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Abstract- Objective: Objective of this study was to reduce the perinatal mortality and morbidity associated 
with congenital anomalies by antenatal detection on grey scale ultrasound and finding their relative 
distribution, frequency and risk factors. 

Study Design: Prospective observational study. 

Materials and Methods: We conducted this prospective study at the Radiology department of MINAR 
cancer hospital Multan. All Women with congenital anomalies detected on antenatal ultrasound (USG) 
were included in the study. Data collected on predesigned Performa was analyzed statistically. 

Results: 3098 pregnant patients reported for grey scale ultrasound (USG) during the study period. Gross 
fetal anomalies were detected in 76 patients making the prevalence of 2.38%. The mean age and SD of 
patients were 25.8 years ±5.24 while the mean gestational age of the patients was 26.8 weeks with         
SD ± 6.438. 

Keywords: anomaly scan, antenatal ultrasound, fetal anomalies, perinatal mortality and morbidity. 

GJMR-D Classification: NLMC Code: WF 141 

 

RoleofAntenatalScreeningforCongenitalAnomaliesbyGreyScaleUltrasoundtoReducethePerinatalMortalityandMorbidity   
 
                                                                       Strictly as per the compliance and regulations of:  
 
 
 
 

 

                              



Role of Antenatal Screening for Congenital 
Anomalies by Grey Scale Ultrasound to Reduce 

the Perinatal Mortality and Morbidity 
Rubina Mukhtar α, Mukhtar Hussain σ, M. Ahmad Mukhtar ρ, Isharat Sherood Ѡ, Rubaida Mehmood ¥                         

& M. Saqib Khan §

Abstract- Objective: Objective of this study was to reduce the 
perinatal mortality and morbidity associated with congenital 
anomalies by antenatal detection on grey scale ultrasound 
and finding their relative distribution, frequency and risk 
factors. 
Study Design: Prospective observational study. 

Materials and Methods: We conducted this prospective study 
at the Radiology department of MINAR cancer hospital Multan. 
All Women with congenital anomalies detected on antenatal 
ultrasound (USG) were included in the study. Data collected 
on predesigned Performa was analyzed statistically. 

 

 

 

 

 
 

Conclusion: Congenital anomalies are one of the causes for 
perinatal mortality and morbidity that can be reduced by 
different measures including avoidance of risk factors and by 
Antenatal screening for congenital anomalies on grey scale 
USG. The risk factors can be reduced by the public as well as 
obstetricians awareness. Ultrasound is simple, noninvasive 
and sensitive enough for anomaly detection and may have a 
vital role in reducing perinatal mortality and morbidity by 
screening and early detection of anomalies. Therefore, 
screening of all pregnant women by second-trimester 
ultrasound especially by experienced radiologist should be 
done. 
Keywords: anomaly scan, antenatal ultrasound, fetal 
anomalies, perinatal mortality and morbidity. 
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I. Introduction 

HO  defines any gross structural or functional 
disorder recognized at the time of birth as 
Congenital anomaly (1). According to one 

study, congenital anomalies affect 1 in 33 infants. 
Worldwide 3.2 million of babies born with congenital 
abnormalities may suffer from mental or physical 
disability every year (2). In developing countries like 
Pakistan having a lack of social support system, parents 
may have huge financial, psychological and social 
burden with bringing up a disabled child. 

Congenital anomalies which are not diagnosed 
antenatal present as emergencies in pediatric surgical 
departments and is included in the list of significant 
causes for perinatal mortality and morbidity.(1) 

Birth defect is a major cause of morbidity and 
mortality in infants worldwide; One study shows that 
birth defects were the cause of approximately 260,000 
deaths in the year 2004 alone, 7% of these were 
neonatal deaths (3). The proportion of congenital 
defects related to perinatal deaths are increasing might 
be due to the reduction of other causes of mortality 
because of improvement of perinatal and neonatal care. 
(1) Congenital anomalies are the cause for 6-9% of 
perinatal deaths in Pakistan that makes a significant 
proportion which can be reduced by a prenatal 
diagnosis of gross fetal defects. (4) 

The prevalence is variable among populations 
of the different area. Different studies show the 
prevalence of congenital anomalies as 2.5% in India and 
3% in the United States and the United Kingdom (5, 6). 
Cardiac and orofacial anomalies, Down syndrome and 
neural tube defect are the most common anomalies 
reported worldwide (7, 8). Different risk factors have 
been recognized to contribute to these defects. These 
risk factors include Maternal age, maternal illness, 
radiation exposure, poor nutritional status with Folic  
acid deficiency, drug intake cousin marriage and 
smoking (9, 10). 

