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ABSTRACT 

Background: Early pregnancy loss is a challenging health problem and the prediction of exposed females is mandatory to 
permit early intervention and prevention.   

Aim of the work: To assess utility of ultrasound in detection of threatened abortion in early pregnancy. 

Patients and Methods: One-hundred females with history of threatened abortion were included. A written consent was obtained 
from each participant. Patients were divided into two groups: Group [I]: 85 Cases who continued their pregnancy. 
Group [II]: 15 Cases ended by abortion. All females were submitted to: detailed history, clinical examination 
[General and abdominal] and investigations in the form of ultrasound. Data were collected and statistically analyze. 

Results: 15% of studied females had early miscarriage. There was a significant relation between occurrence of abortion and 
gestational age as abortion was more frequent with reduced gestational age. In addition, high parity [P1-2] was 
significantly associated with abortion. Also, current abortion associated with abortion in previous pregnancy, sub-
chorionic hematoma, irregular wall of gestational sac and low fetal heart rate. The best cutoff of fetal heart rate is 
100 beat/minute. The sensitivity of fetal heart rate in prediction of abortion was 67.1%, specificity was 80.0%, PPV 
was 95.0%, NPV was 30.0% and overall accuracy was 69%. 

Conclusion: The sonographic findings have a prognostic value that interacts with other clinical and maternal factors analyzed. 
Some parameters considered as prognostic factors and include irregular wall of gestational sac, perigestational 
hemorrhage and embryonic bradycardia.  
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INTRODUCTION 

Loss of pregnancy is a stressful condition for 
both the physician and patient. Not all pregnancies 
ended with live birth of an infant and most of 
conception losses are not diagnosed. Threatened 
miscarriage was recognized as any bleeding in the 
first half of pregnancy. It was reported in 20–25% of 
all pregnancies. Thus, it considered a common 
complication of pregnancy[1]. 

Ultrasound has had its profound influence on 
the practice of medicine, either in obstetrics or in 
gynecology. The invention of transvaginal ultrasound 
has markedly enhanced the assessment of early 
pregnancy in cases of threatened abortion. The rate 
of fetal loos is about 15% in females with threatened 
abortion and a living baby in first trimester[2].  

Hanchate[3] assessed utility of ultrasound in 
detection of threatened abortion. They concluded 
that ultrasonography is useful in detection of 
pregnancy complication. The use of color Doppler is 
beneficial in assessing abnormalities. Ultrasound 
checkup has become the “gold standard” in 
assessment and follow-up of pregnancy and the 
development of complications in early pregnancy. 
Ultrasonographic findings such as irregular wall of 
gestational sac, low fetal heart rate [intrauterine 
bradycardia], perigestational hematoma etc. are 
indicative of threatened abortion. It has helped in 
managing the patients. 

AIM OF THE WORK 

The aim of the present study is to assess utility 
of ultrasound in detection of threatened abortion in 
early pregnancy. 

PATIENTS AND METHODS 

This a prospective, cross sectional study, which 
included one hundred pregnant women with history 
of threatened abortion [vaginal bleeding with or 
without pain and sonographic seen gestational sac 
with pulsating fetal pole] recruited from Obstetrics 
and Gynecology Clinic, Al-Azhar University 
[Damietta[. The study duration extended between 
January and August 2019.  After explanation of the 
nature of the study, a verbal and written consent was 
obtained from each participant before participation 
and the study was approved by the institutional 
review board of Damietta Faculty of Medicine, Al-
Azhar University. 

The inclusion criteria were: 1] Pregnant women 
with threatened abortion, and 2] age ranged from 20 
to 35 years. On the other side, exclusion criteria 
were: 1] All cases of recurrent spontaneous 
miscarriage were excluded; 2] Patients with multiple 
pregnancies, molar pregnancy, ectopic pregnancy; 
3] Missed or incomplete abortion; 4] Maternal history 
of systemic diseases that are known to increase risk 
of abortion such as systemic lupus erythematosus; 
and 5] Maternal history of uterine anatomic 
abnormalities. 

Patients in the study were divided into two 
groups: Group [I]: 85 Cases with continued 
pregnancy [without abortion].  Group [II]: 15 Cases 
ended by abortion.  

