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Özet: Gebelerde tromboprofilaktik ilaç kullan›m›n›n
fetüs ve uterus kan ak›fl dinamiklerine etkisi
Amaç: Gebelikleri süresince çeflitli nedenlerle profilaktik dozda
antikoagülasyon bafllanan olgular›n fetal ve uterin kan dolafl›mla-
r›ndaki olas› etkileri tan›mlamak. 
Yöntem: Prospektif yap›lan bu tek merkezli çal›flmada antikoagü-
lan (düflük molekül a¤›rl›kl› heparin-DMAH ve/veya asetilsalisilik
asit-ASA) kullanan, ikinci ve üçüncü trimesterdeki gebelerde; um-
bilikal arter (UmA), orta serebral arter (MCA) ve uterin arter
(UtA) kan ak›fl parametreleri Doppler ultrasonografi ile de¤erlen-
dirildi. Antikoagülan kullanmayan ve benzer yafl ve gestasyonel
haftadaki gebeler ise kontrol grubu olarak seçildi. ‹ki grup klinik,
demografik ve Doppler bulgular› aç›s›ndan “ba¤›ms›z grup t testi”
ve “Mann–Whitney U testi” ile karfl›laflt›r›ld›. Alt grup analizinde,
sadece DMAH ve DMAH ile beraber ASA kullananlar kontrol
grubu ile karfl›laflt›r›ld›lar. 
Bulgular: Çal›flmaya toplam 63 olgu dahil edildi. Antikoagülan
kullanan 36 (%57.1) gebe ile herhangi bir antikoagülan kullanma-
yan 27 (%42.9) gebenin kötü obstetrik özgeçmifl varl›¤› d›fl›ndaki
(p<0.001) demografik ve klinik verilerinin karfl›laflt›r›lmas›nda ista-
tistiksel aç›dan anlaml› bir fark bulunmad›. Çal›fl›lan damarlardaki
Doppler verileri aç›s›ndan da iki grup aras›nda fark izlenmedi
(p>0.005). Ancak trimester ay›r›m› yap›ld›¤›nda antikoagülan gru-
bunun 3. trimester MCA PSV de¤erlerinin kontrol grubundan an-
laml› derecede farkl› oldu¤u izlendi (p=0.037). Antikoagülan alt
grup analizinde ise DMAH ve ASA’n›n birlikte kullan›m›n›n MCA
PSV de¤erlerinde anlaml› de¤iflime neden oldu¤u bulundu
(p=0.006). 
Sonuç: Gebelikte DMAH veya ASA kullan›m›n›n umbilikal, fetal
orta serebral arter ve uterin arter ak›fl dinamiklerinde Doppler ile
izlenebilir anlaml› bir de¤iflikli¤e yol açmad›¤› izlendi. Ancak her
iki antikoagülan›n birden kullan›m›n›n, gebeli¤in 3. trimesterinde
MCA üzerinde daha fark edilebilir bir etki gösterebilece¤i düflü-
nüldü.

Anahtar sözcükler: Antikoagülan, gebelik, Doppler, umbilikal ar-
ter, uterin arter, orta serebral arter.
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Abstract

Objective: To define potential effects of anticoagulants at prophy-
lactic doses due to various reasons during pregnancy on the blood
flow of fetus and uterus. 
Methods: In this prospective monocenter study, blood flow param-
eters of umbilical artery (UmA), middle cerebral artery (MCA) and
uterine artery (UtA) of pregnant women, who were at second and
third trimesters and were using anticoagulants (low-molecular-
weight heparin-LMWH and/or acetylsalicylic acid-ASA), were eval-
uated by Doppler ultrasonography. The pregnant women who were
at similar ages and weeks of gestation and not using anticoagulants
were selected as the control group. Two groups were compared by
“independent samples t-test” and “Mann–Whitney U test” in terms
of clinical, demographic and Doppler findings. In the sub-group
analysis, only the cases using LMWH and LMWH+ASA were com-
pared to the control group. 
Results: A total of 63 cases were included in the study. No statistical-
ly significant difference was found in the comparison of demograph-
ic and clinical data of 36 (57.1%) pregnant women using anticoagu-
lant and 27 (42.9%) pregnant women not using any anticoagulant
except the presence of poor obstetric history (p<0.001). There was no
difference between two groups in terms of Doppler data on the arter-
ies studied (p>0.005). However, when the groups were compared in
terms of their trimester period, it was found that 3rd trimester MCA
PSV values of anticoagulant group was significantly different than of
the control group (p=0.037). It was found in the anticoagulant sub-
group analysis that the concomitant use of LMWH and ASA caused
a significant change in MCA PSV values (p=0.006). 
Conclusion: We found that the use of LMWH or ASA during
pregnancy did not cause any significant change which can be seen by
Doppler in the hemodynamics of umbilical artery, fetal middle cere-
bral artery and uterine artery. However, we considered that the con-
comitant use of both anticoagulants has a more distinguishable effect
on MCA value during 3rd trimester of pregnancy. 

