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ABSTRACT 

Background: First-trimester bleeding is one of the most common obstetric complications, occurring in 25% of all 

pregnancies. The clinical diagnosis of threatened miscarriage is presumed when bloody vaginal discharge or bleeding 

appears through a closed cervical os during the first half of pregnancy.  

Objective: The aim of the present study was to investigate the relationship between sonographic findings, 

progesterone level and serum CA-125 in women presenting with symptoms of threatened abortion and first 

trimesteric pregnancy outcome. 

Subjects and Methods: This a case-control study included a total of 120 pregnant women between 7- and 13-

weeks’ gestation in which a singleton embryo with evident cardiac activity was initially documented completed 

the study, attending at Gynecological and Obstetric Department in Zagazig University Hospital and Mit Ghamr 

General Hospital. This study was conducted between July 2016 to February 2018.  

Results: There was no significant difference among groups in CRL and GSD but YSD was significantly higher 

among cases. CA 125 was significantly higher in actual miscarriage with a level 47.9IU/ml (±31.52) between those 

who had actual miscarriage before 13 weeks and 17.4IU/ml  (±10.67)between those who continued pregnancy after 

13 weeks while progesterone showed level 11.1ng/ml  (±10.38)between those who aborted before 13 weeks and a 

level of 11.6ng/ml (±6.19) between those who continued. GSD and YSD significantly higher in actual miscarriage 

as the mean was 51.4mm  (±18.56) and 6.73mm  (±0.6) respectively for those who aborted and 38.52mm and 6.11mm 

respectively for those who continued pregnancy.  

Conclusion: The use of ultrasound and maternal serum CA-125in the first trimester represents non-invasive, early 

and fast methods that can be considered as a good predictor for the outcome of pregnancy in cases with threatened 

abortion. 
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INTRODUCTION 

Missed abortion  (MA) is diagnosed when a 

pregnancy ceases to develop, but there is a delay in 

the expulsion of the products of conception. MA is 

a complication of early pregnancy that occurs in 

≤15% of all clinically recognized pregnancies  (1). 

Various risk factors have been established, such as 

age extremes  (more commonly > 35 years), prior 

miscarriage, prolonged exposure to stress, 

abnormalities in uterine anatomy  (presence of 

adhesions or tumors) and use of substances like 

cigarettes, alcohol, and certain drugs  (2). 

Serum progesterone measured in early 

pregnancy is the most powerful single predictor of 

pregnancy outcome in natural conceptions  (3). It is 

essential to study women after natural conceptions 

without exogenous progesterone support, when the 

relation between serum progesterone and viability 

of the first trimester pregnancy was evaluated  (4). 

 Lower progesterone levels prior to 

miscarriage, low body mass index but also obesity 

have shown to be significant risk factors as well  (5). 

Serum cancer antigen 125  (CA-125) and serum 

progesterone values measured alone or in various  

 

 

combinations, have proven helpful in ascertaining 

if a live intrauterine pregnancy is present  (6).  

Ultrasonography, particularly the 

transvaginal technique, is the most important tool 

in the evaluation of early pregnancy or missed 

miscarriage. It permits direct examination of the 

products of conception in utero, eluding any 

damage caused during their natural expulsion or 

surgical evacuation  (7).  

 Several studies looked into the variations in 

size and shape of the gestational sac and/or the 

embryo-fetus incases of miscarriage  (8). 

Nonetheless, the yolk sac  (YS), the first 

ultrasonographically evident structure within the 

gestational sac, has been studied less intensively. 

The YS is usually identifiable as a round structure, 

made up of an anechoic center, and bordered by 

anechogenic, round, regular and well-defined 

rim.It is the primary source of fetomaternal 

exchange before the establishment of placental 

circulation  (9). 

 Its functions include nutritional, metabolic, 

hematopoietic, endocrine, and immunologic roles 

during early embryonic development  (10). Bagratee 
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et al.  (11) set the reference value for the YS size, 

which progressively increases up to a maximum at 

10–11 weeks, then decreases afterwards. Changes 

in YS morphology probably reflect an abnormal 

embryonic development, rather than being a 

primary cause of miscarriage  (12).  

This has previously helped either in 

predicting miscarriage or diagnosing its cause  (8). 

Effective screening can be achieved by 

measurement of the uterine artery plasticity index  

(PI) at 11–13 weeks of gestation, used in 

combination with maternal history  (13).  

