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Abstract

Malformation of the central nervous system is among the most common of
the major congenital anomalies. Exact incidence figures are difficult to
determine as they vary with geographical location, the population group
under the study and epidemiological technique used. The aim of this study
is to evaluate the prevalence and frequency of central nervous system
congenital anomalies in Maternal and Child Birth Hospital(MCH) in Najran
Kingdom of Saudi Arabia. Prospective descriptive study was performed at
all maternal referred to Maternal and Child Birth Hospital — radiology
department were studied during the period from December 2016 to
December 2017 and fetal with the central nervous system were identified .
Maternal age, gestational age, parity and types of central nervous system
anomalies were recorded in planning questionnaire for each fetus.
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INTRODUCTION

General nervous system anomalies (CNS) are among the
most commonly diagnosed fetal anomalies. They
frequently have a severe prognosis, which impacts on
survival, appearance and future function in society. They
are also a source of many questions regarding prenatal
diagnosis and genetic background which enable
estimation of recurrence risk. Central nervous system
malformation occurs in about 5.3 per 1000 delivers their
incidence is even higher if abortions and stillbirths are
taken into account the severity of this pathology is
extremely variable, ranging from conditions not
compatible with postnatal life, such as anencephaly to
transient conditions such as choroid plexus cysts
(Chervenak et al., 1995; Asim et al., 2007). General
central nervous system malformation can be classified as
either Neural type defects or other malformations
including Hydrocephalus. A neural type of defect which
includes anencephaly, spina bifida and encphalocle
account for half of the major anomalies and have the
incidence that varies from 2 to 5 per 1000 births.

Anencephaly and spina bifida, with an approximately
equal prevalence, account for 95% of cases and
encephalocele for the remaining 5%. The causes of
NTDs are unknown, but they are currently thought to be
related to a relative deficiency in folic acid in the mother
(Chervenak et al., 1995; Trish and Basky, 2004; Juriy et
al., 2009).

Neural tube defects are multifactorial disorders.
Chromosomal abnormalities, single mutant genes and
maternal diabetes mellitus or ingestion of teratogens,
such as antispilepileptic drugs, are implicated in about
10% of cases. When a parent or previous sibling has had
a neural tube defect, the risk of recurrences is 5-10%.
Preconception supplementation of the maternal diet with
folate reduces by about half the risk of developing theses
defects (Trish and Basky, 2004).

The screening or basic ultrasound examination of the
anomalies of the fetal central nervous system is
performed by transabdominal ultrasound. The
examination should include evaluation of the fetal head
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Table 1. Categorization of central nervous system anomalies
among 84 fetuses undergoing Ultrasosonography

Type of anomalies

Hydrocephalus

Corpus callosum agencies

Anencephaly

Encephalocele

Fetal hydrous

Microcephaly

Michael-Gruber syndrome

Spina bifida

Choroid plexus cyst

Preventricular white matter
(PVNM)

Total

Frequency Percentage
38 45.2%
2 2.3%
2 2.3%
2 2.3%
2 2.3%
2 2.3%
2 2.3%
4 4.7%
16 19%
14 16.7%
84 100%

and spine. Ultrasound screening of fetal brain
malformations is commonly performed in 19-21 week’
gestation. For the assessment of the fetal brain, the
second trimester normally includes the following axial
Plaines: transthalamatic, transventricular and
transcerebellar. This has become the standard approach,
however, some major developmental events occur in the
second half of gestation period, including neuronal
proliferation, migration and organization, and the same is
true for acquired lesions such as hemorrhage and
tumors, which usually occurs late in gestation. Therefore,
although it is possible to detect most fetal brain tumors in
the second trimester, proliferation, migration and
organization disorders as well as acquired lesions can
become apparent only in the third trimester (Dario and
paolo Volpe, 2014).

In a low risk pregnancy around midgestation, if the
transventricular plane and the transcerebellar plane are
satisfactorily obtained, the head measurements (head
circumference in particular) are within normal limits for
gestational age, the atrial width is less than 10.0 mm and
the cisterna magna width is between 2-10 mm, many
cerebral malformations are excluded, the risk of a CNS
anomaly is exceedingly low and further examinations are
not indicated (Filly et al., 1989). Wide research reported
that CNS was the most common congenital anomalies
(Mashuda et al., 2014; Obu et al.,, 2012). However
Different studies was conducted to evaluate the
congenital anaomalies is saudia Arabia ,in western
saudia Arabia the cns anomalies represent about
(1.9/1000) live birth (Nadia et al., 2007), In Asir area the
the majour type of CNS Anomalies were myelomenigocle
(70%) and encephalocle (23%) followed by anencephaly
4.7% and meningocele (1.6%) (Asindi et al., 2001).
However there was reported that spina bifida and
encephalocele together ranked first among all reported
cns congenital malformations in  South western
Saudi Arabia (Mohammed, 2005). The present
Study was undertaken Identify the prevalence rate
and frequency of central nervous system anomalies in

Maternity and Child Birth Hospital Najran KSA.

