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Abstract: Objective: To determine which variables obtained by Doppler ultrasound are associated with the outcome of 

patients with threatened abortion. Study design: We carried out a cross-sectional study. The patient population included 

patients with pregnancy less than 20 weeks, who were hospitalized with the diagnosis of threatened abortion. Results: We 

followed the outcome of 223 patients and found 32 patients (14.3%) who aborted and 191 patients (85.7%) who did not abort. 

The fetal heart rate for the group who aborted was significantly lower than the group who did not abort (143 ± 2.9 vs. 154 ± 

3.6 beats per minute, respectively), p = 0.002; the resistance index of uterine artery was higher (0.79 ± 0.07 vs. 0.76 ± 0.09, 

respectively), p = 0.018; and the resistance index of trophoblastic flow was higher (0.55 ± 0.04 vs. 0.50 ± 0.06, respectively), 

p = 0.041. The resistance index of umbilical artery and corpus luteum were not statistically different. Conclusion: Alterations 

of fetal heart rate, resistance index of uterine artery and trophoblastic flow are associated with adverse outcome in women 

with threatened abortion. 
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1. Introduction 

The clinical features of threatened abortion are vaginal 

bleeding before 20 weeks of gestation, accompanied by 

cramping pain, and sometimes without changes of the cervix 

[1]. 

Other than clinical symptoms, ultrasound examination is 

an important auxiliary procedure for diagnosis of abortion. 

The sonographic findings using conventional ultrasound 

have been assessed and are considered to have a prognostic 

value that interacts with other clinical and maternal factors 

analyzed [2,3]. Some parameters obtained using conven-

tional ultrasound considered as prognostic factors are: the 

morphological characteristics of the yolk sac, adequate vi-

sualization of the embryo by transvaginal technique, 

changes in fetal heart rate and macroscopic lesions of the 

placenta [3,4]. 

The introduction of Doppler ultrasound in obstetrics has 

allowed evaluating hemodynamic characteristics from the 

first trimester of pregnancy. For example, Kurjak et al., [5], 

in one of the first studies using transvaginal pulsed-wave 

Doppler ultrasound in early pregnancies, identified the ute-

rine arteries in 100% of the patients. 

The flow in the peritrophoblastic area was visualized in 

94% women; blood flow in the umbilical artery and fetal 

aorta was detected since seventh week; and the flow blood of 

the corpus luteum was identified in 75% patients. 

The measures obtained by Doppler ultrasonography that 

may have prognostic value to the evolution of pregnancy 

include uteroplacental blood flow, also known as trophob-

lastic flow. Jaffe et al. reported that abnor-

mal Doppler findings were associated with a significantly 

higher prevalence of complicated pregnancies, among 

women with abnormal Doppler findings, 43% ended in 

miscarriage, whereas among women with normal findings 

only 1.4% of women miscarried [6]. 

In a study by Alcázar et al. [7] assessment of the flow of 

the corpus luteum showed differences in patients with nor-

mal pregnancies compared to patients with abortion. A 

higher mean resistance index was observed in women with 
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abortion than in control group. Recently, El-Mashad et al. [8] 

reported that the abnormal resistance of uterine artery may 

be useful to predict recurrent fetal loss. However, Pellizzari 

et al. [9] did not find differences in Doppler velocimetry of 

the uterine arteries in women with normal and pathological 

pregnancy. 

There remains controversy as to whether Doppler ultra-

sound assessment is useful in predicting outcomes of women 

with threatened abortion. The aim of this study was to de-

termine which blood flow measurements are associated with 

poor outcome in these women. 

2. Methods 

A cross-sectional study was conducted at the Hospital of 

Obstetrics and Gynecology at the Mexican Institute of So-

cial Security in Leon, Mexico. Recruitment was carried out 

from patients who were hospitalized with the diagnosis of 

threatened abortion. The study protocol was approved by the 

ethics and research committee of the local institutional re-

view board, and the women who agreed to participate in the 

study completed a written informed consent form. 

By a sampling of consecutive cases, we included patients 

who presented to our hospital between 5 to 20 weeks of 

pregnancy and were diagnosed with threatened abortion. 

