages 1226-1227

ANENCEPHALY: EARLY ULTRASONIC DIAGNOSIS AND
ACTIVE MANAGEMENT

Stuart Campbell, F.D. Johnstone, E.M. Holt, Pamela May

Show more
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Abstract

An anencephalic pregnancy was successfully diagnosed by ultrasound 17 weeks after
clomiphene induction of ovulation. The pregnancy was subsequently terminated. It is
suggested that ultrasound examination should be carried out in all patients who, in a
previous pregnancy, were delivered of an anencephalic fetus or a baby with spina
bifida.
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AFP

1956’da varliginin farkina varildi.

1970’lerin basinda AFP yuksekliginin anormal
gebeliklerle iliskisi fark edildi.

1980’lerde kullanima giren lc¢la testin bir
parcasi oldu.

1990’larda ilk Gcay trizomi taramasinin
ullaniimaya ve yayilmaya baslamasi ile birlikte
gozden dismeye basladi.



Unaffected

—— Gestation by dates (LMP)

f\ ------ Gestation by scan (BPD)

Open spina bifida
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Maternal serum AFP (MoM)

Genel olarak AFP ile
NTD taramasinin
duyarlihg % 75;
Ozgunllgu % 98’dir.

Wang. Prenat Diagn 2009; 29 (10): 960-5.



AFP esik degeri

 Amerikan Tibbi Genetik Koleji’'ne gore

— Kranial NTD icin MSAFP esik degeri ister 2, ister
2,5 MoM olarak alinsin tani orani = % 95.

— Acik spina bifida icin MSAFP esigi:

* 2 MoM alinirsa tani orani % 75-90; yalanci +’lik % 2-
5.

* 2,5 MoM alinirsa tani orani % 65-80; yalanci +’lik %
1-3.



Ayni yillarda ultrasonografi de
gelismeye basladi
THE LANCET -

Volume 328, Issue 8498, 12 July 1986, Pages 72-T4

ULTRASOUND SCREENING FOR SPINA BIFIDA: CRANIAL
AND CEREBELLAR SIGNS

K.H. Micolaides, 5.G. Gabbe, 5. Campbell, R. Guidetti
E Show more
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Abstract

Ultrasound records were examined retrospectively in the cases of 70 fetuses with open
spina bifida diagnosed by ultrasonography at 16-23 weeks' gestation. Biparietal diameter
was below the 5th centile for gestation in 61% and head circumference measurements in
26%. The anterior horn of the lateral cerebral ventricle to hemisphere ratio was above the
95th centile in 77%, and ventriculomegaly of the posterior horn of the [ateral venricle was
observed in 86%. In the 54 fetuses for which pictures were taken at the level of the biparietal
diameter a scalloping of the frontal bones (the lemon sign) was seen. In 12 of 21 fetuses for
which a suboccipital bregmatic view of the cranium had been obtained, the cerebellar
hemispheres were curved anteriorly with simultaneous obliteration of the cisterna magna
(the banana sign); in a further 8 cases the cerebellum was not displayed. None of these
changes was seen in 100 patients presenting consecutively for routine ultrasound
examination in the second trimester.




Kranial NTD

Akrani / Anensefali Ensefalosel







Spinal NTD = Acik spina bifida

* |k Gcay:
— Biyokimyasal
— Sonografik

e |kinci Ucay:
— Biyokimyasal
— Sonografik



Spina bifida ilk Ucay biyokimya

* |lk calismalar ilk Gcayda MSAFP bakilmasinin
acik spina bifida saptanmasinda yarari
olabilecegini gosteriyordu:

— 44 acik spina bifida vs 182 normal fetustaki veriler
degerlendirildi: BPD ve serbest B-hCG azalirken;

MSAFP (1,2 MoM) artar. Hepsinin bir arada

kullanilacagi model ile acik spina bifida’larin 2/3’G
saptanabilir.

Bernard JP. AJOG. 2013; 209 (3): 223.e1-5.



— 14 spina bifida &18 akrani vs 1500 normal fetus.

— MSAFP spina bifida ve akrani gruplari arasinda fark
gostermezken, normal fetuslara gore belirgin
derecede artmis.

— |k Gcayda MSAFP’nin % 10 yalanci +’lik icin
saptama orani % 50; % 5 yalanci +'lik icin saptama
orani % 37,5'tir.

Bredaki FE. Fetal Diagn Ther. 2012; 31 (2): 109-14.



e Sadece acik spina bifidali 39 fetus vs 126
normal fetus.

 MSAFP, PAPP-A ve B-hCG degerleri arasinda
fark yoktur.