After selection, counseling, explaining the 
procedure to all participants, and obtaining a written 
consent to participate in the study; all participants 
were submitted to: detailed history [personal, 
menstrual, obstetrics, past and family history], 
clinical examination [General and abdominal] and 
investigations in the form of ultrasound.     

Ultrasonography: ultrasound scan was 
performed using a Voluson 730Pro machine [GE, 
Milan, Italy] equipped with a multifrequency volume 
endovaginal probe. Patients were scanned at two-
week intervals from 6 to 20 weeks. Ultrasound 
assessment with 5- 8 MHz transducer included: 
normal Fetal Heart Rate [FHR] ranged between 90 
and 160 beats per minute[4]; Number of fetuses; 
Gestational age [calculated from the crown-rump 
length together with the gestational sac diameter at 
the first examination]; Cardiac activity, placental 
separation or hematoma if present; with the 
transvaginal probe placed close to the uterus, with 
particularly no intervening bowel and bladder was 
empty. The vaginal probe was covered with an 
examining glove containing a small amount of gel. 
The gel ensured good contact between the 
transducer and the covering glove. Care was exerted 
to avoid trapping of any air bubbles, which might 
have created unwanted artifacts on the screen. 
Cross infection was prevented by the usage of probe 
cover and disinfectants. Transvaginal probe was 
introduced into the vagina and positioned in the 
anterior fornix, and the internal & external cervical os 
are identified. 

Statistical analysis of data: The data was 
analyzed by statistical package for social sciences 
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[SPSS] version 19 [SPSS Inc, Chicago, USA]. 
Categorical data expressed as frequency and 
percent, while quantitative data expressed as mean 
± standard deviation [SD], minimum and maximum. 
Student “t” test or Chi squares tests used for 
comparison between two groups [quantitative and 
qualitative respectively]. p value ≤0.05 were 
considered significant.  

RESULTS 

The present prospective study included 100 
women within the reproductive age; 85 of them 
continued pregnancy and 15 of them ended by 
abortion. In the present study, age ranged from 20 to 
35 years with a mean of 27.5 ± 4 years, gestational 
sac 10±1.5, duration from last pregnancy till current 
pregnancy 4.56±0.78 years, and fetal heart rate 
120±26.5 bpm [Table 1]. Results of the present work 
revealed that, there was a significant relation 

between occurrence of abortion and gestational age 
[p < 0.05] as abortion was more frequent with 
reduced gestational age.  In addition, high parity [P1-
2] was significantly associated with abortion. Also, 
current abortion also associated with abortion of 
previous pregnancy, sub-chorionic hematoma, 
irregular wall of gestational sac and low fetal heart 
rate. On the other side, maternal age, previous 
abortion, pelvic pain, duration between last 
pregnancy till current pregnancy were not associated 
with current abortion [Table 2]. No significant 
correlation was found between fetal heart rate and 
gestational age [r= -0.15].   

Regarding fetal heart rate, the best cutoff is 
100. The sensitivity of FHR in prediction of abortion 
was 67.1%, specificity was 80.0%, PPV was 95.0%, 
NPV was 30.0% and overall accuracy was 69% 
[Table 3].  

 

Table [1]: Descriptive data of studied females 
 Statistics [n = 100] 

Age [years] 27.5 ± 4; 20 - 35 

Gestational age at inclusion  10 ± 1.5; 5 - 14 

Parity [P0, P1-2, P3-4] 10, 52, 38 

Previous abortions [0, 1, 2]  62, 23, 15 

Duration from last pregnancy till current pregnancy/years 4.56±0.78; 1.5-8 

Last pregnancy fate  Delivery  87[87%] 

Abortion  3[3.0%] 

Primigravida  10 [10.0%] 

Gestational sac wall  Regular  49[49%] 

Irregular  51[51%] 

Pelvic pain 85 [85%] 

FHR 120 ± 26.5; 70-155 

Pregnancy outcome  No abortion  85 [85%] 

Abortion  15 [15%] 

Table [2]: Relation between maternal age and gestational age and occurrence of abortion 