Keywords: Anticoagulant, pregnancy, Doppler, umbilical artery,
uterine artery, middle cerebral artery.



Volume 26 | Issue 3 | December 2018

The impact of using thromboprophylactic medication by pregnant women on the hemodynamics of fetus and uterus

149

Introduction
Thromboprophylaxis during pregnancy usually aims
one of two major goals: Maternal thromboembolism
prophylaxis and preventing poor obstetric outcomes.
The potential roles of coagulative changes in maternal-
fetal combination and congenital thrombophilia on
recurrent first trimester miscarriages, second-third
trimester fetal deaths, ablatio placentae and even
intrauterine growth retardation have been investigated
frequently.[1] By the recommendations published by dif-
ferent professional societies and organizations on this
popular topic, it has been aimed to prevent anticoagu-
lant use during pregnancy through incorrect and/or
missing indications.[2,3]

The usage areas of Doppler ultrasonography have
been expanding day by day thanks to its superiority in
analyzing hemodynamics. Changes in fetal-placental
and uterine hemodynamics can be identified without
requiring an invasive procedure on many positions of
circulation system, particularly umbilical artery, fetal
middle cerebral artery and uterine artery, for topics such
as intrauterine growth retardation, fetal anemia follow-
up and management, preeclampsia and even the predic-
tion of poor obstetric outcomes.[4,5]

Uterine artery provides blood flow to uterine and
therefore to placenta during pregnancy. In recent years,
uterine artery Doppler (UtAD) ultrasonography has
been used particularly for the prediction of the develop-
ment of severe preeclampsia.[6] Significant parameters
reflecting placental resistance in particular are obtained
with the analysis of umbilical artery by Doppler ultra-
sonography (UmAD). Thanks to these parameters,
fetal-neonatal mortality in the management of intrauter-
ine growth retardation can be decreased significantly.[4]

Hemodynamics of fetal middle cerebral artery (MCA)
are very important for the antenatal follow-up and man-
agement of clinical problems such as feto-maternal
hemorrhages and Rh incompatibility in terms of the
brain sparing effect defined as centralization and there-
fore the intrauterine follow-up of fetal anemia.[7] It is also
very important to predict the poor obstetric outcomes as
a component of “cerebro-placental ratio” (CPR) which
has been investigated frequently in the recent years.[5]

Although the parameters measured by Doppler
ultrasonography technique, which is commonly used in
obstetrics and reassures clinical evaluation, vary accord-

ing to the user due to technical reasons such as angle of
insonation and broadness of samples, their standardiza-
tion is quite simple. However, apart from the techniques
of ultrasonography use, these parameters can be affect-
ed by the clinical characteristics of patients. Therefore,
it is worth investigating how anticoagulants affect fetal
and placental hemodynamics during the pregnancy.
While there is particularly a considerable amount of
pregnant women who use anticoagulant due to the sub-
jective criterion of “poor obstetric history”,[8] potential
effects of anticoagulants on Doppler parameters can be
crucial.

Therefore, we aimed to compare uterine, umbilical
and fetal middle cerebral artery Doppler parameters
between the pregnant women who started to use antico-
agulant due to the subjective criterion of poor obstetric
history and the pregnant women who did not use anti-
coagulant and to investigate the effects of anticoagulant
at prophylactic dose on the outcomes in this study.

