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Objective: This study was undertaken
to determine if there were different abortion rates
between normal and abnormal yolk sacs between 5-10
weeks of gestation, its association with pregnancy
outcome and correlation with other parameters
Materials and Methods: In this study, the yolk sac
characteristics of 95 consecutive pregnant women, of
5-6.5 weeks gestation, with normal body mass index
(BMI) were prospectively evaluated. All patients
underwent two-dimensional transvaginal
ultrasonography, which was performed by the same
sonographer. We considered the following yolk sac
characteristics as normal for classification: diameter: 2-
5 mm; round shape; absence of degenerative changes.
Yolk sacs that had diameters smaller than 2 mm or
larger than 5 mm; a shape that was not round (i.e., oval
or distorted); the presence of degenerative changes.
The outcome is statistically analyzed.

Results: A total of 100 cases were evaluated. Five cases
were excluded. 81(85.3%) continued beyond 20 weeks
and the rest 14(14.7%) ended in abortions. About
95.7% of the pregnancies showed the presence of a
yolk sac, while in 4.3% of them a yolk sac was absent.
Pregnancies with large yolk sac diameter ended with
abortions. The sensitivity of predicting normal
outcome with regular yolk sac is as high as 94.2%,
while specificity is 34.5%.

Conclusions: Abnormalities of the yolk sac size or
shape, and absence can be used as a reliable indicators
of early pregnancy.

Normal Yolk Sac; Abnormal Yolk Sac;
Spontaneous Abortion; Transvaginal Ultrasound.

Statement of Originality of work: The manuscript
has been read and approved by all the authors, the
requirements for authorship have been met, and that
each author believes that the manuscript represents
honest and original work.
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Pregnancy is a dynamic process during which a lot
of changes occur. Precise distinction between
normal pregnancy and pregnancy loss in early
gestation remains a clinical test, as approximately
30-40% of implanted pregnancies results in
spontaneous abortion during first trimester®. This
is best studied by one of the greatest discoveries -
i.e. through ultrasound. But till date there is no
standard method which can predict whether a
pregnancy will progress successfully or end up in
an abortion. In this quest, several predictors were
put forward. One of them was regarding the yolk
sac- shape and size. Yolk sac is the first
recognizable structure inside the gestational sac,
which is be detectable as a regularly rounded
extra-amniotic structure when the sac reaches
dimensions of 8 to 10 mm. It is the primary route
of embryo-mother exchange during embryonic
development. Before complete establishment of
placental circulation, the yolk sac has nutritional,
metabolic, immunologic, endocrine, and
hematopoietic functions essential in early
embryonic life2. As detected by sonography, the
yolk sac is a round structure that is made up of an
anechoic center bordered by a regular well-defined
echogenic rim. The diameter of a yolk sac is usually
3-4 mm and increases in size up to the 10th or
11th week of gestation, after which it starts
disappearing3#*. Sonographic evaluation of the yolk
sac can be beneficial in confirmation of an
intrauterine  pregnancy and prediction of
gestational outcome through assessment of its
shape, size, and internal structureS. The lack of a
yolk sac or a smaller than gestational age yolk sac
diameter is indicative of pregnancies that may
result in spontaneous abortion®. Pregnancies with
a very large yolk sac are generally always
associated with poor outcomes’. In contrast, few
studies claimed that a pregnancy could have a
completely normal course even in the presence of
irregular shape or echogenic yolk sac>. Hence, the
present study is an attempt to see if a normal yolk

Gestational Age(Weeks)
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sac characteristics is actually a predictor of good
pregnancy outcome and vice versa or not.

A prospective study was conducted in the
Department of Obstetrics and Gynecology,
K.S.Hegde Charitable Hospital, Mangaluru for 2
years. 100 patients attending the OPD and
inpatient wards between 5%-10th weeks of
gestation willing to participate in this study. But 5
were excluded as they were abnormal
pregnancies- ectopic, molar, twin gestation. These
patients were subjected to Transvaginal
ultrasound. The machine used was GE-LOGIC 400
PRO series with the transvaginal transducer being
7MHz. The presence or absence of yolk sac is noted
and size of the yolk sac was measured. The shape
was noted- regular or irregular margins, crenated
margins. The patient was followed up to 20 weeks
period of gestation, wherein it was noted whether
it continued or ended up in an abortion. The values
obtained were statistically evaluated and analyzed
for the importance of the study in future.

