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SUMMARY
This report presents the congenital malformations 
found in a prospectively collected series of 10 infants 
with neural tube defects. Nine of these were stillborns 
and one was a neonate who died within 24 hours after 
birth. All of the infants were singletons. Five of them 
had craniorachischisis totalis, 2 had anencephaly, 2 had 
encephalocele, and one had very severe form of 
cerebro-facial dysplasia.
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INTRODUCTION
Neural tube defects (NTDs) are among the most com­
mon congenital afflictions of man. Their epidemiologic 
characteristics are not clear, but it may be assumed 
that both genetic and environmental factors contribute 
to their pathogenesis (1-5). They are known to exhibit 
wide geographic, ethnic, and sex, and secular varia­
tion (6-8). The aim of this study was to evalute the fre­
quency and the types of NTDs in Diyarbakır.

MATERIALS AND METHODS
During a prospective study all of the 1,500 pregnant 
women who admitted to the Diyarbakır Maternity 
Hospital and the University Hospital, University of D i­
cle and their offsprings were carried out between 
January and September 1988. One infant and 9 
stillborn showed NTD. All the autopsies and 
pathological examinations were performed by the 
author.

RESULTS
Of the 10 aborted children, 5 had craniorachischisis 
totalis, 2 had anencephaly, 2 had encephalocele, and 
one had the severest form of cerebro-facial dysplasia. 
The detailed findings are summarized in Table I.

DISCUSSION
10 cases of NTD were found in 1,500 births. The fre­
quency of cases with NTD at the Maternity Hospital 
and at the University Hospital seems to be rather high, 
comparad to the other parts of Turkey such as 1.8% 
and 2.6% in Ankara (9,10) and 2.2% in İstanbul (11), 
and 1.9% in İzmir (12). Of the 10 infants with NTD, 9 
were stillborn, compatible with the literature (9,13).

The sex distribution, showed one male, and 9 females 
similar to the results of other studies (7,14,15). All the 
infants with NTD were singletons.

In regard to gestational age, one infant was pre-term 
while the other 9 were of normal gestational age.

Though in NTDs familial occurence is known (16), one 
of these 10 infants had positive familial history of NTD.

Although maternal zinc deficiency was shown to be one 
of the factors responsible for NTDs in Turkey (10,17-20), 
in this study maternal zinc status was hot known.

The association of NTDs with some maternal diseases 
such as organic heart diseases, chronic lung diseases, 
diabetes mellitus (15,21-23), polyhydramnios, abrab- 
tio placentae, maternal exposure to medications in­
cluding sulfonamides, diuretics, and antihistamines 
(14,24,25) is well-known. In this study there was no 
history about these diseases or medications with the 
exception of the infant with encephalocele. The mother 
of this infant received anti-depressants during the first 
trimester. Although the association between maternal 
fever and NTDs has been reported both in human 
population (26-30), and in other species (31,32) in this 
study such an association was not noted.

Knox’s fetus-fetus interaction hypothesis (33,34), was 
not obvious. In this study 2 probands were from first 
pregnancies. The other infants’ mothers have had 
multiple pregnancies. Multiparity may suggest the 
fetus-fetus interaction which could not be considered 
in these cases.

As shown in Table I, other organ system malformations 
were common in this study. These findings are in agree­
ment with other studies (2,13,35,36). Ön the other 
hand some of the associated congenital malformations 
in our cases were unusual in nature such as dextrocar­
dia, single ventricle, right-sided arcus aorta, double 
thymus, thymic hypoplasia, and asplenia.

No previous studies in this subject in Diyarbakır could 
be found for the comparison. The study is in progress, 
and the mothers are followed-up by obstetricians for 
future pregnancies.
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TABLE I: PATHOLOGIC FINDINGS OF THE CASES WITH NECIRAL TUBE DEFECTS

Case
No. Sex Type Malformations in Other Organ System s

1 F C FD _
2 M E cleft palate, hypoplastic adrenals, and left ectopic adrenal
3 F CT cleft plate, low-set and rotated ears, goiter, thymic enlargement, lung 

hypoplasia, diaphragmatic hernia, ectopic kidneys, accessory spleen, adrenal 
agenesis.