Different measures can be utilized to reduce the 
congenital defects related to mortality and morbidity. 
Avoiding risk factors can reduce the incidence of fetal 
defects. Therefore, the knowledge about the risk factors 
in a specific region or population may help in reducing 
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Results: 3098 pregnant patients reported for grey scale 
ultrasound (USG) during the study period. Gross fetal 
anomalies were detected in 76 patients making the prevalence 
of 2.38%. The mean age and SD of patients were 25.8 years
±5.24 while the mean gestational age of the patients was 
26.8weeks with SD ± 6.438. The anomalies involving the 
Central nervous system (CNS) were the most common of all 
(48.6%) followed by those of the genitourinary system (GUS) 
forming 13.5%.  We detected twelve patients with major type   
of fetal anomalies seems to be non compatible with life   
whom we recommended for termination of pregnancy. Poor 
socioeconomic status and cousin marriage were the common 
risk factors with a significant P value of 0.003 and .0016 
respectively. Lack of folic acid intake was another common 
risk factor.



the risk. On the other hand antenatal anomaly scan for 
the screening of congenital fetal defects may assist in 
deciding the termination of pregnancy or therapeutic 
intervention including perinatal surgical planning in case 
of major anomalies (11). 

Although there are different laboratory tests or 
radiological modalities are available for detection of   
fetal anomalies, but Grey scale ultrasound has           
well-established role for diagnostic abilities as it gives a 
large amount of structural information (11, 12). A fetal 
defect can be detected at any stage of pregnancy, but 
all depends upon when a patient visits Sonologist for 
anomaly scan.  The most sensitive time for anomaly 
detection is the second trimester around 18 to 24 weeks 
(11, 13). Detection of anomalies at this stage carries 
significance for decision as termination of pregnancy in 
cases where major anomalies are detected (14).Overall 
success for detection on grey scale USG depends upon 
gestational age, available system, the skill and 
experience of radiologists (11). 

II. Materials and Methods  

We conducted this prospective study from 
January 2016 to December 2017at Radiology 
department of MINAR cancer hospital Multan in           
co-ordination with children hospital complex Multan, 
Pakistan. It is a tertiary care hospital covering most of 
the area of southern Punjab consisting of approximately 
more than 50% of the total country population. We 
enrolled 3098 patients for an obstetrical scan during the 
study period. The details of these patients including their 
age, gestational age, and parity, history of any medical 
disease, socioeconomic status, and folic acid intake 
were recorded in predesigned Performa. DATA recorded 
was analyzed statistically by applying SPSS-24. 

III. Results 

Out of 3098 patients, we detected 78 patients 
having at least one gross fetal defect. We categorized 
the anomalies detected on grey scale ultrasound 
according to body system involved including Central 
nervous system (CNS), cardiovascular system (CVS), 
gastrointestinal system (GIT), genitourinary system (GU) 
and musculoskeletal system MSK. Congenital fetal 
defects have a prevalence of 2.38 % of the study 
population. The mean age of patients was 25.89 years 
SD± 5.24 and mean gestational age was 26.5 weeks 
SD ±6.43.  Only 5.4% of women were above age of 30 
years. None was above 35 years of age. The congenital 
fetal defects involving (CNS) were highest contributing 
48.6 % followed by (MSK) and (GU) 13.5 % and 8.1 % 
respectively. Involvement of (CVS), (GIT) and respiratory 
system (RS) was lowest with a prevalence of 2.7% of 
each. Oligohydramnios was found associated with 
polycystic kidney diseases, and poly hydramnios was 
common in patients with neural tube defects and 

gastrointestinal obstruction. Twelve of total patients 
(15% of total anomalies) were detected with major 
anomalies. Termination of pregnancy was suggested for 
them following the recommended indications as per 
literature (15, 16). Nine of these were having CNS 
anomalies including severe hydrocephalus with cortical 
thinning and myelomeningocele, cystic hygroma and 
anencephaly. Three of these were having Thonatophoric 
dysplasia, a type of dwarfism with associated anomalies 
of a narrow chest and underdeveloped lungs and is 
lethal with poor outcome (17). 

