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ABSTRACT 
Background and Objectives:  To determine frequency of ultrasonographically detectable fetal congenital 
anomalies in patients with polyhydramnios. It was a convenient sampling study conducted at 
Department of Radiology, Ch. Rehmat Ali Memorial Trust Hospital Township, Lahore from July 2012 to 
June 2013. 

Methodology:  This study was conducted on all pregnant women with singleton pregnancy in the second 
and third trimester. All women were subjected to ultrasonography. For convenience purpose the first 
100 women with polyhydramnios were further investigated for fetal outcome. Amniotic fluid index gre-
ater than 24 cm or a maximum vertical pocket of liquor greater than 8 cm confirmed the diagnosis of 
polyhydramnios. 

Results:  Out of 100 subjects, 48 (48%) were found to have fetal anomalies. The congenital anomalies 
frequency was found to be directly associated with amniotic fluid pocket depth (AFPD) values. The 
frequency of anomalies ranged from 25% to 100%. The results showed that as the size of amniotic fluid 
pocket increased so did the frequency of fetal anomalies. For the lowest rank group (pocket size 8-9.5 
cm) 13 fetuses (27%) manifested an anomaly. The highest rank group (pocket size 16 cm) carried a risk 
of 100% (1 of 1) for an anomaly. 

Conclusion:  The extent of congenital anomalies is related to the degree of polyhydramnios. Poly-
hydramnios should alert both clinician and sonologist to look for possible anomalies in fetus. Early and 
accurate diagnosis is necessary both for the help of mother and for the outcome of pregnancies. Ultra-
sound plays an important role in this regard. 

Key words:  Polyhydramnios, Congenital anomalies, Amniotic fluid pocket depth (AFPD), Amniotic fluid 
index (AFI). 

 
INTRODUCTION 
Amniotic fluid has some important functions to per-
form. It protects the fetus from physical trauma and 
provides media to the fetus for growth free from restri-
ction by adjacent structures. 
 Amniotic fluid volume varies during the pregna-
ncy. It is controlled by dynamic interactions among the 
fetal, placental and maternal compartments. If there is 
an imbalance between these compartments, an excess 
or deficiency of amniotic fluid may occur what is called 
as polyhydramnios and oligohydramnios respectively. 

 The amniotic fluid volume serves as an important 
marker to assess intrauterine wellbeing of fetus. So its 
quantification is very important in assessing status of 
the fetus.1,3 

 After 10th – 12th weeks of gestation amniotic fluid 
is produced mainly by the fetal kidneys till term.2 
During 2nd and 3rd trimesters of pregnancy, volume of 
amniotic fluid is controlled by a balance of fetal fluid 

production in urine and lung fluid, as well as fluid re-
sorption by fetal swallowing.1 
 Volume of amniotic fluid increases as the pregna-
ncy proceeds. It reaches to a maximum of 1 liter at 36– 
37 weeks.4 Amitotic fluid volume is assessed by ultra-
sound. Gravid uterus is divided in to four quadrants by 
imaginary vertical and horizontal lines. Vertical hei-
ghts of largest amniotic fluid pocket (free of fetal parts 
and umbilical cord) from each quadrant is taken and 
amniotic fluid index calculated by summation of these 
values, expressed in centimeters.5 It has also been 
documented by Moore and Cayle6and other authors.7 
 Biophysical profile is a non-invasive test to assess 
the absence or presence of fetal hypoxia. There are five 
components of biophysical profile. Apart from fetal 
heart monitoring, fetal tone, gross fetal body moveme-
nts and fetal breathing, amniotic fluid index is also its 
important component.8 
 Polyhydramnios is defined as amniotic fluid index
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of > 24 cm or a single amniotic fluid pocket of at least 
8cm deep which results in a total fluid volume of > 2 
liters.4 Experienced operators can detect polyhydram-
nios subjectively. 
 In general obstetric population incidence of polyh-
ydramnios ranges from 1 to 2 percent.9 Research has 
shown that as the severity of polyhydramnios increases 
chances of associated fetal anomalies also incre-
ases.4,11-13 
 Congenital anomalies associated with polyhydram-
nios are mainly anomalies of central nervous system 
including anencephaly, hydrocephaly, encephalocele, 
spina bifida etc. Other system involvement can occa-
sionally be seen including GIT, CVS, Head and Neck, 
Genitourinary and Respiratory systems.10 
 There are more chances of preterm delivery with 
polyhydramnios. Maternal discomfort, mal presentat-
ion, abruptio placenta, premature rupture of the mem-
branes, cord prolapse and postpartum hemorrhage are 
few other complications.4 Chances of Caesarean sect-
ion also increases. Polyhydramnios can be diagnosed 
confidently by ultrasound. 
 