4 F E fusion defect of the nose, cleft lip and palate, goiter, double thymus, left 
polycystic kidney and hydroureter, adrenal agenesis.

5 F CT hypoplastic adrenals.
6 F CT exophthalmos, corneal clouding, low-set and rotated ears, cleft palate, thymic 

hypoplasia, lung hypoplasia, single lobe (left lung), biatrium triloculare, aortic 
stenosis, right-sided arcus aorta, asplenia, hypoplastic adrenals.

7 F A exophthalmos, low-set and rotated ears, cleft palate, goiter, thymic hypoplasia, 
lung hypoplasia, single lobe (both right and left lung), dextrocardia, right-sided 
arcus aorta, aortic atresia, diaphragmatic hernia, intestinal malrotation, 
hypoplastic adrenals.

8 F A low-set and rotated ears, thymic enlargement, short bowel, hypoplastic adrenals.
9 F CT exophthalmos, corneal clouding, low-set ears, thymic enlargement, lung 

hypoplasia, hypoplastic adrenals.
10 F CT exophthalmos, corneal clouding, low-set and rotated ears, thymic hypoplasia, 

lung hypoplasia with incomplete lobation, hypoplastic adrenals.

CFD. cerebro-facial dysplasia.
CT. craniorachischisis totalis. 
E. encephalocele.
A. anencephaly.

REFERENCES:
1. Yen S, and MacMahon B. Genetics o f anencephaly and 

spina bifida. Lancet 1968; 2:623-26.
2. Lemire RJ, Beckwith JB and Warkany J. Anencepha­

ly. New York: Raven Press, 1978.
3. Smith DW, and Aase JM.Polygenic inheritance o f  cer­

tain common malformations. J  Pediatr 1970; 76:653-59.
4. Holmes LB, Driscoll SG, A tkins L. Etiologie 

heterogeneity o f neural tube defects. N  Eng J  Med 1976;
m 294:365-69.

5. Cole WA, and Trasler DG. Gene-teratogen interaction 
in insulin-9 induced mouse exencephaly. Teratology 
1980; 22:125-39.

6. MacMahon B, Pugh TF, Ingalls TH. Anencephalus, 
spina bifida and hydrocephalus. Incidence related to 
sex, age, race, and season o f birth and incidence in sibl­
ings. Br J  Prev Soc Med 1953; 7:211-15.

7. Stevenson AC, Johnston HA, Stewart MIP, and 
Golding DR. Congenital malformations. A  report o f 
a study o f  series o f  consecutive births in 24 centres. 
Bull WHO 34 (Suppl) Geneve, 1966.

8. Erickson JD. Racial variation in the incidence o f con­
genital malformations. Ann Hum Genet, Lond 1976; 
39:315-20.

9. Say B, Tiınçbilek E, Balcı S, and Yalçın Z. Türk halkın­
da çeşitli konjenital malformasyonların görülme sıklığı. 
Ankara: Hacettepe Üniversitesi Yayınları, 1971: C-12.

10. Çavdar AO, Bahçeci M, Akar N, Erten J, Bahçeci G, 
Babacan E, Arcasoy A, and Yavuz H. Zinc status in 
pregnancy and the occurence o f anencephaly in Ihrkey. 
J  Trace Elem Elec Health Dis 1988; 2:9-14.

11. liter O, Atasu T, Aksu MF. Central nervous system ab­
normalities in Istanbul. Med Bull Istanbul 1978; 
11:160-66.

12. Buckley MR, and Erten O. The epidemiology o f  
anencephaly and spina bifida in Izmir, Turkey, in the 
light o f  recent etiological theses. J  Epid and Commit 
Health 1979; 33:186-88.

13. Melnick M, and Myrianthopoulos NC. Studies in 
neural tube defects. II. Pathologic findings in a pro­
spectively collected series o f anencephalics. Am  J  Med 
Genet 1987; 26:797-810.

14. Frezal K, Kelley J, Guillemat ML, and Lamy M  
Anencephaly in France. A m  J  H um  Genet 
1964,16:336-50.

15. Myrianthopoulos NC, and Melnick M. Studies in 
neural tube defects I. Epidemiologic and Etiologie 
aspects. Am  J  Med Genet 1987;26:783-96.