Spencer K. Prenat Diagn. 2014; 34: 168-71.



Spina bifida ilk Gcayda ultrasonografi

3 olgu * 12 o0lgu
Transvajinal USG  Sadece 3’liniin yeterli
10 haftadan once tani aksiyel ve transvers

kesidi var.

Omurgada duzensizlik
1.  Omurgada dizensizlik

g/lzuzh\/?t“g]on bulgular 2. Kisa BPD ve beyin
- Nattadan sonra pedunkuillerinde

belirir. parallelesme

3. Son olguda patolojik
gorintu yok.

Blaas. UOG 2000; 16 (1): 25-9 Buisson. UOG 2002; 19 (3): 290-2.



* |lk Gcayda limon bulgusunun veya dogrudan
omurganin degerlendirildigi geriye donuk
calismalarda taniicin ikinci tcayin beklenmesi
gerektigi sonucuna varilmis:

— |lk calisma 29 hastanin timuni ikinci ticayda
taniyabilmis.

— |kinci calisma ancak eslik eden agir anomaliler ya
da omurgadaki bariz dizensizliklerin varliginda
tani koyabilmis.

Sebire. UOG 1997; 10 (6): 403-5.
Sepulveda. Prenat Diagn 2011; 31 (1): 107-14.



Intrakranial translisensi (IT)
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Ik Gcayda arka kafa boslugu ve
spina bifida—1
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Ik Gcayda arka kafa
boslugu ve spina bifida — 2

e 692 hasta arasinda

tek Spina bifldall falx cerebri

. lexus
bebekte sisterna chorileus
magna kapali

oldugundan
Olcilememis.

brainstem

obliterated
cisterna
magna

Egle D UOG 2011




Ik Gcayda arka kafa

boslugu ve spina bifida (3D ile) — 3

10 normal, 3 spina bifidali fetus.
* Geriye donuk calisma:
— Sisterna magna kuculur.

— Beyin sapi-oksipital kemik araligi kisalr.
— Beyin sapi/beyin sapi-oksipital kemik orani artar.

Scheier M UOG 2011
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* Frontomaksiller aci
sajital dizlemde
damagin Ustu ile
frontal kemik
arasindaki acidir.

* Bas-popo mesafesi
45->84 mm, acl
85°—>75°.

Lachmann R UOG 2010



20 spina bifida, 100 kontrol.
Geriye donuk calisma

Aci trizomi 21'de artarken,
spina bifidada azalrr.

Aci sadece 2 olguda 5.
yuzdelik dilimin Gzerindeydi.

Tdm olgularda 4. ventrikdl
ve/veya sisterna magna
anormalligi vardi.

Lachmann R UOG 2010



AOS-to-occiput distance (mm)

Akuaduktus Sylvius —
Oksipital kemik .

Occipital

cortex

Occiput

Finn M. UOG. 2011; 38: 640-5



4 cizgi bulgusu

Cases Author Type of study I Four-line vie

1 Chaoul et al" |case 1) Refrospective Compres sed It * Abnomal
Z Chaoui et al’ |case 2| Redrospect ve Compressed fIhA * Abnorma
3 Chaaui et al.” |case 3) Refrospective Compressed P * Abnomal
£ Chaoui et al.’ |ease 4] Retrospect ive Compressed fh Compressed Abnoma
3 lachmann ef ol '@ Redrospect e Displaced Y Compressed Abnomal
t‘ I.".]".-.'I'II".]'I'I al iill.‘ E"."'"".‘.l'al.‘.!"."’.f'll‘\r"'_" Di'al.‘.! ".]".'.I'_"'.J I'I".'."'_"'.]'J"_"'.i :i:".'.l'lll.'.!"'_“a'.l’_"'.i .".'-I.-}“I".'.I"II".]
P Arigita ef al '® Prospective Displaced Pt Compressed Abnomal
a Chaaoui et :jll.. . :".'.".:I'.n’_" I : Prospective Displaced Increased C ompressed Abnarma
Q Chaoul et al" " [ease 2 Prospeciive Disprlaced Inereased Compressed Abnormneal

B Chaaui et al.' " |ease 3 Prospective Displaced Increased C ompressed Abnorma
11 Chaeui et al' ! |case 5 Prospective Displaced Increased Compressed Abnomal

Kavalakis I. Prenat Diagn. 2012; 32: 1143-6.



Anormal arka boslugu

* Arka kafa boslugu acisindan normal olmayan
21 fetus vs arka kafa boslugu normal gortinen

311 fetus.