The patients were recruited according to the following cri-

teria: 

Inclusion criteria: patients with pregnancy between 5 to 

20 weeks of gestation, who were diagnosed with threatened 

abortion according to the institutional standards of our hos-

pital. 

Exclusion criteria: patients with multiple pregnancies, 

molar pregnancy, ectopic pregnancy, amenorrhea with dif-

ferent etiologies of pregnancy, maternal history of systemic 

diseases and uterine anatomic abnormalities. 

Elimination criteria: patients who did not have their out-

come data through week 20 of gestation due to relocation. 

We evaluated both socio-demographic variables and 

clinical features of our population. The socio-demographic 

variables registered included: maternal age, defined as 

completed years at the time of delivery; education level, 

registered as the number of completed years of school; in-

come, registered in U.S.A. dollars; previous pregnancies, 

including abortions, and gestational weeks at the moment of 

ultrasound assessment. Also clinical factors such as medical 

conditions and obstetric complications were included such 

as the presence of pelvic pain, vaginal bleeding and cervical 

features (closed or dilated). These parameters were coded as 

1 when present and 0 when absent. 

Afterward, a transvaginal ultrasound examination was 

carried out with a high color Doppler resolution transvaginal 

ultrasound, using standard techniques. Hewlett Packard M2 

410B, serial number US99601963; option number ABM 

H24 (Andover, Massachusetts); equipped with a 5-MHz 

transvaginal probe. The high pass filter was set at 100 Hz 

and the spatial peak temporal average was 80 mW/cm2 

(according to the limits of security recommended by the 

American Food and Drug Administration for use in fetal 

medicine). The color Doppler application was used only to 

localize the vessels, but the measurement of all parameters 

were calculated based on velocities obtained by pulsed-wave 

Doppler. 

The ultrasonographic assessment was performed with the 

patient in the decubitus position to avoid supine hypotension; 

the patient was not in labor and it was performed a prior 

measurement of blood pressure in order just to confirm 

normal values of this vital sign. 

A two-dimensional, B-mode scan was first performed to 

evaluate the state of the pregnancy and to determine the true 

gestational age by measuring the fetal crown–rump length, 

in women with first trimester pregnancy; and fetal biparietal 

diameter and femoral length were measured in women at 13 

to 20 weeks of gestation. Flow velocity waveforms were 

measured and results were analyzed by calculating the re-

sistance index (RI). This evaluation was obtained from the 

umbilical cord; the systolic velocity of the wave-forms and 

the diastolic velocity of the wave-forms were determined; 

the resistance index resulted from the following formula: 

RI= S-D/S; where RI is the resistance index, S corresponded 

to the systolic velocity and D corresponded to the diastolic 

velocity [10]. 

The Doppler ultrasound variables that were measured in-

cluded: fetal heart rate (FHR), with normal values ranging 

from 90 to 160 beats per minute [4]; RI of uterine arteries, 

with normal range considered at a resistance index value 

lower than 0.55 [11]; RI of the trophoblastic or implantation 

flow, with normal considered at a RI value lower than 0.55 

[6]; RI of the corpus luteum, considering as normal values a 

RI lower than 0.64 [12]; and RI of the umbilical artery, with 

normal value considered at a RI value under 0.58 [13]. In 

order to eliminate interobserver variability, Doppler ex-

aminations were performed by one physician (GRG), and 

repeated measurements were performed in 10% of patients 

to determine the intraobserver concordance coefficient, 

which must be over 89% [14]. 

After the ultrasound assessment, the patient continued 

with the recommendations by the assigned physician and the 

outcome was documented until 20 weeks of gestation. 

Statistical analysis 

Data were analyzed using descriptive statistical analysis, 

which included arithmetic mean, standard error (SE) and 

percentages values of the categorical data. The groups were 

compared using the Chi-square analysis or Fisher Exact’ test 

for categorical variables; and Student t test or 

Mann-Whitney U test for continuous variables as appropri-

ate depending on their normal distribution. The alpha value 

was set at 0.05. 