METHODOLOGY 
The study was carried out at the Department of Radi-
ology, Ch. Rehmat Ali Memorial Trust Hospital Town-
ship, Lahore in collaboration with Department of Obs-
tetrics and Gynecology of the same hospital from July 
2012 to June 2013. Total 100 patients with polyhydra-
mnios detected on screening ultrasonography were 
included in the study. Purposive / convenient sampl-
ing was undertaken. Informed consent was then taken 
from patients. All singleton pregnant women in second 
and third trimester were included excluding first tri-
mester pregnancies. Every patient presented to Radio-
logy Department was enquired about her personal data 
like name, age, parity, gravidity and consanguinity. 
Screening ultrasound of all patients was done with 
ultrasound machine having a convex probe of 3.5 
MHz. Uterus was divided into four equal quadrants by 
imaginary vertical and transverse lines passing thro-
ugh the umbilicus and deepest vertical amniotic fluid 
pocket was measured in centimeters in each quadrant 
and then Amniotic fluid index was calculated by sum-
mating all four measurements. Polyhydramnios was 
labeled with AFI > 24 cm or a maximum vertical poc-
ket of liquor greater than 8 cm. These patients were 
scanned in detail for any congenital anomaly in iso-
lation or related to system involvement. Numbers of 
patients carrying normal and anomalous fetuses with 
polyhydramnios were recorded. Gestational weeks at 
the time of diagnosis of polyhydramnios were recor-
ded. The fetal anomalies were classified according to 
systems. Anomalies not limited to single system were 
also recorded. Percentage for single and multiple 
malformations in anomalous fetuses was calculated. 
 Number of consanguineous marriages (first and

second cousins) and non relatives with polyhydram-
nios were recorded and their percentage calculated. 
 The collected information was entered into S.P.-
S.S. version 16 and analyzed. The variables of cases 
like age, gravidity, consanguinity, stage of pregnancy 
were analyzed for descriptive presentation. 
 The number of patients having fetal congenital 
anomalies with polyhydramnios were expressed in 
percentages. The number of patients with polyhydram-
nios and no fetal anomaly were also recorded. 
 
RESULTS 
One hundred patients with polyhydramnios detected 
on screening ultrasonography were studied in a period 
of one year. Of 100 cases studied 48 (48%) were 
anomalous and 52 (52%) were normal. 
 Sixty percent patients with polyhydramnios were 
older gravida (age group 30 – 42 years). This group 
forms majority of the cases. Forty percent were in the 
20 – 29 years age group. 
 Distribution of gravidity with polyhydramnios sho-
ws that fifty five percent patients were gravida three or 
above. Gravida two were twenty five percent and gra-
vida one were twenty percent. Thus incidence of poly-
hydramnios increases as the gravidity of the patient 
increases. 
 Thirty seven percent anomalies were seen in the 
26 – 30 weeks of gestation. Twenty six percent anoma-
lies were seen in the 31 – 35 weeks of gestation and 
twenty two percent in the 36 – 40 weeks of gestation. 
Fifteen percent anomalies were seen in the 15 – 25 
weeks of gestation. 
 Sixty one percent anomalies were related to cent-
ral nervous system. Anencephaly was the most frequ-
ently encountered anomaly. 
 Of the 48 anomalous fetuses, 33 cases had only 
one anomaly. This comes to 69%. Rest of the fetuses 
(31%) had multiple anomalies. 
 Eighty percent patients belonged to lower socio 
economic group. Sixty eight percent patients were 
married in the family to their first cousins. Present 
study showed that as cousin marriages are quite com-
mon in our society, so is the number of abnormal fetu-
ses. Thus a cause effect relationship is exist. 
 This study showed that polyhydramnios was not 
always a sequel of fetal congenital anomalies. It is 
influenced by many other factors e.g. maternal age, 
gravidity, low socio economic status, consanguineous 
marriages and number of weeks of gestation. 
 