Methods
Study population

The study group consisted of the cases who admitted
to the maternity clinic of Application and Research
Hospital, Medicine Faculty, Ayd›n Adnan Menderes
University and for whom thromboprophylaxis was ini-
tiated by another center during the first trimester of
their pregnancies. The inclusion criterion was “contin-
uing to use low-molecular-weight heparin (LMWH) at
prophylactic dose and/or low-dose acetylsalicylic acid
(ASA) at second or third trimester since the first
trimester”. The exclusion criteria were determined as
pregnancies below 18-year-old, multiple pregnancies,
known fetal genetic or other anomalies, using antico-
agulant due to indications (i.e. deep vein thrombosis or
prosthetic heart valve, anticardiolipin antibody positiv-
ity, presence of lupus anticoagulant) except poor
obstetric history, using anticoagulant irregularly, and
starting to use anticoagulant before pregnancy or after
first trimester.

The approval of Ethics Committee of Non-
Invasive Clinical Researches, Medicine Faculty, Ayd›n
Adnan Menderes University (protocol no. 2015/38)
was obtained before the study. During routine obstet-
ric ultrasonography, umbilical, uterine and middle
cerebral artery Doppler ultrasonography evaluations
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were done in all patients and the values were recorded
together with other demographic and clinical data. As
clinical and demographic data, age, gravida, parity,
week of gestation, smoking habit, blood pressure, anti-
coagulant use and type, medication use for chronic rea-
sons other than anticoagulants, presence of poor
obstetric history and obstetric and non-obstetric prob-
lems in the current pregnancy were investigated. Two
or more first trimester pregnancy loss in previous preg-
nancies, second or third trimester fetal death, ablatio
placentae, and hypertensive diseases during gestation
were considered “poor obstetric history”. The condi-
tions in pregnancy during study such as pregestational
or gestational diabetes, hypertensive diseases of gesta-
tion, chronic hypertension, ablatio placentae, and
epilepsy were classified as “presence of current clinical
problems”. Presence of congenital thrombophilia (i.e.
factor V Leiden mutation) was not taken into consid-
eration.

Doppler ultrasonography

Doppler measurements were carried out by an ultra-
sonography device with 7 MHz convex probe (C3-7IM,
Accuvix V20, Samsung- Medison, Gyeonggi, South
Korea). For UtAD measurements, it was paid attention
to keep insonation angle below 30 degrees at every meas-
urement. Pulsatility index (PI), resistance index (RI), and
systole/diastole ratio (S/D) were recorded bilaterally.
The mean of right and left measurements was taken dur-
ing the analysis. In UmAD samplings, the sampling was
done on the area close to the placental end, and PI, RI
and S/D values were recorded. Insonation angle was kept
below 10 degrees in MCA measurements, and peak sys-
tolic velocity (MCA PSV) and PI values were recorded. 

Statistics

When the statistical power analysis was performed for
the study by taking the study of Bar et al. as reference,
it was calculated that at least 20 cases should be studied
in each group to conduct the research as effect size
would be 0.3, alpha would be 0.05 and statistical power
would be 80% for UmA PI variable.[9] Kolmogorov-
Smirnov test was used for the normal distribution
analysis of numerical variables. The comparison
between the groups for numerical variables exhibiting
normal distribution was done by “independent samples
t-test” and the data were presented as mean±standard
deviation. Mann-Whitney U test was used to compare

numerical variables without normal distribution, and
descriptive statistical data were presented as median
(25th–75th percentile). Chi-square test was used for
the analysis of categorical data. The cases where “p-
value” is below 0.05 were considered statistically sig-
nificant.

Results
A total of 56 cases using anticoagulant and 27 cases not
using anticoagulant were analyzed for the study. Of the
cases using anticoagulant, 2 were excluded from the
study due to DVT history, 5 due to multiple pregnan-
cy, 4 due to anticoagulant use after first trimester and 9
due to irregular use of anticoagulant. The data of
remaining 36 (57.1%) cases using anticoagulant were
analyzed as study group. Similarly, the data of 27
(42.9%) pregnant women not using any type of antico-
agulant were recorded as the control group. The study
population consisted of a total of 63 pregnant women.