3. Results 

234 patients were recruited with threatened abortion, 11 

of them were eliminated because they had not completed the 

evolution to 20 weeks of gestation, resulting in 223 (95.2%) 

patients in the final sample. 
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The mean gestational age in which the ultrasound ex-

amination was performed was 9.36 ± 0.3 (range 5-18 weeks). 

The follow-up to the twentieth week was carried out by 

noting the date on which they were contacted. It was found 

that of the 223 patients affected by threatened abortion 32 

(14.3%) aborted, and 191 women (85.7%) continued their 

pregnancy to full term. 

Table 1, shows the demographic characteristics of the 

patient population utilized in this study. The mean age of the 

women who aborted was 26.5 ± 1.0, and 25.5 ± 1.4 years for 

the group who did not abort, p = 0.843; the average years of 

schooling were 8.7 ± 0.5 and 9.2 ± 0.2, respectively, p = 

0.486; and average family monthly income were 388.1 and 

367.1 dollars, respectively, p = 0.633. There were no statis-

tical differences between the groups in clinical variables as 

noted in Table 1. 

Table 1. Socio-demographic and clinical variables in both groups. 

Variable 

Women with  

abortion 

 (n = 32) 

Women  

without abortion 

 (n = 191) 

P 

Maternal age 26.5 ± 1.0 25.5 ±1.4 0.843 

Scholarship (years) 8.7 ± 0.5 9.2 ± 0.2 0.486 

Income (dollars) 388.1 367.1 0.633 

Number of pregnancies 2.8 2.6 0.552 

Abortions previous 5 (15) 53 (27.7) 0.358 

Vaginal bleeding 30 (93) 141 (73.8) 0.464 

Pelvic pain 24 (75) 128 (67) 0.812 

Closed cérvix 30 (93) 183 (95) 0.958 

Mean ± SE; n (%). 

The ultrasound Doppler measurements are described in 

table 2, the average fetal heart rate in the group who ab-

orted was 143 ± 2.9 beats per minute and in the group who 

did not abort was 154 ± 3.6, p = 0.002; the mean uterine 

artery resistance index was 0.79 ± 0.07 and 0.76 ± 0.09, 

respectively, p = 0.018; the mean trophoblastic flow resis-

tance index was 0.55 ± 0.04 and 0.50 ± 0.06, respectively, p 

= 0.041; the other Doppler measurements did not have sta-

tistical difference. 

Table 2. Ultrasound Doppler wave-form measurements in both groups. 

Variable 

Women  

with  

abortion  

(n = 32) 

Women without

abortion 

 (n = 191) 

P     

FHR 143±2.9 154±3.6 0.002     

Corpus luteum RI 0.58±0.06 0.61±0.04 0.325     

Umbilical artery RI 0.89±0.05 0.90±0.08 0.543     

Uterine artery RI 0.79±0.07 0.76±0.09 0.018     

Trophoblastic flow RI 0.55±0.04 0.50±0.06 0.041     

FHR: Fetal heart rate; RI: Resistance index. 

4. Discussion 

Threatened abortion is a common complication during 

pregnancy. It has been reported that it affects up to 15-20% 

of patients, and the risk of ending in abortion is multiplied 

2.6 times [1]. In the present study, from all patients that were 

attended to in our hospital with threatened abortion, 14.3 % 

ended in abortion. 

The maternal mean age was similar in both groups, this 

contrast with some studies that have shown an increase risk 

of abortion occurrence with increased age [3]. By studying 

the socio-demographic variables we found no significant 

differences. For example, scholarship ranged from eight to 

nine years and the family monthly income varied from 367 

to 388 dollars. 

Similarly none of the obstetric and gynecological ante-

cedents were statistically significant, for example the num-

ber of pregnancies ranged from 2.6 to 2.8 and the number of 

previous abortions varied from 15% to 27.7%. 

Regarding the clinical variables as presence of pain and 

bleeding or cervical features (closed or dilated), we found no 

significant difference. The absence of this difference sup-

ports the fact that in some cases of abortion, the bleeding is 

not a prognostic factor, as it has been classically considered 

[1]. Moreover, recently it has been reported that the detec-

tion rate of miscarriage in screening by ultrasound findings 

was 85.7% and by vaginal bleeding was only 45% [3]. 