DISCUSSION 
Polyhydramnios was confirmed by the presence of 
amniotic fluid pocket depth of > 8 cm. In this study 
there were 5 patients in amniotic fluid pocket size of 
14 – 15.5 cm, out of which 4 (80%) were with anoma-
lous fetuses. Whereas in the study of Pamer11, out of 
106 patients in this group, 52(48%) were with anoma-
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lous fetuses. In this group 72% survived and 28% died 
in utero. The largest amniotic fluid pocket in the pre-
sent study was that of 16 cm and in this case the fetus 
was abnormal, whereas in the study of Pamer11, there 
were 8 patients in this category out of which 7 (88%) 
were abnormal. 
 Lazebnik12 also reported that the relative risk of 
congenital malformations increased with the severity 
of polyhydramnios, although in his study polyhydram-
nios was determined according to amniotic fluid index. 
 Barkin13 also observed that increasing severity of 
polyhydramnios was related to increasing frequency of 
fetal anomalies. However, they used the subjective 
impression to grade the severity of polyhydramnios. 
 In the present study, there were 51 patients in the 
amniotic fluid pocket size of 8 – 9.5 cm (mild poly-
hydramnios) in which 38 were normal (75%) and 13 
(25%) were abnormal.  In the study of Barkin13 there 
were 71% normal fetuses in the mild polyhydramnios 
category, which is comparable with the present study. 
 In the current study, CNS anomalies were the most 
common (61%). CNS anomalies were also most com-
mon in the studies of Waheed N.14 and Khatoon K.15 In 
our study anencephaly was the most common CNS 
anomaly detected (45.4%) in the third trimester. 
 Anomalies with polyhydramnios regarding GIT 
and Hydrops fetalis were second in occurrence in the 
present study. These were also second most common 
anomalies in the study of Khatoon K.15 
 The frequency of polyhydramnios and congenital 
anomalies among first degree relatives was 68% in this 
study whereas it was 43.3% in the study of Khatoon 
K.15 
 The gestational age at the time of diagnosis of 
polyhydramnios, in most cases in this study was bet-
ween 26 – 30 weeks. It was true for the study of Dam-
ato16 but there were differences in the two studies for 
other gestational ages. The current study had signi-
ficantly lower number of patients in the 15 – 25 weeks 
of gestation and higher number of patients in the 3rd 
trimester in comparison with the study of Damato.16 
Higher number of patients in the last weeks of gesta-
tion in this study showed that most of the patients, due 
to lack of awareness and resources, presented to hos-
pital quite late. 
 Eighty percent patients belonged to lower socio 
economic group whereas this does not seem to be the 
case elsewhere as no mention has been made of this 
factor in majority of the studies. 
 This study showed that polyhydramnios was not 
always a sequel of fetal congenital anomalies. It is in-
fluenced by many other factors e.g. maternal age, gra-
vidity and number of weeks of gestation. 
 Earlier the anomalies are diagnosed, easier it is to 
terminate. Also the expectant mother has not yet 
developed an emotional bond. So the decision regard-
ing termination is not mentally very traumatic. 

 In conclusion our study demonstrated convin-
cingly that the frequency of fetal congenital anomalies 
increases according to the severity of polyhydramnios. 
Accuracy of ultrasound increases its importance in the 
detection of polyhydramnios and concurrent anoma-
lies. The rationale of the study is that the early detect-
ion, follow-up and timely decisions regarding manage-
ment of anomalies help to reduce emotional and fina-
ncial implications later in life. 
 
Limitations 
Several diagnostic imaging challenges were encoun-
tered during this study. In polyhydramnios the fetus 
had a large volume of fluid surrounding it, excessive 
movements made examination of an organ or structure 
quite difficult. Likewise, the fetus may be positioned 
deep within the uterus, far from the ultrasound trans-
ducer and beyond the ideal imaging zone. 
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