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ABSTRACT
Objective: To study the prenatal developmental anatomy in first trimester of pregnancy in Khyber Pakhtun Khuwa.
Materials and methods: The cross sectional study was conducted on 600 pregnant females visiting the antenatal clinic of
Khyber Teaching Hospital Peshawar and Khyber clinic (Jamrud). The duration of study was 6 months. A pregnant women
greater than 16 years of age, willing for ultrasound was selected, poor visualization due to technical factors like obesity,
surgical scar were excluded. All the patients were enlisted under informed consent. Detailed obstetrical history was taken
.The embryos were visualized with the help of abdominal ultrasound. Data were recorded followed by statistical analysis
and presented as percentages.
Results: In the present study, 591 cases (98.5%) were single, 8 (1.33%) cases were twin and one case is (0.16%) of triplets.
The distributions of normal and abnormal cases were studied in first trimester. The shape of gestational sac was regular in
370(61.66%) and irregular in 230(38.33%) Yolk sacs were identified in 430(71.6%) cases, while in 170(28.33%) of cases
yolk sac could not be identified. It could not be identified in 50 (8.33%) of cases due to early pregnancy and in 120 (20%)
of cases due to abnormal pregnancy. The Fetal pole was detected in 150(25%) cases and could not be identified in 450
(75%) of cases. The relationship of gestational age, gestational sac and crown rump length in normal pregnancy was
observed.
Conclusions: There is linear increase in measurements of fetal growth parameters as the gestational age increases. For
the assessment of gestational age in the first trimester, ultrasound is an accurate and useful modality.
Key words: Trimester, Gestational sac, Yolk sac and Crown rump length.

INTRODUCTION
In humans, like other species, new life begins as a single cell.
During the developmental process the fertilized egg divides
repeatedly, producing many different cells and tissues. A unique
feature of the mammalian embryo is that its development is
hidden within the uterus and needs to be explored. Luckily,
sophisticated methods are now available to monitor it in
humans. The dynamics of human fertilization were discovered
1,2
by scientists in nineteenth century. Ultrasonography has
become the method of choice in examination and evaluation of
obstetrical patients. It is non-invasive technique and does not
use radiation. It is the standard method of evaluating the growth
and development of the embryo and the fetus3. Ultrasonic
assessment of gestational age has become an integral part of
obstetrical practice4,5.
In the first trimester of pregnancy, the two parameters
of gestational sac (GS) measurement and crown rump length

(CRL) measurement, are commonly used for the assessment of
6,7,8
gestational age. The gestational sac is the first recognizable
structure seen at 5 weeks gestation by transabdominal
ultrasound. Gestational sac is a space, which is echo free having
an embryo, fluid and extra embryonic structure. This sac is
surrounded by prominent bright echogenic ring.9
Yolk Sac is also one of the most important conception
structure seen ultrasonically in the first trimester. The
gestational outcome is related to the size and shape of yolk sac.
The yolk sac provides nutrition, immunologic and
hematopoietic functions before the establishment of placental
10
circulation. The presence of embryo in the absence of yolk sac
on transvaginal ultrasonography is always abnormal and is
11.12
associated with embryo death.
The other significant parameter in first trimester is
13,14
CRL measurement. The CRL measurement in first trimester
is considered to be one of the best parameter for estimation of
15,16,17
gestational age.
The present study is designed to assess the prenatal
developmental events in first trimester of pregnancy by using
the above mentioned parameters, to facilitate the diagnosis and
progress of pregnancy.
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abnormal(Table 2). The shape of gestational sac was regular in
370(61.66%) and found irregular in 230(38.33%) of cases. In
the present study the distribution of normal and abnormal cases
according to gestational age in 5-6 weeks category includes
120(60%) with regular shape GS and 80(40%) with irregular
GS ,in 7-8 weeks category 100(50%) were having regular shape
GS while 100 (50%) cases were irregular in shape, in 9-12
weeks category 150(75%) with regular shape GS and 50(25%)
of case were having irregular shape GS Yolk sacs were
identified in 430 (71.6%) cases, while in 170(28.33%) of cases
yolk sac could not be identified. It could not be identified in 50
(8.33%) of cases due to early pregnancy and in 120 (20%) of
cases, yolk sac could not be seen due to abnormal pregnancy
(Table 3).

METHODOLOGY
A cross sectional study was conducted to assess the
developmental events in embryonic period. The 600 pregnant
females visiting the antenatal clinic of Khyber Teaching
Hospital Peshawar and Khyber clinic (Jamrud) during the study
period were considered for the study. The study duration was six
months. All the patients were enlisted under informed consent.
Patients unwilling for ultrasound were excluded. Complete
obstetrical history of each patient was recorded. The embryos
were visualized with the aid of abdominal ultrasound.
The following parameters were mainly focused in the present
study.
i.
pole)

Gestational sac measurement (Yolk sac and Fetal

ii.

Crown rump length.

The detection of yolk sac during different stages of pregnancy
showed that in the category of 5-6 weeks, in 100(50%) cases
yolk sac could be visualized and in 100 (50%) it could not be
seen; in 7-8 weeks category, in 150(75%) cases it was detected
and in 50(25%) of cases it could not be identified while in 912weeks category it could be visualized in 180(90%) cases and
could not be detected in 20(10%) of cases The Fetal pole was
detected in 150(25%) cases and could not be identified in 450
(75%) of cases (Table 4).