Of the ultrasound variables obtained by measure of the 

fetal heart rate (FHR) and Doppler velocimetry, we found 

one patient with a FHR below 100 beats per minute, who 

later had an abortion. Most authors who have analyzed the 

FHR observed that bradycardia is associated with an in-

creased risk of spontaneous abortion. For example, Benson 

et al. [4] demonstrated a poor outcome in patients with FHR 

less than 90 beats per minute. More recent, Hame-

la-Olkowska et al. [15] evaluated the embryonic and fetal 

heart rates with similar results. In our study we also found a 

significantly lower fetal heart rate in patients who aborted. 

We consider that the FHR should be evaluated as soon as 

possible in all pregnancies, because regardless of the pres-

ence of symptoms in the patient, is a consistent variable in 

the outcome of the pregnancy. 

We did not find differences in the resistance index of the 

corpus luteum or the resistance index of the umbilical artery 

in women who aborted and those who did not. This result is 

similar as reported by Alcazar et al. [7], who found no dif-

ference in the vessels of the corpus luteum in women with 

threatened abortion as compared with the control group; so 

both findings support the fact that measurements of these 

vessels have no utility in women with threatened abortion. 

On the other hand, the usefulness of the evaluation of the 

uterine artery with Doppler ultrasound in pregnancy has 

been widely addressed. We now know that their alterations 

are useful in the diagnosis of preeclampsia, intrauterine 

growth restriction and other pregnancy morbidities [16]. In 

the women studied, the measurement of RI of uterine artery 

was altered, and had statistical significance for adverse 

pregnancy outcomes; it also was found mostly higher in 

patients who suffered abortion, similar to that reported by 
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Cooley et al [16]. Moreover, in another study Iacovella et al. 

[17], reported that altered measurement of 

the uterine artery evaluated by Doppler ultrasound at first 

trimester was associated with late stillbirth after 34 weeks of 

gestation. 

In contrast to our results, Pellizzari et al. [9] found no 

statistical significance of this variable, by comparing the 

values in patients with normal pregnancies and those com-

plicated by uterine bleeding. These results may be due to the 

small sample size and that they only included patients in the 

first trimester. It is likely that the vascular disorders due to 

abnormal placentation are present from the beginning of 

pregnancy, but these are only detected by Doppler up to the 

second trimester. While the authors found no clinical utility, 

they concluded that color Doppler sonography plays an 

important role in the understanding of the different patho-

physiological aspects of the uteroplacental circulation [9]. 

Although Alcázar et al. [18] found no significant differ-

ence in the uteroplacental circulation in patients with 

threatened abortion; in our study we found that the mea-

surement of resistance index of trophoblastic or uteropla-

cental flow was statistically significant being a consistent 

Doppler variable that might be predictor of adverse outcome. 

Altered trophoblastic flow is due to inadequate trophoblastic 

invasion of spiral arteries in the decidua; sonographic and 

morphological studies of early abortions have shown an 

abnormal blood flow in the uteroplacental circulation in 

women who suffer an abortion [19]. This agrees with our 

Doppler ultrasound assessment, with the finding of a rise in 

the level of the resistance index of trophoblastic flow, in the 

group who had an abortion compared with those with nor-

mal development at 20 weeks of gestation; these findings are 

similar to those reported previously by Jaffe and his group of 

researchers [6]. 

In a recent study Yazawa et al. [20], reported a higher in-

cidence of uterine vascular malformations, in particular in 

the patients after abortion, and they recommend performing 

follow-up analysis using Doppler ultrasonography. Similarly, 

we suggest carrying out this procedure for patients with 

threatened abortion. This will guide us on the likely prog-

nosis and outcome of pregnancy; and when necessary we 

will be able to inform patients of the higher risk of abortion 

occurrence. 

5. Conclusion 

Altered fetal heart rate, resistance index of uterine artery 

and trophoblastic flow, assessed with Doppler ultrasono-

graphy, are associated with adverse outcome in women with 

threatened abortion. 
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