 

The aim of the present study was to investigate the 

relationship between sonographic findings, progesterone 

level and serum CA-125 in women presenting with 

symptoms of threatened abortion and first trimester 

pregnancy outcome. 

 

SUBJECTS AND METHODS 

This a case-control study included a total of 120 

pregnant women between 7- and 13-weeks’ 

gestation in which a singleton embryo with evident 

cardiac activity was initially documented 

completed the study, attending at Gynecological 

and Obstetric Department in Zagazig University 

Hospital and Mit Ghamr General Hospital. This 

study was conducted between July 2016 to 

February 2018.  

 

Ethical approval and written informed consent:  

An approval of the study was obtained from 

Zagazig University Academic and Ethical 

Committee. Every patient signed an informed 

written consent with explanation of the strategy of 

research and for acceptance of the operation. 

 

The included subjects were divided into two 

groups; Group 1  (control) consisted of 60 pregnant 

women with uneventful pregnancy without any 

problem and Group 2  (patients) consisted of 60 

pregnant women with threatened abortion, of them; 

21 cases ended by abortion  (35%) and 39 cases  

(65%) continued till 20 weeks of gestation. 

This study was set up to determine the 

accuracy of biochemical markers (CA-125  and 

progesterone) and ultrasound markers in the 

prediction of threatened miscarriage outcome. 

 

 

 

 

 

 

 

 

 

Exclusion criteria included: 

1. History of general medical disease e.g. 

diabetes, thyroid disease or antiphospholipid 

syndrome, Presence of local (gynecological) 

disease e.g. fibroid or adnexal masses verified 

by normal appearance of the uterus and ovaries 

by ultrasound. 

2. Presence of uterine malformations e.g. 

hypoplastic uterus or septate uterus diagnosed 

by history of recurrent miscarriage, 

hysterosalpingography or 3D ultrasound, 

Intake of natural or synthetic progesterone.  

3. Exposure to local trauma (Abdominal or 

sexual).  

4. Patients with history of any maternal disease 

that would cause an increase in CA-125 level 

such as chronic pelvic infection, endometriosis 

and pelvic malignancy. 

 

Statistical analysis 

Recorded data were analyzed using the 

statistical package for social sciences, version 20.0  

(SPSS Inc., Chicago, Illinois, USA). Quantitative data 

were expressed as mean± standard deviation  (SD). 

Qualitative data were expressed as frequency and 

percentage. 

 

The following tests were done: 

 Independent-samples t-test of significance was 

used when comparing between two means. 

 Chi-square  (x2) test of significance was used 

in order to compare proportions between two 

qualitative parameters. 

 The confidence interval was set to 95% and the 

margin of error accepted was set to 5%. The p-

value was considered significant as the 

following:  

 Probability  (P-value)  

- P-value <0.05 was considered 

significant. 

- P-value <0.001 was considered as 

highly significant. 

- P-value >0.05 was considered 

insignificant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://onlinelibrary.wiley.com/doi/10.1111/jog.12837/full#jog12837-bib-0006
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RESULTS 

 

Table  (1): Patients’ Characteristics  (n=120) which shows no significant difference between groups 

regard maternal age, BMI, gestational age, residence and parity. 

P-

value 

Control 

 (60) 

Cases  

 (60) 
 

 

0.414 

 

26.5 (±4.01) 

 

27.05 (±3.31) 
Maternal age  (years) 

Mean (±SD) 

 

0.555 

 

26.3 (±3.59) 

 

26.5 (±2.96) 
BMI  (kg/m2)  

Mean (±SD) 

 

0.58 

 

9.00 (±2.13) 

 

9.2 (±1.79) 

Gestational age  (weeks) at 

time of recruitment  

Mean (±SD) 

0.21 
42  (70%) 48  (80%) Rural 

Residence 
18  (30%) 12  (20%) Urban 

0.85 

12  (20.0%) 15  (25.0%) nulliparous 

Parity 

18  (30%) 18  (30%) Para 1 

12  (20%) 12  (20%) Para 2 

12  (20%) 12  (20%) Para 3 

8  (10%) 3  (5%) Para 4 

 

Results show that there was actual miscarriage significantly higher in threatened miscarriage group as it had 

a percent of 35% among cases and 15% among controls who all were presented with threatened abortion as 

shown in figure (1). 

 

 
Fig.  (1): shows actual miscarriage in the studied groups. 