Only 5% of women belonged to high 
socioeconomic status while rest of the 95 % belonged to 
the low and middle socioeconomic group with a p-value 
of 0.003. None of the women with detected fetal defects 
was taking folic acid. 81.1 % of women had Cousin 
Marriage with a significant p-value of 0.0016. 

IV. Discussion 

Approximately 2-3  % of live births are affected 
by congenital anomalies that contribute significantly to 
perinatal mortality and morbidity (18). It also affects the 
quality of life of survivors that may cause a social and 
financial burden on parents especially in developing 
countries like Pakistan. 

Anomalies are classified as major or minor 
depending upon the fetal outcome and further 
management. Anomalies that need medical and surgical 
intervention are categorized as major, and these may 
have an impact on perinatal mortality and morbidity. An 
anomaly that does not require any medical or surgical 
intervention and is compatible with life expectancy is 
categorized as minor (11). 

The incidence of antenatal detection of 
congenital anomalies is 2.38 % in our study group that 
corresponds with the figures given in the literature. The 
most commonly detected anomalies in our case are 
those of CNS constituting 48.6%. The literature review 
also shows the CNS anomalies as commonest followed 
by MSK and GU. The mean age of mothers and 
gestation was 25.89 years SD ±5.2 and 26.5 weeks     
SD ±6.4 respectively.  The number of women presented 
in the second trimester was 36 (66.6%) and presented in 
the third trimester was 28 (33.3%). No anomaly was 
detected in the first trimester. Different studies show 
different gestational ages for anomaly detection. For 
example, a study by Fatema shows respondents 
between 34 to 36 weeks and a study by the Padma 
shows anomaly detection between 29 to 32 weeks of 
gestations (19, 20).  The most sensitive and significant 
time for anomaly detection is second-trimester USG. 
The morbidity and mortality related to anomalies 
increase with increasing gestational age. Therefore to 
avoid such complications anomalies should be detected 
earlier (11). 
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Literature shows cousin marriage which is 
highly practiced in our population is one of the main risk 
factors for congenital anomalies with a p-value of 0.0018 
(21, 22) and was seen in 60 (81.1%) women of our study 
group with a p-value of 0.0016. Increased risk of 
anomalies in cousin marriage has been explained as the 
homozygous expression of a recessive gene inherited 
both parents (1). Folic acid deficiency is one of the 
recognized risk factor for congenital anomalies. Many 
studies have shown its association with neural tube 
defects. Folic acid intake reduces the risk of neural tube 
defect (23). In our study, none of the women was taking 
folic acid. Correlation of smoking with congenital 
anomalies has been shown by some studies (23), but 
none of the mothers in our study group had a history of 
smoking. Advanced mother age >35 years is a high risk 
factor for chromosomal anomalies (24), but in our study, 
none of the mothers was above 35 years of age as we 
did not conduct a chromosomal analysis. Both the 
maternal age and maternal smoking are not significant 
risk factors in our population. 

V. Conclusion 

Congenital anomalies are one of the causes for 
perinatal mortality and morbidity that can be reduced on 
the one hand by avoiding risk factors and on another 
hand by Antenatal detection of congenital anomalies on 
grey scale USG. In our population, the common 
important risk factors for congenital anomalies include 
Poor socioeconomic status, lack of folic acid intake and 
cousin marriages. These risk factors can be reduced by 
public awareness. USG is a simple, noninvasive and 
cost-effective investigation and has a significant 
established role in early detection of congenital 
anomalies. So we recommend antenatal screening for 
anomalies by second-trimester USG of all pregnant 
women. 

Abbreviation list 
CVS - Cardiovascular system.  
CNS - Central nervous system 
GUS - Genitourinary system. 
MSK - Musckuloskeletal system. 
RS - Respiratory system. 
USG - Ultrasound. 
Conflict of Interest 

The authors declare that they have no conflict of 
interest. 

Funding 
There is no funding source for this study. 