Serial ultrasonic measurements were recorded from 5th week to
12th weeks of gestation to assess the gestational age by
measuring the gestational sac, yolk sac and crown rump length.
The examination was done by transabodminal ultrasound
having convex probe of 3.5M HZ frequency. Data were
recorded and entered on excel sheet followed by statistical
analysis. Percentages were calculated for all variables.

The relationship of gestational age, gestational sac and crown
rump length in normal pregnancy was observed. The
measurement of gestation sac varied unevenly from 5-9weeks.
Maximum increase was seen in 6-7 weeks category which was 8
mm while 6mm increase was observed in the 8th week category
and an increase of 7.6mm was noted in 9th week category. The
relationship of crown rump length and gestational age revealed
increase in length of 6.5 -16 mm per week and maximum
increase was seen in 12-13 weeks category (Table 5).

RESULTS
In the current study 591 cases (98.5%) were observed having
single pregnancy, 8 (1.33%) cases were of twin pregnancy and
one case (0.16%) of triplets (Table 1).The distribution of normal
and abnormal cases were studied in first trimester showed that
in the category of 5-6 weeks, 120(60%) were normal and
80(40%) cases were abnormal, in 7-8 weeks category 100(50%)
were normal and 100(50%) were abnormal while in 9-12 weeks
category 150(75%) were normal and 50(25%) were found

Table 1: Percentage of gestational sacs seen during first trimester
S. No
1
2
3

No of gestational sacs
Single Gestation Sac
Twin Gestation Sac
More than two

No of Cases
591
8
1

% age
98.5
1.33
0.1

Table 2: Distribution of normal and abnormal cases observed in the first trimester of pregnancy (n = 600)
S. No
Weeks
Total no of cases
Normal
%
Abnormal
%
1
2
3

5-6
7-8
9-12

200
200
200

120
100
150

60
50
75

80
100
50

S. No

Table 3: Detection of yolk sac during first trimester (n = 600)
Identification
No of cases

1

Seen

2

Not seen

40
50
25

%

430
50
120

Early pregnancy
Abnormal

71.66
8.33
20

Table 4: Identification of fetal pole during the first trimester (n = 600)

S. No

Identification

Total no of cases

%

1
2

Visualized
Not visualized

150
450

25
75
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Table 5: Mean gestational sac measurement and measurement of CRL at different gestational ages

Gestational age in weeks
5
6
7
8
9
10
11
12

Gestational sac in mm
Mean ± SD
14.17 ± 2.37
18.87 ± 0.34
23.775 ± 0.436
32.7 ± 0.495
40.34 ± 0.661
––
––
––

CRL in mm
Mean ± SD
––
––
10.9 ± 3.64
16.345 ± 0.89
23.54 ± 1.465
33.9 ± 1.97
43.99 ± 0.721
55.94 ± 3.98

Figure 1: Showing measurement of CRL
studies might be due to difference in ethnicity and nutritional
factors. This linear growth showed a closed agreement with
published charts from Pakistani cohort studies and the studies
from other countries.22

DISCUSSION
The current study has been undertaken to assess the
prenatal developmental events in pregnancy with
transabdominal ultrasound. The smallest gestational sac
measurement reported by Hellman et al 1969 by transabdominal
ultrasound was 10mm for 5 weeks and 17mm for 6 weeks.
While in the present study, it was observed that at 5 weeks, the
gestational sac measured was 13mm and at 6 weeks gestational
sac measurement was 19mm.18 The difference in the
measurement might be that, these studies were carried out in
different racial groups.

CONCLUSIONS
The main objective of this study was to see the prenatal
developmental events by an ultrasound.
Following conclusions are drawn.
1. There is linear increase in measurements of fetal growth
parameters as the gestational age increases.

Kurtz et al I992 by using transabdominal approach,
reported that smallest mean sac diameter was 10mm at which
yolk was identified while a study by Nyber et al 1988 showed
that a yolk sac was imaged when MSD (mean sac diameter) was
more than 20mm, both these studies concluded that yolk sac was
always present in normal pregnancies and it could also be
visualized in abnormal pregnancies. The absence of yolk sac
after the certain MSD it is always a sign of abnormal
pregnancy.19,20 The current study is in agreement to Nyber et
al study which shows that yolk sac is identified when MSD was
greater than 24mm perhaps this difference can be explained as
these studies are carried out in different regions.

2. For the assessment gestational age in the first trimester,
ultrasound is an accurate and useful modality.

In the present study the correlations between CRL
and gestational age is very much consistent with the findings of
Robinson and Flemings in which for 7th week of gestation, the
CRL was 10mm, for 8th week it was 16mm, for 9th week it was
24mm, for 10th week it was 33mm, for 11th week it was 44mm
and for 12 week it was 56mm. The study carried out by
MacGregor et al and Drumm et al 1976 showed that in 8th week
CRL was 12mm and 17mm, 9th week it was 21mm and 24mm,
for 10th week the CRL was 31mm and 32mm, for 11th week
CRL was 41mm and 43mm and for 12th week it was 51mm and
53mm respectively.7,21 This disagreement between different
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