 

Results show that on comparison between study cases in relation to study parameters, CA-125 level was 

significantly higher in cases as compared with the control (35.06 IU/ml (±19.76) vs. 15.05IU/ml (±9.85), 

P<0.001). Also, serum progesterone level was significantly lower in cases as compared with the control 

(8.02ng/ml (±4.69) vs. 14.91 ng/ml (±7.36), P<0.001) (table 2). 

 

Table (2): CA 125 and Progesterone levels among cases and control. 

 Cases  (60) Control (60) P 

CA_125 (IU/ml) 

Mean (±SD) 
35.06 (±19.76) 15.05 (±9.85) 0.001** 

Progesterone level (ng/ml) 

Mean (±SD) 
8.02 (±4.69) 14.91 (±7.36) 0.001** 

 

Our study showed that there was no significant differences among groups in CRL and GSD but YSD was 

significant higher among cases as shown in table (3) 
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Table (3): Difference in CRL, GSD and YSD between cases and control groups. 

 Group N Mean 
Std. 

Deviation 

t/ Mann 

Whitney 
P 

CRL 
Cases 60 23.81 11.2 

-0.46 0.64 
Controls 51 24.84 12.22 

GSD 
Cases 60 42.12 15.04 

0.38 0.69 
Controls 54 40.96 16.91 

YSD 
Cases 60 6.37 0.52 

2.01 0.05* 
Controls 42 6.13 0.24 

 

Our study showed that CA 125 significantly higher in actual miscarriage with a level 47.9IU/ml between 

those who had actual miscarriage before 13 weeks and 17.4IU/ml between those who continued pregnancy 

after 13 weeks while progesterone showed level 11.1ng/ml between those who aborted before 13 weeks and 

a level of 11.6ng/ml between those who continued as shown in table  (4). 

 

Table (4): Progesterone and CA 125 level among actual miscarriage before 13 weeks and continued 

pregnancy after 13 weeks. 

 

Actual miscarriage 

before 13 weeks 

 (n=30) 

Continued Pregnancy after 

13 weeks 

 (n=90) 

P 

Progesterone level (ng/ml) 

Mean (±SD) 
11.1 (±10.38) 11.6 (±6.19) 0.76 

CA_125 (IU/ml) Mean 

(±SD) 
47.9 (±31.52) 17.4 (±10.67) 0.00** 

Our study showed that GSD and YSD significantly higher in actual miscarriage as the mean was 51.4mm 

and 6.37mm respectively for those who aborted and 38.52mm and 6.11mm respectively for those who 

continued pregnancy as shown in table  (5) 

 

Table (5): P value of CRL, GSD and YSD in actual miscarriage before 13 weeks and continued 

pregnancy after 13 weeks. 

 

Actual miscarriage before 

13 weeks  

 (n=30) 

Continued pregnancy after 13 

weeks 

 (n=90) 

P 

CRL  (mm) Mean 

(±SD) 
27.46 (±16.55) 23.26 (±9.46) 0.10 

GSD  ( mm) Mean 

(±SD) 
51.40 (±18.56) 38.52 (±13.72) 0.00** 

YSD  (mm) Mean  

(±SD) 
6.73 (±0.6) 6.11 (±0.23) 0.00** 

 

DISCUSSION 

This study showed no statistically significant 

differences between the two studied groups as 

regard patient characteristics (maternal age, BMI, 

gestational age, residence and parity). These 

findings running in agreement with those results of 

Dadkhah et al.  (14).  
Our study shows that actual miscarriage was 

significantly higher in threatened miscarriage 

group as in cases it was 21/60 (35%) and in controls 

it was 9/60 (15 %). 

 

 

 

Falco et al.  (15) investigated the relationship 

between sonographic findings and the occurrence 

of abortion between two groups with threatened 

abortion one continued and the other aborted. In 

both fetal cardiac activities was documented upon 

admission. The prevalence of abortion was 23/149  

(15%). 

Oun et al.  (16) compared two groups with 

threatened miscarriage continued and the other 

aborted and reported that 78.2% of the study group 

continued their pregnancy and 21.8 % aborted. 
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In our study found Cases were significantly 

higher regard CA 125 and significantly lower 

regard progesterone level. 

 

Results show that on comparison between 

study cases in relation to study parameters, CA-125 

level was significantly higher in cases as compared 

with the control (35.06 IU/ml (±19.76) vs. 

15.05IU/ml (±9.85), P<0.001). Also, serum 

progesterone level was significantly lower in cases 

as compared with the control (8.02ng/ml (±4.69) 

vs. 14.91 ng/ml (±7.36), P<0.001). 