MATERIAL AND METHODS

A retrospective  descriptive  cross-sectional  study
conducted in Maternity and Child Birth Hospital Najran
KSA aimed to screen Fetal central Nervous system
Ultrasongraphy during period from December 2016 to
December 2017 to evaluate the prevalence of congenital
anomalies. The study was based on the data from the
archive through questionnaires and checklists which
include demographic ultrasound finding and other
prenatal and fetus information such as maternal age,
parity, gestation age, type of CNS anomalies. The study
considered all recorded anomalies of the CNS. During
the period of the study, 84 patients with CNS abnormality
were reported and they survived as the study population.
The ultrasound examination was performed by
professionals in obstetrical ultrasongraphy. CNS
abnormality was diagnosed using high resolution
ultrasound 3.5 MHZ transabdominal and 7.5 MHZ
transvaginal. Fetal brain and spinal canal were all
scanned with axial, cranial and sagittal section through
transventricular, transelebral and the spinal canal plane.
Ethical approved was obtained from the radiology
department and hospital. Data were collected and
descriptive analysis was done using SPSS version 20
(SPSS, Chicago, IL) to achievement index of frequency.

RESULTS

Out of 2520 females underwent ultrasound examination
in the MCH radiology department, Eighty four fetuses
with CNS malformation was identified during the period of
the study, giving a prevalence of 3.3 %. Hydrocephalus
38 (45.2%) was the most common CNS anomalies
followed by Choroid plexus cyst 16 (19%) while Spina
bifida represent 4 (4.7%) other were Corpus callosum
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Table 2. Categorization of maternal age

Variables Frequency Percentage
N=84
Maternal <20 12 14.2
age 20 <30 23 27.3
30 <40 39 46.6
240 10 11.9

Table 3. Categorization of the parity

Variables Frequency Percentage
N=84
Parity Primpara 17 20.3
Multipara 67 79.7

Table 4. Categorization of gestational age

Variables Frequency Percentage
N=84
Gestational  2"trimester 45 53.6
age 3"“trimester 39 46.4
45:20% 50.00%
45.00%
40.00%
35.00%
30.00%
19% 25.00%
16.70% 20.00%
15.00%
4.70% 10.00%
2.30%2.30%2.30%2.30%2.30%2.30% 5 .00%
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Figure 1. Shows distribution of central nervous system anomalies
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Figure 2. Shows distribution of maternal age
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Figure 4. Shows distributions of gestational age among 84 fetuses
have central nervous system malformations.

agencies, Anencephaly, Encephalocele, Fetal hydrous,
Microcephaly and Michael-Gruber syndrome represent 2
(2.3 %) check the table and figure(1). 45 (53.6%) of
cases were detected during second trimester and 39
(46.4%) were detected during the third trimester found in
table and fiqure (2). Twelve maternals were under 20
years old (14.2%), twenty three their age between (20 <
30) (27.3%), thirty nine their ages between (30 < 40)
(46.6%) and ten maternals their age over 40 years old
(11.9%). According to parity 17 (20.3%) maternal were
Primpara, However 67 (79.7%) were multiparous.

DISCUSSION

Sonographic examination is the choice modality and an
effective method for diagnosis. It has been used for more
than three decades as the main modality to help
diagnose fetal CNS anomalies (Kazmi et al., 2006).
Abnormality in the development of the CNS IS common,

up to 75 % of fetal deaths and 40% of deaths in infancy
are due to CNS malformations (Barkovich et al., 2005).
The objective of this study was to Identify the prevalence
and frequency of CNS anomalies in Saudian population
Najran, KSA.

The prevalence of CNS congenital anomalies in our
study is 3.3%, which is slightly higher than reported in
general population from 2-3% (Kinsman et al., 2011). The
globally different study reported that CNS anomalies
were the most common type of congenital anomalies
(Fatema et al., 2011; Sunethri et al., 2011). Hover recent
study Saudia Arabia reported that congenital anomaly of
the CNS was the most common type of congenital
anomalies (Nayab et al., 2010; Bahauddin et al., 2008) in
other studies in Saudia Arabia it was represented the
CNS was the second and third types of congenital
anomalies (Mashuda et al., 2014; Uma Shankar and
Sabita, 2016). In our study there was an increased
prevalence of the CNS malformation in Southern
Saudi Arabia, Najran this may be due to Consanguineous
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marriage in this area.