Except the parameter of “presence of poor obstetric
history” (p<0.001), no statistically significant difference
was found in the comparison of demographic and clin-
ical data of the study group using anticoagulant and the
control group not using any anticoagulant (p>0.05,
Table 1). No significant difference was found when the
groups were compared in terms of Doppler parameters
analyzed (UmA PI, UmA SD, UtA PI, MCA PI and
MCA PSV) (p>0.05, Table 2).

When the cases were compared only in terms of
third trimester Doppler data, it was found that MCA
PSV values of the study group were lower than the con-
trol group (p=0.037, Table 3).

When the cases were analyzed by grouping accord-
ing to the anticoagulant type they used, LMWH, ASA
and LMWH+ASA sub-groups were identified.
However, the cases using only ASA were not included
in the analysis as their number was low (n=4). It was
observed that MCA PSV values of the cases using
LMWH+ASA were lower than those of the control
group (p=0.006). There was no significant difference in
other sub-groups and other parameters (Table 4).

When sub-analysis was performed according to the
anticoagulant type and trimester simultaneously, the
only sub-group reaching sufficient number for statisti-
cal analysis was the sub-group consisting of cases at
their third trimester and using only LMWH (n=15).
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There was no significant difference between this sub-
group and the control group in terms of Doppler data
(p>0.05, no data was presented).

Discussion
In this study, we aimed to analyze potential changes in
Doppler dynamics of uterine, fetal middle cerebral and
umbilical arteries in pregnant women who started to use
anticoagulant due to the subjective criterion of “poor
obstetric history”. We observed that the concomitant use
of low-molecular-weight heparin (LMWH) and acetyl-
salicylic acid (ASA) may be associated with the low MCA
PSV values.

Anticoagulants are commonly used in many poor
obstetric problems such as intrauterine fetal death, abla-
tio placentae, early-severe preeclampsia and intrauterine
growth retardation but early pregnancy losses in partic-
ular. Moreover, it is also known that anticoagulant is
prescribed in pregnancies achieved by assisted reproduc-
tive technologies. However, it has not been shown that
such common use of anticoagulants improved the out-
comes.[10,11] Although various professional obstetrics soci-
eties published bulletins providing evidence-based rec-
ommendations on anticoagulant indications, its off-label
use is quite common.[8] In addition, when anticoagulant
is prescribed upon the subjective criterion of “poor
obstetric history”, it is very difficult to convince patients
to discontinue this medication.

In the obstetrics practice, the area of use of Doppler
ultrasonography has become quite popular and it has
proved its positive contribution on perinatal outcomes
in many clinical scenarios. Although different results

Table 1. Comparison of the demographic and clinical data of the groups. 

Anticoagulant group Control group 
(n=36) (n=27) p-value

Age (year)* 31.05±6.06 30.14±5.97 0.556

Week of gestation† 30 (26–34) 32 (28–34) 0.611
Second trimester‡ 12 (33.3) 6 (22.2)
Third trimester‡ 24 (66.6) 21 (77.8)

Parity† 1 (0–1) 1 (0–2) 0.953

Systolic blood pressure (mmHg)† 110 (104.2–118.7) 110 (100–130) 0.713

Diastolic blood pressure (mmHg)† 70 (61.25–70.0) 70 (65–80) 0.360

Cases with poor obstetric history‡ 26 (72.2) 6 (22.2) <0.001

Cases with obstetric and other medical problems in this pregnancy‡ 11 (30.6) 17 (63.0) 0.021

Smoker cases‡ 6 (14.8) 4 (16.7) 1.000

Cases using non-anticoagulant medication due to chronic disease‡ 4 (11.1) 10 (37.0) 0.032

Anticoagulant type‡ 36 (100) –
LMWH only 20 (55.5)
LMWH+ASA 11 (30.5)
ASA only 5 (14)

*Mean±standard deviation; †median (25th–75th percentile); ‡n (%). ASA: acetylsalicylic acid; LMWH: Low-molecular-weight heparin.