The study showed that out of the 95 pregnancies,
81(85.3%) continued beyond 20 weeks and the
rest 14(14.7%) ended in abortions. The mean yolk
sac diameters for the 95 patients were distributed
into the various gestational ages as represented in
Tablel. About 95.7% of the pregnancies (91 of 95)
showed the presence of a yolk sac, while in 4.3% of
them a yolk sac was not seen, as revealed in Graph
1. Out of the 91 pregnancies with presence of yolk
sac, 84 (92.3%) had a regular shape and the
remaining 7 (7.7%) had an irregular shape as
shown in Graph 2. 80/84 (95.2%) of reviewed
pregnancies with regular yolk sac had a favorable
outcome at 20 weeks. But, despite having a regular
shaped yolk sac, 4.8% (4/84) of pregnancies ended
in abortions; One as inevitable and three as missed
abortions. This is depicted in Table 2.

Standard Deviation
0.24
0.32
0.49
0.38
0.74
0.48
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Gestational age Regular Outcome Irregular Outcome

[ Weeks]

5 8 8-Healthy 0 0

6 13 12-Healthy 3- Large 2-Incompl
1-Inevitable 1-Missed

7 19 7-Healthy 3-Large 3-Incompl

8 23 20-Healthy 0 0
3-Missed

9 15 15-Healthy 0 0

10 6 6-Healthy 1-Irregular 1-Missed Abortion

PRESENCE OR ABSENCE OF YOLK SAC AT VARIOUS
GESTATIONAL AGE
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Of the 7 pregnancies with irregular yolk sac, 6
(85.7%) were large in size and one was irregular.
They all ended in an unfavorable outcome. Five of
them ended being an incomplete abortion while 2
had missed abortions. The largest diameter was
6.5mm. In the patients with absent yolk sac, one
pregnancy (25%) continued beyond 20 weeks.
The other three pregnancies ended as blighted
ova (75%). As pregnancy with normal yolk sac

Gestational age [ Weeks]

10

The yolk sac is the first structure to appear in the
gestational sac when the mean gestational sac
diameter is 13 mm or smaller in size8. The patient
is counselled that they are at risk for poor
pregnancy outcome and are advised to assess the
yolk sac measurements prior to 12 weeks of
gestation transvaginally and repeat the
assessment one to two weeks later when a
disagreement is detected in the first trimester °.
However the studies have shown that there is a
threefold increased risk of losses in the first
trimester when the mean yolk sac diameter is
equal or larger than 5 mm as visualized on
ultrasound in early pregnancy®. If the yolk sac is
large in size, it is a good predictor of poor
pregnancy outcome 1112, Accordingly, our study
findings also show that a yolk sac greater than
5mm (large yolk sac) between 6-7.5 weeks
gestation was a good indicator and that it would
end in abortions. The present study also revealed
that none of the pregnancies with large yolk sac
had a successful outcome. It also highlighted
another finding - large yolk sacs in the abnormal
yolk sacs and the rate of abortions is 85.7%( 6 out
of 7) which is higher than the previous study
which had an abortion rate of 45.5%?* This could
be due to the fact that the study sample size was
more than the present study with more number of
other types of abnormal yolk sacs.

The absence of yolk sac is frequently associated
with an abnormal outcome early in the pregnancy.
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advances in the first trimester, the frequency of
complications reduces. The sensitivity of
predicting normal outcome with regular yolk sac
is as high as 94.2%, while specificity is 34.5%. In
our study, the number of reviewed pregnancies
with absent yolk sac was 4(4.3%). Out of the 4, 3
ended in blighted ova (75%), while one pregnancy
continued with a favorable outcome at 20 weeks
(25%) as highlighted in Table 3.

Outcome

1-Blighted

1-Blighted
1-Healthy

1-Blighted

As shown in the study that yolk sac being absent
or small can predict poor pregnancy outcome
during the first 12 weeks with a good accuracy®.
The study found that absence of yolk sac had a
100% specificity for abnormal outcome prediction
as compared to our study, which showed the
specificity to be 75%13.

The study presented a valid finding that one out of
the four pregnancies with absent yolk sac had a
favorable outcome as reported in earlier studies
which showed that there may be a normal
pregnancy outcome in 22% of patients without
yolk sacs 14,

The study has established that the abnormal yolk
sac characteristics may be associated with
spontaneous abortion. Thus, it is apparent that
among the yolk sac characteristics, a large-size
yolk and abnormal shape are the most important
elements for early pregnancy loss. The study also
highlights the finding that an absent yolk sac may
have a chance of having a favorable outcome.
However it is stressed that an assessment of the
significance of other standards needs further
studies with larger numbers of study groups.
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