CNS anomalies could be grouped into several entities,
including neural tube defects and associated spinal cord
malformations (myelomeningocele, meningocele,
encephalocele), disorders of structural specifications,
disorders of the posterior fossa, brain stem, and
cerebellum, disorders of brain growth and size, and
disorders of skull growth and shape (Kinsman et al.,
2011) current study reported that hydrocephalus was the
most common CNS congenital anomalies presented in
MCH (41.6%) followed by choroid plexus cyst (22.2%)
and preventricular white matter which represented
(13.9%), spina bifida represent (5.6%). While corpus
callosum  agencies, anencephaly,  microcephaly,
encephalocle , fetal hydropus and Michal Gruber
syndrome together represented about (2.8%) of all cases.
However different in reported type of CNS malformation
in different area of Saudi Arabia. In Asir are the
Hydrocehalus present in 39 (86.7%) 45 infant with
myelomeningocele while encephalocle presented about
23.4% while anencehaly represented about 4.7 %. Infant
with anecehaly and spina bifida, where not revert to this
hospitals (Asindi et al., 2001). Moreover the
hydrocephalus, anenchaley and Encephalocele equally
were represented about 10.7% of cns congenital
anomalies in recent study in Saudia Arabia (Uma
Shankar and Sabita, 2016).

Maternal age is an important parameter in the birth of
a congenitally malformed fetus. Some of the most
devastating adverse outcomes in older pregnant women
are anomalies associated with chromosomal aberrations,
especially aneuploidies, which occur in about one in 50
births to women at age 40. However Young mothers
especially below 15 yrs age are also at increased risk of
anomalous babies probably due to impaired
“uteroplacental perfusion” of nutrients and higher
prevalence of anemia and other micronutrient
deficiencies in young primipara (Hollier et al., 2000;
Hook, 1981; John, 1991). The mean age of mother | in
the present study was (30-40Yrs) our study represend
that strong association between advance mother age
and CNS anomalies the age (46.6 %) of mother in the
present were between 30 to 40, and mother blow 20
years old were represented (14.2% )and above 40 were
about (11.9%).

With revolutionary technological improvements the
resolution of ultrasound imaging has greatly increased.
Together with the experience of the operator, the
possibility of “seeing the fetus” is presently emphasized
and it is possible, especially with second trimester (19-22
weeks) ultrasound, which has the aim to evidence
structural abnormalities (Antonsson et al., 2008).
However, in the present study (53.6%) of the causes was
represented in the 2nd trimester (46.5%) of the causes
represented in the third trimester.

Regarding parity finding of the present study reveals
that multiparity was correlated with increased risk of

central nervous system congenital anomalies (79.7%)
however propriety representatives (20.3%). However
Muga et al (2009) found an association between
muliparity and CNS congenital anomalies that birth order
4 contribuate (55.2%) (Muga et al., 2009).

CONCLUSIONS

Data from this study show that the prevalence of central
nervous system anomalies in Najran Saudia Arabia was
3.3%, were the most common congenital anomalies
noted in the study was Hydrocephalus with a frequency
of (45.2%), also researchers found that most congenital
anomalies were detected during the second trimester
with a frequency of (46.4%) and which associated with
multiparity women.

RECOMMENDATIONS

Based on the recent study, researchers recommended
that a longitudinal prospective study on prospective of
central nervous system anomalies among fetuses will be
conduct.

ACKNOWLEDGEMENT

The research study was supported by deanship of
research at Najran university , Najran province, KSA. We
thank the manager and of radiology depart physicians
in Maternal and Child Hospital, Narran province, for
assistance in producing the companion document
intended for patients, and researchers would like thank
Dr. Maha Esmeal (associated professor —National
University-Sudan ) and all research assistants who
participated in the study and made this project possible
by generously donating their expertise and clinical
judgment.

REFERENCES

Antonsson P, Sundberg A, Kublickas M, Pilo C, Ghazi S, Westgren M,
Papadogiannakis N (2008). Correlation between ultrasound and
autopsy findings after 2nd trimester terminations of pregnancy. J.
Perinat. Med. 36:59-69

Asim K, FA Chervenak, JM Carrera (2007). Donald School Atlas of fetal
anomalies: iISBN81-806-919-2 page 89-110 pall page 379

Asindi Asindi, FRCP; Amer Al-Shehri, MBBCH (2001). Neural Tube
Defects in the Asir Region of Saudi Arabia; Ann Saudi Med;21(1-
2):26-29.