 

This is running in agreement with Sweed et 

al.  (17) who conducted a study between 120 women 

with threatened abortion (cases) and 60 women 

with nopast or present historyof bleeding in current 

pregnancy (controls). CA125 showed a statistically 

significant difference between the study groups as 

mean was 25.45 versus. 35.1 IU/ml for controls 

versus cases respectively. 

Hamed et al.  (18) conducted a prospective 

study between a group f 80 pregnant women with 

normal cycles before pregnancy 41 of them, were 

primigravida (controls) and 39 with previous 

history of abortion (cases). They reported that 

serum CA125 was higher in the threatened 

miscarriage group as  (mean values were 23.26 

(±2.29) IU/ml) and  (mean values were 19.21 

(±1.37) IU/ml) in the control group and for 

progesterone it showed lower levels in pregnant 

with previous abortion as mean values were  (26.55 

(±1.36) IU/ml) and in primigravida group they 

were  (32.46 (±2.07) IU/ml). 

In our study, there was no significant 

difference between groups regarding GSD 42.13 

(±15.04) for cases and 40.96 (±16.92) for controls 

and CRL23.81  (±11.20) for cases and  (24.85 

(±12.23) for controls but YSD 6.38  (±0.52) for 

cases and 6.13 (±0.24) for controls shows 

difference as cases were significant higher. 

The upper limit of normal yolk sac diameter 

in the early first trimester is approximately 4.5mm 

when measured inner-inner (19), and 6mm when 

measured outer-outer  (20). A large yolk sac is an 

indicator of poor prognosis. Although the causal 

relationship between a large yolk sac and 

pregnancy prognosis is unclear, a number of 

studies have documented a high rate of pregnancy 

failure when the diameter of the yolk sac of 7 mm 
(19). 

A study conducted by Oun et al.  (16) 

compared between two groups with threatened 

abortion one continued and the other aborted. They 

reported that there was no significant difference 

between groups regarding gestational age by 

ultrasound and the crown rum length which agree 

with our study. In contrast to gestational sac 

diameter as there was statistically significant 

increase in who continued pregnancy to those who 

aborted (3.57±0.49 vs. 3.10±0.27 cm respectively) 

 

Oh et al.  (21) measured gestational sac 

diameter during the 4th and 5th weeks of gestation 

from the last menstrual period in 67 women who 

had a total of 102 ultrasound scans. These 

pregnancies were followed until one of two 

outcomes occurred: term gestation (n = 32) or 

spontaneous miscarriage (n = 35). They found that 

the mean diameter of the gestational sac among 

normal pregnancies did not differ significantly 

from that in those that subsequently miscarried (2.6 

mm vs. 2.7 mm).  

In our study shows that Serum CA-125 levels 

were higher in threatened abortion aborted group  

(mean values were 47.9 (±31.52) IU/ml) than 

continued group  (mean value 17.4  (±10.67) 

IU/ml), there was a significant difference between 

each of the threatened abortion aborted and 

continued groups as  (p 0.00). 

These results are running in agreement with 

most studies Ayaty et al.  (22) conducted a 

prospective case study carried out on 50 healthy 

pregnant (group 1) and 50 threatened abortion 

women  (group 2). They compared the levels of 

CA-125 in these groups and followed them to be 

informed of the outcome of pregnancy.  

The mean level of CA-125 in group 1 was 

26.2 ± 3.25 IU/ml and in group 2 was 37.44 ± 2.72 

IU/ml. The mean level of CA-125 in finally aborted 

patients was 58.17±7.25 IU/ml and in normal 

pregnant women, who continued to term, was 

26.61±1.76 IU/ml. The CA-125 level in threatened 

women, whose pregnancy continued and did not 

abort, was 30.89 IU/ml. 

There was statistically significant difference 

between mean serum CA-125 in the patients, 

whose pregnancy was terminated before 20th week 

of gestation, (58.7 ± 7.25IU/ml) and in on-going 

pregnancy group  (26.61 ± 1.76 IU/ml)  (p= 0.000). 

 

In threatened abortion group  (group 2), the 

final mean serum CA-125 level in aborted cases  

(12 cases) was 58.17 ± 7.25 IU/ml and in those with 

on-going pregnancy after 20th weeks of gestation  

(38 cases), was 30.89 ± 2.93 IU/ml Therefore, there 

was a significant difference between these two 

groups as well  (p < 0.01). 