Ethical approval 
This study was done by the approval of ethical 

committee of the institute. 

Contribution of authors 
All the authors contributed significantly in 

manuscript writing. Dr Rubina Mukhtar is main author for 

manuscript writing (50%). Dr Mukhtar Hussain (10%), M. 
Ahmad Mukhtar (10%), Dr Isharat (10%), Rubaida 
Mehmood (10%) and Dr M. Saqib (10%) contributed in 
Data recording Data  analysis and helped in  manuscript 
writing. 

 

1. Karim R, Wahab S, Akhtar R, Jamala F, Jabeen S. 
Frequency and pattern of distribution of antenatally 
diagnosed congenital anomalies and the associated 
risk factors. Journal of Postgraduate Medical 
Institute (Peshawar-Pakistan). 2014; 28(2). 

2. Boyle C A, Cordero J F. Birth defects and 
disabilities: a public health issue for the 21st century. 
American Public Health Association; 2005. 

3. Raza M Z, Sheikh A, Ahmed S S, Ali S, Naqvi SMA. 
Risk factors associated with birth defects at a 
tertiary care center in Pakistan. Italian journal of 
pediatrics. 2012; 38(1): 68. 

4. Gillani S, Kazmi NHS, Najeeb S, Hussain S, Raza A. 
Frequencies of congenital anomalies among 
newborns admitted in nursery of ayub teaching 
hospital abbottabad, pakistan. Journal of Ayub 
Medical College Abbottabad. 2011; 23(1): 117-21. 

5. Canfield M A, Honein M A, Yuskiv N, Xing J, Mai C 
T, Collins J S, et al. National estimates and 
race/ethnic‐specific variation of selected birth 
defects in the United States, 1999–2001. Birth 
Defects Research Part A: Clinical and Molecular 
Teratology. 2006; 76(11): 747-56. 

6. Patel Z, Adhia R. Birth defects surveillance study. 
The Indian Journal of Pediatrics. 2005; 72(6):      
489-91. 

7. Control Cf D, Prevention. Improved national 
prevalence estimates for 18 selected major birth 
defects--United States, 1999-2001. MMWR 
Morbidity and mortality weekly report. 2006; 54(51): 
1301. 

8. Wen S W, Liu S, Joseph K, Rouleau J, Allen A. 
Patterns of infant mortality caused by major 
congenital anomalies. Teratology. 2000; 61(5):    
342-6. 

9. Qazi G. Relationship of selected prenatal factors to 
pregnancy outcome and congenital anomalies. 
Journal of Ayub Medical College Abbottabad. 2010; 
22(4): 41-5. 

10. Tomatır A, Demirhan H, Sorkun H, Köksal A, 
Özerdem F, Cilengir N. Major congenital anomalies: 
a five-year retrospective regional study in Turkey. 
Genetics and Molecular Research. 2009; 8(1):         
19-27. 

11. Alia N, Ahmed I, Mahais A H, Perveen N. Congenital 
anomalies: prevalence of congenital abnormalities 
in 2nd trimester of pregnancy in madina teaching 
hospital, faisalabad on gray scale ultrasound. 
JUMDC. 2010; 1: 23-8. 

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

27

V
ol
um

e 
X
IX

  
Is
su

e 
I 
V
er
sio

n 
I

Y
e
a
r

20
19

  
 

(
DDDD
)

D

Role of Antenatal Screening for Congenital Anomalies by Grey Scale Ultrasound to Reduce the Perinatal 
Mortality and Morbidity

© 2019   Global Journals

References Références Referencias



12. Dastgiri S, Stone D, Le-Ha C, Gilmour W. 
Prevalence and secular trend of congenital 
anomalies in Glasgow, UK. Archives of disease in 
childhood. 2002; 86(4): 257-63. 

13. Carvalho MH B M, Lopes L M, Cluba, CH M S, 
Zigaib M. Detection of fetal structural abnormalities 
at the 11-14 week ultrasound scan. Prenat Diagn. 
2002; 22 (1-4). 

14. Pitukkijronnakorn S, Chittacharoen A, Jetsawangsri 
T, Panburana P, Jaovisidha A, Roungsipragarn R, et 
al. The value of mid-trimester routine ultrasono- 
graphic screening in antenatal detection of 
congenital malformations. Medical journal of the 
Medical Association of Thailand. 2009; 92(6): 748. 