Table 2. Comparison of Doppler parameters between two groups. 

Anticoagulant group Control group
(n=36) (n=27) p-value

MCA PSV* 38.59±9.02 43.17±10.5 0.071
MCA PI† 1.85 (1.58–2.06) 2.11 (1.55–2.43) 0.209
UmA PI† 1.09 (0.96–1.47) 1.25 (1.00–1.36) 0.484
UmA SD† 3.06 (2.69–4.20) 3.38 (2.67–4.00) 0.526
UtA PI* 1.27±0.50 1.21±0.39 0.576

*Mean±standard deviation; †median (25th–75th percentile). MCA PSV: medium
cerebral artery peak systolic velocity; PI: pulsatility index; SD: systole/diastole; ratio;
UmA: umbilical artery Doppler; UtA: uterin artery Doppler. 

Table 3. Comparison of third trimester Doppler data between the
anticoagulant group and the control group.

Control group Anticoagulant group
(n=20) (n=24) p-value

MCA PSV* 47.37±7.49 42.3±6.61 p=0.037
MCA PI† 2.1 (1.5–2.46) 1.9 (1.65–2.3) p=0.524
UmA PI† 1.2 (1.0–1.4) 1.0 (0.9–1.4) p=0.364
UmA SD† 3.1 (2.4–3.9) 2.9 (2.5–3.3) p=0.364
UtA PI† 1.2 (0.9–1.4) 1.3 (1.0–1.5) p=0.448

One third trimester control case was not included due to missing data. *Mean±stan-
dard deviation; †median (25th–75th percentile). MCA PSV: medium cerebral artery
peak systolic velocity; PI: pulsatility index; SD: systole/diastole; ratio; UmA: umbilical
artery Doppler; UtA: uterin artery Doppler.
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can be obtained due to “user factor” as in all ultrasono-
graphic evaluations, it is possible to standardize it by
measurement criteria and user trainings.[12] However,
apart from the user factor, the impact of demographic
and clinical variables on Doppler parameters is a topic
which is investigated less. In a cross-sectional study
published very recently, it has been shown that demo-
graphic and clinical characteristics may significantly
affect Doppler parameters.[13] Although there are some
studies investigating the impacts of medications, which
affect artery physiology or intravascular volume during
pregnancy, on Doppler data,[14,15] there are fewer stud-
ies on the potential relationship between anticoagulant
use during pregnancy and Doppler parameters.

For example, a study conducted on 178 pregnancies
of 51 cases with hereditary thrombophilia using
LMWH reported that fewer abnormal Doppler results
(UmA and MCA) were observed in the cases using
anticoagulant compared to those not using anticoagu-
lant. This study claimed that LMWH might have an
impact on Doppler values in the group with hereditary
thrombophilia. However, the population of this study
also includes thromboembolism unlike our study.[16]

Bar et al. compared the pregnant women who start-
ed to use LMWH due to poor obstetric history to the
pregnant women who started to use LMWH+ASA due
to hereditary thrombophilia concurrent with poor
obstetric history.[17] They reported a significant
decrease in UtA PI values of the group using
LMWH+ASA. Although this prospective study did not
provide any data on MCA, it indicates that the use of
LMWH+ASA during pregnancy may cause changes
measurable by Doppler. However, in a similar study,
Çok et al. reported different observations by LMWH
only. This retrospective research reported that there
was no significant difference in midtrimester UtAD

values of 64 pregnant women with thrombophilia using
LMWH compared to the control group.[18] Similarly,
we did not observe any significant change in UtAD
parameters of pregnant women by anticoagulant at
prophylactic doses in our study.

In a recent study conducted on 139 pregnant women
with hereditary thrombophilia, the authors reported that
there was no difference between the cases using LMWH
and the cases using LMWH+ASA in terms of uterine
and umbilical artery Doppler parameters.[19] Therefore, it
can be considered that uterine and umbilical artery
Doppler values are not different among the pregnant
women using LMWH and/or the pregnant women
using LMWH+ASA. We also found in our study that
the anticoagulant use due to subjective criteria did not
cause a significant change in UtAD and UmAD values.