 No abortion [n =85] Abortion [n = 15] Test  P 

Maternal age [years]  27.5±5 26.5±2.5 0.5 0.4[NS] 

Gestational age  10 ± 1.5 9 ± 0.5 2.99 0.04[S] 

Parity  

P0 10[11.8%] 0[0.0%] 

16.29 <0.001 P1-2 37[43.53%] 15[100.0%] 

P3-4 38[44.7%] 0[0.0%] 

Previous abortion  

None  50[58.8%] 12[80.0%] 

5.27 0.07[NS] Once  23[27.1%] 0[0.0%] 

Twice  12[14.1%] 3[20.0%] 

Pelvic pain  70[82.4%] 15[100.0%] 3.11 0.08[NS] 

Duration from last pregnancy  3.99±0.28 4.12±0.20 1.72 0.09[NS] 

Outcome of last  
pregnancy  

Delivery  74[87.1%] 13[86.7%] 

8.01 0.02[S] Abortion  1[1.2%] 2[13.3%] 

Primigravida  10[11.8%] 0[0.0%] 

Sub-chorionic hematoma 3[3.53%] 3[20.0%] 6.13 0.013[S] 

Wall of gestational sac 
Irregular  38[44.7%] 13[86.7%] 

8.98 0.003[S] 
Regular  47[55.3%] 2[13.3%] 

FHR 124 ± 25 101.5±34.5 2.5 0.003[S] 

FHR: Fetal heart rate 
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Table [3]: Role of FHR in prediction of occurrence of abortion 

 Abortion  No abortion  

n %  n %  

FHR <100 57  67.1% 3  20.0% 

> 100 28  32.9% 12  80.0% 

Sensitivity  67.1% 

Specificity  80.0% 

PPV 95.0% 

NPV 30.0% 

Overall accuracy  69.0% 

FHR: fetal heart rate; PPV: positive predictive value, NPV: negative predictive value.  

DISUCSSION 

In our study, 15% ended in abortion, which 
increased in early than late gestational age. 
Cunningham et al.[5] reported that, up to 15% of 
pregnancies could end with miscarriage; and about 
fourth of females experience abortion in their lifetime, 
and about 80.0% of miscarriages occurs early in 
pregnancy [in the first trimester] and the rate 
decreased with advancement of gestational age.  

Results of the present work are in accordance 
with Salim et al.[6] who reported that, earl 
miscarriage is linked to decreased gestational age.  

Abortion of the current pregnancy is associated 
with higher abortions in last pregnancy [13.3% vs 
1.2%]. Bhattacharya and Bhattacharya[7] found a 
higher risk of abortion and complicated pregnancy 
among females with one prior miscarriage. 
Gunnarsdottir et al.[8] confirmed that females with a 
history of more than two abortions were exposed to 
an increased risk of complicated pregnancy. In 
addition, Benton et al.[9] explained higher rate of 
complicated pregnancies to placental dysfunction 
caused by placental ischemia due to implantation 
insufficiency during the first trimester with 
consequent abortion.  

In accordance with results of the present work, 
Hamela-Olkowska et al.[10] reported increased 
pelvic pain in patients with abortion when compared 
to those without abortion [74 vs 16 patients 
respectively]. Hanchate[3] assessed usage of 
ultrasound in prediction of threatened abortion. They 
revealed that, maternal age was not associated with 
abortion, and pelvic pain was incrased with abortion. 
However, the difference was statistically non-
significant.  

In our study, there was statistically significant 
relation between occurrence of abortion and fetal 
heart rate, where reduced heart rate was associated  

 

with increased abortion. These results are in 
agreement with Doubilet and Benson[11]. 
Comparable results were reported by Hamela-
Olkowska et al.[10] who concluded that the mean 
embryonic heart rates during the 6th–7th week of 
pregnancy are lower when compared with the other 
gestational ages. Oztekin[12] concluded that a heart 
rate lower than 100 bpm will indicate a poor 
prognosis irrespective of gestational age. Al 
Mohamady et al.[13] found that the mean FHR was 
156.9 ± 20 bpm for the continued group and 122 ± 9 
for the aborted group, with statistically significant 
difference [P<0.001]. Furthermore, Hanchate[3] 
showed that group I [Aborted] had mean fetal heart 
79.2 beats/min whereas group II [continued] had 
125.2 beats/ min. The difference was statistically 
significant. Romero-Gutiérrez et al.[14] determined 
which blood flow measurements are associated with 
poor outcome in these women. They concluded that 
altered fetal heart rate, assessed with Doppler 
ultrasonography, are associated with adverse 
outcome in women with threatened abortion. 