15. Dolk H, Loane M, Garne E. The prevalence of 
congenital anomalies in Europe.  Rare diseases 
epidemiology: Springer; 2010. p. 349-64. 

16. Hern W M. Fetal diagnostic indications for second 
and third trimester outpatient pregnancy 
termination. Prenatal diagnosis. 2014; 34(5): 438-44. 

17. Naveen N, Murlimanju B, Kumar V, Pulakunta T. 
Thanatophoric dysplasia: a rare entity. Oman 
Medical Journal. 2011; 26(3): 196. 

18. Smith N, Smith A. Detection of congenital fetal 
anomalies. Obstetric Ultrasound made easy 
Churchill Livingstone. 2002: 42-3. 

19. Fatema K, Begum F, Akter N, Zaman S. Major 
congenital malformations among the newborns in 
BSMMU hospital. Bangladesh Med J. 2011; 40(1):  
7-12. 

20. Padma S, Ramakrishna D, Jijiya Bai P, Ramana P. 
Pattern of distribution of congenital anomalies in 
stillborn: a hospital based prospective study. Int J 
Pharma Bio Sci. 2011; 2: 604-10. 

21. Naghshin N, Yazdani K, Tayebi N. The Prevalence of 
Congenital Malformations and its Correlation with 
Consanguineous Marriages. Oman Medical Journal. 
2010; 100 (317): 1-4. 

22. Kanaan Z M, Mahfouz R, Tamim H. The prevalence 
of consanguineous marriages in an underserved 
area in Lebanon and its association with congenital 
anomalies. Genetic testing. 2008; 12(3): 367-72. 

23. Das J K, Salam R A, Kumar R, Bhutta Z A. 
Micronutrient fortification of food and its impact on 
woman and child health: a systematic review. 
Systematic reviews. 2013; 2(1): 67. 

24. Shawky R M, Sadik D I. Congenital malformations 
prevalent among Egyptian children and associated 
risk factors. Egyptian Journal of Medical Human 
Genetics. 2011; 12(1). 

Table 1: Demographic Data of Patients 

Total Number of Patients=76 
Types of anomalies         NO.           % 

CNS 36 48.6 
CVS 2 2.7 
GIT 2 2.7 
GU 6 8.1 
RESP SYS 2 2.7 
MSK 10 13.5 
MULTISYS 16 21.6 
Age of patients 
<20 years 10 13.5 
20-25 years 28 37.8 
25-30 years 28 37.8 
>30-35 years 4 5.4 
>35 years 0 0 
Gestational Age 
<14 weeks 2 2.6 
>14-20 weeks 22 28.9 
>20-28 weeks 26 34.2 
>28 weeks 26 34.2 

Table 2: Risk factors n=76 

Risk Factors Yes (%) No (%) 
Lack of Folic Acid intake 76(100%) 0 
Cousin marriage 60(81.1%) 16(18.9) 
Poor socioeconomic status 40(54.05%) 36 (45.95) 
Maternal age>35 0 76 (100) 
Smoking 0 76 (100) 
Previous history of anomalies 18(23.7%) 58(76.3) (76.3) 
History of medication of mother 4 (5.2%) 72(94.7) 

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

28

V
ol
um

e 
X
IX

  
Is
su

e 
I 
V
er
sio

n 
I

Y
e
a
r

20
19

  
 

(
D DDD
)

D
Role of Antenatal Screening for Congenital Anomalies by Grey Scale Ultrasound to Reduce the Perinatal 

Mortality and Morbidity

© 2019   Global Journals1



 

 
 

 
 

G
lo
ba

l 
Jo

ur
na

l 
of
 
M

ed
ic
al
 R

es
ea

rc
h 

 

29

V
ol
um

e 
X
IX

  
Is
su

e 
I 
V
er
sio

n 
I

Y
e
a
r

20
19

  
 

(
DDDD
)

D

© 2019   Global Journals

Graph 3: Distrubution of Patients by Cousine Marriage
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Graph 1: Socioeconomic Distrubution of Patients

Graph 2: Age Distrubution of Patients
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