* Beyin sapi (BS) genisligi; beyin sapi — oksipital
kemik (BSOB) mesafesi ve BS/BSOB orani

* |lerleyen haftalarda herhangi biri anormal olan

fetuslarin timunde acik spina bifida, sefalosel
va da Dandy-Walker’dan biri saptandi.

Volpe P. Prenat Diagn. 2015; 35: 717-23.



Ik Gcayda acik spina bifida ile iliskili

kafa ici bulgular

Authors, year

Ultrasound features

Sebire et al 1997 [74]

Bernard et al. 1997 [79]

Buisson et al. 2002 [80]

Chaow et al. 2009 [81]
Lachmann et al. 2010 [93]
Lachmann et al. 2011 [94]

Scheter et al. 2011 [110]

Finn et al. 2012 [99]

Kavalakis et al. 2012 [87]
Smmon et al., 2015 [95]

Caficn & Sepulveda, unpubhshed

“Lemon” sign
Postenior displacement of chorod plexuses
Small biparietal diameter and head circumference

Namrowing of the frontal bone and flatenmg of the occiput
(acom-shaped skull)

Parallel cerebral peduncles

Caudal displacement of the metencephalon

Nom-visualization of the fourth ventricle (“intracramial translucency™)
Flattening of the frontal bone (reduced frontomaxillary facal angle)
Abnormal bramstem diameter

Abnormal bramstem diameter/brainstem-io-bramstem-occipital
bone diameter ratio

Obhbteration of the cisterna magna

Posterior displacement of the aquedud of Sylvius
Abnormal “four-lme™ sign

Bipanetal-to-abdominal transverse diameter ratio <1

“Crushed butterfly™ sign

Sepulveda W. Childs Nerv Syst. 2017; 33: 1083-99



Re: Retrospective review of diagnostic performance of intracranial translucency in detection of gpen

1. spina bifida at the 11-13-week scan. RR.
Buyukkurt S, Seydaoglu G, Kucukgoz Gulec L.

Ultrasound Obstet Gynecol. 2012 Jan;: 3801):115; author reply 115-6. doi: 10.1002/u0g.10141. Mo abstract available.

FMID: 22213518 Free Article
Similar articles

Re: Spina bifida in a 13-week fetus with 3 normal intracranial translucency.

2. Buyukkurt 8. Gilec UK.

Prenat Diagn. 2012 Feb;32(2):200; author reply 202-3. doi: 10.1002/pd.2818. No abstract available.

FMID: 22418962
Similar articles
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PRENATAL DIAGNOSIS

REVIEW Sensitivite: % 53,5
9 ¢alisma Spesifite: % 99,7

21070 fetus +LR: 62,1

- LR: 0,55

IT’nin OSB 6ngoristnde tanisal
uygunlugu dusuktir. Yaksek
yalanci +’lik nedeniyle gereksiz
kaygi nedeni olmasi
muhtemeldir.

Diagnosﬁc accuracy of intracranial translucency in detecting spina

bifida: a systematic review and meta-ana

Giuseppe M. Maructti', Gabriele Saccaone', Francesco D'Anionio®, Vincenzo Berghella®

Antonia Giudicepietro ' and Pasquale Martinelli I

ysis

lavra Same', Madddena Morlando !,




Ikinci Ucayda ultrasonografi

* 6 retrospektif, 6 prospektif calismanin meta-
analizine gore limon ve muz bulgulari dikkate
alindiginda > % 90 saptama orani ve ¢ok az
valanci pozitiflik ile acik spina bifida taramasi
yvapilmistir.

Cuckle HS. Fetal and Neonatal Neurology and Neurosurgery.
London:Churchill Livingstone; 1995. 295-3009.



USG basarisinda cihaz ve deneyimin
roli

Table 3 Comparison of the detection rate of secondary cranial and cerebral marker in second trimester fetuses with spina bifida

Period of BPD < 5 HC<5 Obliteration
study percentile percentle  Banana lemon  Ventriculomegaly  cistema mogna
[weeks) (%) (%) sign (%) sign (%) =10mm (%) (%)
Micoldides et af. | 1984] 16-23 70 Gl 26 @5 100 86 @5
Campbell ef al. | 19587] 16-23 26 &2 35 &2 100 54
Myberg et ol. | 1988 <24 27 89 82
Thiaganajah et al. | 1990 16-24 16 &9 100 63 100
Van den Heof ef ol [1990} <24 107 72 @8 Q5
Ghi et al. | 2006] 16-34 53 64,2
D'Addario et ol. [2008] 18-28 49 53 81 Q5
Kad et al. (2012 16-24 23 &
Khalil etal. (2013,2014] 20-22 39 56 &4, 1
Present study 18-22 588 52 a7 @7 88.6 46.1 Q6.7