The number of studies concluding that ASA use
during pregnancy has no significant impact on
Doppler parameters is high. For example, a prospec-
tive research reported that there was no significant dif-
ference between placebo and ASA in terms of UmAD
values.[9] Similarly, it was reported that UmAD and
UtAD values of pregnant women who had anticardi-
olipin antibody positivity and used ASA were not dif-
ferent than normal pregnant women.[20]

MCA Doppler ultrasonography, which has impor-
tant areas of use in pregnancy, is important for the man-
agement of fetal and fetoplacental problems which are
especially defined as brain sparing effect and concomi-
tantly developed with the transformation of cerebral
high resistant flow into low resistant. In their random-
ized study, Grab et al. concluded that the use of ASA did
not cause a significant difference in MCA and other
(UmA, UtA) Doppler values.[21] In their study, the
authors selected pregnant women with the history of
intrauterine growth retardation or chronic hypertension

Table 4. Distribution of Doppler data according to anticoagulant type. 

Control group LMWH only LMWH+ASA
(n=36) (n=27) (n=11)

MCA PSV* 43.1±10.5 42.3±8.1 (p=0.751) 32.7±8.5 (p=0.006)

MCA PI† 2.1 (1.5–2.4) 1.9 (1.6–2.3) (p=0.748) 1.8 (1.6–1.9) (p=0.219)

UmA PI† 1.2 (1.0–1.4) 1.0 (0.9–1.5) (p=0.335) 1.1 (1.0–1.5) (p=0.973)

UmA SD† 3.9 (2.7–4.0) 2.9 (2.6–4.0) (p=0.394) 3.1 (2.9–4.7) (p=0.666)

UtA PI† 1.2 (1.0–1.4) 1.0 (0.9–1.4) (p=0.235) 1.4 (1.1–1.6) (p=0.149)

*Mean±standard deviation; †median (25th–75th percentile). ASA: Low-dose acetylsalicylic acid; LMWH: Low-molecular-weight heparin; MCA PSV: medium cerebral artery peak sys-
tolic velocity; PI: pulsatility index; SD: systole/diastole; ratio; UmA: umbilical artery Doppler; UtA: uterin artery Doppler.
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as the study group. In our study, the number of pregnant
women using ASA only was very low so it was not possi-
ble to derive a statistically significant result; however, we
observed a significant decrease in MCA PSV median val-
ues of the cases using LMWH+ASA than those not using
medication. On the other hand, Younis et al. reported in
their study that MCA Doppler values were normal in the
pregnant women who had thrombophilia and used
LMWH+ASA.[22] However, their results should be inter-
preted carefully as they did not have a control group.

When the studies published in English in PubMed
database are reviewed, it can be seen that a couple of
studies published in this database on this topic were
conducted usually on pregnant women with the histo-
ry of thrombophilia and thromboembolism or with the
problems such as intrauterine growth retardation dur-
ing study period. We could not find any study investi-
gating the potential impact of off-label anticoagulant
use on the Doppler parameters during pregnancy.
Therefore, the heterogeneity of pregnant women pop-
ulation among other studies and our study makes it dif-
ficult for making a clear deduction. One of the limita-
tions of our study is the sampling size. Even though we
reached sufficient number of cases by performing sta-
tistical power analysis before the study, this number
may not be enough to provide a reliable result when a
secondary analysis is performed by grouping according
to anticoagulant sub-types. Thus, this factor should be
taken into consideration when interpreting our results.

Conclusion
Apart from the current indications, we did not find a sig-
nificant difference in umbilical artery, uterine artery and
fetal cerebral artery Doppler parameters of pregnant
women using LMWH due to the subjective criterion of
“poor obstetric outcome” compared to the control group.
However, the concomitant use of LMWH and ASA may
cause changes measurable by Doppler ultrasonography in
the hemodynamics of fetal middle cerebral artery. 

Conflicts of Interest: No conflicts declared.
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