Our study showed that there is a significant 
difference between the 2 groups in the incidence of 
subchorionic hematoma [SCH] as 3.53% in the 
cases without abortion and 20% in cases with 
abortion. Benavides-Reyes et al.[15] reported 
increased rate of abortion with SCH and concluded 
that, there is an association between SCH volume 
and abortion in first trimester. Saraswat et al.[16] 
reported that, SCH usually arises from the placenta. 
The mechanisms explaining associated co-
morbidities may rely on the interference between the 
chorionic membrane and the uterine wall  

Regarding fetal heart rate, the best cutoff is 100 
with sensitivity of 67.1% and specificity of 80%. 
Abdel Wahab et al.[17] could not find any cutoff 
values that could predict the occurrence of 
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miscarriage. This may be attributed to small sample 
size and short period of follow up. 

In the present study, there were statistical 
significance association between gestational sacs 
wall and abortion incidence, and high prevalence of 
abortion with irregular sacs wall. Berdahl et al.[18] 
reported that, abnormal sonographic appearance of 
sac is linked to poor outcome of gestation; therefore, 
the sonographic data about the sac could be used in 
prediction of pregnancy outcome [if pregnancy will 
end up in abortion]. Thus, it has been suggested that 
abnormal manifestations [e.g., large size, 
asymmetrical shape, and the presence of echogenic 
material [e.g., calcification] within the yolk sac, may 
indicate an increased risk of spontaneous abortion.  

Tan et al.[19] [2011] reported that 17% of 
gestations [31 of 183] had sacs with an abnormal 
shape of the wall. Sacs with an abnormal [bizarre] 
shape of the wall were recognized in 21.8% of the 6-
week-old gestations [17 of 78], 18.2% of the 7-week-
old gestations [12 of 66], and 5.1% of the 8-week-old 
gestations [2 of 39]. There was a tendency of 
decreased irregular sacs rate with advancement of 
gestational age. However, the difference was not 
statistically significant. Spontaneous miscarriage 
recognized in 6 of the 183 [3.3%]. Four of the 
gestations ended by spontaneous abortion were 6 
weeks old, one was 7 weeks and one was 8 weeks 
old. An irregular shape of the sac was recognized in 
only one of 6 pregnancies that had spontaneous 
abortion, which was 6 weeks old at the time of 
abortion. Additionally, the rates of spontaneous 
miscarriages were found to be statistically 
comparable for pregnancies with regular and 
irregular sac shapes. 

Abdel Wahab et al.[17] concluded that the 
existence of good uterine blood supply is a vital 
requirement for  implantation to be successful and for 
continuation of pregnancy. This was confirmed by 
high resistance of uterine artery blood flow and 
decreased endometrial blood flow in recurrent 
abortions and patients with unexplained recurrent 
pregnancy loss [RPL] may have aberrations in the 
uterine and endometrial blood supply. 

Hanchate[3] concluded that ultrasonography is 
useful in detection of pregnancy complication. The 
use of color Doppler is beneficial in assessing 
abnormalities. Ultrasound examination is considered 
the “gold standard” in follow-up of early pregnancy 

and its outcome. Findings such as the irregular wall 
of the sac, reduced fetal heart rate [bradycardia], 
perigestational hemorrhage etc. are suggestive of 
threatened miscarriage. It has helped in the 
management of patients.  

Also, Bhoil et al.[20] concluded that,  color 
doppler of spiral artery is a useful indicator in 
prediction of threatened abortion. 

In conclusion, the sonographic data of 
traditional ultrasound have been evaluated and 
these have a prognostic value, besides other clinical 
and maternal factors. Some other variables obtained 
by conventional ultrasound could be considered as 
prognostic factors [irregular wall of gestational sac, 
perigestational hemorrhage, embryonic bradycardia 
etc]. 
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