Bahauddin |. Sallout,ab Manal S. Al Hoshan,a Reham A. Attyyaa,a
Abdelmane A. Al Suleimata (2008). Antenatal diagnosis, prevalence
and outcome of major congenital anomalies in Saudi Arabia: a
hospital-based study: Ann Saudi Med 28(4) July-August

Barkovich AJ, Kuzniecky RI, Jackson GD, Guerrini R, Dobyns WB.
(2005). A developmental and genetic classification for
malformations of cortical development. Neurology, Vol. 65,
(December 2005), No. 12, pp. 1873-1887.



Chervenak FA, A.Kurjak, C.H. Comstock (1995). Ultrasound and Fetal
brain(Progress in Obestitric and Gynacological serious): ISBN:1-
85070612-3 :p197:223

Dario P, paolo Volpe (2014). Ultrasound of congenital fetal anomalies
differential diagnosis and prognostic Indicators 2™ ed : ISBN 13-
978-1-4665-9896-page 31-97 :487

Fatema K et al. (2011). Major Congenital Malformations Among The
Newborns in BSMMU Hospital. Bangladesh Medical J;40(1):7-12

Filly RA, Cardoza JD, Goldstein RB, Barkovich AJ (1989). Detection of
fetal central nervous system anomalies: a practical level of effort for
a routine sonogram. Radiology 172: 403—408.

Hollier LM et al. (2000). Cunningham FG. Maternal age and
malformations in singleton births. Obstetrics and
gynecology;96:701-6.

Hook EB (1981). Rates of chromosome abnormalities at different
maternal ages. Obstet Gynecol;58:282—5.

John Haaga (1991). Mechanisms of association of Maternal Age, Parity,
and Birth Spacing with Infant Health. Rand corporation;

Juriy W. Wiladimiroff and Sturla H. Eik-Nes (2009). Ultrasound in
obstetric and gynecology ISBN:13:978-0-444-51829-3 page 157-
161 :385

Kazmi SS, Nejat F, Tajik P, Roozbeh H (2006). The prenatal
ultrasonographic detection of myelomeningocele in patients referred
to Children's Hospital Medical Center: a cross sectional study.
Reprod Health July;3:6.

Kinsman SL, Johnston MV. Kliegman RM, Stanton FB, Jenson HB,
Behrman RE (2011). Nelson Text book of pediatrics. 19th ed.
Philadelphia: Saunders; Congenital anomalies of the central
nervous system; pp. 1998-2013

Mashuda F, Zuechner A, Chalya PL, Kidenya BR, Manyama M (2014).
Pattern and factors associated with congenital anomalies among
young infants admitted at Bugando medical centre, Mwanza,
Tanzania. BMC Res Notes. 7:195

Khalid et al. 659

Mohammed AA (2005). Pattern of Major Congenital Anomalies in
Southwestern Saudi Arabia Bahrain Medical Bulletin March.Vol. 27,
No. 1,.

Muga RO, Mumah SCJ, Juma PA (2009). Congenital malformations
among newborns in Kenya. African Journal of Food Agriculture
Nutrition and Development; 9:814-829.

Nadia M. Fida, MD, Jumana Al-Aama, MD, Wafaa Nichols, PhD,
Mohamed Algahtani, PhD (2007). Prospective study of congenital
malformations among live born neonates at University Hospital in
Western Saudi Arabia: Saudi Med J Vol. 28 (9):

Nayab A, Irshad A, Amir HM, Nazia P (2010). Congenital anomalies:
prevalence of congenital abnormalities in 2nd trimester of
pregnancy in madina teaching hospital, faisalabad on gray scale
ultrasound: jumdc, Vol. 1, Issue 1, Jan-Jun

Obu HA, Chinawa JM, Uleanya ND, Adimora GN, Obi IE (2012).
Congenital malformations among newborns admitted in the neonatal
unit of a tertiary hospital in Enugu, South-East Nigeria — A
retrospective study. BMC Res Notes. 5:177

Sunethri Padma et al. (2011). Pattern Of Distribution Of Congenital
Anomalies In Stillborn: A Hospital Based Prospective Study’.
International Journal Of Pharma And Bio Sciences 2(2):604-610

Trish C, Basky T (2004). Obstetric Ultrasound How, Why and when
3%d ,ISBN 0443054711:page 149 :264

Uma Shankar Prasad, Sabita Sukladas (2016). A study on Prevalence
of Congenital Anomalies in Neonates in a Tertiary Care Hospital.
Annals of International Medical and Dental Research, Vol (2), Issue
(8) DOI: 10.21276/aimdr.2016.2.3.2