Fiegler et al.  (23) reported that a single serum 

CA-125 level determination is valuable in women 

with imminent abortion presenting with abdominal 

pain, vaginal bleeding or both. Kaminski et al.  (24) 

reported that women with threatening abortion 

revealed higher values of serum CA 125 antigen 
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than those in control groups. The patients who had 

presented the highest values of the antigen later 

miscarried. Schmidt et al.  (25) reported that 

sequential determinations of maternal CA 125 

measurements appear to be a highly sensitive 

prognostic marker in patients with viable 

pregnancy at risk for abortion, while single serum 

measurements of CA 125 in symptomatic first 

trimester pregnant patients failed to discriminate 

spontaneous, missed, threatened abortion, ectopic 

or normal pregnancies. In Ocer et al.  (26) study, the 

prognostic predictive value of maternal serum 

CA125 measurement was investigated in 25 cases 

of threatened abortion and 25 healthy pregnant 

women. In serial measurements the mean serum 

CA125 level of the patients with an unfavourable 

pregnancy outcome was significantly higher than 

that of the patients with a favourable outcome. 

These findings suggest that the maternal serum 

CA125 measurement in threatened abortion can be 

useful to determine the extent of decidual 

destruction which is directly related to the outcome 

of pregnancy. 

 

The results of this study disagreed with 

Mahdi (27). Forty-two pregnant women were 

recruited in this study. Their ages ranged from 16-

33 years old (mean 23 years), gravidity ranged (1 - 

6)  (mean 2.51). Number of previous abortions was 

(0-3) (mean 0.55). All of them were not smoker. 

the measurement of CA-125 showed higher mean 

value for the group that ended with abortion (39.9 

± 15.4 ), in relation to the other group that 

continued pregnancy  (20.03 ± 4.5 ) there was no 

significant difference between two groups in spite 

of its higher level in aborted group and this may 

refer to the little number of the patients included in 

the study. 

In our study also shows the possible role of 

serum progesterone measurement in the prognosis 

of first trimester miscarriage. Serum progesterone 

levels were nearly the same in threatened 

abortionContinued Pregnancy after 13 weeks  

(mean values were 11.6  (±6.19) IU/ml) as actual 

miscarriage before 13 weeks  (mean value 11.1  

(±10.38) IU/ml) according to the statistical 

analysis, there was no significant difference 

between each of the threatened abortion aborted 

and continued groups as  (p=0.756). 

This disagrees with the result of Edwar et al.  (28) 

study of 78 pregnant women presented by vaginal 

bleeding 44 continued till 13th week of pregnancy 

and 34 ended with spontaneous abortion. Serum 

progesterone level was 5.7+10.9 in continuing 

pregnancy and 6.7+4.8 in spontaneous abortion. 

The difference in progesterone level was highly 

significant (p value<0.000). 

The study of biochemical and ultrasonographic 

predictors of outcome in threatened abortion 

presented by Maged et al.  (29) showed a statistically 

significant difference between the study groups 

regarding the level of progesterone 20.4 (±6.78) 

IU/ml in aborted group and 39.6  (±10.86) in 

continuing pregnancy group. 

Hamed et al.  (18) reported that progesterone was 

lower in aborted group 19.51  (±2.66) than in 

continuing pregnancy group 35.29  (±2.16), with 

P=0.004 which is highly significant. 

This disagreement caused as in our study 

progesterone was measured just one time at the 

time of recruitment while its regular measurement 

more than once shows its significance.  

Our study showed that Abortion is associated with 

high parity and was not affected by either maternal 

age 28.40  (±3.38) for Actual miscarriage before 13 

weeks group 26.23  (±3.62) for Continuing 

pregnancy after 13 weeks group, residence or BMI 

28.68  (±2.48)for Actual miscarriage before 13 

weeks group 25.95  (±3.56) for Continuing 

pregnancy after 13 weeks group. 

This agrees with Oun et al.  (16) who reported that 

maternal age was 25.96 (±2.14) in those continued 

pregnancy and 26.75  (±2.98) in those who aborted 

but disagree regarding parity as their study showed 

no significance. 

 

CONCLUSION AND RECOMMENDATIONS 

The use of ultrasound and maternal serum 

CA-125 in the first trimester represent non-

invasive, early and fast methods that can be 

considered as a good predictor for the outcome of 

pregnancy in cases with threatened abortion. 
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