16. Carter CO. Genetics o f common single malformations. 
Br Med Bull 1976; 32:21-26.

17. Çavdar AO, Arcasoy A, Bayçu T, and Himmetoglu 0. 
Zinc deficiency and anencephaly in TUrkey. Teratology 
1980; 22:141.

83



Marm ara Medical Journal Vo lum e 3 No: 2 April 1990

18. Çavdar AO, Babacan E, Aşık S, et al. Neural tube 
defects and zinc. Nutrition Research 1985; Suppl. 
1,331-34.

19. Çavdar AO, Babacan E, Aşık S, et al. Zinc levels o f 
serum, plasma, erythrocytes, and hair in liirkish 
women with anencephalic babies. In: Prasad AS, Çav­
dar AO, Brewer GJ, Aggett PJ, eds. Zinc Deficiency 
in Human subjects. New York: Alan R. Liss Jnc, 
207-210.

20. Bahçeci M, Çavdar A, Arcasoy A, Yavuz H, Bahçeci 
G. Fötal anomali görülen doğumlarda maternal serum 
çinko düzeyleri. 2. Çinko Simpozyumu ve XX. Ulusal 
Hematoloji Kongresi, Ankara, 1988.

21. Comess LJ, Bennett PH, Man MG, Burch TA, and 
Miller M. Congenital anomalies and diabetes in the 
Pima Indians o f Arizona. 1969;18:471-77.

22. Kucera J  Rate and type o f congenital anomalies among 
offspring o f diabetic women. J  Reprod Med. 1971; 
7:73-82.

23. Milunski A, Alpert E, Kitzmiller JL, Younger MD, and 
N eff RK. Prenatal diagnosis o f neural tube defects VIII. 
The importance o f serum alpha-fetoprotein screening 
in diabetic pregnant women. Am J  Obstet Gynecol 
1982; 142: 1030 32.

24. Carlisle EM, Crescitelli F. Selective inhibition o f brain 
respirations by benadryl. Science 1950; 112:272-73.

25. Crescitelli F, and Geissman TA: Certain effects o f an­
tihistamines and related compounds on frog nerve 
fibers. Am J  Physiol 1951; 164:509-19.

26. Chance PF, and Smith DW Hyperthermia and men­
ingomyelocele and anencephaly. Lancet 1978; 1:769-70.

27. Halperin LR, and Wilroy RS, Jr. Maternal hyperther­
mia and neural tube defects. Lancet 1978; 2:212-13.

28. Miller P, Smith DW, and Shepard TH Maternal hyper­
thermia as a possible cause o f anencephaly. Lancet 
1978; 1:511-21

29. Fisher NL, and Smith DW. Occipital encephalocele and 
early gestational hyperthermia. Pediatrics 1981; 
68:480-83.

30. Shiota K. Neural tube defects and maternal hyperther­
mia in early pregnancy. Epidemiology in a human em­
bryonic population. Am  J  Med Genet 1982; 12:281-88.

31. Hendrickx AG, Stone GW, Henrickson RV, and 
Matayoshi K. Teratogenic effects o f  hyperthermia in 
tube Bonnet monkey (Macaca radiata). Teratology 1979; 
19:177-82.

32. Chernoff GF, and Golden JA. Hyperthermia-induced 
exencephaly in mice: Effects o f multiple exposures 
Teratology 1988; 37:37-42.

33. Knox EG. Fetus-Fetus interaction a model aetiology for  
anencephaly. Develop Med ChilNeurol 1970; 12:167-77.

34. Knox EG. Twins and neural tube defects Br J  Prev Soc 
Med 1974; 28:73-80.

35. Reale FR, and Esterly JR Pulmonary hypoplasia: A  
morphometric study o f  the lungs o f  infants 
disphragmatic hernia, anencephaly and renal malfor­
mations. Pediatrics 1973; 51:91-96.

36. Gray ES, and Abramovich DR. Morphologic features 
o f the anencephalic adrenal gland in early pregnancy. 
A m  J  Obstet Gynecol 1980; 137:491-95.

84