Bahlmann F. Prenat Diagn. 2015; 35: 228-35



TEST
Spina bifida
+

Anensefali

+

Ensefalosel

Acik spina bifida taranmasinda

USG vs BK - 1
40 54
25 50
15 4
53 59
49 59
4 0
9 17
3 16
6 1
102 130
77 125
25 5

Obstet Gynecol 2005; 106 (4): 747 - 752



Acik spina bifida taranmasinda
USG vs BK - 2

Neural Tube Defect

N=66
Standard UJS Abnomnal No UiS
N=36 N=7
AFP Elevated RiskfactorN= 3
N =20 = Prior affected (1) Targeted U/S
AFP No AFP = Diabetes (2 Did not identify
Not elevated Screening Anomaly
N=6 N=30 N=1
Targeted VS Targeted UJ/S
Anomaly ldentified Anomaly ldentified
N =20 Targeted UiS N=3
Anornaly identified
N= 3% Not detected
prenataily
8/66 (12%)
Anomaly detected
prenatally
58/66 (88%)

Dashe. AJOG 2006; 195: 1623-8



Acik spina bifida taranmasinda
USG vs BK - 3

e 2007-13 arasindaki 105 spina bifidanin 12’si
antenatal antenatal bakim almis, 11’'ine
ultrasonografi yapilmis olsa da tani almamisti.

 NTD taramasinda MSAFP kullanilmasi calisma
doneminde sadece % 39.

 MSAFP ile USG’nin birlikte kullaniimasi gerekir.

Racusin DA. Am J Perinatol. 2015; 32: 1287-91.



1992-2006 arasinda izole NTD
saptanma oranlari

* Anesefali

I i
donemi

ilk Gicay 3/19 13/26  17/24 33/69
Ikinci Gcay 15/19 13/26  6/24  34/69
Uclincii icay  1/19 - 1/24  2/69

Toplam 19/19 26/26  69/69



* Spina bifida

Gebelik 97-01 Toplam
donemi

Ik Gcay

Ikinci Gcay
Uclinci licay

Toplam

11/14

1/14
14/16

2/14
9/14

11/14

1/19 3/47
15/19 35/47

- 1/47
16/19 41/49




e Ensefalosel

Gebelik 97-01 Toplam
donemi

Ik Gcay

Ikinci Gcay
Uclinci licay

Toplam

3/4
1/4

4/4

2/2

2/2

6/7
1/7

7/7
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Buyukkurt S. Fetal Diagn Ther. 2013; 33 (1): 36-40.
Egloff A. Semin Ultrasound CT MRI. 2015; 36: 487-500.




Pros — Cons: USG vs BK

e Ultrasonografi:
* Pros: * Cons:

Dogrudan tani araci _
5 * Sisman hasta

Cogul gebelik

Kapali spina bifida * Fetusun pozisyonu
Benzer lezyonlarin e 7Zaman ve

ay|.r|C| tanisi | deneyim

Eslik eden anomali _ o
incelemesi * Cihaz kalitesi
Islevsel e Kiiclk ve distal

degerlendirme defekt



* Biyokimya: MSAFP
* Pros:

* Yaygin kullanim

* Baska gebelik
komplikasyonlari
isaret edebilir

 Maliyet

* Cons:
* Yalanci pozitiflik
* Cogul gebelik
e KapaliNTD

* Kanama, anne
tartisi, diabet, irk




Ne zaman ve nasil tarayalim ?

e Kranial NTD

— |k Gcayda sonografik olarak tarama etkilidir.
Gerekirse TV USG’den yararlanilabilir.

— Biyokimyasal tarama verimli degildir.

e Spinal NTD

— |lk Gcay biyokimya ya da USG’nin etkinligi sinirhdr.

— Dusuk riskli gruplarda biyokimya ya da USG’nin
farki yoktur.

— Yuksek riskli gruplarda USG hafifce daha etkilidir.



SONUC

e Hasta yogunlugu, toplumdaki NTD sikligi,
eldeki cihazin gorunti kalitesi, egitim ve
deneyim duzeyi, hastaya ait bireysel ozellikler
g0z onune alinarak MSAFP + USG secilebilir.

e Sartlar uygunsa sadece USG ile, ikinci Ucay
taramasi sirasinda kalvariyum ve omurganin
incelenmesi ile spina bifidanin kafa ici
bulgularinin aranmasi yolu izlenebilir.
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